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INTRODUCTION 

 

Purpose and Scope 

 

The purpose of this geotechnical exploration is to characterize subsurface conditions along the 

alignment of the proposed trunk pipeline, associated laterals, and at the pump station and water 

tank locations.  The pipeline sections addressed in this report are indicated on Figures 1 and 2.  

The report also includes conclusions and recommendations regarding geotechnical aspects of 

pipeline construction including temporary slope stability, pipe bedding and backfill, existing 

pavement conditions, soil corrosion potential, and foundation design criteria for the proposed 

structures. 

  

The scope of our work included a review of available literature and reports, as well as geologic 

maps for the immediate area, gathering existing geotechnical data, exploratory drilling and 

sampling as well as test pit excavation and observation, destructive pavement coring, laboratory 

testing of subsurface materials collected from the boreholes, analysis of the geotechnical data, 

and preparation of this report with recommendations for design and construction.  This report 

addresses the following:  

 

• Physical properties of the soils encountered along the subject pipeline alignment.  
 
• Assessment of geological hazards on the subject pipeline alignment, structure sites, and in 

the general project area. 
 
• Construction considerations, including trenching. 
 
• Foundation design recommendations. 
 
• Pavement design recommendations. 
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This report was prepared for the exclusive use of RMC Water and Environment and their design 

team consultants.  In the event that any changes are made in the character, design, or layout of 

the development, the conclusions and recommendations contained in this report must be 

reviewed by ENGEO to determine whether modifications to the report are necessary.  This 

document may not be reproduced in whole or in part by any means whatsoever, nor may it be 

quoted or excerpted without the express written consent of ENGEO Incorporated. 

 

Site Location and Description 

 

This report presents the results of the geotechnical exploration performed by 

ENGEO Incorporated for the Marina Coast Water District (MCWD) Regional Urban Water 

Augmentation Project located in the cities of Marina, Seaside, and the former Fort Ord military 

base.  The overall project location is shown on the Vicinity Map, Figure 1.  The project has two 

major components, a recycled water system and a proposed desalination plant.  This report is 

limited to the recycled water distribution system portion of the project.  

 

In order to augment existing urban water supply, the MCWD proposes to construct an urban 

recycled water distribution system consisting of trunk pipelines, pump stations, and operational 

storage to meet a demand of approximately 1500 acre-feet per year (AFY).  The recycled water 

source will be the Monterey Regional Water Pollution Control Agency (MRWPCA) Regional 

Treatment Plant (RTP) located north of Marina.  Effluent from the RTP receives tertiary 

treatment at the Salinas Valley Reclamation Plant (SVRP) where the pipeline is expected to 

originate. 

 

Proposed Development 

 

Ultimately, the project is expected to include about 121,000 linear feet of trunk and lateral 

pipelines, approximately 78,000 feet of which is assessed in this geotechnical report.  Other 
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project features will include the 1.5-million-gallon Blackhorse Reservoir and the 5th Avenue 

Pump Station which are included in this report.  The project will also include a 2-million-gallon 

earthen reservoir and pump station near the existing SVRP.  The developments of the earthen 

reservoir and pump station at the SVRP are not within the scope of our services for this report.  

In addition a geotechnical investigation was previously conducted for the Blackhorse Reservoir 

by others and we understand that the previous report will be used as the basis of geotechnical 

design for that portion of the project (Kleinfelder 2005).  

 

The Recycled Water Pipeline alignment, as shown on the attached Figure 2, Project Alignment, 

generally runs along existing roadways and MCWD rights-of-way.  The trunk pipeline begins at 

the SVRP and continues along easements in the area known as “Armstrong Ranch” south toward 

the north terminus of Crescent Avenue.  A lateral proceeds west along Beach Road out to 

Highway 1.  The trunk proceeds south on Crescent Avenue to Carmel Avenue with a lateral 

going off to the west on Reservation Road. 

 

The trunk then proceeds to Vaughn Avenue and goes south to Reindollar Avenue.  A lateral 

extends from Vaughn on Carmel Avenue to the east.  The trunk continues east on Reindollar, 

then turns south on California Avenue, continues on 5th Avenue into the California State 

University, Monterey Bay (CSUMB) campus and proceeds to 3rd Street.  Laterals proceed from 

5th Avenue west onto 9th Street and north on 2nd Avenue; however, these laterals are not within 

our scope.  Another set of laterals proceeds east along Abrams Drive from California Avenue 

until Imjin Road and splits into two sections, one along Imjin to the north and one continuing 

along Abrams.  Portions of the Abrams Drive lateral are within our scope; however, the Imjin 

Road lateral is not. 

 

The trunk continues from 3rd Street east until it reconnects with 5th Avenue and heads south into 

unpaved areas of the campus.  The trunk then connects with General Jim Moore Boulevard and 

proceeds south.  Laterals extend east at Ardennes Circle heading up to Blackhorse Reservoir and 
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beyond, and west at Coe Avenue.  The trunk pipeline is expected to be 16 to 20 inches in 

diameter and lateral pipelines are expected to vary from 12 to 4 inches in diameter.  Typically the 

pipelines will have 4 foot minimum cover and trench depth will be approximately 6 to 7 feet 

below finish grades. 

 

The only areas where the pipeline alignment appears to be located on undeveloped land are in 

“Armstrong Ranch”, at the north end of the alignment by the SVRP pump station, on CSUMB 

property between 5th Avenue and General Jim Moore Boulevard, and near Blackhorse Reservoir.  

At the north end of the alignment, near the SVRP, the ground surface elevations are around 

100 feet (msl datum). As the alignment progresses to the south, surface elevations slope 

downward to a minimum elevation of around 15 feet near the intersection of Beach Road and 

Highway 1.  The elevation rises again as the alignment progresses to the south through the 

former Fort Ord military base. The highest elevation (about 485 feet) is near the Blackhorse 

reservoir, located east of the General Jim Moore Boulevard main trunk alignment. The main 

alignment then descends and is at about elevation 100 feet at the south end of 

General Jim Moore Boulevard. 

 

Line E and Ardennes Laterals 

 

Subsequent to our completion of the initial phase of work for this project, we were asked to 

evaluate two additional laterals named the Line E and Ardennes laterals respectively.  The Line 

E lateral originates on West Blanco Road on the eastern side of a research park in north Marina, 

proceeds south along West Blanco to Reservation Road, turns east and proceeds along 

Reservation until terminating at the intersection of Reservation Road and Inter-Garrison Road. 

 

The Ardennes Lateral originates near the intersection of Normandy Road and General Jim Moore 

Boulevard, proceeds east off road behind an existing elementary school, turns southeast going up 

a hill along a paved walking path, and ends at the Blackhorse Reservoir at the top of the hill. 
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GEOLOGIC CONDITIONS 

 

Geologic Setting 

 

The regional geology for the project was characterized in a report by Geomatrix Consultants, Inc. 

titled, “Feasibility-Level Geologic and Geotechnical Study Carmel River Plan B,” dated 

April 2001.  According to this report, the geology of the area is characterized by Quaternary 

beach, alluvial, and dune deposits overlying Tertiary sedimentary rocks and Mesozoic granitic 

rocks.  The Mesozoic granitic rocks are part of the Salinian Block, an elongate, 

northwest-southeast trending tectonic sliver bounded on the northeast by the San Andreas Fault 

and on the southwest by the San Gregorio Fault.  These basement rocks, along with Paleozoic 

metamorphic rocks, form the core of the local Santa Cruz Mountains.  The overlying Tertiary 

sequence is locally more than 10,000 meters thick (Clark, 1981).  This characterization is 

consistent with our review of regional geologic maps. 

 

Project Alignment Geology 

 

Review of existing geologic maps shows that the entire proposed alignment is underlain by Older 

Stabilized Dune Deposits as depicted in Figure 3 (Wagner 2002) consisting of clean to silty 

sands, which are loose to medium dense in the upper 10 feet or so.  The sands have varying 

moisture content, depending on the surfacing, local hydrology, and the time of year. 

 

Regional Seismicity 

 

The entire project area lies within a region of active faulting and high seismicity associated with 

the San Andreas Fault system.  The San Andreas Fault system comprises a zone of major, 

northwest-trending active strike-slip faults that includes from east to west, the Calaveras, 

Hayward, San Andreas, and San Gregorio-Hosgri faults (Figure 4).  The San Andreas Fault 
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system has been the source of numerous moderate- to large-magnitude historical earthquakes that 

caused strong ground shaking in the project area, including the 1906 San Francisco earthquake 

and the 1989 Loma Prieta earthquake.  Future strong ground shaking from nearby large 

magnitude earthquakes is a certainty and should be a consideration in the design of the new 

project facilities and components. 

 

At its closest point relative to the project area (Salinas Valley Reclamation Plant), the 

San Andreas Fault lies approximately 17 miles to the northeast; however, several other active 

and potentially active faults occur within the project limits.  These include the potentially active 

King City, Chupines, Navy, and Tularcitos faults, and the active Monterey Bay fault zone.  The 

Monterey Bay fault zone lies offshore along the northwest projection of the Navy Tularcitos and 

Chupines faults, and is considered active based on offset seafloor sediments of Holocene age 

(Jennings, 1994).  The Navy-Tularcitos and Chupines faults are considered potentially active by 

the California Division of Mines and Geology, based on documented Pleistocene displacements 

along all or part of their mapped lengths (Jennings, 1994); however, Rosenberg and Clark (1994) 

have identified possible evidence of Holocene displacement on the Navy-Tularcitos and 

Chupines faults.  Other nearby active faults include the Palo Colorado fault (part of the 

San Gregorio - Hosgri fault zone) and the Cypress Point fault, both of which lie about 3 miles 

from the project area. 

 

Three site locations were chosen to determine distances from active faults in the area.  These 

include the Blackhorse Reservoir, the SVRP Pump Station, and the proposed location for the 

5th Avenue Pump Station.  The distance from each site location to active faults within 

100 kilometers (km) and estimated maximum Moment magnitude1,2 events are summarized in 

Tables 1 through 3. 

                                                 
1  Moment magnitude is an energy-based scale and provides a physically meaningful measure of the 

size of a faulting event.  Moment magnitude is directly related to average slip and fault rupture area.  
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Table 1 
Regional Faults and Seismicity – Blackhorse Reservoir 

Fault Name Distance (km) Direction from 
Site 

Maximum 
Moment 

Magnitude 
Rinconada 5.6 Northeast 7.3 
Monterey Bay - Tularcitos 8.1 Southwest 7.1 
San Gregorio South 20.3 West 7.1 
Zayante-Vergeles 25.9 Northeast 6.8 
San Andreas - 1906 Rupture 32.9 Northeast 7.9 
San Andreas - Santa Cruz Mnts. 32.9 Northeast 7.2 
San Gregorio North 36.6 Northwest 7.3 
Sargent 39.8 Northeast 6.8 
Southern Calaveras 41.2 Northeast 6.1 
Central Calaveras 49.0 Northeast 6.6 
Quien Sabe 50.0 Northeast 6.4 
Hosgri 54.0 South 7.3 
Monte Vista 61.2 North 6.8 
San Andreas - Peninsula 63.4 North 7.2 
Hayward - South East Extension 71.8 North 6.4 
Ortigalita 75.1 Northeast 6.9 
Great Valley - 8 78.4 Northeast 6.6 
Great Valley - 9 78.8 Northeast 6.6 
Great Valley - 10 84.7 East 6.4 
Hayward - Total 90.4 North 7.1 

 

                                                                                                                                                             
2  California Division of Mines and Geology, 1996, Probabilistic Seismic Hazard Assessment for the 

State of California, CDMG Open-File Report 96-08. 
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Table 2 
Regional Faults and Seismicity – SVRP Pump Station 

Fault Name Distance (km) Direction from 
Site 

Maximum 
Moment 

Magnitude 
Rinconada 3.4 South 7.3 
Monterey Bay - Tularcitos 13.6 Southwest 7.1 
Zayante-Vergeles 18.7 Northeast 6.8 
San Gregorio South 25.3 West 7.1 
San Andreas - 1906 Rupture 25.4 Northeast 7.9 
San Andreas - Santa Cruz Mnts. 25.5 Northeast 7.2 
Sargent 32.2 Northeast 6.8 
San Gregorio North 34.7 West 7.3 
Southern Calaveras 35.5 Northeast 6.1 
Central Calaveras 41.2 Northeast 6.6 
Quien Sabe 43.6 Northeast 6.4 
Monte Vista 53.3 North 6.8 
San Andreas - Peninsula 56.4 North 7.2 
Hosgri 61.9 South 7.3 
Hayward - South East Extension 63.6 North 6.4 
Ortigalita 69.3 Northeast 6.9 
Great Valley - 8 72.0 Northeast 6.6 
Great Valley - 9 72.7 Northeast 6.6 
Great Valley - 10 81.7 East 6.4 
Hayward - Total 82.4 North 7.1 
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Table 3 
Regional Faults and Seismicity –5th Avenue Pump Station 

Fault Name Distance (km) Direction from 
Site 

Maximum 
Moment 

Magnitude 
Rinconada 4.7 East 7.3 
Monterey Bay - Tularcitos 8.4 Southwest 7.1 
San Gregorio South 20.4 West 7.1 
Zayante-Vergeles 24.5 Northeast 6.8 
San Andreas - 1906 Rupture 31.4 Northeast 7.9 
San Andreas - Santa Cruz Mnts. 31.4 Northeast 7.2 
San Gregorio North 34.0 Northwest 7.3 
Sargent 38.2 Northeast 6.8 
Southern Calaveras 40.6 Northeast 6.1 
Central Calaveras 47.2 Northeast 6.6 
Quien Sabe 49.2 Northeast 6.4 
Hosgri 57.1 South 7.3 
Monte Vista 58.1 North 6.8 
San Andreas - Peninsula 60.2 North 7.2 
Hayward - South East Extension 69.0 North 6.4 
Ortigalita 74.6 Northeast 6.9 
Great Valley - 8 77.5 Northeast 6.6 
Great Valley - 9 78.1 Northeast 6.6 
Great Valley - 10 85.4 East 6.4 
Hayward - Total 87.4 North 7.1 
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 GEOTECHNICAL EXPLORATION 

 

Existing Data Review 

 

As part of our investigation, we reviewed the results of previous geotechnical investigations 

conducted by others at or in the vicinity of the project.  A list of the reports we reviewed is 

presented in Appendix C. 

 

Interviews 

 

Our staff conducted several interviews with people familiar with the area to gather information 

regarding trenching conditions in the area.  These interviews were conducted with 

representatives of local and regional contractors, local agencies, and people with experience 

relevant to the project.  We issued a preliminary trenching evaluation letter dated 

October 23, 2006 (ENGEO 2006), containing opinions expressed by others regarding trenching 

conditions in the area, as well as our own preliminary recommendations regarding trench 

construction and design for the project.  A copy of this letter is included in Appendix D. 

 
Field Exploration 

 
The first sequence of field exploration for this study was conducted in October 2006, and 

consisted of drilling 20 exploratory boreholes to typical depths of approximately 13.5 to 16.5 feet 

below the existing ground surface, at the approximate locations shown on Figure 5.  Two 

exceptions were the boring at the intersection of Crescent Avenue and Reservation Road which 

was drilled to a depth of 31.5 feet, and the boring at the 5th Avenue Pump Station which was 

drilled to a depth of 26.5 feet.  The borings were approximately located by pacing from existing 

features, and topographic elevations were taken from the tentative plans dated October 20, 2006, 

provided by Carollo Engineers at the time of our study.  The locations were selected based on an 
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approximate spacing of 2,000 feet between borings and the useful existing information 

previously collected. 

 

Exploratory test borings were drilled using a truck-mounted, drill rig equipped with 

4-inch-diameter solid flight augers.  An ENGEO engineer logged the boreholes in the field and 

collected soil samples using either a 3-inch O.D. California-type split-spoon sampler fitted with 

6-inch-long brass liners or a 2-inch O.D. Standard Penetration Test (SPT) split-spoon sampler. 

 

The standard penetration test (SPT) requires a 2-inch-diameter split-spoon sampler advanced by 

a 140-pound hammer with a 30-inch drop.  The penetration of the 2-inch-diameter sampler into 

the native materials is field recorded as the number of blows needed to drive the sampler 

18 inches in 6-inch increments.  SPT results on the boring logs are recorded as the number of 

blows required for the last one foot of penetration.  Where the California-type split-spoon 

sampler was used, the hammer weight and drop were the same as for the SPT and penetration 

into native materials is recorded in the same manner as for the SPT.  No correction factors have 

been applied to the number of blows; thus, the blow-counts given on the borelogs represent “raw 

data” for either the SPT or the California-type sampler. 

 

The field logs were used to develop the report borelogs (Appendix A).  The logs depict 

subsurface conditions within the borings for the date of drilling; however, subsurface conditions 

may vary with time.  The boreholes were backfilled with site soil up to the ground surface on the 

day of the field exploration and patched with cold-mix asphalt concrete or cement grout at the 

surface as appropriate to match the existing surface treatment.  Cold-mix asphalt concrete was 

later replaced with hot-mix asphalt at a convenient time. 

 

The second sequence of field exploration for this study was conducted on March 6, 2007, and 

consisted of excavating two test pits.  The exploratory test pits were excavated using a backhoe 

excavator and an ENGEO Engineer logged the test pits in the field in accordance with the 
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Unified Soil Classification System.  The test pits were loosely backfilled during our exploration.  

The locations of the exploratory test pits are shown on Figure 5. 

 

The boring and test pit logs present specific soil and groundwater conditions at each exploration 

location and we include the logs in Appendix A.  The logs contain the soil/rock type, color, 

consistency, and visual classification in general accordance with the Unified Soil Classification 

System. 

 

Laboratory Testing 

 

Representative samples of on-site soils were selected for laboratory testing to determine the 

following soil characteristics: 

 

Soil Characteristic Test Method Report Location 
Natural Unit Weights ASTM D-2216 Table 4 and Appendix A 
Moisture Contents ASTM D-2216 Table 4 and Appendix A 
Percent Fines ASTM D-422 Table 4 and Appendix B 

 

Laboratory data results are presented on the borelogs (Appendix A) with individual laboratory test 

results shown in Appendix B. 

 

Subsurface Soil Conditions 

 
Subsurface soil conditions are depicted on the borelogs.  In general, the subsurface soils 

encountered were clean to silty sands, with varying moisture from dry to moist and wet in areas 

where the water table was encountered.  Some borings along the alignment encountered a layer 

of silty sand with fines content on the order of 10 percent directly beneath the pavement section 

or graded dirt road.  This layer extended to depths varying from 4 to 7 feet below grade.  This 
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upper silty layer was found in Borings B-1, B-8, and B-19; however, it does not appear to be 

consistent along the alignment. 

 

The section of the alignment that runs beneath graded dirt roads on CSUMB property, where 

Borings B-5 and B-6 were drilled, has a layer of this silty sand with fines content on the order of 

10 percent; however, this soil is extremely dry and caused difficulty in drilling because the hole 

would tend to collapse. 

 

The soils, in general, appear to vary in fines content from approximately 1 percent up to 

15 percent passing the No. 200 sieve, but a consistent geospatial pattern is not present.  The soils 

encountered were sands and silty sands or sands with silt to the extent of the depths explored.  

No clays or clayey sands were encountered.  References by others to “more clayey spots” may in 

fact be referring to areas where silty sands or higher fines content may be present in the upper 

soil profile. 

 

Test Pits 

 

Two test pits which we excavated on March 6, 2007.  Test pit 2-TP1 was initially about 8 feet 

deep and 4 feet wide with vertical side walls.  Approximately 10 minutes after excavation the pit 

caved to approximately 8 feet wide at the surface and the walls regressed at an angle of 

approximately 1:1 (horizontal:vertical) before backfilling. 

 

Test pit 2-TP2 was dug to approximately the same initial dimensions as 1-TP1 (4 feet wide, by 8 

feet deep) and did not experience significant caving.  The sides were left vertical for 

approximately 30 minutes until backfilling.   
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Groundwater 

 
Groundwater was not encountered in any borings to the depths explored.  Previous field 

exploration done by LandMarine Geotechnics showed shallow groundwater at approximately 

10 feet below the ground surface near the intersection of Reservation Road and Beach Road.  

This area shows evidence of shallow groundwater and surface water with relatively low surface 

elevations of approximately 15 to 25 feet above mean sea level.  Groundwater throughout the 

rest of the project alignment according to a hydrologic study of the region (MCWD 2005) is 

expected to lie well below the proposed trenching excavations, in most cases by 100 feet or 

more. 

 

The groundwater regionally is characterized as belonging to two aquifers, the 180-Foot Aquifer 

and the 400-Foot Aquifer with the names referring to the depths where groundwater can be 

encountered.  Both are protected from contamination by clayey aquitards.  Locally perched 

conditions could occur throughout the project alignment and vicinity, however, due to the high 

hydraulic conductivity of the encountered soils, perched conditions should not persist over a 

reasonable amount of time (i.e. hours). 

 

Fluctuations in groundwater levels may occur seasonally and over a period of years because of 

precipitation, perched aquifer zones, changes in drainage patterns, and other various factors.  In 

addition, future irrigation could cause an overall rise in the local groundwater levels and future 

pumping could result in regional subsidence. 

 

Pavement Coring 

 
In addition to our exploratory borings, we also utilized destructive pavement coring in order to 

characterize the thicknesses of pavements throughout the project limits.  Pavement cores were 

drilled at 33 locations along the proposed pipeline alignment (Figure 6).  The coring process 

consisted of drilling through the asphalt concrete and through the underlying aggregate base 
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section to the top of subgrade.  The cores did not penetrate beyond the bottom of the pavement 

section in any case (where the pavement section includes the pavement material and the sub-

base). 

 

No samples were retained and the holes were temporarily patched with cold-mix asphalt.  

Hot-mix asphalt was later used to replace the temporary patches.  All cores were taken as close 

to the shoulder as possible without compromising the integrity of the sampling.  The layer 

thicknesses of both the surface treatment and the base section were recorded. 

 

In general, the newer pavements were more consistent in section thickness and quality, with 

older pavements, particularly those found within the former Fort Ord, generally being of lower 

quality and varying thickness.  The thickest section was found near the intersection of 

Crescent Avenue and Reservation Road with up to 9 inches of asphalt and 3 inches of aggregate 

base.  The thinnest section was found on California Avenue just south of Imjin Avenue where 

5 inches of asphalt was found with no aggregate base.  Typical thicknesses were 3 to 4 inches of 

asphalt over 4 to 6 inches of aggregate base.  Figure 7 presents the results of our pavement 

coring survey. 
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CONCLUSIONS AND DISCUSSION 

 

Based on our review of existing geotechnical information, the findings of the subsurface 

exploration, laboratory test results, and engineering analyses, we conclude that the proposed 

pipeline and associated structures are feasible from a geotechnical standpoint.  The primary 

geotechnical concerns for the proposed project are caving sands throughout the pipeline 

alignment and cyclic densification of loose sands beneath structures and the pipeline.  In 

addition, liquefaction is possible near the intersection of Reservation Road and Beach Road due 

to the shallow groundwater table in this vicinity.  Recommendations for mitigation of these 

concerns are discussed in the Recommendations section of this report.  We also discuss 

conclusions regarding trenching conditions and corrosion in this section. 

 

Seismic Hazards 

 

Potential seismic hazards resulting from a nearby moderate to major earthquake can generally be 

classified as primary and secondary.  The primary effect is ground rupture, also called surface 

faulting.  Secondary seismic hazards include ground shaking, lurch cracking, soil liquefaction, 

lateral spreading, landslides, tsunamis and seiches.  These hazards are discussed in the following 

sections. 

 

Based on topographic and lithologic information, the risks of regional subsidence or uplift, 

landslides, lateral spreading, tsunamis or seiches are considered low for the project. 

 

Ground Rupture 

 
The site is not located within a State of California Earthquake Fault Zone for active faults and no 

known active faults are shown on regional geologic maps covering the site.  It is our opinion that 

the ground rupture hazard for the project is low. 
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Ground Shaking 

 
The hazard of ground shaking can best be mitigated with quality construction.  Seismic design 

provisions in current building codes generally prescribe minimum lateral forces, applied 

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

code-prescribed lateral forces are generally considered to be substantially smaller than the peak 

forces that are associated with a major earthquake.  Therefore, structures should be designed 

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. 

 

Liquefaction 

 
Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary 

loss of shear strength because of pore pressure build-up under the cyclic shear stresses associated 

with earthquakes. 

 

Geomatrix Consultants, as part of their report titled Feasibility-Level Geologic and Geotechnical 

Study Carmel River Plan B, evaluated liquefaction risk in the project area. The results of their 

assessment were reported in the Preliminary Geotechnical Report completed by 

LandMarine Geotechnics.  Most of the project area was classified as having low liquefaction 

hazard.  This is primarily due to the fact that the groundwater level is deep and the potentially 

susceptible loose sands are limited to the upper 10 to 20 feet; however, there is a portion of the 

proposed alignment near the intersection of Reservation and Beach Roads where liquefaction 

potential is characterized as moderate.  This is due in large part to the lower elevation and, hence, 

shallower groundwater in the vicinity.  The only area within the project limits where a shallow 

groundwater table was encountered is in the vicinity of the intersection of Reservation and Beach 

Roads.  The rest of the alignment and structure sites are not susceptible to liquefaction due to the 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 18 

absence of saturated conditions; however, dry, loose, sand can densify in strong seismic shaking.  

This type of hazard is discussed in a separate section. 

 

Based on the findings of our exploratory borings and CPTs in the vicinity of Reservation and 

Beach Roads, combined with laboratory test results on soils recovered from this area, the 

subsurface soils in this area appear to be susceptible to liquefaction.  The potential ground 

surface settlement due to liquefaction in this vicinity is on the order of 1 inch.  Differential 

movement could be on the order of 0.5 inch in 50 feet. 

 

In summary, the liquefaction hazard along most of the alignment is low.  There is a moderate 

hazard potential near the intersection of Reservation Road and Beach Road.  Liquefaction in this 

area could potentially result in differential movement of the pipeline during a major seismic 

event. 

 

Densification Due to Earthquake Shaking 

 
Densification of the sandy soils both above and below the groundwater level can cause 

settlement during an earthquake.  The sands encountered along the pipeline alignment and at the 

sites of the proposed pump station and reservoir range from loose to very dense.  We estimate 

that in general, very strong earthquake shaking will cause up to 1 inch of settlement of the 

ground surface for the majority of the pipeline.  Ground settlement in a large seismic event at the 

proposed 5th Avenue Pump Station is expected to be on the order of ¾ inch with differential 

movement on the order of 0.5 inch in 50 feet.   

 

Lurching and Lateral Spreading 

 
Movement of weaker soils on slopes or adjacent to open channels or slopes during strong ground 

shaking is referred to as lurching, which is often accompanied by the development of ground 

cracking.  Lurching typically occurs in more clayey soils and not in sands due to the tendency of 
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sands to slough down the affected slope rather than slide or move in a cohesive block.  Based on 

the encountered soils, lurching is unlikely along the project alignment. 

 

Lateral spreading refers to the movement of surficial soils downslope or toward an open face 

over the top of liquefied zones beneath.  This movement is driven by gravity and the sudden loss 

of strength of the underlying materials causing blocks or masses of soil to displace.  Based on the 

current proposed development concept, we do not anticipate open channels, significant slopes, or 

open faces within the project limits.  On that basis, lateral spreading is unlikely at this site.   

 

Building Code Seismic Information  

 
Based on the subsurface soil conditions encountered and local seismic sources, the 5th Avenue 

Pump Station may be designed based on Chapter 16 of the 1997 UBC using the following 

information. 

 

UBC Seismic Factors 

Categorization/Coefficient Design Value 
Soil Profile Type (Table 16-J) SD 
Seismic Zone (Figure 16A-2) 4 
Seismic Zone Factor (Table 16-I) 0.4 
Seismic Source Type (Table 16-U) A 
Near Source Factor Na (Table 16-S) 1.6 
Near Source Factor Nv (Table 16-T) 1.2 
Seismic Coefficient Ca (Table 16-Q) 0.44 Na 
Seismic Coefficient Cv (Table 16-R) 0.64 Nv 

 

Trenching 

 
Soil conditions along the chosen project alignment appear to be relatively uniform and not 

favorable for unsupported vertical trench cuts more than approximately 5 feet deep.  Review of 
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the available data indicates that there is no easily discernible pattern to the occurrence of silty 

soils which are more favorable to trench stand-up time.  A good example of this is from the 

geotechnical investigation we reviewed for General Jim Moore Boulevard where borings drilled 

at approximately 1,000-foot spacing revealed sands with fines content varying from 3 to 10 

percent and moisture contents generally less than 5 percent.  At the north end of the alignment an 

investigation for the Regional Wastewater management system yielded similar results.  It is 

interesting to note that this latter investigation included test pits.  The pits encountered 

essentially the same material type.  One pit caved, and one did not. 

 

Recent construction related to the recycled water pipeline encountered varying soil conditions 

with both dry clean flowing sands and moist relatively silty sands present in these trenches.  

Figures 8 through 10 present photos taken by others at construction sites in the area during 

trenching or grading activities. 

 

At this time we can not differentiate different reaches of the project where flowing sand will or 

will not be encountered.  Due to the nature of the sand deposition, there likely are local areas 

historically dominated by transient dunes where loose, dry, clean sand exists.  There are also 

historic low areas where more silty sands may have accumulated.  Also, areas likely exist where 

grading for the development of the streets and the military base has altered the natural 

deposition.  We attempt to identify areas of varying conditions; however, for construction 

purposes, conditions likely will vary over short distances and are difficult to characterize.  One 

area that seems to consistently have a layer of problematic dry caving soils is near the locations 

of Borings B-5 and B-6.  These borings found a layer of dry, silty sand, which was prone to 

caving, even within our small diameter borings.  This section of the pipeline alignment appears 

to lie entirely beneath graded dirt roads with limited existing utility conflicts; however, the exact 

extents of this layer can not be determined at this time and it may potentially extend beneath 

adjacent paved roads (i.e. near CSUMB and the north end of General Jim Moore Boulevard) 

where utility conflicts and asphalt replacement may be more problematic. 
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As a general guide, the color appears to be indicative of silt and fines content in the encountered 

soils.  Soil with higher silt and fines content (on the order of 10 percent) was generally slightly 

darker (brown to olive brown) than the cleaner sands which tended to be yellowish brown in 

color.  In addition, soil with brown to olive-brown color tended to have higher moisture content, 

on the order of 3 to 5 percent higher than the yellowish brown soils encountered.  This moisture 

will aid in stand-up time; however, it should not be counted upon by the contractor for temporary 

slopes.   

 

Corrosion Potential 

 

An evaluation of possible corrosion impacts to the pipeline was conducted by JDH Corrosion 

Consultants Inc.  Their findings were based upon samples taken from our field exploration and 

delivered to Serco Labs. 

 

In general, the analysis by JDH found low corrosion potential for soils throughout the project 

alignment.  Soils found in the “Armstrong Ranch” portion of the pipeline alignment tend to be 

slightly siltier than those along the rest of the alignment and have a slightly higher corrosion 

potential.  Please refer to the JDH report for specific conclusions and recommendations 

regarding corrosive soils. 
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RECOMMENDATIONS 

 

General 

 

It is our opinion that the proposed development is feasible from a geotechnical standpoint, 

provided the recommendations included in this report are followed.   

 

Structures 

 

The project will include a pump station serving the recycled water line near the intersection of 

3rd Street and 5th Avenue.  Design recommendations for the pump station are presented in the 

following sections. 

 

Grading.  In general, grading for the pump station will consist of minor cuts and fills.  Areas 

where improvement will be constructed or paved should be stripped to remove surface 

vegetation and organic topsoil or existing paving as applicable.  Native soil from these sites may 

be stockpiled for subsequent use as structural fill or backfill, if needed.  Excess over-sized 

material should be wasted off-site or, if so required by the Project (Landscape) Architect, 

stockpiled for subsequent use in the construction of landscape features.  Trees (and shrubs) 

designated for removal on the Project Plans should be felled and their stumps and roots should be 

grubbed.  Utility lines, (leach lines, sanitary sewers and storm drains) designated for 

abandonment on the Project Plans, should be dug out, removed, and the resulting voids 

backfilled. 

 

5th Avenue Pump Station Foundations.  We conclude that a structural mat foundation can be used 

to support the proposed pump station at 5th Avenue and 3rd Street.  A minimum slab thickness 

of 8 inches is recommended.  The perimeter should be thickened to at least 20 inches, and the 
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minimum backfill height of soil against the slab at the perimeter should be 12 inches.  An above-

grade waffle mat with voids between the ribs would also be appropriate at the site. 

 

The structural slab should be designed to impose a maximum allowable bearing pressure of 

2,500 pounds per square foot (psf) for dead-plus-live loads.  This value may be increased by 

one-third when considering total loads including wind or seismic loads.  The subgrade material 

under the structural mat should be uniform.  The top 12 inches of pad subgrade should be 

moisture conditioned to a moisture content of at least optimum and compacted to 90 percent 

relative compaction.  Where floor coverings are anticipated, we recommend that the concrete be 

underlain by a tough, vaporproof membrane at least 10 mils thick to minimize moisture 

condensation under the floor coverings. 

 

Lateral loads can be resisted by a combination of passive pressure acting on the vertical faces of 

the footings and friction along the bases of the footings.  Passive resistance may be calculated 

using an equivalent fluid weight (triangular distribution) of 350 pounds per cubic foot (pcf).  The 

upper one foot of soil should be ignored unless it is confined by slabs or pavement.  Frictional 

resistance should be computed using a base friction coefficient of 0.40 (0.2 if waterproofing 

membrane is placed below the mat).  These values include a factor of safety of about 1.5. 

Footings located adjacent to utility trenches should bear below an imaginary 1.5:1 

(horizontal:vertical) plane projected upward from the bottom edge of the adjacent trench. 

 

Pump support pads may be designed using an equivalent modulus of elasticity (Es) of 900,000 

psf, and a Poisson’s ratio of 0.3. 

 

We should observe mat subgrade prior to placement of reinforcing steel. The excavation for the 

mat should be free of standing water, debris, and disturbed materials prior to placing concrete.  

The final foundation plans should be reviewed by the Geotechnical Engineer when they become 

available to check for conformance with these recommendations. 
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Surface Drainage.  Areas adjacent to the improvements  should be positively graded at all times 

to provide for rapid removal of surface water runoff away from the foundation systems and open 

trenches and to prevent ponding of water under floors or seepage toward foundation systems or 

open trenches at any time during or after construction.  Excessive water could cause trench slope 

instability.  Care should be exercised to ensure that landscape mounds or walkways will not 

interfere with this requirement. 

 

As a minimum requirement, finished grades should have slopes of at least 5 percent within 5 feet 

from exterior walls and at right angles to them to allow surface water to drain positively away 

from structures.  For paved areas, the slope gradient can be reduced to 2 percent.  All surface 

water should be collected and discharged into the storm drain system. 

 

All improvements should be protected against the surface run-off from adjacent uphill property; 

the Civil Engineer should be consulted on this matter.  No water should be allowed to discharge 

in a concentrated manner over downhill slopes as this could cause erosion. 

 

Retaining Walls and Basement Walls.  The native excavated soil can be reused as backfill 

material behind retaining walls.  Import backfill material should be non-expansive, defined as 

soil having a liquid limit less than 40 and a plasticity index less than 12.  Backfill should be 

placed in layers less than 8 inches thick prior to compaction, and compacted to at least 90 percent 

relative compaction.  Light compaction equipment should be used within 5 feet of the walls. 

Prior to installation of any basement retaining walls, the site should be open cut at a slope of at 

least 1.5:1, or temporarily shored. 

 

Walls that are restrained from rotation at the top, such as basement walls, should be designed 

using at-rest pressures corresponding to an equivalent fluid unit weight of 55 pcf.  Where walls 
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are not restrained from rotation at the top, such as roadside retaining walls, they should be 

designed using active earth pressures corresponding to an equivalent fluid unit weight of 35 pcf.  

Passive resistance at the toe of the wall may be calculated using an equivalent fluid unit weight 

of 350 pcf.  Where traffic is expected within a distance equal to the height of the walls, they 

should be designed for an additional uniform lateral pressure of 100 psf to be applied over the 

entire height of the wall or 10 feet, whichever is less. 

 

For seismic conditions, the incremental dynamic force along the face of a retaining wall or 

basement wall should be calculated as follows: 

 
212 HP ×=∆  

 

Where H is the design height of the wall (in feet) and ∆P is the incremental seismic force in 

pounds per foot of wall.  This force has a horizontal direction and should be applied at 0.6 x H 

from the base of the wall.  

 

The lateral earth pressures recommended are for walls without hydrostatic pressure, that is they 

are back drained to prevent the buildup of hydrostatic pressure.  We expect that all backfill will 

be native, free-draining sand, which will be acceptable to assume a drained wall. 

 

Pipeline Design 

 

The pipe should be designed to resist loads imposed on overlying soil cover and from vehicle or 

construction traffic. Soil loads may be calculated using a total unit weight of 110 pounds per 

cubic foot.  Where the pipeline changes direction, thrust will tend to move the pipe.  These 

movements can be resisted by friction between the pipe and the surrounding fill, with restrained 

joints, and/or with thrust blocks.  We recommend that frictional resistance be calculated using a 

friction coefficient of 0.4 for ductile iron pipe or concrete.  Frictional resistance for steel pipe can 

be calculated using a coefficient of 0.3. 
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Where hydraulic forces tend to move the pipe in an upward direction, as at vertical curves or 

vertically bent fittings, movement can be resisted by the weight of the pipe, its contents, and the 

overlying soils.  To determine weight of the overlying soils, use an effective total unit weight of 

110 pounds per cubic foot for soil above the water table. 

 

We do not anticipate that the pipeline will be installed below the groundwater table in any 

section of the alignment.  Soils in the vicinity of Reservation and Beach Roads are in an area of 

known liquefaction hazard due to the shallow groundwater table in this area (approximately 

10 feet below grade at the western extreme of the pipeline design reach).  In the event that 

portions of the pipeline are installed below groundwater, portions of the pipeline could become 

buoyant due to liquefaction.  Uplift due to liquefaction could cause some pipeline deflection.   

 

In addition, some limited amount of seismic settlement is likely to occur along the pipeline 

alignment in a seismic event due to 1) densification of loose, dry to slightly moist, poorly graded 

dune sands beneath and around the proposed pipeline and 2) liquefaction in the areas described 

above.  Densification/liquefaction of the sands could result in seismically induced settlement of 

the pipeline up to 1 inch.  Differential settlement on the order of 0.5 inch in 50 feet is possible.   

 

It is our understanding that the standard MCWD trenching and backfilling specifications as 

found on the official website will be used for this project.  In addition, native soils will be used 

for trench back fill as much as possible.  We recommend no changes to the Standard 

Specification Section 02223 and conclude that 95 percent relative compaction within the street 

zone should be appropriate.  Native materials should be suitable backfill material in virtually all 

areas of the alignment.  If import material is used for pipe zone backfill, we recommend it 

consist of fine- to medium-grained sand or a well-graded mixture of sand and gravel. 
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Based on the conditions encountered in the test borings we have estimated the range of the 

modulus of soil reaction E’ for checking the load-deflection behavior of flexible pipe.  In 

practice E’ values for pipeline design should consider a number of factors including soil type, 

native soil density, trench backfill type and compaction, pipe size, cover depth, trench width and 

other factors.  The range of E’n (the modulus of soil reaction for the native soil) is estimated to 

be between 1,000 and 1,500 psi.  These values should be modified for trench width and bedding 

conditions and other factors, as appropriate. 

 

Trench Excavation and Shoring 

 

It is our opinion that the pipeline construction can be accomplished using sloped open cuts and a 

hybrid trapezoidal trench backfill section.  This may result in conflicts where adjacent utilities 

exist within the trench influence zone and will result in a larger area of street reconstruction than 

would vertical trenches.  In some areas, particularly where shallow trenches are feasible, trenches 

may stand open vertically a sufficient amount of time to allow for the use of internal shoring 

(plywood and speed shores/cribbing).  This configuration will likely be unacceptable where 

utilities are located within the influence zone of the trench.  This hybrid trench section is 

anticipated to be necessary in paved areas, whereas a typical fully sloped back section can be 

used in unpaved areas, provided utility conflicts are not present. 

 

The Marina Coast Water District’s standard specifications for recycled water pipelines prescribe 

minimum cover of 48 inches above the pipe (including an assumed 12-inch pavement section).  

This implies a trench depth of 6 to 7 feet to the bottom of pipe bedding.  Based on these 

dimensions and approximately 6 inches of clearance on either side of the pipe, we anticipate that 

an open cut hybrid trench section with sides sloped at 1.5:1, as prescribed by OSHA for type C 

soils, can be constructed with a minimum saw cut of approximately 11 feet, edge to edge.  This 

would include an approximately 3 to 4 foot vertical cut from the bottom of the trench to the 

beginning of the side slopes. 
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In turn, existing utilities should have at least 1 foot of cover in the temporary cut, meaning that 

utilities with adequate vertical cover could be unaffected within 2 to 3 feet of the trench walls, 

and not have to be replaced.  This would, of course, be dependent on the soils remaining in place 

and not sloughing into the excavation, which is possible throughout the alignment.  For planning 

purposes, we anticipate that an 8-foot zone clear of existing utilities centered along the pipeline 

will be sufficient to avoid significant removal and replacement activity due to disturbance by 

trenching activity. 

 

In areas where sloped open cuts utilizing internal shoring at the contractor’s risk is not feasible, 

there are several options: 

 

• Sheet piling could be driven utilizing a trench shield as cross bracing.  The sheeting could be 
driven using a vibratory attachment for an excavator and would not require mobilization of 
large driving equipment.  Sheeting would only have to be driven to the depth of the trench 
bottom.  This may prove more cost effective than removal and replacement, and its use 
should be evaluated by the design team based on the anticipated areas and extent of utility 
conflicts. 

 
• Remove and replace or relocate selected utilities and use sloped open cuts. 
 
• Selected reaches of trenchless construction, as needed (i.e. bore-and-jack construction). 
 

Trenchless construction will have the same constraints on the bore-and-jack pit in terms of 

sloughing and temporary slopes as would open cut trenches. 

 

It is recommended that pipeline trench backfilling be done under the observation of a 

Geotechnical Engineer or their qualified representative.  Trenches should be kept open only long 

enough to properly install the pipe and backfill.  All trenches and construction slopes should be 

backfilled as soon as possible.  The design excavation depth should include an additional 

6 inches below the pipe invert to account for bedding material requirements.  Shoring design 
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calculations, plans, and specifications should be reviewed by the project Geotechnical Engineer 

prior to final design and construction.  

 

Trenching conducted during wet weather with significant rainfall will be difficult and the trench 

walls will tend to collapse if left open.  All surface water should be diverted away from the 

trench and the trench should be covered.  Soil stockpiles should also be covered. 

 

It should be noted that where the pipeline trench is planned to enter areas with a high 

groundwater table, dewatering may be necessary.  Dewatering will likely produce relatively high 

flow rates due to the high permeability of the native soil (on the order of 10-1 to 10-3 cm/s).  In 

addition, the bottom of deep utility trenches may heave and cause the trench to collapse as a 

result of the high groundwater level.  In some cases, groundwater control systems will need to be 

installed and operated outside of the limits of the bore-and-jack and trench excavations.  The 

groundwater control system(s) should be designed by an experienced specialty contractor 

experienced with similar subsurface conditions.  In addition, the contractor should evaluate the 

possible effects of the selected groundwater control method on the stability of the shoring 

systems. 

 

Care should be exercised where trenches are located adjacent to existing foundation areas.  

Utility trenches constructed parallel to foundations should be located entirely above a plane 

extending down from the lower edge of the footing at an angle of 45 degrees.   

 

Utility trenches in areas to be paved in the future should be constructed in accordance with the 

requirements of the appropriate jurisdictions.  Identified jurisdictions that the alignment passes 

through include the City of Marina, the City of Seaside, the Base Realignment and Closure 

commission (BRAC), CSUMB, and private owners in the Armstrong Ranch area and the 

Fitch Park area.  Compaction of native trench backfill by jetting should not be allowed at the site.  

If there appears to be a conflict between City or other jurisdictional requirements and the 
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recommendations contained in this report, this should be brought to the Marina Coast Water 

District’s attention for resolution prior to submitting bids. 

 
Pavement Design Recommendations 

 
Based on the soil conditions encountered in the exploratory borings, an R-value of 50 may be 

assumed for the sandy soils encountered along the proposed alignment.  The Traffic Index 

should be determined by the Civil Engineer or appropriate public agency.  Actual pavement 

sections to be used should be based on R-value tests performed on samples of actual subgrade 

materials recovered at the time of grading. 

 
Pavement materials and construction should conform to the specifications and requirements of 

the appropriate regulatory and local agencies, and the following minimum requirements. 

 
• Sandy subgrades should be compacted to at least 95 percent relative compaction at or above 

optimum moisture content. 
 
• All soil should be placed as engineered fill at project specifications during grading.  If the 

site soil is found to be loose, it may have been disturbed by utility installation.  All structural 
subgrade soils should be returned to project compaction and moisture specifications prior to 
placement of aggregate base. 

 
• Aggregate baserock materials should meet current requirements for Class 2 aggregate 

baserock in the appropriate jurisdictions (City of Marina, City of Seaside, CalTrans, BRAC, 
CSUMB, etc.) and should be compacted to at least 95 percent of maximum dry density at 
optimum water content or higher.  The CalTrans specification should be adequate where 
jurisdictional requirements are unknown. 

 
• Asphalt paving materials should meet current Caltrans specifications for asphalt concrete. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

 

The professional staff of ENGEO Incorporated strives to perform 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 general insurance; therefore, we are unable to guarantee or warrant 

the results of our work.  Our services consist of professional opinions, conclusions, and 

recommendations that are made in accordance with generally accepted geotechnical engineering 

principles and practices.  This warranty is in lieu of all other warranties, either expressed or 

implied. 

 

Variations may exist and conditions not observed or described in this report could be 

encountered during construction.  Our conclusions and recommendations are based on the 

observed conditions.  If conditions other than those described in this report are encountered, we 

should be notified so that additional recommendations, if warranted, can be provided.  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 arising from or resulting from the performance of such services by other persons or 

entities, and from any or all claims arising from or resulting from clarifications, adjustments, 

modifications, discrepancies or other changes necessary to reflect changed field or other 

conditions. 

 

This report has been prepared for the exclusive use of RMC Water and Environment, Inc, and the 

Marina Coast Water District, and its agents for the specific application to the Marina Coast 

Recycled Water Pipeline Project as referenced.   In the event that there are any changes in the 

project design team, nature, design, or location of the project, or if any future modifications are 

planned, the conclusions and recommendations contained in this report should not be considered 

valid unless (1) the project changes are reviewed by ENGEO Incorporated, and (2) conclusions 
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and recommendations presented in this report are modified or verified in writing.  Reliance on 

this report by others must be at their risk, unless we are consulted on its use or limitations.  We 

cannot be responsible for the impacts of any changes in geotechnical standards, practice, or 

regulations subsequent to the performance of our services without our further consultation.  We 

can neither vouch for the accuracy of information supplied by others, nor accept consequences 

for un-consulted use of segregated portions of this report. 

 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 

SELECTED REFERENCES 

 
 
 
Blake, T. F., 1996, EQFAULT, A Computer Program for the Deterministic Prediction of Peak 

Horizontal Acceleration from Digitized California Faults. 
 
Clark J.C., Dupre, W.R., and Rosenberg, L. I., 1997, Monterey Quadrangle, USGS, OFR 97-30. 
 
Clark J.C., Dupre, W.R., and Rosenberg, L. I., 1997, Seaside Quadrangle, USGS, OFR 97-30. 
 
Dibblee, T.W., 1973, Geologic Map of the Monterey Quadrangle, California, USGS, 

OFR 74-1021. 
 
Idriss, I. M., 1994, Procedures for Selecting Earthquake Ground Motions at Rock Sites, National 

Institute of Standards and Technology, GCR 93-625. 
 
Ishihara, K., 1985, stability of Natural deposits during Earthquakes; Proceedings of the Eleventh 

International Conference on Soil Mechanics and Foundation Engineering. 
 
JDH Inc., 2006; Soil Corrosivity Evaluation & Recommendations for Corrosion Control, 

Regional Urban Water Augmentation Project, Ph. 2, Marina Coast Water District, 
prepared for Carollo Engineers, Dated January 3, 2007. 

 
Kleinfelder, 2005; Geotechnical Investigation Proposed East Garrison, “B” Zone Tanks, “D” 

Zone Reservoirs, “E” Zone Hydropneumatic Pump Station, and Transmission Mains, 
Marina Coast Water District, Marina, California, Prepared by Kleinfelder Inc., 
September 28, 2005. 

MCWD, 2005, Urban Water Management Plan, prepared by Byron Buck and Associates. 
 
Seed, H. B., K. Tokimatsu, L. F. Harder and R. M. Chung, 1985, Influence of SPT Procedures in 

Soil Liquefaction Resistance Evaluations, Journal of Geotechnical Engineering, ASCE. 
 
Tokimatsu, K. and H. B. Seed, 1987, Evaluation of Settlements in Sands due to Earthquake 

Shaking, Journal of Geotechnical Engineering, American Society of Civil engineers, 
Vol. 113, No. 8, pp. 861-878. 

 
Wagner, D., 2002, Geologic Map of the Monterey 30’ x 60’ Quadrangle and Adjacent Areas, 

California, California Geologic Survey. 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 

LIST OF FIGURES AND TABLES 
 
 

 Figure  1 Vicinity Map 

 Figure  2 Project Alignment 

 Figure  3 Geologic Map 

 Figure  4 Regional Faulting and Seismicity 

 Figure  5 Existing Geotechnical Information 

 Figure  6 Pavement Coring Locations 

 Figure  7 Boring Locations 

 Figure 8 Site Photographs (1) 

 Figure 9 Site Photographs (2) 

 Figure 10 Site Photographs (3) 

 Table I Summary of Laboratory Test Results 

 



DRAFT

DRAFT

BLACKHORSE RESERVOIR

SVRP PUMP STATION

5TH AVENUE PUMP STATION

8 
~ 
0 
(L 

"' 0 
u 

"' 0 
w 
C> 
Q 
... 
0 

.... 
Q 
"' z 
0 
u 

0 
w .... 
(L 

"' w 

~ 
"' 0 

0 
w .... 
g 
a 
w 
rn 

'= 
>
<( 
::, 

"' z 
j 
::, 

"' 8 
u 
5 

! 
w 
a, 

.... 
~ 
>
<( 
::, 

.... 
z 
w 
::, 
=> 
u 
g 

"' 
~ 

8 
~ 
i';; 

" 0 
0 
N 

a y 

A 
N 

@ BAS£ MAP SOURCE: MS STRffTS AND TRIPS 

ENGEO 
INCORPORATED 

a Municipal f: rt 

fu 

PROJECfNO.: 

DATE: 

DRAWNBY: PC 

Blanco 

FIGUREN 

CHECKED BY: 

ORIGINAL FIGURE PRINTED IN COLOR 



BLACKHORSE RESERVOIR

SVRP PUMP STATION

5TH AVENUE
PUMP STATION

DRAFT

DRAFT
COPYRIGHT © 2007 BY ENGEO INCORPORATED. THIS DOCUMENT MAY NOT BE REPRODUCED IN WHOLE OR IN PART BY ANY MEANS WHATSOEVER, NOR MAY IT BE QUOTED OR EXCERPTED WITHOUT THE EXPRESS WRITTEN CONSENT OF ENGEO INCORPORATED. 

A 
N 

BASE MAP SOURCE: USGS, TERRASERVER, 

ENGEO 
INCORPORATED 
EXCELLENT SERVICE SINCE 1971 

1998 

PROJECT NO,; 

DATE: 

DRAWNBY: PC CHECKFDBY: 

ORIGINAL FIGURE PRINTED IN COLOR 



BLACKHORSE RESERVOIR

SVRP PUMP STATION

5TH AVENUE
PUMP STATION

DRAFT

DRAFT

0 
0 

'" 0 

, 

, , 
I , 

' o t .c I 

111 
8 ,' -._ r 
ar 
~ .· Qt? . : 

'tJ I 
C: I 

::, ~ 
,B ,r 

J 

' I 
~czr r 

-0/ 
J 

' J 

' I 
I 

' J 
r 

' "" ,' ~ 

' 

Qs~?' 
I 

I 
I 

I , 
, ' t 

I 

I 
f 

b / Qms 

I 

' I 

' I 
I 

' 

Qod 

COPYRIGHT O 2007 BY ENGEO INCORPORATED. THIS DOCUMENT MAY NOT BE REPRODUCED IN WHOLE OR IN PART BY ANY MEANS WHATSOEVER, NOR MAY IT BE QUOTED OR EXCERPTED WITHOUT THE EXPRESS WRITTEN CONSENT OF ENGEO INCORPORATED. 

Qod 

GIGL/NG ROAD 

• 

Qae 

BASE MAP SOURCE: WAGNER, 2002 

ENGEO 
INCORPORATED 
EXCELLENT SERVICE SINCE 1971 

A 
N 

E 

Qs 
Qms 
Qod 
Qf 

Qae 

------

-----·· 

+-+- +-+-

PROJECT NO.: 

DATE: 

DRAWNBY: PC CHECKEDBY: 

ORIGINAL FIGURE PRINTED IN COLOR 



DRAFT

DRAFT

8 
'-' z 
w 

1,, 
'-g 
N 

g 

C
I 

~ 
i;: 
0 
'-' 

A 
N 

---------······ 

----------· 

--------······· 

l!!!//J~!!II 

EXPLANATION 

Fault 1races on land are indica1ed by solid lines where well located, by dashed lines where 
approximately located or inferred, and by dotted line.s where concealed by younger rocks or by 
lakes or bays. Fault traces are queried where continuation or existence is uncertain. Concealed 
faults in the Grea1 Valley arc based on maps of selected subsurface horizons, so locations shown 
are approximate and may indicate structural trend only. All offshore faults based on seismic reflection 
profile records arc shown as solid lines where well defined, dashed where inferred, queried where 
uncenam. 

FA ULT CLASSIFICATION COLOR CODE 
(IndlCating Recency of Movement) 

Fault along which historic (last 200 years) displacement has occurred and is associated wi1h one or 
more of 1he fol!owing: 

(a) a rccordedearth(]uakc with surface rupture. (Also included arc some well-defined surface breaks 
caused by ground shaking during cartllquakes, e.g. extensive ground breakage, nQt on the White 
Wolffauh, caused by the Arvin-Tehachapi eanhquake of 1952). The date of the associated eanhquake 
is indicated. Where repeated surface mplures on lhe same fault have occurred, only the dme of the 
latest movement may be indicated, especinl!y if earlier reports arc not well documcnicd as to 
location of ground breaks. 

(b) fault creep slippage -slow ground displacement usua lly without accompanying earthquakes. 

(c)displuced survey lines. 

Pink band - - added to emphasize location of historic fault d isplacement. 

SPECIAL NOTATIONS 

A triangle to the right or left of the date indicates termination point of observed surface displacement. 

I~ 

Date brncke1ed by triangles indicates local fault break. 

No triangle by date indicates an intcnnediatc point along fault break. 

Dor on fault indicates location where fault creep slippage has been obse?Ved and recorded. --
Square on fault indicates where fault creep slippage rue; occurred that has been~ by an 
earthquake on some other fault. Date of cau~ative earthquoke indicated. Squares to right and left of 
date indicate termin::il points between which triggered creep slippage has occurred (creep either 
continuous or interrniuent between 1hese end points). _ _ ■ ■ ' 91'9■ ·~,,8 

Holocene fau lt displacement (during past IU,000 years) wilhout historic record. Geomorphic 
evidence fo r Holocene fau lt ing includes sag ponds. scarps showing lit tle erosion, or the following 
features in Holocene age deposits: offset strc,1m course$, linear scnrps, shutter ridges, aud 
triangu lar faceted spurs. Recency of faulting offshore is based on che interpreted age of the 
youngest strata displaced by faulting. Pale orange band ad ded to emphasize 
location of Holocene fault displacemem. 

Lat1: Qumernary fault displacement (during past 700,000 years). Geomorphic evidence similar 
to that described for Ho locene fau lLsexcep t features nre less distinct. Fau lting may be younger, 
but lack of younger overlying deposits precludes more accurate age classificution. 

Quaternary faul t (age undifferentiated). Mosl fau lts of this category show evidence of 
displacement sometime during the past 1.6 million years; possible excep tions arc faults which 
di splace rocks of undifferentiated Plio-Pleistocenc age. Unnumbered Quaternary fault~ were 
based on Fault Map ofCalifomi::i, 1975. Sec Bulletin 20\.Appendix. D for source dnlll. 

Late Cenozoic faults withi n 1he Sierra Nevada including, but not restricted to, the Foothills 
fault system. Fau l1s show stratigraphic and/or geomorphic evidence for displacement of late 
Miocene and Pliocene deposits. By analogy, late Cenozoic faul1s in this system that have been 
investiga ted in dclail may have been active in Quaternary time. (Data from PG&E,_1993). 

Pre-Quaternary fau lt (older than 1.6 mill ion years) or fau lt without recognized Quaternary 
displacement. Some faults are shown in this category because the source of mapping used was 
of reconnaissance nature, or was not done with the object of dating faul t displaeemenls. Faul ts 
in this ca tegory are not necessarily inactive . 

Fault segment associated wi th a significant linear trend of accurately located earthquake 
epiccmers (magnitude 0.2 or greater). Generally aligned along strike slip faults having 
Quaternary d isplacement, but not necessarily with histotic surface rupture. Lack of seismic 
activity along any fault is no indication that the fault may not be active in the fu ture (e.g. San 
Andreas fau lt north of San Francisco). Epicenter data are deri ved from closely spaced seismic 
stations .ind include either continuing microseismicity or aftershocks associated with relatively 
large earthquakes. 

Aligned seismicity on fault segments are referenced in Appendices C and E . 

BAS£ MAP SOURCE: JENNINGS, 1994 
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ADDITIONAL FAULT SYMBOLS 

U "' Upthrown side (relative or apparent) 
D = Downthrown side (relative or apparent) 

Bar mid ball on downthrown side (used where space is limited). 

Arrows along fault ind icate relative or apparent direction of lateral movement. 

Arrow on fou lt indicates direction of dip. 

Low angle fau lt (barbs on upper pla1c). Fault surface genemlly dips less than 45° but locally 
may have been subsequently steepened. On offshore fau lts, barbs simply ind icate a reverse 
fault regardless of steepness of dip. 

OTHER SYMBOLS 

Numbers refer to annotations listc<l in the Appendices of the accompanying report. Annotations include 
fault name, age of faul t movement, and penim:nt references includi ng Earthquake Fault Zone maps 
where a fau lt has been zoned by the A!quist-Priolo Earthquake Fault Zoning Act. This Act requires 
the State Geologist to delineate zones 10 encompass all potentially and recently active faults. 

Cinder cone and other types of volcanoes. Most were active in Pleistocene time, some are Hokx:ene, 
a few are historic. 

Number in box or circle refers to Table 4 (Recent Volcanic Eruption.~) in accompanyi ng report. 
(Box refers to Californi a, circle to Nevada.) 

(1786 A.D.) = Date of historic volcanic eruption. 

(9,500 B.P.) = Eruption occurrence in years before present (B.P.). 

(0.5 m.y.) = Age of volcanic now or eruption in million years (m.y. ). 
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TABLE 4 
SUMMARY OF LABORATORY TEST RESULTS 

Boring Depth 
[ft] 

Nfield
3

 
[b/ft] 

N1(60)
4

  
[b/ft] 

Moisture 
Content 

[ percent] 

Dry 
Density 
[lb/ft^3] 

Percent Passing  
No. 200 Sieve 

[ percent] 
3.0 32 39 3 104 12 
6.0 24 21 2 102 3 
8.0 28 21 3 102 2 

11.0 55 36 3 103 3 
1-B1 

16.0 46 41 5 103 - 
3.0 27 33 5 103 16 
6.0 43 37 6 104 4 
8.0 30 22 - - - 

10.5 84 55 6 104 3 
1-B4 

16.0 73 38 - - - 
3.0 25 32 3 97 5 
6.0 26 23 3 106 13 
8.0 29 22 6 98 5 

11.0 33 21 6 101 4 
1-B5 

16.0 46 25 7 103 - 
3.0 81 97 3 111 9 
6.0 40 34 3 107 16 
8.0 45 33 4 104 6 

11.0 28 18 4 99 5 
1-B6 

16.0 47 25 - - - 
2.0 55 76 6 122 10 
6.0 65 54 7 108 4 
8.0 51 37 - - - 

11.0 40 25 5 101 3 
16.0 23 12 - - - 
21.0 18 8 - - - 

1-B7 

26.0 59 24 5 104 3 
3.0 59 72 2 105 3 
5.5 39 36 2 103 2 
7.5 39 31 3 102 2 

10.5 42 28 2 104 2 
1-B8 

16.0 47 25 3 101 1 
1-B9 3.0 47 58 2 106 1 

                                                 
3 Field blowcounts were almost exclusively using the California Modified Sampler 
4 N1(60) blowcounts are the field blowcounts corrected for sampler type, drill rod length, type of hammer, 

overburden, and borehole diameter.  

A 

H ~, 
,h"' ~ 1~ 

H ..... 
,, 

"-'-# ,,,..___ "' \\"" ~"' ,__ \\ ~ 
~ V ,\ \\. 

\"- /'--.._ ~ 
' 1~( 

__ , 
---------Ar~ ~,, ,, "' ,.. "' )'J 

'-v/ 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 2 

TABLE 4 
SUMMARY OF LABORATORY TEST RESULTS 

Boring Depth 
[ft] 

Nfield
3

 
[b/ft] 

N1(60)
4

  
[b/ft] 

Moisture 
Content 

[ percent] 

Dry 
Density 
[lb/ft^3] 

Percent Passing  
No. 200 Sieve 

[ percent] 
5.5 35 32 2 106 1 
7.5 48 37 2 106 1 

11.0 60 39 2 103 2 
16.0 42 22 - - - 
3.0 44 52 5 110 10 
5.5 16 14 5 106 11 
7.5 25 19 3 102 1 

1-B10 

13.0 51 30 3 104 2 
3.0 36 46 2 98 1 
5.5 30 28 2 99 0 
7.5 41 33 2 103 1 

1-B11 

13.0 64 38 - - - 
3.0 17 21 3 101 2 
6.0 32 28 3 104 2 
7.5 45 35 - - - 

11.0 72 46 3 103 2 
1-B12 

16.0 79 42 - - - 
3.0 60 74 2 104 1 
5.5 39 35 - - - 
8.0 62 47 3 105 2 

11.0 59 38 2 103 1 
1-B13 

16.0 80 42 - - - 
3.0 25 31 4 105 4 
6.0 38 33 2 99 1 
8.0 70 53 - - - 

11.0 59 38 2 102 3 
1-B14 

16.0 63 34 - - - 
3.0 42 52 2 102 23 
6.0 58 51 2 101 21 
8.0 55 42 - - - 

10.5 73 49 2 103 25 
1-B15 

16.0 76 41 - - - 
3.0 28 36 2 96 0 
6.0 35 31 - - - 
8.0 51 39 - - - 

11.0 87 56 3 101 1 

1-B16 

16.0 88 47 8 100 0 
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TABLE 4 
SUMMARY OF LABORATORY TEST RESULTS 

Boring Depth 
[ft] 

Nfield
3

 
[b/ft] 

N1(60)
4

  
[b/ft] 

Moisture 
Content 

[ percent] 

Dry 
Density 
[lb/ft^3] 

Percent Passing  
No. 200 Sieve 

[ percent] 
21.0 55 26 - - - 
26.0 86 36 4 105 3 
3.0 82 92 7 122 13 
5.5 77 65 8 112 26 
8.0 42 30 - - - 

11.0 20 12 7 108 24 
1-B17 

16.0 37 19 - - - 
3.0 39 48 3 106 26 
5.5 36 33 1 98 2 
8.0 32 24 - - - 

11.0 24 16 1 103 3 
1-B18 

16.0 36 19 - - - 
3.0 25 31 4 105 10 
6.0 6 5 4 99 11 
8.0 33 25 - - - 

11.0 26 17 5 111 12 
1-B19 

16.0 57 30 - - - 
3.0 10 12 5 106 30 
6.0 26 22 7 110 31 
8.0 27 20 - - - 

11.0 47 29 4 107 24 
1-B20 

16.0 83 43 - - - 
3.0 33 40 3 108 36 
6.0 32 28 3 103 23 
8.0 36 27 - - - 

11.0 52 33 4 103 22 
1-B21 

16.0 53 28 - - - 
3.0 33 40 3 109 21 
6.0 35 30 3 105 25 
8.0 35 26 - - - 

11.0 41 26 - - - 
1-B22 

16.0 28 15 3 102 9 
2.5 - - 7.1 - 8.7 2-TP1 6.0 - - 4.4 - 3.5 
2.5 - - 9.3 - 4.4 2-TP2 6.0 - - 3.2 - 3.5 

3-B1 3.0 53 107 5.3 - 8.3 
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TABLE 4 
SUMMARY OF LABORATORY TEST RESULTS 

Boring Depth 
[ft] 

Nfield
3

 
[b/ft] 

N1(60)
4

  
[b/ft] 

Moisture 
Content 

[ percent] 

Dry 
Density 
[lb/ft^3] 

Percent Passing  
No. 200 Sieve 

[ percent] 
6.0 8 11 5.7 - 14.3 

11.0 15 16 3.9 - 5.2 
3.0 11 22 4.4 - 6.0 
6.0 14 20 4.3 - 4.0 3-B2 

11.0 20 21 4.3 - 5.6 
3.0 16 32 3.9 - 7.9 
6.0 21 30 5.9 - 9.1 3-B3 

11.0 34 36 5.2 - 14.8 
3.0 18 36 1.9 - 16.9 
8.0 13 16 8.6 - 12.1 3-B4 

11.0 30 32 4.9 - 4.1 
3.0 15 30 1.9 - 8.7 
6.0 17 24 1.5 - 7.9 3-B5 

11.0 24 25 3.8 - 3.6 
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SILTS AND CLAYS LIQUID LIMIT GREATER THAN 50 %

SILTS AND CLAYS LIQUID LIMIT 50 % OR LESS
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DESCRIPTION

STRENGTH*

OVER 4

0-2

MOISTURE CONDITION

MINOR CONSTITUENT QUANTITIES (BY WEIGHT)

TRACE Particles are present, but estimated to the less than 5%
5 to 15%

15 to 30%

CLEAN SANDS WITH
LITTLE OR NO FINES

4-10

GP - Poorly graded gravels or gravel-sand mixtures

STIFF

SANDS AND GRAVELS

VERY LOOSE

GM - Silty gravels, gravel-sand and silt mixtures

GC - Clayey gravels, gravel-sand and clay mixtures

SW - Well graded sands, or gravelly sand mixtures
SP - Poorly graded sands or gravelly sand mixtures

CL - Inorganic clay with low to medium plasticity

GRAVELS

GRAVELS WITH OVER
         12 % FINES

SILTS
AND

CLAYS

BLOWS/FOOT
(S.P.T.)

SAMPLER SYMBOLS

CONSISTENCY

U.S. STANDARD SERIES SIEVE SIZE CLEAR SQUARE SIEVE OPENINGS

SM - Silty sand, sand-silt mixtures

3/4 "

ENGEO

HIGHLY ORGANIC SOILS

(S.P.T.) VERY SOFT
SOFT

SILTS AND CLAYS

MEDIUM DENSE

California (2.5" O.D.) sampler

DENSE
VERY DENSE

200 40

VERY STIFF
HARD

10 4

MAJOR TYPES

GW - Well graded gravels or gravel-sand mixtures

SC - Clayey sand, sand-clay mixtures

OL - Low plasticity organic silts and clays

MH - Inorganic silt with high plasticity

CH - Inorganic clay with high plasticity

OH - Highly plastic organic silts and clays

FINE

RELATIVE DENSITY
BLOWS/FOOT

0-4

10-30
30-50

OVER 50

MORE THAN HALF
COARSE FRACTION

IS LARGER THAN
NO. 4 SIEVE SIZE

GRAIN SIZES

2-4
4-8
8-15

15-30
OVER 30

KEY TO BORING LOGS

1/2-1

SANDS WITH OVER
      12 % FINES

MEDIUM STIFF

0-1/4
1/4-1/2

COARSEMEDIUM

SANDS
MORE THAN HALF

COARSE FRACTION
IS SMALLER THAN
NO. 4 SIEVE SIZE

1-2
2-4

3" 12"

LOOSE

CLEAN GRAVELS WITH
LITTLE OR NO FINES

BOULDERSCOBBLES
COARSEFINE

Modified California (3" O.D.) sampler

(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

*  Unconfined compressive strength in tons/sq. ft., asterisk on log means determined by pocket penetrometer

SOME
WITH

S.P.T.   -   Split spoon sampler

Shelby Tube

Continuous Core

NR

Bag Samples

No Recovery
Grab Samples

I N C O R P O R A T E D

PT - Peat and other highly organic soils

ML - Inorganic silt with low to medium plasticity

SAND GRAVEL

EXCELLENT SERVICE SINCE 1971

DRY Absence of moisture, dusty, dry to touch
Damp but no visible waterMOIST
Visible freewaterWET

SATURATED Below the water table

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

LINE TYPES

Solid  -  Layer Break

_ _ _ _ _ _ Dashed  -  Gradational or approximate layer break

GROUND-WATER SYMBOLS

Groundwater level during drilling

Stabilized groundwater level
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pe

DESCRIPTION

4" of Asphalt Concrete over 6" of Aggregate Base.

SAND with SILT (SW), light tan, dry, dense, fine to medium grained.

SAND (SP), light yellowish brown, moist, medium dense to dense, coarse grained.

Grades fine to medium grained.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/27/2006
Approx. 16 1/2 ft
4.0 in.
245 ft.

D. WAHL/B.R.
Ram Geotechnical
Solid Flight Auger

1-B1ENGEO 
INCORPORATED 

_____________________ ....,.,_._......,_ 

: ·.·: -. 
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DESCRIPTION

4" of Asphalt Concrete over 5" of Aggregate Base.

SAND (SP), light brown, slightly moist, medium dense, fine to medium grained, well 
rounded.

Bottom of boring at approximately 16.0' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/30/2006
Approx. 16 ft
4.0 in.
205 ft.

P.NAJAR/B.R.
Ram Geotechnical
Solid Flight Auger

1-B4ENGEO 
INCORPORATED 
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Ty
pe

DESCRIPTION

12 to 18 inches of Aggregate Base.

SAND with SILT (SW), brown to dark brown, dry to moist, medium dense, fine 
grained, some rootlets.

SAND (SP), light yellowish brown, moist, medium dense to dense, fine to medium 
grained.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/27/2006
Approx. 16 1/2 ft.
4.0 in.
250 ft.

D. WAHL/B.R.
Ram Geotechnical
Solid Flight Auger

1-B5ENGEO 
INCORPORATED 
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DESCRIPTION

12 to 18 inches of Aggregate Base.

SAND with SILT (SW), brown, moist, very dense, fine to medium grained, some 
organics, some oxidation, some clayey nodules.

Light tan brown, slightly moist, dense, very fine grained.

SAND (SP), light yellowish brown, moist, medium dense to dense, fine to medium 
grained.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

MARINA, CA
7496100101 140 lb. Rope and Cathead

10/27/2006
Approx. 16 1/2 ft.
4.0 in.
245 ft.

D. WAHL/B.R.
Ram Geotechnical
Solid Flight Auger
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pe

DESCRIPTION

3" of Asphalt Concrete over 6" of Aggregate Base.
SAND (SP), light yellowish-brown damp, very dense, fine to medium grained, well 
rounded.

SAND with SILT (SW), dark brown, very moist, medium dense, fine to medium 
grained, well rounded.

SAND (SP), yellowish-brown, very moist, medium dense, fine to medium grained, 
well rounded.

Bottom of boring at approximately 26.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/31/2006
Approx. 26 1/2 ft.
4.0 in.
200 ft.

P.NAJAR/B.R.
Ram Geotechnical
Solid Flight Auger
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DESCRIPTION

3" of Asphalt Concrete over 6" of Aggregate Base.
SAND with SILT (SW), brown to dark brown, moist, dense, gravel to 1" diameter.

SAND (SP), light yellowish brown, moist, dense, medium to coarse grained.

Grades medium grained.

Grades coarse grained.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/27/2006
Approx. 16 1/2 ft.
4.0 in.
125 ft.

D. WAHL/B.R.
Ram Geotechnical
Solid Flight Auger
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DESCRIPTION

3" of Asphalt Concrete over 6" of Aggregate Base.
SAND (SP), light yellowish tan, moist, dense, coarse grained.

Grades medium grained.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/27/2006
Approx. 16 1/2 ft.
4.0 in.
130 ft.

D. WAHL/B.R.
Ram Geotechnical
Solid Flight Auger
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DESCRIPTION

2" of Asphalt Concrete over 4" of Aggregate Base.
SAND (SP), light yellowish tan, moist, dense, coarse grained.

Grades medium grained.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/27/2006
Approx. 13 1/2 ft.
4.0 in.
195 ft.

D. WAHL/B.R.
Ram Geotechnical
Solid Flight Auger
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pe

DESCRIPTION

2" of Asphalt Concrete over 8" of Aggregate Base.

SAND (SP), light yellowish tan, slightly moist, medium dense, fine grained.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/27/06
Approx. 13 1/2 ft.
4.0 in.
165 ft.

D. WAHL/B.R.
Ram Geotechnical
Solid Flight Auger
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pe

DESCRIPTION

3" of Asphalt Concrete over 4" of Aggregate Base.
SAND (SP), light yellowish-brown, slightly moist, medium dense, fine to medium 
grained, well rounded.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/30/2006
Approx. 16 1/2 ft.
4.0 in.
120 ft.

P.NAJAR/B.R.
Ram Geotechnical
Solid Flight Auger

1-B12ENGEO 
INCORPORATED 
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Ty
pe

DESCRIPTION

5" of Asphalt Concrete over 6" of Aggregate Base.

SAND (SP), light yellowish-brown, slightly moist, very dense, fine to medium grained, 
well rounded.

Grades fine to course grained.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/30/2006
Approx. 13 1/2 ft.
4.0 in.
100 ft.

P.NAJAR/B.R
Ram Geotechnical
Solid Flight Auger

1-B13ENGEO 
INCORPORATED 
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Ty
pe

DESCRIPTION

5" of Asphalt Concrete over 6" of Aggregate Base.

SAND (SP), dark yellowish-brown, slightly moist, medium dense, fine to medium 
grained, well rounded.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/30/2006
Approx. 16 1/2 ft.
4.0 in.
125 ft.

P.NAJAR/B.R.
Ram Geotechnical
Solid Flight Auger

1-B14ENGEO 
INCORPORATED 
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Ty
pe

DESCRIPTION

9" Asphalt
4" of Aggregate Base.
SILTY SAND (SM), pale yellow, moist, dense, fine to medium grained, well rounded 
sand, some gravel to 1/4" diameter, well rounded gravel.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/30/2006
Approx. 16 1/2 ft.
4.0 in.
75 ft.

P.NAJAR/B.R.
Ram Geotechnical
Solid Flight Auger

1-B15ENGEO 
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Ty
pe

DESCRIPTION

2" of Asphalt Concrete over 6" of Aggregate Base.
SAND (SP), light yellowish-brown, damp, dense, fine to medium grained, well 
rounded sand.

Grades fine to course grained, moist.

Bottom of boring at approximately 31.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

11/3/2006
Approx. 31 1/2 ft.
4.0 in.
70 ft.

P.Najar/B.R.
Ram Geotechnical
Solid Flight Auger

1-B16ENGEO 
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Ty
pe

DESCRIPTION

3" Asphalt
4" of Aggregate Base.
SAND (SP), dark yellowish-brown, moist, very dense, fine to medium grained, well 
rounded sand, trace silt.

Grades some silt, dark brown.
SILTY SAND (SM), dark brown, moist, dense, fine to medium grained, well rounded.

SAND (SP), dark yellowish-brown, moist, medium dense, fine to medium grained, 
well rounded, trace silt.

Becomes light yellowish-brown.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/30/2006
Approx. 16 1/2 ft.
4.0 in.
105 ft.

P.NAJAR/B.R.
Ram Geotechnical
Solid Flight Auger

1-B17ENGEO 
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Ty
pe

DESCRIPTION

3" Asphalt
4" of Aggregate Base.
SILTY SAND (SM), light yellowish-brown, moist, dense, fine to medium grained, well 
rounded.

SAND (SP), light yellowish-brown, moist, dense, fine to medium grained, well 
rounded.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/30/2006
Approx. 16 1/2 ft.
4.0 in.
95 ft.

P.NAJAR/B.R.
Ram Geotechnical
Solid Flight Auger

1-B18ENGEO 
INCORPORATED 
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Ty
pe

DESCRIPTION

3" Asphalt
4" of Aggregate Base.
SAND with SILT (SW), dark brown, moist, loose to medium dense, fine to medium 
grained, well rounded.

SAND (SP), dark yellowish-brown, moist, medium dense, fine to medium grained, 
well rounded, some silt.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/30/2006
Approx. 16 1/2 ft.
4.0 in.
80 ft.

P.NAJAR/B.R.
Ram Geotechnical
Solid Flight Auger

1-B19ENGEO 
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Ty
pe

DESCRIPTION

Grassy surface
SILTY SAND (SM), dark yellowish-brown, loose, slightly moist, fine to medium 
grained, well rounded.

Becomes reddish-yellow, loose, slightly moist, fine to medium grained, well-rounded.

Bottom of boring at approximately 16.0' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/31/2006
Approx. 16 ft.
4.0 in.
115 ft.

P.Najar/B.R.
Ram Geotechnical
Solid Flight Auger

1-B20ENGEO 
INCORPORATED 
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Ty
pe

DESCRIPTION

Grassy surface
SILTY SAND (SM), light yellowish-brown, slightly moist, medium dense, fine to 
medium grained, well rounded.

Grades dense.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/31/2006
Approx. 16 1/2 ft.
4.0 in.
110 ft.

P.Najar/B.R.
Ram Geotechnical
Solid Flight Auger

1-B21ENGEO 
INCORPORATED 
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Ty
pe

DESCRIPTION

3" of Asphalt Concrete over 6" of Aggregate Base.
SILTY SAND (SM), olive-brown, slightly moist, medium dense, fine to medium 
grained, well rounded.

Becomes dark yellowish brown.

SAND (SP), light yellowish-brown, slightly damp, medium dense, fine to medium 
grained, well rounded.

Becomes dark yellowish-brown.

Bottom of boring at approximately 16.5' below ground surface.  No groundwater 
encountered.
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LOG OF BORING
DATE DRILLED: 

HOLE DEPTH (FT): 
HOLE DIAMETER: 

SURF ELEV (FT-MSL): 

LOGGED / REVIEWED BY: 
DRILLING CONTRACTOR: 

DRILLING METHOD: 
HAMMER TYPE: 

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

11/3/2006
Approx. 16 1/2 ft.
4.0 in.
130 ft.

P.Najar/B.R
Ram Geotechnical
Solid Flight Auger
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Pavement Surface
AGGREGATE BASE (AB)

WELL GRADED SAND (SW), yellowish brown, very dense,
moist, some silt, trace gravel

WELL GRADED SAND (SW), dark yellowish brown, loose,
moist, some silt, trace gravel, trace coarse-grained sand

WELL GRADED SAND (SW), yellowish red, loose, moist, some
silt, trace gravel

WELL GRADED SAND (SW), reddish yellow, medium dense,
moist, with silt

WELL GRADED SAND (SW), reddish yellow, medium dense,
moist, with silt, Bottom of boring at 16.5'. GW not encountered
during drilling.
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DATE DRILLED:
HOLE DEPTH:

HOLE DIAMETER:
SURF ELEV (FT-MSL):
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Atterberg Limits

A. Schuetze /
Ram Geotechnical
Solid Flight Auger
140 lb. Rope and Cathead

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100301
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7/23/2007
Approx. 16½ ft.
4.0 in.
Approx. 141 ft.

LOGGED / REVIEWED BY:
DRILLING CONTRACTOR:

DRILLING METHOD:
HAMMER TYPE:
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WELL GRADED SAND (SW), dark yellowish brown, medium
dense, moist, some silt

WELL GRADED SAND (SW), reddish yellow, medium dense,
moist, some silt

Lighter yellow-brown lens

WELL GRADED SAND (SW), light yellow, medium dense,
moist, some silt alternating dark-to-light brown fine sands
alternating dark-to-light brown fine sands
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WELL GRADED SAND (SW), reddish  yellow, dense, moist,
some  silt, Bottom of boring at 16.5'. GW not encountered
during drilling.
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Bottom of boring at 16.5'. GW not encountered during drilling.
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7/23/2007
Approx. 16½ ft.
4.0 in.
Approx. 148 ft.
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Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100301
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WELL GRADED SAND (SW), reddish yellow, medium dense,
moist, some silt
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A. Schuetze /
Ram Geotechnical
Solid Flight Auger
140 lb. Rope and Cathead

LOG OF BORING 3-B2
LOGGED / REVIEWED BY:
DRILLING CONTRACTOR:

DRILLING METHOD:
HAMMER TYPE:
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WELL GRADED SAND (SW), dark yellowish brown, medium
dense, moist, some silt

WELL GRADED SAND (SW), yellowish red, medium dense,
moist, some silt

light yellowish red fine grained sand lens. Approx. 1/4".
WELL GRADED SAND (SW), yellowish red, dense, moist,
some silt

WELL GRADED SAND (SW), yellowish red, dense, moist,
some silt, Bottom of boring at 16.5'. GW not encountered
during drilling.

Bottom of boring at 16.5'. GW not encountered during drilling.
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7/23/2007
Approx. 16½ ft.
4.0 in.
Approx. 129 ft.

DATE DRILLED:
HOLE DEPTH:

HOLE DIAMETER:
SURF ELEV (FT-MSL):
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Atterberg Limits

A. Schuetze /
Ram Geotechnical
Solid Flight Auger
140 lb. Rope and Cathead

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100301
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LOG OF BORING 3-B3
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LOGGED / REVIEWED BY:
DRILLING CONTRACTOR:

DRILLING METHOD:
HAMMER TYPE:
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WELL GRADED SAND (SW), yellowish brown, medium dense,
moist, some silt, trace roots

WELL GRADED SAND (SW), light yellowish, medium dense,
moist, some silt

WELL GRADED SAND (SW), reddish yellow, medium dense,
moist, some silt

WELL GRADED SAND (SW), light yellowish brown, medium
dense, moist, some silt, Bottom of boring at 16.5'. GW not
encountered during drilling.

Bottom of boring at 16.5'. GW not encountered during drilling.
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Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100301
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HOLE DEPTH:

HOLE DIAMETER:
SURF ELEV (FT-MSL):
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A. Schuetze /
Ram Geotechnical
Solid Flight Auger
140 lb. Rope and Cathead
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LOG OF BORING 3-B4
7/23/2007
Approx. 16½ ft.
4.0 in.
Approx. 330 ft.

LOGGED / REVIEWED BY:
DRILLING CONTRACTOR:

DRILLING METHOD:
HAMMER TYPE:
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Asphalt
WELL GRADED SAND (SW), dark brown, medium dense, dry
to moist, with silt, trace roots

WELL GRADED SAND (SW), light yellowish brown, medium
dense, dry to moist, some silt

WELL GRADED SAND (SW), reddish yellow, medium dense,
moist, some silt, reddish-brown clay lenses

WELL GRADED SAND (SW), yellowish brown, medium dense,
moist, some silt

WELL GRADED SAND (SW), yellowish brown, medium dense,
moist, some silt, Bottom of boring at 16.5'. GW not encountered
during drilling.

Bottom of boring at 16.5'. GW not encountered during drilling.
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Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100301

A. Schuetze /
Ram Geotechnical
Solid Flight Auger
70 lb. Rope and Cathead

Atterberg Limits
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7/23/2007
Approx. 16½ ft.
3.0 in.
Approx. 380 ft.

DATE DRILLED:
HOLE DEPTH:

HOLE DIAMETER:
SURF ELEV (FT-MSL):
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report

 10

 20

 30

 40

 50

 60

 70

 80

 90

0

100

P
E

R
C

E
N

T 
FI

N
E

R

100 10 1 0.1 0.01 0.001500
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % SILT % CLAY

6 
in

.

3 
in

.

2 
in

.

1-
1/

2 
in

.

1 
in

.

3/
4 

in
.

1/
2 

in
.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

11.9

7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

2.5 feet
11/08/06B1 @ 2.5'

Brownish yellow SAND with some silt.

(no specification provided)

11.9#200
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report

 10

 20

 30

 40

 50

 60

 70

 80

 90

0

100

P
E

R
C

E
N

T 
FI

N
E

R

100 10 1 0.1 0.01 0.001500
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % SILT % CLAY

6 
in

.

3 
in

.

2 
in

.

1-
1/

2 
in

.

1 
in

.

3/
4 

in
.

1/
2 

in
.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

2.6

7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/08/06B1 @ 6.0'

Olive yellow SAND. Trace silt.

(no specification provided)
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
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D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Marina Coast Recycled Water Pipeline - Marina, CA

8.0 feet
11/08/06B1 @ 8.0'

Olive yellow SAND. Trace silt.

(no specification provided)
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=
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PI=LL=PL=

Particle Size Distribution Report
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/08/06B1 @ 11.0'

Olive yellow SAND. Trace silt.

(no specification provided)
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:
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Coefficients

Atterberg Limits

Soil Description
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Particle Size Distribution Report
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Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B4 @ 3.0'

Mix of dark brown and yellowish brown SAND with silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/09/06B4 @ 6.0'

Light yellowish brown SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

10.5 feet
11/09/06B4 @ 10.5'

Light yellowish brown SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/08/06B5 @ 3.0'

Very dark grayish brown SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/08/06B5 @ 6.0'

Very dark grayish brown SAND with gravel and some silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

8.0 feet
11/08/06B5 @ 8.0'

Dark yellowish brown SAND with trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/08/06B5 @ 11'

Olive yellowish SAND. Trace silt.

(no specification provided)
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Plate7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

16.0 feet
11/09/06B5 @ 16.0'

Olive yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/08/06B6 @ 3.0'

Dark yellowish brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/08/06B6 @ 6.0'

Dark yellowish brown silty SAND.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

8.0 feet
11/08/06B6 @ 8.0'

Yellowish brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/08/06B6 @ 11.0'

Yellowish brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

2.0 feet
11/09/06B7 @ 2.0'

Dark olive brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/09/06B7 @ 6.0'

Light yellowish brown SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/09/06B7 @ 11.0'

Light yellowish brown SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

26.0 feet
11/09/06B7 @ 26.0'

Light yellowish brown SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/08/06B8 @ 3.0'

Brownish yellow SAND. Trace silt.

(no specification provided)
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Coast Recycled Water Pipeline - Marina, CA

5.5 feet
11/08/06B8 @ 5.5'

Brownish yellow SAND. Trace silt.

(no specification provided)
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Coast Recycled Water Pipeline - Marina, CA

7.5 feet
11/08/06B8 @ 7.5'

Olive yellow SAND. Trace silt.

(no specification provided)
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Coast Recycled Water Pipeline - Marina, CA

10.5 feet
11/08/06B8 @ 10.5'

Olive yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

16.0 feet
11/08/06B8 @ 16'

Olive yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/08/06B9 @ 3.0'

Olive yellow SAND. Trace silt.

(no specification provided)
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Coast Recycled Water Pipeline - Marina, CA

5.5 feet
11/08/06B9 @ 5.5'

Olive yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

7.5 feet
11/08/06B9 @ 7.5'

Olive yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/08/06B9 @ 11.0'

Olive yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/08/06B10 @ 3.0'

Very dark brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

5.5 feet
11/08/06B10 @ 5.5'

Dark yellowish brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

7.5 feet
11/08/06B10 @ 7.5'

Olive yellow SAND. Trace sand.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

13.0 feet
11/08/06B10 @ 13.0'

Olive yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/08/06B11 @ 3.0'

Olive yellow SAND. trace silt.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

5.5 feet
11/08/06B11 @ 5.5'

Olive yellow SAND.

(no specification provided)
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7496.1.001.01

Coast Recycled Water Pipeline - Marina, CA

7.5 feet
11/08/06B11 @ 7.5'

Olive yellow SAND.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B12 @ 3.0'

Light yellowish brown SAND. Trace silt.

(no specification provided)
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6.0 feet
11/09/06B12 @ 6.0'
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Light yellowish brown SAND. Trace silt.
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Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B13 @ 3.0'

Yellow SAND.
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Marina Coast Recycled Water Pipeline - Marina, CA

8.0 feet
11/09/06B13 @ 8.0'

Yellow medium to coarse SAND. Trace silt.

(no specification provided)
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Yellow medium to coarse SAND.
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Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B14 @ 3.0'

Reddish brown SAND. Trace silt.
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Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/09/06B14 @ 6.0'

Yellow SAND.

(no specification provided)
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Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/09/06B14 @ 11.0'

Yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B15 @ 3.0'

Yellow silty SAND.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/09/06B15 @ 6.0'

Yellow silty SAND.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

10.5 feet
11/09/06B15 @ 10.5'

Yellow silty SAND.

(no specification provided)
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Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
12/04/06B16 @ 3.0'

Light yellowish brown SAND

(no specification provided)
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Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
12/01/06B16 @ 11.0'
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Light yellowish brown poorly graded SAND

(no specification provided)

100.0
100.0
97.9
59.5
10.8
2.2
2.1
1.4

#4
#10
#20
#40
#60

#100
#140
#200

--
I 

' 

I 

' r\. ~ - ~ - - - -

r----
I 
I 

ENGEO GEOTECHNICALAND 

I I 
ENVIRONMENTAL CONSULTANTS 

INCORPORATED MATERIALS TESTING 



(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report

 10

 20

 30

 40

 50

 60

 70

 80

 90

0

100

P
E

R
C

E
N

T 
FI

N
E

R

100 10 1 0.1 0.01 0.001500
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % SILT % CLAY

6 
in

.

3 
in

.

2 
in

.

1-
1/

2 
in

.

1 
in

.

3/
4 

in
.

1/
2 

in
.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

0.0

7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

16.0 feet
12/04/06B16 @ 16.0'

Light yellowish brown SAND

(no specification provided)
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Marina Coast Recycled Water Pipeline - Marina, CA

26.0 feet
12/04/06B16 @ 26.0'

Light yellowish brown SAND

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B17 @ 3.0'

Dark brown SAND with silt.

(no specification provided)
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Marina Coast Recycled Water Pipeline - Marina, CA

5.5 feet
11/09/06B17 @ 5.5'

Dark brown silty SAND.
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Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/09/06B17 @ 11.0'

Dark brown silty SAND.
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Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B18 @ 3.0'

Yellowish brown silty SAND.

(no specification provided)
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Marina Coast Recycled Water Pipeline - Marina, CA

5.5 feet
11/09/06B18 @ 5.5'

Yellow SAND. Trace silt.

(no specification provided)
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Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/09/06B18 @ 11.0'

Yellow SAND. Trace silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B19 @ 3.0'

Dark brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/09/06B19 @ 6.0'

Dark brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/09/06B19 @ 11.0'

Yellowish brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B20 @ 3.0'

Yellowish brown silty SAND.

(no specification provided)
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Plate7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/10/06B20 @ 6.0'

Yellowish brown silty SAND.

(no specification provided)
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Plate7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/10/06B20 @ 11.0'

Yellowish brown SAND with some silt.

(no specification provided)
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Plate7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/10/06B21 @ 3.0'

Yellowish brown silty SAND.

(no specification provided)
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Plate7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/10/06B21 @ 6.0'

Yellowish brown SAND with some silt.

(no specification provided)
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Plate7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/10/09B21 @ 11.0'

Yellowish brown SAND with some silt.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
12/04/06B22 @ 3.0'

Dark yellowish brown SAND with silt

(no specification provided)
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Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
12/01/06B22 @ 6.0'
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Yellowish brown silty SAND.
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Coefficients

Atterberg Limits

Soil Description

*
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Cc=Cu=
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D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Marina Coast Recycled Water Pipeline - Marina, CA
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12/04/06B22 @ 16.0'

Brownish yellow to brown SAND with trace silt

(no specification provided)
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INCORPORATED MATERIALS TESTING 



08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Brown SAND with silt.
#200 7.9

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B5 @ 5.5-6.5' Depth: 5.5-6.5 feet Date:

Client:
Project:

Project No: Plate
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08/02/7

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Brown SAND with silt.
#200 8.7

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B5 @ 2.5-3.5' Depth: 2.5-3.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Light yellowish brown SAND. Trace silt.
#200 4.1

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B4 @ 10.5-11.5' Depth: 10.5-11.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Strong brown silty SAND.
#200 12.1

SM

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B4 @ 7.5-8.5' Depth: 7.5-8.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Brown silty SAND.
#200 16.9

SM

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B4 @ 2.5-3.5' Depth: 2.5-3.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Strong brown silty SAND.
#200 14.8

SM

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B3 @ 10.5-11.5' Depth: 10..5-11.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Yellowish brown SAND with silt.
#200 9.1

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B3 @ 5.5-6.5' Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Brown SAND with silt.
#200 7.9

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B3 @ 2.5-3.5' Depth: 2.5-3.5' Date:

Client:
Project:

Project No: Plate
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SIZE FINER PERCENT (X=NO)
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(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Yellow SAND with silt.
#200 5.6

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B2 @ 10.5-11.5' Depth: 10.5-11.5 feet Date:

Client:
Project:

Project No: Plate
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08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Brown SAND.
#200 4.0

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B2 @ 5.5-6.5' Depth: 5.5-6.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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ENGEO BNVJllONM]ffl~~ 

lflCORPORA1ED MATBIIIAIS TB:!mNG 



08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Very dark brown SAND with silt.
#200 6.0

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B2 @ 2.5-3.5' Depth: 2.5-3.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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0.0010.010.1110100
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Fine Silt
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Particle Size Distribution Report
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lflCORPORA1ED MATBIIIAIS TB:!mNG 



08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Strong brown SAND with silt.
#200 5.2

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B1 @ 10.5-11.5' Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report
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ENGEO BNVJllONM]ffl~~ 

lflCORPORA1ED MATBIIIAIS TB:!mNG 



08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Dark brown silty SAND.
#200 14.3

SM

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B1 @ 5.5-6.5' Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report
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I I I I I I I I I I I I I 
I I I I I I 
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I I I I I I I I I I I I I I 
I I I I I I 
I I I I I I I I I I I I I I 
I II II I I I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I 

I I I I I I I I I I I I I I 
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I II II I I I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I 
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lflCORPORA1ED MATBIIIAIS TB:!mNG 



08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Brown SAND with silt.
#200 8.3

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B1 @ 2.5-3.5' Depth: 2.5-3.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report
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ENGEO BNVJllONM]ffl~~ 

lflCORPORA1ED MATBIIIAIS TB:!mNG 



08/02/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Strong brown SAND. Trace silt.
#200 3.6

MCWD (Line E and Ardenne Lateral) - Fort Ord

7496.1.003.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: B5 @ 10.5-11.5' Depth: 10.5-11.5 feet Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report

I I I I I I I I I I 
I I I I I I I I I I I I I 
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I I I I I I I I I I I I :) 
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03/09/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Very dark gray brown SAND. Trace silt.
#200 4.4

Marina Coast Water District

7496.1.001.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: TP2 @ S-1 Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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03/09/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Yellowish brown SAND. Trace silt.
#200 3.5

Marina Coast Water District

7496.1.001.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: TP1 @ S-2 Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report
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03/09/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Dark brown SAND with some silt.
#200 8.7

Marina Coast Water District

7496.1.001.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: TP1 @ S-1 Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report
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I 11 I II I II I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I 
I I I I I I I I I I I I 

i A i ~ ·+ Ji_ J i i i :::> I I I I I I I I I I 
I I I I I I I 

I I I 

~c;;.~2~~= I 
I 



03/09/07

(no specification provided)

PL= LL= PI=

D85= D60= D50=
D30= D15= D10=
Cu= Cc=

USCS= AASHTO=

*

Brown SAND. Trace silt.
#200 3.5

Marina Coast Water District

7496.1.001.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: TP2 @ S-2 Date:

Client:
Project:

Project No: Plate

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report
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E N G E O
INCORPORATED JOB NAME:

JOB NO.
DATE:
BY:

SAMPLE NO: TP1 @ S1 TP1 @ S2 TP2 @ S1 TP2 @ S2

TARE NUMBER BUZZ GXW JKL ABC

GROSS WET WT. 1034.8 1214.7 1005.6 1086.6

GROSS DRY WT. 980.5 1173.1 938.6 1060.1

TARE WEIGHT 218.4 225.0 216.7 222.1

NET DRY WT. 762.1 948.1 721.9 838.0

WT. OF WATER 54.3 41.6 67.0 26.5
% MOISTURE 7.1% 4.4% 9.3% 3.2%

MOISTURE CONTENT DETERMINATION

Marina Coast Water District
7496.1.001.01
03/09/07
KM



B1@3.5 B1@6.5 B1@11.5 B2@3.5 B2@6.5 B2@11.5 B3@3.5 B3@6.5

5.3 5.7 3.9 4.4 4.3 4.3 3.9 5.9

B3@11.5 B4@3.5 B4@8.5 B4@11.5 B5@3.5 B5@6.5 B5@11.5

5.2 1.9 8.6 4.9 1.9 1.5 3.8

MCWD (Line E & Ardenne LateralJob name:

Job number: 7496.1.003.01

Sample number:

% Moisture:

Date: August 1, 2007

Moisture Content Determination

Sample number:

% Moisture:

ENGEO 
INCORPORATED 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 

APPENDIX C 
 
 

Existing Information on Enclosed CD 
 

CT 1970 – Reservation Road Undercrossing, soil logs obtained from Cal Trans District 5, 1970. 

D & M 1999 – Report of Geotechnical Investigation, 12th Street Gateway/2nd Avenue 
Realignment, Former Fort Ord, Marina and Seaside, California, Prepared by D & M 
Consulting Engineers, Inc., November 1999. 

DCM 2006 – Geotechnical Engineering Investigation Report, Marina Coast Water District, 
2005 Marina Sewer Improvement Projects, Marina, California, Prepared by 
DCM Engineering, August 2006.  

FG 2004 – Geotechnical Study, California State University Monterey Bay, North Campus 
Housing, Monterey County, California, Prepared by Fugro West Inc., March 2004.  

GCI 1979 – Geotechnical Investigation, Phase II, Regional Wastewater Management System, 
Stage II, Monterey County, California, Prepared by Geotechnical Consultants Inc., 
April 1979. 

HLA 1999 – Test Pit Logs Obtained From Fort Ord Reuse Authority, Logged by Harding 
Lawson Associates, November 1999, Location Maps Included.  

KF 2005 – Geotechnical Investigation Proposed East Garrison, “B” Zone Tanks, “D” Zone 
Reservoirs, “E” Zone Hydropneumatic Pump Station, and Transmission Mains, Marina 
Coast Water District, Marina, California, Prepared by Kleinfelder Inc., 
September 28, 2005. 

KF 2006 Updated Geotechnical Investigation, Proposed Library, California State University 
Monterey Bay, Seaside, California, Prepared by Kleinfelder Inc., May 18, 2006. 

PCE 2004 – Geotechnical Investigation for General Jim Moore Boulevard and Eucalyptus Road, 
Seaside, California, Prepared by Pacific Crest Engineering Inc., February 2004.  



   ENGEO 
   INCORPORATED 

APPENDIX D (Continued) 
 
 

Existing Information on Enclosed CD 
 

 
7496.1.001.01 
August 7, 2007 

SH 2006 – Draft Well Installation Completion Report, Armstrong Ranch, Operable Unit 1, 
Former Fort Ord, California, Total Environmental Restoration Contract, 
Contract No. DACW05-96-D-0011, Prepared by Shaw Environmental Group Inc., 
September 2006. 

Site 11 – HLA. 1994. Harding Lawson Associates. Volume II - Remedial Investigation. 
Basewide Surface Water Outfall Investigation. Final. October 19, 1995.  

Site 16 & 17 – HLA. 1994. Harding Lawson Associates. Volume II - Remedial Investigation. 
Sites 16 and 17. Final. October 19, 1995.  

Site 18 – HLA. 1994. Harding Lawson Associates. Volume IV - Baseline Ecological Risk 
Assessment. Final. October 19, 1995.  

Site 25 – HLA. 1994. Harding Lawson Associates. Volume IV - Baseline Ecological Risk 
Assessment. Final. October 19, 1995.  

Site 26 – HLA. 1994. Harding Lawson Associates. Volume IV - Baseline Ecological Risk 
Assessment. Final. October 19, 1995.  

Site 27 – HLA. 1994. Harding Lawson Associates. Volume IV - Baseline Ecological Risk 
Assessment. Final. October 19, 1995.  

TT 1997 – Boring Logs Obtained From Fort Ord Reuse Authority, Logged by TerraTech Inc., 
February 1997, Location maps unavailable.  

TW 2004 – Geotechnical Engineering Investigation Report, Proposed Fitch Park Military 
Housing, Fort Ord Military Reservation, Seaside, Monterey County, California, Prepared 
by Twining Laboratories, Inc., November 12, 2004. 
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1 Please See Figure 5 for full Citation 
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LOG OF TEST BORING No. B-1 

PROJECT: 12th Street Gateway/ 2nd Ave. Realignment DATE: 7/13/99 LOGGED BY: JS 
DRILL RIG: Truck Mounted Solid Flight Auger HOLE DIA: 4.5" 
SAMPLER: T = SPT Sampler, M =Mod. Cal. 

GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: --

0 c- u «i 
c- ~ a, 

0 "' 0 C: 
0 .c 

<::- N ~ C: Cf)~ 
Description .E C: 

.. ., 
~ -~ 0, .E C: E "O a. .; a, a,-

~ [l_ C: 0 ::::; "' ci'.i .S ..c: ., a. ·~ ::::; u C: 

I- .c a. ~ 
.; :l2 ~ 

., 
I!? c en 

a. E "" <1J ., 0 
~ 

0 C 
0 [l_ J 

~ 
0"' 

~ ~ !\l 0 R _g- !\l 5 !\l C ~ 

en en ~ n u.. ::::, en 

1 
SAND; medium to light brown, moist, loose: SP ,f -1 

poorly graded 2 --- ·iv, 
~ 

11 
3 1-2 -

medium dense 4 ,T 14 

5 
' 1-3 

6 - M 29 
7 

I----
8 -
9 -
10 

1-4 
11 - T 15 

Boring terminated at 11 1/2 feet. 12 - I---

13 -
14 -
15 ,__ 

16 ,__ 

17 -
18 -
19 -
20 ,__ 

21 -
22 -
23 ,__ 

24 -

25 -
26 -

Project No. 201148 D & M Consulting Engineers Page 1/1 
A URS CORPORATION COMPANY 



LOG OF TEST BORING No. 8-2 

PROJECT: 12th Street Gateway/ 2nd Ave. Realignment DATE: 7/13/99 LOGGED BY: JS 
DRILL RIG: Truck Mounted Solid Flight Auger HOLE DIA.: 4.5" 

SAMPLER: T = SPT Sampler; M =Mod. Cal. 
GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: --

c- ta c- 0 '5" u 
~ Q) 

0 ~ 
0 C: ~ 

,: 
N C: (/} ~ .8 .. " Description C: 

"' e C: :~ 2:- ·~ 
" Cl. :. Q) ·;;; Q) -

., a. C: 0 u5 0. Q) 0. -~ :::; u _J C: J§£ >- .; 
~ " ~ C:"' f-- '[ 0. 

~ "' " ii, 0 
E -"' ·;; .2 0 C: 

u a. 
~ ~ 

u Q) 'i5 Q) 
r'!l 0 a- ., ·.; C: -= (f) 0 ;,, a. ,s! :::; ii: 0 LL. ::, en 

1 
SAND; medium brown, damp, loose; fine, SP 2-1 

some organic material 2 
t--

i..!::h 7 3 101 
3 2-2 

t--

.·- ' 
4 T, 9 

5 
medium to light brown, moist, medium 2c3 
dense 6 

,,~ 

t--
M 16 3 103 -7 

t--

8 -
9 

I--

10 
dense 2-4 

11 . , 
t--

T 35 
i--

Boring terminated at 11 112 feet. 12 
I---

13 
I---

14 
I--

15 
I--

16 
I---

17 
1---

18 
t--

19 
t--

20 
1---

21 
t--

22 
1---

23 
t--

24 -
25 

1---

26 -
Proj ect No. 201148 D & M Consulting Engineers Page 1/1 

A URS CORPORATION COMPANY 



LOG OF TEST BORING No. B-3 

PROJECT: 12th Street Gateway I 2nd Ave. Realignment DATE: 7/13/99 LOGGED BY: JS 
DRILL RIG: Truck Mounted Solid Flight Auger HOLE DIA.: 4.5" 
SAMPLER: T = SPT Sampler; M = Mod. Cal. 
GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: -

C ro 0 C 0 

~ .e (I) 

0 
0 c 0 

t5 ~ N .e C 
$! C 

.. Cl) 

E >- ·~ Description en E c u a. 
iii 

., 
~ Cl) -(I) a. C 0 ::::; en :§ :S a. OJ a. -~ ::::; u C 

>-
J;; a. ! 

.; u ~ " ~ C en f--
"' "' "' 0 0 C a. E 0 Cl. ·5 

~ 
.2 u (I) ·5 (I) "' 0 .!2" "' c:- ·.; 

~ b, Cf) 0 (f) ro a. ~ a: 0 u_ 

1 
SAND; medium to light brown, damp, dense; SP 

poorly graded 2 
·.··=,::h -(No recovery from this sample.) • M 40 
~ 

medium dense 3 3-1 - •,i' 'r 

4 M 21 

5 

' 3-2 
6 ,__. 

'r 17 -7 -
8 -
9 -
10 

moist 3;-3 
11 - t 20 -Boring terminated at 11 112 feet. 12 

>---

13 -
1-4 

>---

15 
>---

16 
>---

17 
f--

18 
f--

19 -

20 -
21 -
22 -
23 -
24 

I--

25 -
26 -

Project No. 201148 D & M Consulting Engineers Page 1/1 

A URS CORPORATION COMPANY 



LOG OF TEST BORING No. B-4 

PROJECT: 12th Street Gateway I 2nd Ave. Realignment DATE: 7/13199 LOGGED BY: JS 
DRILL RIG: Truck Mounted Solid Flight A uger HOLE DIA.: 4.5" 
SAMPLER: T = SPT Sampler; M =Mod.Cal. 

GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: --

C 0 C u ., 
e Q) 

0 ~ 
0 i: 

u .c N e ,:: u,C 
Description .E C 

.. Q) 

.?:- ·1o "' Cl) .E i: E 'O 0. 
Q) ai 

Q) 
C 0 ·;;; ~ Q)~ 

0. Q) 0. 
0. ·;;; ::; u ::; ,:: C: .c 

>- .c 0. "' .; "' u Q) ~ ~ 0) I- a. E 3: "'- " ~ Q) -~ 0 
~ 

0 ,:: 
0 0. :, 

l g ~ ·o ~ "' 0 R .sr <lJ c:- '° Cf) Cf) ffi ~ .J a: 0 l1. :::, Cf) 

1 
SAND; medium to light brown, damp. SP 4-1 ·~ ... -. 

medium dense; poorly graded 2 > - .'M ,. 13 3 106 -3 4-2 
- ,,t.-

, . 

4 T 14 

5 
moist •_4-3· 

i··",.• 

6 .,,·. 
'c• M' 28 3 98 -7 -

8 -
9 -

10 
4-4 

11 
e • - B 26 

Boring terminated at 11 112 feet. 12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -

Project No. 201148 D & M Consulting Engineers Page 1/1 

A URS CORPORATION COMPANY 



LOG OF TEST BORING No. B-5 

PROJECT: 12th Street Gateway / 2nd Ave. Realignment DATE: 7/13/99 LOGGED BY: JS 
DRILL RIG: Truck Mounted Solid Flight Auger HOLE DIA.: 4.5" 
SAMPLER: T = SPT Sampler; M = Mod. Cal. 

GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: --

C oj 
0 13 0 

i .e, "' 0 0 C: .e, .c. 
N C (/) ';;;' .E C 
.. Q) 

'§ ~ ·~ Description O> C: -0 a. 
Q) Q) 

Q) 
C E 0 ·.; iii "' -a. ., a. 0.. -~ :::; (.) ....J C: :§£ >, 

.<::. Q. ., ;; :g .!,! Q) ., C O> I- .>< "' Q) 0 .2 0 C a_ E 3: 0 0.. ::, 

~ 
"iii u ., 

~ ~ "' 
0 R 0- "' ~ ·.; C!, 

(/) m ~ :::; ;i' 0 u. ::> (/) 

1 
SAND; dark brown, damp, medium dense; SP 5-1. 

•· 
fine, some organics ~ 

M .__ 18 3 104 

~ 5-2 

4 T 11 

5 

5-3 
light brown 6 -

M 30 3 105 -
7 -
8 -

9 -
10 

darker layer (thin) ,5-4 

11 
'-

- ·,-! 

T 32 

Boring terminated at 11 1/2 feet. ....E_ 
'--'-

~ 

14 
'-

~ 

~ 

~ 

18 -
19 -
20 -
21 -

_E_ 

23 ,____ 

24 -
25 ,____ 

~ 

Project No. 201148 D & M Consulting Engineers Page 1 /1 
A URS CORPORATION COMPANY 



LOG OF TEST BORING No. B-6 

PROJECT: 12th Street Gateway/ 2nd Ave. Realignment DATE: 7/13/99 LOGGED BY: JS 
DRILL RIG: Truck Mounted Solid Flight Auger HOLE DIA.: 4.5" 

SAMPLER: T = SPT Sampler; M = Mod.Cal. 
GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: .. 

C ;;; 
0 '5' u 

~ .$ Q) 

0 0 c .$ .<: N C (J) ~ ,2 C 
.. ., 

~ -~ Description O> I~ c E .,, C. 
Q) .,_ 

" " 0.. C 0 ::; ·;;; iii § :S C. ., C. ·~ ..J (..) C >-
.i::: C. "' 1ii ,, 

~ ~ 
Q) 1! C O> I- -"' "' 0 0 C li E ~ u a. ·:5 .2 

u " ~~ 
., 

"' 0 
j( CT ~ "' 1=' :~ ,:: .,. 

0 Cf) ;;; "'- ::; a: 0 ::, U} 

1 
SAND; medium to light brown, damp, SP 6-1 

~ 

medium dense; fine, poorly graded 2 ,__ 
"M··, 19 ....._ 

3 6~2 ,__ 
' -,"'. 

' loose, coarser grains 4 ·T · 9 

5 
medium dense · 6-3· . 

6 
L---

~ 14 
7 ,__ 

8 ,__ 

9 
moist 

,__ 

10 

.6-4 
11 •'\, ,__ 

· r 20 
~ 

Boring terminated at 11 112 feet. 12 
1----

13 
1----

14 ,___ 

15 ,___ 

~ 

17 -
18 -
19 -

~ 

21 
'--

22 
'--

2-

24 
'--

25 
'--

26 ,___ 

Project No. 201 148 D & M Consulting Engineers Page 1/1 

A URS CORPORATION COMPANY 



LOG OF TEST BORING No. B-7 

PROJECT: 12th Street Gateway/ 2nd Ave. Realignment DATE: 8/25/99 LOGGED BY: JS 
DRILL RIG: Truck Mounted Solid Flight Auger HOLE DIA.: 4.5" 
SAMPLER: T = SPT Sampler; M =Mod.Cal. 
GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: -

C ffi 0 C 0 

~ ~ " 0 0 C: 
0 

b5 ~ "' ~ C: .g C 
.. ~ .?:- 't~ Description O> E C ·e -0 a. 

" 
.,_ ., ., a. .Si 0 ::::; ·.; ci, ~-= o_ ., a. "' ::, u C ,._ 

.c 0. "' ]1 "' :2 -~ 
., 

~ C O> I-
0. ~ 

l1l ., ;;; 0 .2 0 C: E 0 a. ::, 

~ 0 " ·5 
~ "' 0 a "' c:- ·15 C .!= 

(J) (J) en a. ~ ::::; a: 0 IL :::J Cf) 

1 

SAND; med. to dark brown, damp, medium SP '7-1. 
dense; poorly graded, some gravel 2 - M · 13 

3 -7-2 -
. ' 

4 T 15 

5 
7-3 

6 ,___ ; 
.M - 25 

7 ,__ 

8 -!ight brown 

9 -
10 

·7-4· 
11 -i 

1--- ' 
dark-medium brown T 26 

12 -,__ 

13 -
14 

1---

15 
7.5 

16 
1---

T 40 -
Boring terminated at 16 1 /2 feet. 17 -

18 

19 ,___ 

20 ,___ 

21 ,___ 

22 ,___ 

23 
~ 

24 ,___ 

25 ,___ 

26 -

Project No. 201148 D & M Consulting Engineers Page 1/1 

A URS CORPORATION COMPANY 



LOG OF TEST BORING No. B-8 
PROJECT: 12th Street Gateway/ 2nd Ave. Realignment DATE: 8/25/99 LOGGED BY: JS 
DRILL RIG: Truck Mounted Solid Flight Auger HOLE DIA.: 4,5" 
SAMPLER: T = SPT Sampler; M =Mod.Cal. 

GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: -

c- .; g C' u 

~ 0 .:, " ] c .c N .:, C: (/) C' 
C: 

.. "' 2:- "§ "' Description a, E c E "O a. a; "' ·.;; .,_ ., 
0.. C: 0 ::::; in ~ -s Q. ., a. -~ ::::; u C: >, 

.t: ci "' ;:; 
~ " ~ C: Ol t- a. E 3: "" "' '" " 0 .2 0 C: 

u 0.. ::, 

~ 
u ., ;~ ~ ,~ 0 R Sl' "' x 'iii C:"' m ~ ..J a: LL => (/) 

1 

SAND; dark brown, damp, medium dense; SP 8- 1 
poorly graded .--2.. 

~ 18 

...2... 8C2 

4 lif. 15 

5 
8-3 

6 -

'-
...!:!:_ 23 

7 -----
.._!__ 

9 -----
10 

moist 8-4 

~ 
._I_ 28 

12 .__ 

~ 

14 ,__ 

15 
very dense ,8,5 

16 ,, ,__ 
T 58 

'--
Boring terminated at 16 112 feet. 17 -

18 

19 ,__ 

c--3_()_ 

~ 

22 ,__ 

._E_ 

24 ,__ 

~ 

~ 

Project No. 201148 D & M Consulting Engineers Page 1/1 

A URS CORPORATION COMPANY 



LOG OF TEST BORING No. B-9 

PROJECT: 12th Street Gateway I 2nd Ave. Realignment DATE: 8/25/99 LOGGED BY: JS 

DRILL RIG: Truck Mounted Solid Flight Auger HOLE DIA.: 4 .5" 

SAMPLER: T = SPT Sampler; M =Mod.Cal. 

GROUND WATER DEPTH: Not Encountered HOLE ELEVATION: --
C <ii 

0 'n V 
C ~ " 0 ~ 

0 c ~ 
.c: 

N c:: <f)C 

Description ,2 c:: .. " J!:- ·~ .. 
"' :§ c E "" a. 

" 
., ., 

c:: 0 ·;;; in 
.,_ 

a. ., a. a. 
-~ ..J C) :.:::; c:: ~£ >, 

.c: ci. "' .; 
"" ~ 

., e c:: CJ) f-
"" "' ., 0 0 C: g a. E 3: V a. ·5 

~ 
.2 V o, 

,3 "' 
0 0 CT "' g ·.; C:.:. 

(/) iii a. >11 :.:::; a: u.. ::::, (/) 

1 
SANO; dark brown, moist, medium dense SP 9-1 

poorly graded 2 .. - M 27 -dark brown 3 :9-2 - J _,,;;;:""-

..;. ~ 

4 ' T 6 

5 
9.3· 

6 
:(;;; 

1---
M 10 -7 -

8 -
9 

1---

10 
light brown S-4 

11 - T 17 -12 -
13 -
14 -
15 

9-5 

16 " - T - 30 -
Boring terminated at 16 112 feet. 17 -

18 -
19 -
20 -

21 -

22 -
23 -

24 -
25 -
26 -

Project No. 201148 D & M Consulting Engineers Page 1/1 

A URS CORPORATION COMPANY 



LOG OF TEST BORING No. B-10 

PROJECT; 12th Street Gateway / 2nd Ave. Realignment DATE; 8/25/99 LOGGED BY; JS 
DRILL RIG; Truck Mounted Solid Flight Auger HOLE DIA.: 4.5" 

SAMPLER: T = SPT Sampler; M =Mod.Cal. 

GROUND WATER DEPTH: Not Encountered HOLE ELEVATION; -

0 C ti" i;; 
C ~ " 0 ~ 

0 c u ,:: 
N ~ C en C 

Description -2 C 
.. "' Z;- -~ "' 0) i c E u a. 

" ~ "' C 0 ·;;; ci5 o,-
a. 

" a. 0.. ·;;; _J 0 :::; C ~£ >- ,:: 0. "' 
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1 
SAND; light brown, dry. loose; poorly graded SP 10·1 .................... 
MACADAM PAVEMENT; some gravel 2 - M 64 
············---···•···•···--··---------•-•···•·········· ....... ················••·•· -SAND; dark to medium brown, damp. medium SP 3 10-2 -

dense 
.. · - . 

4 :.,T 19 

5 

10-3 
6 

light brown 
- 'r 15 
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7 -

8 -
9 -
10 

10--4 

11 - T 18 

Boring terminated at 11 1/2 feet. 12 --
13 -
14 -
15 -
16 -

17 -
18 -

19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
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RESULTS OF PAVEMENT CORING 

12th Street (old) Side Streets 
(Between Bldgs.) 

~----~------
5th Ave. 12th Street (new) 

C-1 C-2 C-3 C-4 C-5 C-6 

B = Asphalt Concrete (AC) 

~ = AC (large aggregate, approx. 2" max)) 

I::: ::j = Aggregate base (AB; poor quality and variable) 

11!1 = Macadam Pavement (asphalt treated aggregate) 

2nd Avenue 
C-7 C-8 

NOVEMBER 1999 EXISTING PAVEMENT SECTIONS 
D&M CONSULTING ENGINEERS 

A URS CORPORATION COMPANY 

12th STREET GATEWAY / 2nd AVENUE REALIGNMENTS 

FORT ORD, CALIFORNIA 

C-9 

FIGURE 
2 

PROJECT 
201148 
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Terratech~Jnc. · 'I .ASJ?M D2844'1> " ' . ~::,::.' ,,·.·.· ·a:· • , .. '>' (498) 372, 37'~6 . ,;,;,. 

Project: 12th Street Gateway Date: 7/29/99 

Client: Bestor Engineers Project#: 201148 

Lab#: L5054 

Sample#: R- 1 (Bulk) Sample Date: 7/21/99 

Material Description: SAND; dark brown 
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EXUDATION PRESSURE (psi) 
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I I 

Specimen No. A B C 

Exudation Pressure, psi 167 300 380 

Expansion Pressure, psf 0 0 0 1, 

R-Value 65 67 71 
1, 

I'_ 

• . Moisture Content at Test, % 14.8 13.9 11.4 1: 

I., . ' Dry Density at Test, pcf 108. I 108.4 109.9 
.... ,.,·::. :i,:::'._::,::> 

R-Value@ 300 psi Exudation Pressure= 67 Expansion Pressure@300 psi Exudat'n, psf= 0 

Comments: 

Report By: Gary A. Bomberger, Laboratory Manager 
~= -• rev.1 2f..,_7V 
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T erratech, lnc. 
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ASTMD28_44 .. ·, (408) 37'7,c'p.716 

Project: 12th Street Gateway Date: 7/29/99 

Client: Bestor Engineers Project # : 201148 

Lab #: L5054 

Sample tf.: R-2 (Bulk) Sample Date: 7/2 1/99 

Material Description: SAND; tan 
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Specimen No. A B C 

Exudation Pressure, psi 280 380 440 

Expansion Pressure, psf 0 0 0 

R-Value 59 63 68 . 
Moisture Content at Test, % 16.3 14.2 12.5 ; 
Dry Density at Test, pcf 103.6 104.6 110.2 I" . 

•. 

R-Value@300 psi Exudation Pressure= 60 Expansion Pressure @300 psi Exudat'n, psf = 0 

Comments: 

Report By: Gary A. Bomberger, Laboratory Manager 
K UUUU..LI rev. 1 "J.Jv-+/YO 



. ' .. R-"V ALUE REPORT ' 
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Terratech, fnc. > ASTM·D2844 (108) 372-3716 . . 

Project: 12th Street Gateway Date: 7/29/99 

Client: Bestor Engineers Project # : 20 1148 

Lab#: L5054 

Sample # : R-3 (Bulk) Sample Date: 7/21/99 

Material Description: SAND; tan 
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! ' 

I 90 ~ 450 
' ~ I -R-VALUE 

i 

I 80 - EXP. PRESS. 400 
! Ci:' 
! 70 - . 350 ~ i .__. ! 
' -i ~ w 

60 300 ~ i w Cf) I 
::::, Cf) ! .....I 

250 li! <( 50 j 

> I 

I " Q.. I a::: z 
40 200 0 : 

i u5 i 

I r z 
I 

30 
! 

150 t 
I X 

I w 
I 

20 I 100 
I I ! i 
I r 

I ! ~ 50 
10 ~ I 

I I i 

I 
I 0 ' 0 I 

' ' 
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EXUDATION PRESSURE (psi) 

Specimen No. A B C 

Exudation Pressure, psi 220 300 600 

Expansion Pressure, psf 0 0 0 .. 
R-Value 37 45 57 

Moisture Content at Test, % 15.2 14.4 1.8 
!' 

Dry Density at Test, pcf 102.6 105.4 105.9 
k ;, 
H .. 

R-Value @ 300 psi Exudation Pressure = 40 Expansion Pressure@300 psi Exudat'n, psf = 0 

Comments: 

Report By : Gary A . Bomberger, Laboratory Manager 
KUOU04ll rev. l ~ V"t/YO 
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D&M Consulting Engin~_ei'.s,lnc:-,,,_ 

Project: 
Client: 

12th Street Gateway 
Bestor Engineers 

Sample Number Sulfates 
1-2 <50 ppm 
3-2 

Chlorides 
25-50 ppm 

Date: 
Project#: 
Lab#: 

pH 
7.7 
7.5 

08/17/99 
201148 
3676 

Resistivity 
6337 ohms-cm 
6137 ohms-cm 

Soil Description 
Fine SAND with Silt, yellow 
Fine SAND with Silt, yellow 
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1 Please see Figure 5 for full citation. 
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KEY TO BORING LOG 
Shelby tube sample 

Grab sample 

1 .4" I.D./2" O.D. Standard Penetration Test 
(ASTM D1586) sampler (SPT) 

2.5" I.D./3" O.D. Modified California sampler 
(MCS) with brass liners 

2" I.D./2.5" O.D. Split Spoon sampler (SSS) 

RELATIVE DENSITY 

SANDS AND GRAVELS 

VERY LOOSE 

LOOSE 

MEDIUM DENSE 

DENSE 

VERY DENSE 

N 

0-4 

4-10 

10-30 

30-50 

50+ 

NSR No sample recovery 

PP Pocket Penetrometer (tsf tons per square foot) 

Groundwater level observed in boring at end 
of drilling unless noted otherwise. Not to be 
interpreted as the equilibrium groundwater level. 

Groundwater seepage encountered during drilling 

Planned pipeline I.D. (projected to boring) 

CONSISTENCY 

SILTS AND CLAYS I SPT, N I 

VERY SOFT 

SOFT 

MEDIUM STIFF 

STIFF 

VERY STIFF 

HARD 

0-2 

2-4 

4-8 

8-15 

15-30 

30+ 

UNCONFINED 
COMPRESSIVE 
STRENGTH, tsf 

0-0.25 

0.25-0.50 

0.50-1.00 

1.00-2.00 

2.00-4.00 

>4.00 

Reference: Terzaghi, K and Peck, R., SOIL MECHANICS IN ENGINEERING PRACTICE, 2nd ed., 
John Wiley and Sons, New York, 1967. Page 341 Table 45.1 and pp. 34 7 Table 45.2. 

MOISTURE CONDITION CONSTITUENT DESCRIPTIONS 

DESCRIPTION 

DRY 

MOIST 

WET 

CRITERIA 

Absence of moisture, dusty, dry to the touch 

Damp but no visible water 

Visible free water, usually soil is below water table 

DESCRIPTION CRITERIA 

TRACE less than 5% 
FEW 5% to 10% 
LITTLE 15% to 25% 
SOME 30% to 45% 
MOSTLY 50% to 100% 

Reference: ASTM D2488, Table 3 - Criteria for Describing Moisture Condition Reference: ASTM 02488, Note 15 

NOTES: 

1. Lines separating strata in the logs represent approximate boundaries only and are dashed where strata change depth 
is less certain and queried where strata change depth is not known. Actual strata change may be gradual. No warranty 
is provided as to the continuity of strata between borings. Logs represent the subsurface section observed at the boring 
location on the date of drilling only. 

2. Penetration Resistance (blows/ft.) are the last 12" of an 18" drive or the middle 12" of a 24" drive using a 1 40-pound 
hammer falling 30 inches per blow unless noted otherwise. The Penetration Resistance values noted on the logs are 
actual blows per foot of penetration for the ,.e sampler type (i.e., MCS and SSS sampler Penetration Resistance 
has not been correlated to an equivalent SPT sampler "N" value). 

3. All borings were made with a truck mounted Mobile B-24 drill rig using 4-inch diameter continuous flight solid stem 
augers unless noted otherwise. 

4. Where noted on the boring logs, slough is defined as material from the bore hole walls which collapses into and partially 
fills the open bore hole on removal of the solid flight augers for sampling. The presence of slough within the borehole 
can contaminate the sampled soils or render drive sampling impossible (samplers fill entirely with slough). 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

CRITERIA FOR ASSIGNING GROUP SYMBOLS AND GROUP NAMESA 
GROUP 

SYMBOL GROUP NAME 8 

Clean Gravels Cu 2: 4 and 1 - Cc_::: 3E GW Well-graded grave IF 

COARS E-G RAIN ED GRAVELS < 5% fines c Cu < 4 and/or 1 > Cc > 3 E GP Poorly graded gravelF 
SOILS More than 50% of 

More than 50% 
coarse fraction retained Gravels with Fines Fines classify as ML or MH GM Silty graveJF,G,H 

retained on 
on No. 4 sieve > 12% finesC Fines classify as CL or CH GC Clayey gravelF,G.H 

No. 200 sieve 

Clean Sands Cu 2! 6 and 1 :5 Cc :5 3E SW Well-graded sand' 
SANDS < 5% finesD 
50% or more of coarse Cu < 6 and/or 1 > Cc > 3E SP Poorly graded sand1 

fraction passes No. 4 Sands with Fines Fines classify as ML or MH SM Silty sandG,H,I 
sieve > 12%finesD Clayey sand G.H,I Fines classify as CL or CH SC 

Pl > 7 plots on or above "A" line J CL Lean clay K,L,M 

FINE-GRAINED 
Inorganic 

ML SiftK,L.M SILTS AND CLAYS Pl < 4 plots below "A" line 
SOILS 
50% or more 

Liquid limit ,;;_ 50 Liquid limit-oven dried < 
0 7 

Organic Clay K,L,M.N 
Organic OL 

passes the Liquid limit-not dried · 
5 

Organic Silt K,L.M,o 
No. 200 sieve 

Pl plots on or above "A" line CH Fat clay K.L.M 
SILTS AND CLAYS Inorganic 

MH Elastic silt K,L,M Pl plots below "A" line 
Liquid limit> 50 

Liquid limit-oven dried Organic ClayK,L,M.P 
Organic 

Liquid limit-not dried 
< 0.75 OH 

Organic Silt K,L.M.O 

HIGHLY ORGANIC SOILS Primarily organic matter, dark color and organic odor PT Peat 

NOTES: 

A Based on the material passing the 3-in. (75mm) sieve. 

B If field sample contained cobbles or boulders, or both, add "with cobbles or boulders, or both" to group name. 

C Gravels with 5% to 12% fines require dual symbols: 
GW-GM well-graded gravel with silt 
GW-GC well-graded gravel with clay 
GP-GM poorly graded gravel with silt 
GP-GC poorly graded gravel with clay 

D Sands with 5% to 12% fines require dual symbols: 
SW-SM well-graded sand with silt 
SW-SC well-graded sand with clay 
SP-SM poorly graded sand with silt 
SP-SC poorly graded sand with clay 

E (D30)2 
Cu Cc= 

10 D10X D50 

F If soil contains 2 15% sand, add "with sand" to group name. 

G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

H If fines are organic, add "with organic fines" to group name. 

I If soil contains;;;,, 15% gravel, add "with gravel" to group name. 

J If Atterberg limits plot in hatched area, soil is a CL-ML (silty clay). 

K If soil contains 15% to 29% plus No. 200,add "with sand" or "with gravel", whichever is predominant. 

L If soil contains ~ 30% plus No.200, predominantly sand, add "sandy" to group name. 

M If soil contains ~ 30% plus No.200, predominantly gravel, add "gravelly" to group name. 

N Pl ~ 4 and plots on or above "A" line. 

0 Pl < 4 or plots below "A" line. 

p Pl plots on or above "A" line. 

Q Pl plots below "A" line. 

WINZLER & KELLY PLATE NO. 

DCM Engineering Marina Coast Water District 
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TUNNELMAN'S GROUND CLASSIFICATION FOR SOILS 

Classification 

FIRM 

RAVELING 

SQUEEZING 

RUNNING 

FLOWING 

SWELLING 

[ Slow 
Raveling 

Fast 
Raveling 

Cohesive, 
running 

Running 

Behavior 

Heading can be advanced without 
initial support and final lining can be 
constructed before ground starts to 
move. 

Chunks or flakes of material begin to 
drop out of the arch or walls 
sometime after the ground has been 
exposed due to loosening or to 
overstress and "brittle" fracture 
(ground separates or breaks along 
distinct surfaces, opposed to 
squeezing ground). In fast 
raveling ground, the process starts 
within a few minutes, otherwise the 
ground is slow raveling. 

Ground squeezes or extrudes 
plastically into tunnel, without visible 
fracturing or loss of continuity, and 
without perceptible increase in water 
content. Ductile, plastic yield and 
flow due to overstress. 

Granular materials without cohesion 
are unstable at a slope greater than 
their angle of repose (±30-35°). 
When exposed at steeper slopes, 
they run like granulated sugar or 
dune sand until the slope flattens to 
the angle of repose. 

A mixture of soil and water flows into 
the tunnel like a viscous fluid. The 
material can enter the tunnel from 
the invert as well as from the face, 
crown, and walls, and can flow for 
great distances, completely filling 
the tunnel in some cases. 

Ground absorbs water, increases in 
volume, and expands slowly into the 
tunnel. 

Typical Soil Types 

Loess above water table; hard clay, 
marl, cemented sand and gravel 
when not highly overstressed. 

Residual soils or sand with small 
amounts of binder may be fast 
raveling below the water table, slow 
raveling above. Stiff fissured clays 
may be slow or fast raveling 
depending upon degree of 
overstress. 

Ground with low frictional strength. 
Rate of squeeze depends on degree 
of overstress. Occurs at shallow to 
medium depth in clay of very soft to 
medium consistency. Stiff to hard 
clay under high cover may move in 
combination of raveling at excavation 
surface and squeezing at depth 
behind surface. 

Clean, dry granular materials. 
Apparent cohesion in moist sand, or 
weak cementation in any granular soil 
may allow the material to stand for 
brief period of raveling before it 
breaks down and runs. Such 
behavior is cohesive-running. 

Below the water table in silt, sand, or 
gravel without enough clay content to 
give significant cohesion and 
plasticity. May also occur in highly 
sensitive clay when such material is 
disturbed. 

Highly preconsolidated clay with 
plasticity index in excess of about 30, 
generally containing significant 
percentages of montmorillonite. 

REFERENCE: Heuer, R.E., 1974, Important ground parameters in soft ground tunneling, Subsurface 
exploration for underground excavation and heavy construction, New England College, 
Henniker, New Hampshire, American Society of Civil Engineers, New York, P 41-55. 
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LOG OF BORING 8-1 
LOCATION: South and west of existing Lift Station 

No. 5 (outside fence; approximately 
4' west of fence and 4' north of gate). 

DESCRIPTION G) 

POORLY GRADED SAND WITH CLAY (SP-SC) 
- brown 
- predominantly fine-grained sand 
- trace¼ to½ inch gravel near surface 
- trace organics (roots} 
- very little cohesion 

loose 
- dry 

POORLY GRADED SAND (SP) 
light olive brown to yellowish brown 

- predominantly fine-grained sand 
very little cohesion 

- loose to medium dense 
- dry to moist 

_,_ -- --

ORGANIC CLAY (OH) 
- pale brown and olive 

yellow mottled with light 
olive brown streaks 

--

- high plasticity 
- medium stiff 
- moist to wet 

POORLY GRADED SAND WITH CLAY (SP-SC) 
- olive brown 
- predominantly fine-grained sand 
- high plasticity clay 

dense 
-wet 

BOTTOM OF BORING AT 25.5 FEET 

I 
r-: 

LU cii 
er: z 
::J LU 
ti 0 

o ir 
~ 0 
% lbs./ft.J 

2 91 

2 101 

2 102 

f--
~ 
:J 
0 
s 
a 
:J 

GRAIN 
SIZE 

O I 92 8 

I CORROSION TEST 
See Plate C-6 

0 96 4 

DIRECT 
SHEAR 

60. 32° 

I LL RATIOI 
I 1.212:_ ~ o 3s 

134 36 199 153 ND. . 1.92 

13 • 121 0 
r'-+ 

88 12 

FINES 
6%Silt 

6%Clay 

I 

I 

Bi;MARKS: G) Boring drilled on October 20, 2005. See Plate A-1 in Appendix A for definitions of terms. 
@ Groundwater level shown on log was recorded during drilling. At the end of drilling, the borehole collapsed 

to a depth of 22 feet with no free groundwater on top of collapsed portion. 
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LOG OF BORING 8-2 
LOCATION: In front of #3102 Nicklas Lane 

(see Plate 2). 

DESCRIPTION 

POORLY GRADED SAND (SP) 
- very dark grayish brown 

predominantly fine-grained sand 
- very little cohesion 
- dry 

POORLY GRADED SAND (SP) 
dark yellowish brown to light olive brown 

- predominantly fine-grained sand 
very little cohesion 

- medium dense 
dry 

POORLY GRADED SAND (SP) 
- light olive brown 

predominantly fine-grained sand 
- very little cohesion 

medium dense 
dry 

BOTTOM OF BORING AT 19.5 FEET 

Q 
GRAIN 

SIZE 
0 

r:: ~ ID 
t:: :,. 

r:: ID 
UJ iii 2 ·;; ID cc z :J 0 ID 

0 ,. 

:J UJ ,. ~ ·~ 
I- 0 0 ~ 

ID 'le 0 in ·ui (j) 
>- s > " E: ffs~ i5 a s ::I "" cc v: c~ 

2 0 :J CL (;J fc_ ~: ·- V 
- l.L-

% lbs./ft' % % 0/ ;O 

3 103 

0 99 1 

[ 3 102 

1 97 2 

2 103 

3 

REMARKS: G) Boring drilled on October 20, 2005. See Plate A-1 in Appendix A for definitions of terms. 
No free groundwater encountered during drilling. 
Projected existing pipeline depth from Winzler & Kelly 50% Submittal Drawings (2006). 
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· low t:; 

0 -() S;: 
z ~z 6 

:C LU 0::;:: z 

LOG OF BORING B-2A 
LOCATION: In front of #3102 Nicklas Lane 

(see Plate 2). Boring is within backfill 
for existing sanitary sewer. I:;- l[ LU tij~ ::) 

~ 2 a.. Z(J) 01----------------------~ 
~ ti ~ 15:5! ffi 

feel I blows/ft 
DESCRIPTION G) 

1---+---+---+--'-' NICKLAS LANE - approximately 1 inch asphalt 

I FILL - POORLY GR:::~5~::h:s aggregate base 

5 2 4 ® 

10 

15 

20 

25 

- very dark grayish brown 
to dark brown 
predominantly fine grained sand 

L_ -- --

FILL - POORLY GRADED SAND 
- dark brown and light olive 

brown intermixed 
- predominantly fine grained sand 

little to no 
cohesion 

- dry 

- trace gravel 
very loose 

- dry to moist 

BOTTOM OF BORING AT 5.5 FEET 

C 

LU 
0: 
:) 
1-
(/) 
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2 
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(/) 
z 
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fi: 
0 

% pbs.{ft.3 

3 98 

I-
~ 
:J 
Cl 
5 a 
:J 

_L- -~i-
lCORROSION TEST I 

See Plate C-6 

I i 

REMARKS: G) Boring drilled on October 20, 2005. See Plate A-1 in Appendix A for definitions of terms. 
® No free groundwater encountered during drilling. 
@ Projected existing pipeline depth from Winzler & Kelly 50% Submittal Drawings (2006). 
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LOG OF BORING B-3 
LOCATION: Carmel Avenue at intersection with 

Pleasant Circle Plate 2). 

DESCRIPTION 

CARMEL AVENUE - approximately 3 inches asphalt 
over 10 inches aggregate base 

POORLY GRADED SAND (SP) 
very dark grayish brown 

- predominantly fine-grained sand 
trace gravel 

- very little 
cohesion 

- dry 

i 

~ 
w cii a: z 
::J w 
f- 0 (/) 

0 >-a: 
2 0 
% lbsJft.' 

I 

X w 
0 
~ t: 
~ 2 

:J 0 
0 i= 
5 5 a 
::J 0.. 

% 

GRAIN 
SIZE 

DIRECT 
SHEAR 

-- -- -- - -- - - -- -

5 
POORLY GRADED SAND (SP) 

- dark yellowish brown 
12 - predominantly fine-grained sand 4 106 0 96 4 

very little cohesion 
- loose 
- dry 

2 18 POORLY GRADED SAND (SP) 3 102 
- light olive brown to brownish yellow 

10 3 13 
- predominantly fine-grained sand 
- very little cohesion 0 99 1 
- loose, becoming medium dense with depth 
- dry 

4 32 4 101 

15 5 26 

6, 23 3 

20 BOTTOM OF BORING AT 19.5 FEET 

25 

REMARKS: (j) Boring drilled on October 20, 2005. See Plate A-1 in Appendix A for definitions of terms. 
® No free groundwater encountered during drilling. 
@ Projected existing pipeline depth from Winzler & Kelly 50% Submittal Drawings (2006). 
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PLATE NO. 
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ci QLIJ -o z ~z LIJ r:: :r: ...J 

I- CL LU tu S2 
0.. ~ a. Z(J) 
w <{ 

i'.": 
WLIJ 

D (/) a. a: 
leet blows/ft 

1 X 
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cc 
LU 
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~ 
0 z 
:J 
0 cc 
Cl 

LOG OF BORING B-3A 
LOCATION: Carmel Avenue at intersection with 

Pleasant Circle (see Plate 2). Boring is 
within backfill for existing sanitary sewer . 

DESCRIPTION (j) 

CARMEL AVENUE - approximately 3 inches asphalt 

~ 
LU 00 
cc z 
:J UJ 

~ D 

a 1i: 
~ D 
% lbs.ifL' 

I-
~ 
::J 
D 
5 a 
:::; 

DIRECT 
SHEAR 

over 10 inches aggregate base 
1
r1---t---+----l--1----,----+--1---+----,11 

FILL - POORLY GRADED SAND 
dark brown 

- predominantly fine grained sand 
very little cohesion 

- very loose 
- dry to moist 

BOTTOM OF BORING AT 4.5 FEET 

MOISTURE-DENSITY RELATIONSHIP 
Using Sample 1 from Boring B-3A 

Maximum Dry Density= 118 pcf 
Optimum Moisture = 10% 

See Plate C-5 

5 96 

(j) Boring drilled on October 20, 2005. See Plate A-1 in Appendix A for definitions of terms. 
(g) No free groundwater encountered during drilling. 
@ Projected existing pipeline depth from Winzler & Kelly 50% Submittal Drawings (2006}. 
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5 
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a: 
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LOG OF BORING 8-4 
LOCATION: Reservation Road, approximately 

450 feet west of Del Monte Boulevard 
(see Plate 2). 

DESCRIPTION G) 

1---1---+---+---h RESERVATION RD. - approximately 1 inch asphalt 
over 6 inches aggregate base 

POORLY GRADED SAND (SP) 
- dark grayish brown and brownish yellow marbled 

1 6 - very little cohesion 
- loose 

~ 
w 1ii a: z 
::J w 
I- Cl (I) 

B >-a: 
2 Cl 
% lbs./ft.' 

7 • 96 

GJ 
GRAIN DIRECT 

SIZE SHEAH 
Cl w 

I- ~ Ii 0> Cl) w-
~ ~ .~' Z(l)I 0) 

I Ul CJ - (I) I- C 
::J u w1 8 -~ 

LLW(:J C <{ 
z a: z 0 

Cl ~ ~ "' ~ 'iii "iii § 
5 5 

Q) ·u5 ~ 1/) 8 0 CL W U) E ·..::: > '¢, ~ .E Q)C\I 0:::; a: .c a ~ ~: (U "'1' C ~ ZOr a U) 0 

::J CL (:) A (/) si, i.i: V ::i (.) (I) 0 E it %,.._,,: %-, %-
kips/ft.' P s.f. 

J 
-fine-grained sand 

- moist 
5 2 -+--1-3-+-..._'-__________________ __,.,,----t-----+--+--+--'--+---l--+---ll--ll 

3 25 'S2 
10 4 17 

5 26 

15 6 30 

20 

25 

I • 

POORLY GRADED SAND (SP) 
- brownish yellow grading to 

yellowish brown with depth @-.------
- fine-grained sand 
- very little cohesion 
- medium dense 
- moist to wet 

BOTTOM OF BORING AT 16 FEET 

SLOUGH DEPTHS ON SAMPLING@ 

Sample No. Slough Depth* 

4-5 4' 

4-6 3.5' 

*- slough depth measured from 
intended sample depth 

17 107 

25 99 

I CORROSION TEST I 
See Plate C-5 

0 98 2 

REMARKS: G) Boring drilled on March 23, 2006. See Plate A-1 in Appendix A for definitions of terms. 
(g) Upon completion of drilling, borehole filled with slough to a depth of 7 feet below ground surface. 
@ Projected existing pipeline depth from Winzler & Kelly 50% Submittal Drawings (2006). 
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LOG OF BORING B-4A 
LOCATION: Reservation Road, approximately 

450 feet west of Del Monte Boulevard 
{see Plate 2). Boring is within backfill 
for existing sanitary sewer. 

DESCRIPTION CD 

RESERVATION RD. - approximately 1 inch asphalt / 
over 6 inches aggregate base 

FILL - POORLY GRADED SAND 
brown 

- fine-grained sand 
- very little cohesion 
- medium dense to loose 
- moist 

BOTTOM OF BORING AT 6 FEET 

MOISTURE-DENSITY RELATIONSHIP 
Using drilled cuttings from Boring B-4A 

Maximum Dry Density 116 pcf 
Optimum Moisture 11 % 

i'.= 
w iii 
a: z 
::> UJ 
tii 0 

6 6: 
2 □ 
% lbs,/ft.' 

4 101 

I-
~ 
::J 
0 
5 a 
::J 

x GRAIN 
tu SIZE 
D f----,---,-----l 
f'. 

0 96 4 

i 
REMARKS: CD Boring drilled on March 23, 2006. See Plate A-1 in Appendix A for definitions of terms. 

® No free groundwater encountered during drilling. 
@ Projected existing pipeline depth from Winzler & Kelly 50% Submittal Drawings (2006). 
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ti'.i 
GRAIN DIRECT 

0:: LOG OF BORING B-5 SIZE SHEAR 
w 0 

0~ z 
~ ~ 6 ,;;-

ci ow LOCATION: Zanetta Drive, approximately 340 I- > w- ID 

-o ~ ~ !1! Z (f)I o, 
z I- z $ feet north of Reindollar Avenue 

w 1ii <I) ~ - (/) i- C 

w c2 ~ a 0:: z ::i o " 
0 \l) lL W (:l C < :J 0 0 z w > "' ·;;; z o::z :c ...J tu \fl :J (see Plate 2). I- a 0 ;:: "' "" 

.iii g~ 
I- 0.. w (I) 5 (I) 

.iii 
"'8 o o..w CJ 

0.. 2 0.. Z(I) 0 6 ~ """ ID"' U2cr: .r: (D 0 w < ~ WW er: a .. c .. Z01- 0 C ·~ 
a Cf) 0.. 0:: {.'.l DESCRIPTION G) 2 ::J 0.. " 

,_ V :J (.) (I) (.) 
%- LL- -U.. 

feet blowstn. % lbs./h. 3 % % kips/h.> p,s.f. 

® ZANETTA DRIVE - approximately 2 inch asphalt 
over 6 inches aggregate base I 

POORLY GRADED SAND (SP} 
dark brown and light - very little cohesion 

-'- olive brown marbled - moist r - -- --

3 21 

10 4 11 

5 26 

15 6 30 

7, 24 

20 

\_ fine-grained sand __ __ __ __ __ 

POORLY GRADED SAND (SP} 
light olive brown 

- fine-grained sand 
very little cohesion 

- medium dense 
moist 

2 102 

@[ 4 104 

Borehole sloughing below 16' 
(see table below) 

1 r 

BOTTOM OF BORING AT 19.5 FEET 

SLOUGH DEPTHS ON SAMPLING 

Sample No. Slough Depth* 

5-7 2' 

2 

4 

0 99 1 

25 *· slough depth measured from 
intended sample depth 

REMARKS: (i) Boring drilled on March 23, 2006. See Plate A-1 in Appendix A for definitions ot terms. 
@ No free groundwater encountered during drilling. 
@ Projected existing pipeline depth from Winzler & Kelly 50% Submittal Drawings (2006). 
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er 
z UJ 

d ow ~ 
z ~ ~ ~ 

I :::l a:;:: ~ 
0.. UJ ti:iS:2 ::) 

LOG OF BORING B-SA 
LOCATION: Zanetta Drive, approximately 340 

feet north of Reindollar Avenue (see 
Plate 2). Boring is within backfill for 
existing sanitary sewer. ii: ~ a.. Z(f) 0 

~ (/) ~ ~~ ffi1--------D-E_S_C_R_I_P_T_IO-N-~-1----------1 
teot blows/ft \.!.J 

,___,___,_ _ _,_@__,,__ ZAN ETTA DRIVE - approximately 2 inch asphalt 
over 6 inches aggregate base 

1 5 

FILL· POORLY GRADED SAND 
- brown to dark browd 

fine-grained sand 
- very little cohesion 

very loose 

5 2 2 
- moist 

BOTTOM OF BORING AT 6 FEET 

10 

15 

20 

25 

UJ 
a: 
:::) 

in 
6 
~ 

~ 
ui z 
UJ 
0 
>a: 
0 

% lbs./ft. 3 

4 98 

I-
~ 
::::; 
0 
s a 
:] 

7 90 1 

REMARKS: G) Boring drilled on March 23, 2006. See Plate A-1 in Appendix A for definitions of terms. 
® No free groundwater encountered during drilling. 
@ Projected existing pipeline depth from Winzler & Kelly 50% Submittal Drawings (2006). 
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160 ~-----------------------------/-~,, -~-~~~-~ 

150 - /! 
I/ J /. 

140 -

130 ~ 

120 ~ 

11 o I 

100 1 a:: 
>< 90 e

UJ 
0 
Z 80 -

~ 70 ~ 
0 
~ 
(f) S 60 -

0... 

50 -

40 -

For classification of fine-grained 
soils and fine-grained traction of 
coarse-grained soils. 

Equation of "A"-line: 
Horizontal at Pl=4 to LL=25.5, 
then Pl=0.73(LL-20) 

Equation of "U"-line: 
Vertical at LL=16 to Pl=7, 
then Pl=0.9(LL-8) 

/ 

I / I 

/ I/~ I 

I 

I i 

I I 

I 

I I 
80 90 1 00 110 120 130 140 150 160 170 180 1 90 200 

TEST 
SYMBOL 

BORING 
SAMPLE NO. 

B-1-68 

DEPTH 
(ft) 

18½-19 

LIQUID LIMIT - LL 

LIQUID 
LIMIT- LL 

199 

PLASTICITY 
INDEX- Pl 

153 

RATIOG) 

0.35 

GROUP 
SYMBOL® 

OH 

G) If ratio of Liquid Limit (oven dried) to Liquid Limit (not dried) is less than 0.75, specimen classifies as organic 
(?) Classification of fines < 0.425mm 
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GRAVEL SAND FINES 
BOULDERS COBBLES 

COARSE• FINE COARSE MEDIUM FINE SILT CLAY 

U.S. SIEVE SIZE IN INCHES I U.S. STANDARD SIEVE No. HYDROMETER 

12 3 3/4 3;(8 4 10 r-720 40 60 140 200 
0 't' 

\1' 
100 

10 90 

\\ 
20 80 

• 

...., 30 70 

\ 
...., 

.c .c 
{J) O} 

~ i 40 60 >, '" >, 
.0 .0 
-0 ' O} 
(1) C 
C 50 50 ·-

(/) 'cij ~ (/) ...., Cl; (1) CL a: \ +-' ...... 60 40 C 
C Q) 
(1) u 0 [ ,._ .... (I) 
(1) 

\ CL CL 
70 30 I\, 
80 20 

~~ 
90 

~ ~ 
10 : "{ ¾:p ~ 

½p ~ '-6 
'100 I , I' I' ' I , 0 

1000 100 10 1 .1 .01 .001 

Grain Size, mm 

TEST 
• 

BORING DEPTH 
I 

GROUP DESCRIPTION 
SYMBOL SAMPLE NO. (feet) SYMBOL (based on grain size) 

0 B-1-1 A 6-6½ SP-SC poorly graded sand with clay 

□ B-1-5 14½-16 SP poorly graded sand 

1::,, B-1-BA 24-24½ SP-SC poorly graded sand with clay 

The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside 
diameter of the sample barrels used Plate A-1). Therefore, there may be larger particles coarse gravel, cobbles or 
boulders) in the soils sampled than '"'::~~w~ on the boring logs and grain size distribution curves provided in this report. 
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; GRAVEL SAND FINES 
BOULDERS COBBLES I COARSE I FINE COARSE MEDIUM FINE SILT CLAY 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. I HYDROMETER 
I 

12 3 3/4 3,_L,8 4 jO "'-20 40 60 140 200 
0 f-' 

~ I 
100 

10 90 

20 80 

30 70 ...., 
..c: 
Ol 

·a3 

40 60 5 
>, >, 
.0 .0 
1J I OJ 
(I) C 
C 50 50 'iii 'ffi (/) ...., cu (I) 

0.. a: ...., ......, 
60 40 C C (l) 

(I) u u ,._ ,._ 
(I) 

(I) 0.. 0.. 
70 30 

80 20 

90 
~~ 

10 

1 ~~ I 100 l:i l 0 I I 1· I I 

1000 100 10 1 .1 .01 .001 

Grain Size, mm 

TEST BORII\IG DEPTH GROUP DESCRIPTION 
SYMBOL SAMPLE NO.! (feet) SYMBOL (based on grain size) 

0 B-2-2 ! 4½-6 SP poorly graded sand 

□ B-2-4 9½-11 SP poorly graded sand 

I:::. B-3-1A 6-6½ 
: 

SP poorly graded sand 

◊ B-3-3 9½-11 ! SP poorly graded sand 

NOTE: 
The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside 
diameter of the sample barrels used (see Plate A-1). Therefore, there may be larger particles (e.g., coarse gravel, cobbles or 
boulders) in the soils sampled than reflected on the boring logs and grain size distribution curves provided in this report. 
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GRAVEL SAND Fl I\J ES 
BOULDERS COBBLES 

MEDIUM I SILT CLAY COARSE FINE COARSE FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

12 3 3Z4 3...,8 4 JO 20 40 60 140 200 
0 ~ 100 

~ 
~\ 

10 90 

~ 
20 80 

+-' 30 70 +-' .c .c 
OJ OJ ·- ·-Q) Q) 

5 40 60 5 
>, >, 

.Q .Q 

u OJ 
Q) C 
C 50 50 ·-en ·cu en 

+-' C1l Q) 
0.. 0: 
+-' 

+-' 60 40 C 
C Q) 
Q) ' 0 
0 ,._ ,._ 

Q) 
Q) 0.. 0... 

70 30 

80 20 

90 
~ 

10 

'~ ~l 
100 I I I I 0 

1000 100 10 1 .1 .01 .001 

Grain Size, mm 

TEST BORING DEPTH GROUP DESCRIPTION 
SYMBOL SAMPLE NO. (feet) SYMBOL (based on grain size) 

0 B-4-3 9-9½ SP poorly graded sand 

□ B-4A-2 4½-6 SP poorly graded sand 

[::,. B-5-3 9-9½ SP poorly graded sand 

◊ B-5A-2 4½-6 SP poorly graded sand 

NOTE: 
The largest particle (grain) size that could have been sampled from our borings by our sample barrels is a function of the inside 
diameter of the sample barrels used (see Plate A-1 ). Therefore, there may be larger particles (e.g., coarse gravel, cobbles or 
boulders) in the soils sampled than reflected on the boring logs and grain size distribution curves provided in this report. 

WINZLER & KELLY PLATE NO. 

DCM Engineering Marina Coast Water District 
2005 Marina Sewer Improvement Projects C-2 Marina, California 

FILE NO. J-4962-1 I APRIL 2006 GRAIN SIZE ANALYSIS (3 of 3) 



UNCONFINED COMPRESSION TEST 

8000 ! 
' 

7000 

6000 

5000 

i 

!D 4000 

1 
3000 · 

2000 

/\ 1000 

I ~ 
I 0 

0.0 5.0 10.0 15.0 20.0 

Axial Strain, % 

1-e- B-1-61 

BORING SAMPLE NO. B-1-6 

MAXIMUM UNCONFINED STRESS, psf 1920 

% STRAIN @ PEAK STRESS 3.3 

DEPTH, ft. 19-19½ 

WATER CONTENT, % 134 

DRY DENSITY, pcf 36 

SATURATION, % 97 

Maximum Unconfined Stress cut-off 15% strain 
Average Strain Rate 0.07 in/min. 
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TEST 

7500 

6000 

ui 4500 
Q. 

(/) 
(/) 
Q) 
L.. ....., 

Cl) 
L.. 

C\:l 
Q) 
..c 
Cl) 

! GRAPH 
SYMBOL LINE 

II 

1500 

I 
BORING DEPTH 
SAMPLE (ft) 
NO. 

B-1 8½-9 
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I 

I/ 
/ 

3000 4500 6000 7500 

Normal Load, psf 

COHESION ! INTERNAL AVE. DRY DENSITY (pct}/ 
(p.s.f.) FRICTION MOISTURE CONTENT(%) 

ANGLE 
(degrees) BEFORE AFTER 

TEST TEST 

60 32 101/2 104/18 

WINZLER & KELLY PLATE NO. 

Marina Coast Water District 
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I 
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130 
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\ [\ \ 

100 
5 10 15 20 25 

Moisture Content, % 

TEST SAMPLE DESCRIPTION MAXIMUM DRY OPTIMUM MOISTURE 
SYMBOL NO. DENSITY (pcf) CONTENT(%) 

• 
• 

B-3A-1 poorly sand 117.8 10.2 

1111 
I B-4A poorly sand 116.0 11.3 

TEST METHOD AS.TM. D1557-91 Procedure 

WINZLER & KELLY PLATE NO. 
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CORROSION TESTS and RESULTS 

• 
BORING RESISTIVITY (ohm-cm) 

REDOX pH SULFIDES SULFATES CHLORIDES SAMPLE 
NO. as-received saturated 

• 

(mv) (ppm) (ppm) 

B-1-2B >54,814 15,801 +265 6.19 I Nil 61.1 46.1 

B-2-1 >54,814 7,728 +336 5.66 Nil 58.7 35.3 

B-4-3 n/a 
I 

Not 

I 

Not Not 
20,000 +450 6.9 

• 

Detected Detected Detected 

Test Notes: 

1. Appendix A of ANSI/AWWA C105/A215, TABLE A, provides soil test methods 
and evaluation for conditions corrosive to gray or ductile-cast iron pipe and fittings. 

2. The above tests (excluding redox and sulfides) were performed 
in accordance with the following Caltrans Test Methods: 

a. California Test 643 (1993): METHOD FOR ESTIMATING THE 
SERVICE LIFE OF STEEL CULVERTS 

b. California Test 532 (1993): METHOD FOR ESTIMATING THE 
TIME TO CORROSION OF REINFORCED 
CONCRETE SUBSTRUCTURES 

c. California Test 422 (1978): METHOD OF TESTING SOILS AND 
WATERS FOR CHLORIDE CONTENT 

d. California Test 417 (1986): METHOD OF TESTING SOILS AND 
WATERS FOR SULFATE CONTENT 

3. ASTM D4568: METHOD OF TESTING SOILS FOR SULFIDE CONTENT. 

4. Testing for samples B-1-2B and B-2-1 provided by ConCeCo/Matcor Engineering, Inc. 

5. Testing for sample B-4-3 provided by Cereo Analytical Inc. 

DCM Engineering 
WINZLER & KELLY PLATE NO. 

Marina Coast Water District 
2005 Marina Sewer Improvement Projects C-6 
Marina, California 

---F-I-LE_N_o __ -J _-4
9
_
6
_
2

-_ 1-1--A-P_R_IL-
20

-
06
----11 CO RR OSI ON TEST RESULTS 



 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

Fugro 20041 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 
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APPENDIX A 
FIELD EXPLORATION 

The field exploration for this geotechnical study consisted of advancing 21 Cone 
Penetration Test (CPT) soundings on March 2, 2004 and drilling ten hollow-stem-auger borings 
on March 8 through 10, 2004.  The approximate locations of the CPT soundings and borings 
performed for this study are shown on Plate 2 – Exploration Location Plan.  The locations of the 
CPT soundings and borings were determined with a GPS beacon receiver. The resulting 
locations have an estimated horizontal accuracy of about 10 feet.   

Ground surface elevations at CPT and boring locations were estimated from the 
elevations shown on Plate 2.  Elevations are referenced to mean sea level (msl).  

BORINGS 

Hollow-stem-auger drilling services were performed by Fugro Geosciences of Oakland, 
California.  The borings were advanced using a truck-mounted CME 75 drilling rig equipped with 
8-inch-diameter hollow-stem-augers.  The drilling was performed under the observation of a 
Fugro staff engineer, who prepared field logs of the soil conditions and obtained soil samples for 
laboratory observation and testing.  The soils were classified in the field in general accordance 
with ASTM D2487.  Borings B-1 through B-8 were excavated to depths between about 30 and 
50 feet below the ground surface.  Borings B-9 and B-10 were excavated to depths of about 6½ 
feet and 10 feet below the ground surface (respectively), primarily to extract Shelby tube 
samples of silty sand materials encountered in adjacent CPT soundings CPT-7 and CPT-20.  
Upon completion, the borings were backfilled with cuttings and where appropriate, cold asphalt 
patch in the upper several inches.   

Sampling 

During drilling operations, drive samples were obtained from the borings using either a 
modified California or Standard Penetration Test (SPT) sampler.  The modified California 
sampler has a 3-inch outside diameter and a 2-3/8-inch inside diameter.  The samplers were 
driven 18 inches into the material at the bottom of the boring using a 140-pound automatic trip 
hammer with a 30-inch drop.  The number of blows required to drive the California or SPT 
sampler the last 12 inches was recorded on the boring logs.  Additionally, Shelby push-tube 
samples were extracted from Borings B-9 and B-10.  Recovered samples were placed in 
transport containers and returned to the laboratory for further classification and testing.  

Boring Logs 

Logs of the borings, showing depths and descriptions of soils encountered, geologic 
structure where applicable, vertical locations of samples, sampler blow counts, and results of 
density and moisture content tests, are presented on Plates A-1 through A-10 - Log of Boring.  
A legend of symbols typically used on the boring logs is presented on Plate A-11 - Key to Terms 
and Symbols Used on Logs.  The logs represent the interpretation of field logs and tests, 
interpolation between samples, and the results of laboratory observation and tests.  The 
stratification lines are approximate boundaries between soil types; the transitions can be 
gradual. 
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CONE PENETRATION TEST SOUNDINGS 

CPT soundings were performed by Fugro Geosciences, Inc., of Santa Fe Springs, 
California.  The cone penetrometer is mounted on a 20-ton truck and consists of a 38-millimeter-
diameter rod with a 10-square-centimeter, 60-degree-apex-angle cone at the base.  The cone is 
equipped with electronic load cells that measure both point resistance and frictional resistance 
between the soils and the cylinder side of the cone.  The primary purpose of performing CPTs 
was to provide a nearly continuous log of the earth materials and soil stratigraphy between 
boring locations and sample depths. 

Although many factors influence CPT profiles, including: physical cone properties, 
vertical effective stress, pore pressure, soil compressibility and fabric, and depositional 
characteristics, the classifications are generally consistent with the laboratory classification data 
and with the visual descriptions made during the soil borings (Plate A.33 presents one example 
of soil classification using CPT data). 

CPT soundings were advanced to depths between about 30 and 50 feet below the 
ground surface.  Upon completion, the CPT soundings were backfilled with bentonite pellets.  
Data results of CPT soundings consisting of plots of sleeve friction, tip resistance, and friction 
ratio versus depth are presented on Plates A-12 through A-32- Log of CPT.  A soil classification 
chart is presented on Plate A-33 - CPT Correlation Chart. 
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.

D
EP

TH
, f

t

M
AT

ER
IA

L
SY

M
BO

L

LI
Q

U
ID

LI
M

IT
, %

EL
EV

AT
IO

N
, f

t

U
N

D
R

AI
N

ED
 S

H
EA

R
ST

R
EN

G
TH

, S
u, 

ks
f

DEPTH TO WATER:  Not encountered

SA
M

PL
E 

N
O

.

LOG OF BORING NO. B-2

SURFACE EL:  159 ft +/-  (rel. MSL datum)

SA
M

PL
ER

BL
O

W
 C

O
U

N
T

Per Plate 2
N 2,134,316.01760   E 5,738,904.25227
NAD83, State Plane, CA Zone 4, Feet

W
AT

ER
C

O
N

TE
N

T,
 %

PL
AS

TI
C

IT
Y

IN
D

EX
, %

MATERIAL DESCRIPTION

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

BORING LOG VENTURA    L:\LANDGE~1\VENTURA\3350-0~1\TASK_02\GINT\VT04B.GPJ  4/2/04  07:15 p

Project No.  3350.001.02
March 2004

North Campus Housing
California State University

Monterey Bay

I 

I 

-
i...:.....:.... 

w 
- ~&---------------------



B
1
2
3
4
5
6

7
8

9

10
11

12

13
14

15

16

8

4

6

6

107

115

99

96

6

4

Fine to Medium SAND (SP):  medium dense to dense,
dark brown, damp

Fine SAND (SP):  dense, light brown, damp to moist,
trace silt

 - fine to medium grained, at 10.5'

 - very dense, at 15'

 - very dense, at 25'

 - very dense, at 31'

 - very dense, at 36'

115

120

105

102

(14)

(17)

(17)

(21)

27

(38)

42

(54)

53

(54)

156

154

152

150

148

146

144

142

140

138

136

134

132

130

128

126

124

122

120

118

PLATE  A-3a

U
N

IT
 W

ET
W

EI
G

H
T,

 p
cf

SA
M

PL
ER

S

DRILLING DATE:  March 10, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 51.0 ft

U
N

IT
 D

R
Y

W
EI

G
H

T,
 p

cf

LOCATION:

%
 P

AS
SI

N
G

#2
00

 S
IE

VE

DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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Fine SAND (SP):  dense, brown, moist, trace silt
 - grades to light brown, damp to moist, at 2'
 - locally fine to medium grained, from 3' to 3.5'

 - very dense, at 21'
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Fine SAND (SP):  very dense, brown, moist, trace silt
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DRILLING DATE:  March 10, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 51.0 ft
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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3" Asphalt Concrete
4" Base
Silty Fine SAND (SM):  loose to medium dense, dark

brown, moist, fine to medium grained

Fine SAND (SP):  dense, light brown, moist, trace to
some silt

 - colors to brown, at 19.5'
 - very dense, at 20'

 - very dense, at 26'

 - grades to light brown, at 30'

 - very dense, at 36'
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DRILLING DATE:  March 9, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 51.0 ft
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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Fine to Medium SAND (SP):  dense, light brown, moist
 - dense, fine to medium grained, at 41'

 - very dense, at 46'
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DRILLING DATE:  March 9, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 51.0 ft
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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LOG OF BORING NO. B-7

SURFACE EL:  138 ft +/-  (rel. MSL datum)
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3

2" Asphalt Concrete
4" Base
Fine to Medium SAND (SP):  dense, brown, moist
 - grades to light brown, at 1.5'

 - grades to fine grained, at 5.5'

very dense, at 36'
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DRILLING DATE:  March 10, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 51.0 ft
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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Fine to Medium SAND (SP):  dense, brown, moist

 - very dense, at 50'

(39)
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DRILLING DATE:  March 10, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 51.0 ft
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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2.5" Asphalt Concrete
4" Base
Fine SAND (SP):  dense, light brown, moist, trace silt

 - mottled with olive color, at 5'

 - very dense, at 20'

 - very dense, at 25'

 - very dense, at 30'
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DRILLING DATE:  March 9, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 31.0 ft
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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SURFACE EL:  147 ft +/-  (rel. MSL datum)
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2" Asphalt Concrete
5" Base
Silty Fine SAND (SM):  brown, damp
 - grades to dark brown, at 2'174

172

170

168

166

164

162

160

158

156

154

152

150

148

146

144

142

140

138

PLATE  A-9

U
N

IT
 W

ET
W

EI
G

H
T,

 p
cf

SA
M

PL
ER

S

DRILLING DATE:  March 10, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 6.5 ft
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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LOG OF BORING NO. B-9

SURFACE EL:  176 ft +/-  (rel. MSL datum)
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B 16

2" Asphalt Concrete
4" Base
Fine SAND (SP):  brown, damp to moist

Silty Fine SAND (SM):  dark brown, damp to moist
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DRILLING DATE:  March 9, 2004
BACKFILLED WITH:  Cuttings

COMPLETION DEPTH: 10.0 ft
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DRILLING METHOD:  8-inch-dia. Hollow Stem Auger
       HAMMER TYPE:  Automatic Trip

       DRILLED BY:  Fugro Geosciences
       LOGGED BY:  N Song

       CHECKED BY:  C A Wockner

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.
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DEPTH TO WATER:  Not encountered
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LOG OF BORING NO. B-10

SURFACE EL:  156 ft +/-  (rel. MSL datum)
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Per Plate 2
N 2,135,276.00074   E 5,739,289.31671
NAD83, State Plane, CA Zone 4, Feet
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CONGLOMERATE
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25

Silty, Clayey SAND (SC-SM)

(25)

Elastic SILT (MH)

IGNEOUS

Symbol for:

11

4

Poorly graded SAND (SP)
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E
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MATERIAL DESCRIPTION

Silty CLAY (CL-ML)

Silty SAND (SM)

Paving and/or Base Materials

SANDSTONE

Poorly graded GRAVEL (GP)

(25)

(25)

Lean CLAY (CL)

Sampler Driving Resistance

p = Pocket Penetrometer

Q = Unconfined Compression
u = Unconsolidated Undrained Triaxial

Initial or perched water level

Seepages encountered
Final ground water level

Bulk Bag Sample (from cuttings)

Number of blows with  140 lb. hammer, falling
30"  to drive sampler  1 ft. after seating sampler
6"; for example,

CLAYSTONE

LOCATION:

SILT (ML)

2

5

MUDSTONE

SY
M

BO
L

SILTSTONE

SHALE

Well graded SAND (SW)

Fat CLAY (CH)
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Hand Auger Sample

9

1

8

7

SA
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Clayey SAND (SC)

The drill hole location referencing local
landmarks or coordinates

Well graded GRAVEL (GW)
BL

O
W

 C
O

U
N

T 
/

t = Torvane

Blows/ft Description
25

Blow counts for California Liner Sampler
shown in ( )

Geologic Formation noted in bold font at
the top of interpreted interval

Classification of Soils per ASTM D2487
or D2488

Strength Legend

Length of sample symbol approximates
recovery length

Water Level Symbols

SURFACE EL:  Using local, MSL, MLLW or other datum

KEY TO TERMS & SYMBOLS USED ON LOGS

12

m = Miniature Vane

Samplers and sampler dimensions

Soil Texture Symbol

General Notes

Sloped line in symbol column indicates
transitional boundary

    (unless otherwise noted in report text) are as follows:

3 CA Liner Sampler, disturbed

11

1 SPT Sampler, driven

6

8

2

4

CA Liner Sampler, driven

Vibracore Sample

Pitcher Sample
Lexan Sample

CME Core Sample

12

10

7

9

5

Thin-walled Tube, pushed

Sonic Soil Core Sample
No Sample Recovered

CA Liner Sampler, Bagged

13

BORING LOG KEY VENTURA    L:\LANDGE~1\VENTURA\3350-0~1\TASK_02\GINT\VT04B.GPJ  4/2/04  08:06 p
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30"

20"/
24"

EL
EV
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t

50 blows drove sampler 3" during
initial 6" seating interval

Ref/3"

50 blows drove sampler 6" after
initial 6" of seating

After driving sampler the initial 6"
of seating, 36 blows drove sampler
through the second 6" interval, and
50 blows drove the sampler 5" into
the third interval

50/6"

86/11"

25 blows drove sampler 12" after
initial 6" of seating

Rock Quality Designation (RQD) is the
sum of recovered core pieces greater
than 4 inches divided by the length of
the cored interval.

1-3/8" ID, 2" OD

2-3/8" ID, 3" OD

2-3/8" ID, 3" OD

2-7/8" ID, 3" OD
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LOCATION:  E5738192.63 N2135235.21 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  125ft +/- (MSL)
COMPLETION DEPTH:  30.25ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-12
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:32, tmcadam
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FRICTION RATIO (%)
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March 2004
Project No. 3350.001.02

LOG OF CPT-1
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5738176.92 N2134865.39 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  140ft +/- (MSL)
COMPLETION DEPTH:  30.31ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-13
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LOG OF CPT-2
North Campus Housing

California State University
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LOCATION:  E5738064.64 N2134370.91 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  150ft +/- (MSL)
COMPLETION DEPTH:  50.26ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-14
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:49, tmcadam
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March 2004
Project No. 3350.001.02

LOG OF CPT-3
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5737944.36 N2133939.34 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  165ft +/- (MSL)
COMPLETION DEPTH:  50.07ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-15
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:49, tmcadam
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Project No. 3350.001.02

LOG OF CPT-4
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5738418.78 N2134439.47 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  153ft +/- (MSL)
COMPLETION DEPTH:  30.31ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-16
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March 2004
Project No. 3350.001.02

LOG OF CPT-5
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5739565.89 N2134363.46 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  170ft +/- (MSL)
COMPLETION DEPTH:  50.26ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-17
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:50, tmcadam
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March 2004
Project No. 3350.001.02

LOG OF CPT-6
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5739804.06 N2134380.36 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  176ft +/- (MSL)
COMPLETION DEPTH:  30.25ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-18
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 18:23, tmcadam
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LOG OF CPT-7
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5740717.76 N2134451.26 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  162ft +/- (MSL)
COMPLETION DEPTH:  50.26ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-19
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:50, tmcadam
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March 2004
Project No. 3350.001.02

LOG OF CPT-8
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5739804.77 N2134672.14 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  172ft +/- (MSL)
COMPLETION DEPTH:  30.25ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-20
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LOCATION:  E5740266.87 N2134585.82 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  166ft +/- (MSL)
COMPLETION DEPTH:  30.25ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-21
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LOCATION:  E5740249.76 N2135005.16 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  164ft +/- (MSL)
COMPLETION DEPTH:  50.26ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-22
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:51, tmcadam
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March 2004
Project No. 3350.001.02

LOG OF CPT-11
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5739614.44 N2135691.42 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  167ft +/- (MSL)
COMPLETION DEPTH:  50.26ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-23
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:52, tmcadam
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March 2004
Project No. 3350.001.02

LOG OF CPT-12
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5739839.43 N2135357.06 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  171ft +/- (MSL)
COMPLETION DEPTH:  50.26ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-24
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:52, tmcadam
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Project No. 3350.001.02

LOG OF CPT-13
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5739059.68 N2134948.85 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  156ft +/- (MSL)
COMPLETION DEPTH:  30.31ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-25
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:52, tmcadam
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LOG OF CPT-14
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5738886.63 N2134717.17 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  158ft +/- (MSL)
COMPLETION DEPTH:  50.33ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-26
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:53, tmcadam
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March 2004
Project No. 3350.001.02

LOG OF CPT-15
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5738598.86 N2134743.79 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  152ft +/- (MSL)
COMPLETION DEPTH:  30.18ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-27
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:53, tmcadam

EL
E

V
A

TI
O

N
, f

t.

D
EP

TH
, f

t.

TOTAL DEPTH: 30.18

2.5 5 7.5 10

SLEEVE FRICTION (TSF)

100 200 300 400

TIP RESISTANCE (TSF)

1 2 3 4 5 6 7 8 9

FRICTION RATIO (%)

0 1 2 3

PORE PRESSURE (TSF)

Pr
el

im
in

ar
y

Fi
el

d
Lo

g

March 2004
Project No. 3350.001.02

LOG OF CPT-16
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5738571.46 N2135145.22 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  138ft +/- (MSL)
COMPLETION DEPTH:  50.07ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-28
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:53, tmcadam
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March 2004
Project No. 3350.001.02

LOG OF CPT-17
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5738676.01 N2135542.8 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  133ft +/- (MSL)
COMPLETION DEPTH:  30.31ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-29
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:54, tmcadam
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Project No. 3350.001.02

LOG OF CPT-18
North Campus Housing

California State University
Monterey Bay
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LOCATION:  E5739303.06 N2135579.11 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  157ft +/- (MSL)
COMPLETION DEPTH:  30.25ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-30
L:\LandGeoTech\Ventura\3350-001-CSUMB\gis\mxd\cptproc-logs_csumb.mxd, 02/04/04 09:54, tmcadam
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LOCATION:  E5739289.32 N2135276 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  156ft +/- (MSL)
COMPLETION DEPTH:  49.87ft
TESTDATE:  3/2/2004

EXPLORATION METHOD:  Cone Penetrometer
PERFORMED BY:  Fugro Geosciences

REVIEWED BY:  C A Wockner

PLATE A-31
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LOG OF CPT-20
North Campus Housing

California State University
Monterey Bay
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APPENDIX B 
LABORATORY TESTING 

Laboratory tests were performed on selected California liner and bulk soil samples to 
estimate engineering characteristics of the various earth materials encountered.  Testing was 
performed in accordance with ASTM Standards for Soil Testing, latest revision or as noted 
otherwise.  Laboratory test results are summarized on Plate B-1 - Summary of Laboratory Test 
Results. 

Laboratory Moisture and Density Determinations 

Moisture content and dry density determinations were performed on selected samples. 
The results are presented on the boring logs and Plate B-1. 

Expansion Index Test 

An expansion index test was performed on a sample of near-surface soil to estimate 
expansion characteristics.  The test was performed in general accordance with ASTM D4329.  
The result is presented on Plate B-1. 

Grain-Size Distribution 

Grain size distribution was determined in general accordance with standard test method 
ASTM D422.  In addition, we performed tests to determine the amount of material in soils finer 
than the No. 200 Sieve in accordance with ASTM test method D1140.  The grain-size curves 
are presented on Plate B-2 - Grain Size Curves, and the results of percent passing the No. 200 
sieve (or fines content) are presented on the boring logs and Plate B-1.  

Compaction Tests 

Compaction tests were performed on selected bulk samples of native materials to 
assess compaction characteristics.  The tests were performed in general accordance with 
ASTM D1557.  Compaction curves are presented on Plates B-3a through B-3c - Compaction 
Test Results.  Maximum dry densities and optimum moisture contents are tabulated on Plate B-
1. 

Direct Shear Tests 

Direct shear strength tests were performed on soil specimens compacted to about 90 
percent of the maximum dry density at about optimum moisture content.   The samples were 
pre-loaded with a confining pressure and then flooded with water for at least twenty-four hours.  
The samples were sheared horizontally at a controlled strain rate, allowing partial drainage.  
The shear stress on the samples was recorded at regular strain intervals.  The results of the 
direct shear tests are tabulated on Plate B-1, and presented on Plates B-4a through B-4c - 
Direct Shear Test Results. 
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Hydroconsolidation Tests 

Limited one-dimensional consolidation tests were performed on selected liner samples in 
general accordance with ASTM Test Method 2435 to estimate the hydroconsolidation (collapse) 
potential of the sandy native soils.  The samples were loaded to the approximate overburden 
pressure and then inundated with water.  The collapse potential was measured after the 
samples had achieved equilibrium after inundation.  The results of the hydroconsolidation tests 
are presented on Plates B-5a through B-5d - Hydroconsolidation Test Results.  

Soil Chemistry Tests/Corrosion Tests 

Samples of soil in the upper 5 feet at three locations were tested for resistivity, pH, 
sulfate, and chloride content to assess corrosion potential by Health Science Associates, Inc., of 
Los Alamitos, California.  The results of the tests are presented on Plate B-6 - Laboratory 
Report (Health Science Associates' report), and are summarized on Plate B-1. 

R-Value Test 

R-value tests were performed samples of near-surface soil at three locations on the site.  
The tests were performed in accordance with standard test method ASTM D2844 and results of 
the tests are summarized on Plate B-1. 
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• 1ence 
ssociate1 LABORATORY REPORT 

Report Number: 142139.fin 
Purchase Order: 9700.032/ 
Job No. 

Sample Description: 4- Bulk Soils 

California Test Methods: 532,643 

Auto Submitter Resistivity 
No. Sample Number ohms/cm 

-------------------- ------------
320599 DH-4 410 
320600 DH-6 3800 
320601 DH-7 6400 

pH 

CAROL WOCKNER 
FUGRO WEST INC. 

4820 MCGRATH ST. 
VENTURA, CA. 93003 

Chloride 
Units ppm 

---------- ------------
8.53 <25 
7.53 <25 
6.89 <25 

Water Soluble 
Sulfate in Soil 

wt% 
-----------------

0.317 
0.0037 

<0.0025 

Date Received: 16-MAR-04 
Date Completed: 24-MAR-04 
Date Sent: 24-MAR-04 
Page# 1 of 1 

Milliliters Water Added 50 100 150 200 250 300 350 400 
----------------------- Resistivity Ohm-cm----------------------------------

Sample No. 

320599 
320600 
320601 

880 
5100 
8200 

760 
4200 
7900 

Remarks: Sample(s) and sampling data as provided: 
by: G. Godinez 

California ELAP No.: 1406 
AIHA Accreditation No.: 172 
NVLAP Accreditation No.: 101384 
AIHA ELLAP Accreditation No.: 10985 
LACSD Lab No.: 10125 

430 
4000 
6800 

410 
3800 
6400 

410 
3800 
6400 

Analyst(s) : DL/WS Ref: 

Reviewed 

. L 
Technical Approval: -----.-/ I 

Laboratory Direc or, Jamie Steedman-Lyde 

10771 Noel St., Los Alamitos, CA 90720 714/220-3922 Fax 714/220-2081 e-mail hsa@healthscience.com 

This report pertains only to the samples investigated and does not necessarily apply to other apparently identical or similar materials. This report is submitted 
for the exclusive use of the client to whom it is addressed. Any reproduction of this report or use of this Laboratory's name for advertising or publicity 
purposes without written authorization is prohibited. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Geotechnical Consultants Inc. 19791 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 
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V78020 F-late A-1.31 

LOG OF DRILL HOLE 
DRILLED May l 6, 1978 WITH 

DIAMETER OF DRILL HOLE IN INCHES 

Flight Auger 
6 

LOGGED BY T. Huber 

SURFACE ELEVATION IN FEET 

GEOLOGICAL ~l;j :z:Gj 6 ::l 
CLASSIFICATION ~ ~ fu ~ ~ ~ 

DESCRIPTION ~ z oz > < w- (/) Ill 

OLDER SAND 
DL.11',JE DEPOSITS 
(Qod) 

40 5 

35 10 

15 

20 

25 

30 

35 

' ' . 

4 
(15)~ 

•, 23 

45 DATUM 

ENGINEERING 
CLASSIFICATION AND 

DESCRIPTION 

SAND (SP , brown, fine to 
medium grained, medium dense 
to dense. 

light yellow-brown 

fine to coarse grained 

Bottom of dri 11 hole at a depth 
of 11 feet. No ground water. 
Minimal caving. Ori 11 hole 
backfi 11 ed. 

D H-207 

TEST DATA 
D M - -0 

(RC) 

4- 1 0 7 - DS ( 3) 

. ---· -- --.• -• •-r- A ,,, 
C::l-ll="l="T I r\l=" 1 



l 
I 
I 
I 
I 
I 
I 

----------------, 
G 

V78020 PlateA-1.32 

LOG OF DRILL HOLE 
DRILLED May 16, 1978 WITH FlightAuger 

DIAMETER OF DRILL HOLE IN INCHES 6 D H-208 
LOGGED BY T. Huber 

SURFACE ELEVATION IN FEET 44 DATUM 

GEOLOGICAL 
z ENGINEERING DATA OI-- I- ...J Ill TEST -w ::c w 0 ILi 

CLASSIFICATION ~w I- w DJ .J CLASSIFICATION AND D > u. a.. u. ~ 
Q. 

~z 
w :Ii M - -0 

DESCRIPTION oz >- "' DESCRIPTION lRC) w- (/) Ill 

FILL (af) , ·- SIL TY SAND (SM-SP), with . . , 
gray, gray-green, medium . , 

OLDER SAND .. dense. 
DUNE DEPOSITS AO .. SAND (SP), brown, fine to me-
(Qod) 5 .. dium grained, medium dense. - . 5 I orange-brown 5-106 - DS 

. ' 

' 
'' 

35 
10 medium dense to dense - ' 51 28)12 

lh 

Bottom of dri 11 hole at a depth 

15 of 11 ½ feet. No ground water. - Minimal caving. Drill hole 
backfi 11 ed. 

20 -

25 -

30 -

35 
. ---... - --., -• •~r- A ~ 



V78020 Pl ate A-1 .33 

LOG OF DRILL HOLE 
DRILLED May 16, 1978 WITH Flight Auger 
DIAMETER OF DRILL HOLE IN INCHES 7 
LOGGED BY T. Huber 

SURFACE ELEVATION IN FEET SO DATUM 

GEOLOGICAL ~1- 1- ..J ,,, 
- 1J.J J: II.I Ill 

CLASSIFICATION ~~ Ii:~ ~ t. 
IJ.J :l!: :Ii 

DESCRIPTION ~ z oz >- < 
IJ.J - (/) "' 

OLDER SAND 
DUNE DEPOSITS 
(Qod) 

SHEET I OF 

45 5 

40 10 

35 15 

30 20 

25 

30 

35 

9 .. 

. ,-, 

.. 

. ' 

ENGINEERING 
CLASSIFICATION AND 

DESCRIPTION 

SIL TY SAND (SM-SP), brown to 
dark brown, fine to coarse grain
ed, medium dense. 

brown to orange-brown 

orange-brown to yellow-brown 

medium dense to dense 

Bottom of dri II hole at 21 2 feet. 
No ground water. Minimal cav
ing. Ori 11 hole backfi 11 ed. 

DH 209 

,iEST DATA 
0 M - -O 

lRCl 

10-11 2 

4-98 



V78020 
Plate A-1.74 

LOG 0 F TEST PIT 
EXCAVATED May26, 1978 WITH Backhoe 

PIT DIMENSIONS IN FEET W 2 L 18 D 8 
T P-2O1 

SUR FACE E LE VAT ION IN F E E T 46 DATUM 

GEOLOGICAL ~ t-- :I: t-- ..J Ill ENGINEERING TEST DATA 
- LiJ t-- LiJ 0 LIi 
t-- LiJ 0.. LiJ CD .J 

CLASSIFICATION ~ LL ::i: 
A. CLASSIFICATION AND D LiJ LL ::E 

DESCRIPTION 
LiJ z CZ ► "' DES CR I PT ION M -lRCJ O ..J - (I) Ill 
LiJ 

OLDER SAND 45 
' . 

SILTY SAND (SM), brown, fine -;-

DUNE DEPOSITS - ' to coarse grained, medium dens e. 
(Qod) -

- orange-brown 
5 I SAND (SP), orange-brown, fine - :.- ·· ~ 40 to coarse grained, medium dens ~-

, 
Bottom of test pit at 8 feet. ... 
No ground water. Caving from 

10 4 to 8 feet. -

15 

PIT DIMENSIONS IN FEET W 2 L 18 D 9 

SURFACE ELEV AT ION IN FE E T 60 T P-2O2 
OLDER SAND - SIL TY SAND (SM-SP), brown, 
DUNE DEPOSITS ~:. I fine to coarse grained, medium .. 
(Qod) .:... dense • 

' SAND (SP), brown to orange-
55 5 brown, fine to coarse grained, 

medium dense to dense. 

I 

50 10 

Bottom of test pit at 9 feet. 
No ground water. Minimal 
caving. 

15 
. LEGEND ON PLATE A-2 
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V78020 Plate A-3.2 

SHEAR TEST DATA 
SHEAR STRENGTH IN POUNDS PER SQUARE FOOT 

0 0 500 1000 1500 2000 2500 

\· DH 

1
202'1 IQ' {SM·SPI ' 

3000 

£ DD~ 
2
2~: : ~~·lr:ti 

500 
-- I 

1000 

\ 

/"DH 202@ I0
1

(S~-SP) 

A D. DH 222 <i 10 (sp) 

I 
~ ... OH 229@ I0

1

(SP· SM) 

1500 
\ ( 

DH 202 e 10' (SM ·SP) 
... .... Al DH 222 @ 11 

1

(SP) 

l~H 229; 20
1

(SP-SM) 

2000 
STRENGTH PARAMETE\ • DH 206" 15 '(SP· SM) -------------+'-',a;..._""T"" ____ l--___ ---1-__ ..,._ -----

0:: 30~ C = Opsf 

2500 DH 210@ 10
1

(S Pl -
\ 

3000 

35001------_,_ ____ _.__ ___ __._ ____ ...1-___ __. ___ _ 

NOTE: Tests performed on undisturbed samples of older 
dune sand depositso 

• r ,.. r ., I"\ n ~I D I A T I=' A -



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HLA 19991 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

' , 
Q_; 

;; I 
tf;l 
<"'1 
~,:i 
N 

51 

Sp i • Poorly graded sands or gravelly :sands, 111:tle or no fines 

1------------ !. ---•r-•'" -•----
MORE THAN ·112 ~ ' OF COARt:'.F:: SAN[lS WITH SM .j ·; '.~ilty sand, sand-silt rn1xtures 

FRACTION< No.4 OVEf~ 15% --· , -7-"' 
SIEVE. SIZE FINES SC /; · /; -~, layey sands, sand-clay mixtures 

m---t:-')-+--------'----------1--: :1_l ___ i ~/7 ~-1~-;;;;~ni~ silts and very fine $;,;os. rock flour, silty or 
'.n SIL TS & CLAYS IV • : I [ ! c:myr:•v fine sands or clayey rilt,, with slight plasticity 

CL r ;:<~{ ;,•,Drg::inlc clays of low to medi1;m plasticity, gn:-welly clays, 

~ 

I 
[]] 

LIQUID LIMIT 50% OR LESS 

SIL TS & CLJWS 

LIQUID LIMIT GREATER THAN 50% 

·" / : .. • ///~ ;andy clays, 6iity clays. lean clilys ---=='" .. -::;"· --'-----------Ill 
--=--] Organic silts and organic silty days of low pl,1sticity 

I 

! Inorganic silts, micaceous or ciiatomaceous fine sandy or 
I $ilty soils, elastic slits 

Inorganic clays of high plasticity, tat clays 

--.0~::::.:~: Organic clays 1,f medium to high plasticity, org;;inic silty 
.. '.::.·:::::::::;1 clays. organi:: silts 

' 
HIGHLY ORGANIC SOILS PT --- ··--. j Peat and other highly or~1anic soils 

I; '\ !✓ ,, 'l 

UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D2488-93 

Bulk or classification sample 

Sampie preserved for possible laboratory 
analysis 

Lost Sample 

Fin;.t encc,1.mtemd grnundw:aier 

i 
i 

Cl_t.i.SSIFICATION i 
i 

' 
BOULDERS i 

COBBLES I 
c.:;RAVEL 

i 
I coarse I line 
I 

SAND 

I 
coarse 
medium 
fine 

I 

' SILT & CLAY I 
I 

RANGE OF GRAIN SIZES 

U.S. Stand;,nJ j Grain Size 
I 1n " 

' 

Above 42" Above 305 

1?. to 3" 305 to 76.2 

i 
3" to No. 4 

! 
76.2to 4.75 

3" lo 3/4" 76.2 to "19.1 
3/4"to No. 4 19:1 to 4.75 

No. 4 to No. 200 4.75 to 0.07~j 
No. 4 to No. 10 4.75 to 2.00 
No. 10 to No. 40 2.00 to 0.425 
No. 40 to No. 200 0.425 to 0.075 

Below No. 200 Below 0.075 
~11 
[

1 KEY TO TEST DA.TA* 
~il__:.'ource:_ .. AS1;M D 2483:'90_, based on Un'.te<i Soil Classiiical10r1 system 
c . N:it o,.,rt 01 ASTM Class1fic:at1on System 
ff) _,., .... _: -----------------------------------------------

~::::--·-~.: Harding Lawson Associates Soi! Classification Chart and Key to Test Data 
=·= Engineering and ~= Environmental Services ... ., "'·-· ""'' ..... ,,. ,,_ .. 
•·•-•• "'•lOL"' H.,i,,~-------_______ ,, .. , 
■-••-•-•••W■■-■ o --------· ___ .. __ ,_._ 

----n.t••-··,._--,, 
DRAWN 

PCB 

.JOB NUMBER 

46354 

FORA 

Fort Ord, Cai1forni@ 

APPROVED DATE 

11/99 

-1 
REVISED DATE 



-,,,,,, .. ........... ,.:.-·~,,-,;. _ _,,,. ___ _ f..,.,,_._, ___ 1,,,,. ___ .. ,_,,; 

"""'"""'.., __ .. __ ,.._ ... _., 
•n--.,·-••--_,. .. ,,,.,,., __ _ --.. , ... ....,., __ 
,,.., ........ .,...,....,__,, __ ,...., .. ~ ...... -~ 

"" l·" ltt_.,,..,,, •-- t•,c• ., ... -- •~ .,. __ .. ., 
__ , . - . --··-·,··-"'· •• ,.M.',C,-,--~, ... __ ,,,_, ___ .. ,. ........ ,.,,-......... , ... ,. __ ..,..._._, 
, . .,_ ---,~ ... ,_.__, .... __ ............... __ 
"" --- ··-· .. ·-- ·---r-v ·· -s-...-.z, . .,,.,_, 

Depth 

O· 
1 @; 
2 
3-
4--
5 
6 
7· 
8 
9 

" \, ~ ti,, ~ 

© 
: -~ _·. :' ::11: · :. ;:: ~ :'iL: .• -~L. 

@ J;___,;·::·_:::-\·:~ 

@ ASPHALT, 3 inches thick: 

® LIGHT GREENISH GRAY WELL GRADED GRAVEL WITH SILT 
(GW·-GM): 
Loose, dry, 70% fine to coarse grovel, 20% fine to 
coarse send, 1 0% silt, boserock 

(g) YELLOWISH BROWN SILTY SAND (SM): 
Loose, n1oist, 80~~ fine to medium sand, 20% silt 

@ at 6 ft., change to WELL GRADED SAND (SW), 5% silt 

at 8 ft., color· chang-e to dark yellowish brown 

Noh~s: 
Trencnmg on 9/22./99 
Samples at 2.5, 5, 7 .5 ond 10 ft. BGS 

Harding P_awson A..':iisociates 
Engineefr1g and 

Log oi Test Pit 111 
East Garrison & Reserva!ion Rd. 
FORA Envir·cinment,il Sf,rvices 
Fod Ord, Colifon,ia 

DRAWN APPROVED DP,TE 

PCB 11 /99 

0 

~~ 
c:1."0" 

oru 
c::-.,.-
gcr: 
'°g:: .,._ 

FIGURE 

~1 
RE.VISED IJATE 

j 

I 

I 

I 

I 

I 

I I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



'"'"''~•"••..,.-•--•dO'•"•;"-"' 

t ~:..:·~:~~:;:_~;._~-. ·~-.. -~ 
; ....... ! ______ _ 

'°,,:,-»·-

"' ···-- ··--... 1-.:,; ,.~ ... 
1t: _,,,_ '".-.~ 

DepH1 

\,I ('":"'\ 

_ \..:~) 0' O'- 0 n-~ 

1-

2 

3 

4 

5 

@ 

@ LIGHT GREENISH GR;\Y WELL GRADED GRAVEL. WITH S!l..T 
(GW··-GM): 
Loose, dry, 70% fine to coarse grove!, 20% fine to 
coarse sand, 10% silt, baserock 

YELLOWISH BROWN POORLY GRADED SAND WITH SILT 
@ AND GRAVEL (SP-.--svv) (1 OYF< 5/6): 

Loose, dry, 90% fine to coarse scind, 10% siit, roots 
from 1 to 5.5 ft. deep 

Notes: 
Trenching on 9/22/99 
Samples at 2.5 and 5 ft. BGS 

Harding Lawsorn Associa1l:,~s 
Enqineer·ing OM 

Log of 1·est Pit 112 
Caiifornici SL Extension 
FORA Environmental Services 

JOB NUMElER 

46354 3 

Foti Ord, C<J!ifornio 

APPROVED DATE 

1 I 99 

FIGURE 

REVISED DATE 



.,._,,,,,..,, .. _._;._-,_, __ 
M ... +.,-..,,._,,.,"..,."'" __ ._ 
.. ., ......... ---, ... -;,.,,.~_,..-..,.._._ .. ,_,..,_ .... , .... ,_ .. _""' ., .. __ .,_,_:;, ,,.._., ___ ~ 

-·- ... __ ,,.. ,--,~ 
,,,,, "' ----- ........ 

~ •-- rn _., '" ..,,., ... -----
,~·--•··--·--·· -~•---- ,, ...... ,,,... - ,. ___ ,. ... -,.-----·-"-----· ,....-.......... __ ,.,. ___ . ·--•- ...... ,,., ,._ .. .,.,., __ 
_ .. _. ___ ...,_,_,_,..,., __ ,. ...,_ ~----,--.... ,-;••·-·'--~ 

Depth 

0 
@ 

1 

2 
® 

3 

4 

5 

(~ UGHT OLIVE Bl~OWN SILTY SAND (SM) (2.5Y 5/ 4): 
Loose, dry, 75% sond, 25% silt. 

LIGHT YELLOWISH BROWN POORLY GRADED SAND 
@ (SP) (10YR 6/4): 

Loose, dry, fine to coarse sond, <5% silt 

@ :5 ft.: change to 100% fine to coa1·se sand 

Notes: 
Trenching on 9/22/99 
Samples d 2.5 and 5 ft. l3GS 

Harding Lawson Associates 
Engineering and 

Log of Test Pit iil3 
East of ·12th Avenue 
FORA Environmentcii Services 
Fart Or·d, Califo~·nio 

FIGURE 

DRAWN J08 NUhiBEi'i APPROVEO ·----·-------.. -·--·· .. oATE -- REVISED OATE 

PCB 46354 3 11 99 ___________________________ ...__ ______ _ 
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I 
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I 
t 



"'' _ ....... _ ""' -'"' •.. ,. ,.., _, _ 
_ , .,.,,,,,,,, ...... _.,..,. .. ___ , ... ~---.-~,-..,, .. ,_ .... ,. __ .,_"'__,,,_. 

Depth 

o (F t) 
(f:i) . . ~ '""" ........ ~... . . . . . . 

2 

3 

4 

5 

(L-:;) ASPHALT, ·1 in. 

@ BROWN SILTY SAND (SM) (1 OYR 4/3): 
Loose, dry, 75% fine to coarse sand, 25% silt. 

@ LIGHT YELLOWISH BROWN WELL GRADED SAl'-!D 
(SW··-SM) (10YR 6/4): 
Loose, dry, 9()'.}.;; fine to comse sand, 10% silt 

@ 5 ft.: change to 100% fine to coarse sand 

Notes: 
Trenching on 9 /22/99 
San1ples at 2.5 and :1 ft. BGS 

Harding Laiwson Associates 
Enoineerin<l and 

Log of Test Pit 1,4 
California Extension 
FORA En;ircn mental Services 

DP.AWN 

PCS 
JOS NUMBER 

'~6354 3 

F orl Ord, Californio 

,<>PPROVED 

F'JGURE: 

Di'..T£ 

·1 ·1 /99 



o/o GRAVEL 

o orange brown silty SAW) 
r.: brown SAND w/gravei 

%SAND % FINES 

SP-SM 

le, light brow:i SAND 

r
p~~,]";;t N~~--17::i::9.=1=6=1 ==,=:ii=e=nt=: =1=:-1:~=,P:=. ==:=-=--=--============= 1/Rema.rks: 
Projeir;t 463 54. l o 

CJ 

:0 Sourr.:e: 1 ( 1 p. 1') Elev./Depth: U' ,L 

CJ Source: 2 ("t·f.i··1) Elev./Depth: 1.5' i 
:L. Sour:;e: 3 ( T'~-~) 

l 
l 
I 



L. 

COOPER TESTING LABORATORIES 

R-VALUE 'I'EST 

~JOB #: 179-16:Lb 
-)n~~ ·1,/(J8/1q00 J. J. • . ~ •• , : • l, . "' .. , .) 

CLIEN'I': HLA 
SAMJ?LE #: 463:.i4, .. 1,iP2@ 1 .. ~S' 
SOIL 'l'YPE: brown S.A.ND w / g'.:.:'ave1 .::u..J si\-1· 

DISH WEIGHT: 53.8 
WET: 3 66. 5 
DRY: :355.J. 
INITIAL MOSITURE: 0.0378 

SPECIMEN A. B C D V.ALTJES AT 3 0 0 
EXiJDATION 

EXUDATION PRESSDRf~ (psi) 190 800 439 () -- - - e,n,~ -· - ·~· -· ,_,. 

PRE PA.RED WEIGHT (gm) 1200 1200 .1200 1200 R-VALUE: 71 
FIN1l.i.L WATER ADDED (gm) 80 60 70 0 EXP. PRESSURE: 
WEIGHT, SOIL & MOLD ( srn) 3185 3144 3110 0 
WEIGHT 1 MOLD (gm) 2106 2104 2110 0 REiv!ARK.S 
HEIGHT (in) 2.61 2.52 2.35 0.00 
MOIS'I'URE CONTENT ( sk) 10 ~- 7 :L 0 9 .. 8 0.0 
DRY DENSJ:'I'Y (pcf) 113 .. 1 114.7 117.3 0.0 
EXPANSION DIAL 0 0 0 0 
EXPANSION PRESSURE (psf) 0 

,, 
\.1 0 I' v 

STJ>..BILOMETER @ 2000 lb 38 28 28 0 
T:JRNS DISPLACEMENT' 3.85 3 .. 83 3.78 0.00 
R-VALUE 68 75 76 0 
R··VA.LUE (corrected) 68 75 73 
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COOPER TESTING L.ll;BOR...u::rORISS 

R-VALUE 

OB #: l 79-16J..a 
ATE: 10/05/1999 
LIENT: HLA 
AMPLE # : 4 6 3 5 4 " 1 I "fP 1 @ L 5 1 

o:r., TYPE: o:::-a.r.ge brcn-rr: si.lt.y SP.1'TD 

B 

:X~IDA'rION p:·."ES SURE (psi) 89 184 
.R:2:PARED WEIGHT (gm) 1200 1200 
:CNAL WATER ADDED (gm) 100 60 
e:::GH'T, SOIL & MOLD (gm.) 3:L.63 31::59 

IGHT, MOLD (gm) 2070 2117 
EIGHT (in) 2.53 2.37 
OISTURE CONTENT ( % ) 14.2 10.6 
R.Y DENSITY (pcfl 114.6 120.3 
X?ANSION DIAL 0 0 
ZPANSION PRESSURE (psf) 0 0 
TABILOMETER @ 2000 lb ~. L!. 

/ .. 46 
,,.,~•.NS DIS'.£'! Ll:i~CEMENT 4.57 3.85 
- ~lALUE 39 62 
··VALUE (corrected) 39 58 
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DISH WEIGHT: 4,3. 6 
W'ET: 319. 8 
DRY~ -305 4 7 
INITIAL MOSITURE: 0.0538 
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COOPER TESTING I...A.BORA'rORIES 

R-VALUE TEST 

J"C)B fi;: 179-161 DISH WEIGHT: 53.8 
Dll ... TE: 10/05/1999 'W]3.'.T : 3 8 l . 8 
CLIENT: HLA DRY: 3 65. 9 
SAMPLE#: 46354.1,·rp3@ L5' INITIAL MOSITURE: 0.050.9 
SOIL TYPE: yel:Low brown silty S.i\ ... 7'1TD 

.. ---•-·-----~----------, 
r 

--- - ...... , .. __ , ___ ,_...., 

SPECIMEN 

EXUDATION PRESSURE (psi.) 
PREPARED WEIGHT (gm) 
FINAL WA.TEE ADDED (gm) 
WEIGHT, SOIL E~ M02:..,D (s~11) 
WEIGHT, MOLD (gm) 
BEIGH'l' ( in) 
MOISTURE CONTENT (%) 
DRY DENSITY (pcf) 
EXPANSION DIAL 
EXPANSION PRESSDRE (psf) 
STA.B ILOMETER @ 2 0 0 0 J.b 
TURNS DI SPl.ACBMENT 
R··VALTJE 
R-VALUE (cor:r-ected) 
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1 Please see Figure 5 for full citation. 
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LEGEND 

e SOIL BORING 

NOTE: 

(by Kleinfelder, Aug. 2005) 

CONE PENETROMETER TEST 
(by Kleinfelder, Aug. 2005) 

Locations ore approximate. 

REFERENCE: 

f 
200 190 0 200 

APPROXIMATE SCALE (feet) 

RBF Consulting, " Morino Coast Water 
District, East Garrison 'B' Zone Tonks, Soil 
Boring Locations," doted 28 July 2005. 
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LEGEND 

• SOIL BORING 
(by Kleinfelder , Aug. 2005) 

CONE PENETROMETER TEST 
(by Kleinfelder, Aug. 2005) 

NOTE: Locations are approximate. 
@ by Kleinfelder Inc., 2005 

REFERENCE: 
60 30 0 

APPROXIMATE SCALE (feet) 

60 RBF Consulting, "Reservoir D Site Boring 
l ocations," dated 15 July 2005. 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS LTR ID DESCRIPTION MAJOR DIVISIONS LTR ID DESCRIPTION 

We~•g,Med gr31vets, o, g,avei with S3fld, little M L lnof9anle ~ and very fine $3tld$, roct:. lloof Ot clayey 
otno hnes. $111:; with $1igl'1l plaS!ieily. 

SILTS 
Poorty-graded grJveb: 0t grave( 'Mlh s.and. GP AND CL l~nic lean clays o4 low lo medium pla!.tofy. gravelly 
lilleo, nolW'les. clays. ~ ctars, slfily clays. GRAVEL CLAYS 

AND 
GRAVELLY Sl;y gfavets. sity gravet wilh sand miXIUfe. 

OL Organic S411s and Ofganic sit-days ol low plasticity. 
FINE 
GRAINED 
SOILS COARSE GC Clayey gca ... els. daycy !1favef with saN:t mixue. MH 

GRAINED 
~~ c1as1ie :;ills, tnit:.lCe<M.1$ or dia10tn.1000~ °' 

SOILS Well-grade(S $and$°' gravely sands. litlle or SW 
l'IOlines. SILTS 

AND CH lnorg:inic: lal days (high plas1icity). 

Poorly-o,3ded $..'lnd::; 01 9(3Vely s.ar,(js, [ttSe CLAYS 
SAND 

SP OfOO fint:s. 

AND OH Org¥MC clays ol meclt.rn high to high pl.as.ticcy. 
SANDY SM Silty .. od. 

SC Cloyey sand. 
HIGHLY ORGANIC SOILS Pl ,, ~ Peat and other highly orgamt. soils. 

Standard Penetration Split Spoon Sampler 2.0 inch 0.0., 1.4 inch 1.0. 

Modified California Sampler 2.5 inch 0 .0., 2.0 inch 1.0. 

Bulk Sample 

California Sampler, 3.0 inch 0.0., 2.5 inch 1.0 . 

Shelby Tube 3.0 inch 0.0 . 

D Approximate water level first observed in boring. Time recorded in reference to a 24 hour clock. 
~ 745, 

5131 

.Y_ Approximate water level observed in boring following drilling 
- 0800, 

5131 

PEN 

TV:Su 
Pocket Penetrometer reading , in tsf 

Torvane shear strength, in ksf 

LL 
Pl 
%-#200 
OS 
C 
PHI 

LIQUID LIMIT 
PLASTICITY INDEX 
SIEVE ANALYSIS (#200 SCREEN} 
DIRECT SHEAR 
COHESION (PSF} 
FRICTION ANGLE 

TX TRIAXIAL SHEAR 
CONSOL CONSOLIDATION 
A-Value RESISTANCE VALUE 
SE SAND EQUIVALENT 
El EXPANSION INDEX 
FS FREE SWELL (U.S.B.R.} 

Notes: Blow counts represent the number of blows a 140-pound hammer falling 30 inches required to drive a sampler through 
the last 12 inches of an 18 inch penetration, unless otherwise noted. 

The lines separating strata on the togs represent approximate boundaries only. The actual transition may be gradual. No 
warranty is provided as to the continuity of soil strata between borings. Logs represent the soil section observed at the 
boring location on the date of drilling only. 

BORING LOG LEGEND PLATE 
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Date Completed: 

Logged By: 

Tora! Depth: 

FIELD 
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100.0 ft 
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ti if) 
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;;; 
.c 
6 

Passing ff200 
=11% 

Passing #200 
=2% 

Ill KLEINFELDER 

PROJECT NO. 59012-PWGEO 

ti 
c:" ., 
0. 

Drilling method: 8" Hollow Stem Auger 

Hammer wr: 140 lbs., 30·· drop 

Notes: Sand 

DESCRIPTION 

Surface Elevarion: Estimated feet (MSL) 

POORLY GRADED SAND with SILT (SM) - brown, damp, 

loose, tine grained sand 

- dark yellowish-brown, moisl 

POORLY GRADED SANO (SP) - yellowish-brown, moist, loose 

- medium dense 

- brownish-yellow, tine grained sand 

LOG OF BORING NO. 8-7 

MARINA COAST WATER DISTRICT TANKS 

FORMER FORT ORD 
MONTEREY, CALIFORNIA 

PLATE 

A-8 
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J:: 
15. 
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Q) 

a. 
E 
"' (/) 

30- ~ 31 

35 - ~ 40 

1 
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LABORATORY 

"' 
"' J:: [ g> 
E a, 
0 Z -0 (/) .)!J 

"' '" Q) 

f--

Q) 
J:: 

0 
c 
Q) 

Q_ 

DESCRIPTION 

(Continued from previous plate) 

- dense 

+-+--- +------t---+--- 1-------+----l#·::·'il-------- -----------,,----,--- - ---t 
SIL TY SANO (SM) - grayish-brown, moist, dense, fine grained -

40- ~ 46 

45 - ~ 36 

50- ~ 62 

55 - ~ 61 

Passing #200 
=32% 

Passing #200 
=8% 

!fl KLEINFELDER 

PROJEC T NO. 59012-PWGEO 

::--: . 
·:-·-. 

1·.-.· , 
':.-. 
1: · 

:· 

sand 

POORLY GRADED SAND with SILT (SP-SM) -

yellowish-brown, moist, dense, fine grained sand 

· very dense 

LOG OF BORING NO. B-7 

MARINA COAST WATER DISTRICT TANKS 

FORMER FORT ORD 

MONTEREY, CALIFORNIA 

PLATE 

A-8 
(cont'd) 



FIELD LABORATORY 

DESCRIPTION 

.; ~ 
~c "' .c Q) 

Q) Z:-
a, a, f- :§ .c a. -.;; 2 Q) C. a. E 3: 

·.;; 
"' - E 

C ;;; c >. ~ - ·- C: 
., 

.c 
Q) "' 0 0 0 0 !:; - a, (Continued from previous plate) 
0 <fl ai 0 0 g_ ~o~ 0 u, ;2 6 0.. 
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• . • 

-
~ 59 

•' - dark brown, very dense 

60-
·: -
·-· 

-.· 
:: 

-
~ 62 

Passing #200 : · ·, · 
·:· 

65 -
; 11% -.. 

POORLY GRADED SAND (SP) • yellowish-brown, moist, very 

dense, fine grained sand 

-

70- ~ 56 -

-

1\1 75 - ~ 61 -

- iii ~ 59 
- brownish-yellow 

80- ll~ -

'.; 
_; 

.. · POOAL Y GRADED SANO with SILT (SP-SM) 

~ 40 
Passing #200 :--.. -brownish-yellow, moist, dense;-'fine grained sand 

85 - ;5% -

LOG OF BORING NO. B-7 PLATE 

ID K LEINFELDER 
MARINA COAST WATER DISTRICT TANKS A-8 
FORMER FORT ORD 

PROJECT NO. 59012-PWGEO MONTEREY, CALIFORNIA (cont'd) 



FIELD LABORATORY 

DESCRIPTION 

~ "' ;;; 
~c .c ., 

~ (I) '<;: ~ ~ 0) I- ~ £ a. "' ·;;; 2 ., 0. C w a. E 3: "' - E r;;; 2:- C -
-- C ~ .c (Continued from previous plare) Q) "' 0 

0 ~ g_ ~ 8 c! 
0 

il, !!l 6 a, 
0 Cf) 00 (.) a. 

:-
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: __ : 
·. ·. 
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- very dense 

~ 51 

,. . ·. 
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.'·_ -90 -
1-::' 
1.--_' 
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c--

95 - ~ 59 ... -
•, 

I .. 
1:-· 

.-. 
•, 

~ 

• 53 
.. 

100 Boring terminated at 100 feet, below ground surface. 

No free water encounlered. 

Boring backfilled with drilling spoils. 

105 - -

110- -

~· 

115 - -

LOG OF BORING NO. 8•7 PLATE 

ID K L E IN FE LD E R 
MARINA COAST WATER DISTRICT TANKS A~B 
FORMER FORT ORO 

PROJECT NO. 59012-PWGEO MONTEREY, CALIFORNIA (cont'd) 



Drilling method: 8" Hollow Stem Auger 

Date Completed: 815105 

Logged By: P. Llewellyn 
Hammer Wt: 140 lbs., 30" drop 

Total Deprh: 20.0 It Nores: Sand 

FIELD LABORATORY 

;;; DESCRIPTION 
.,; 

~ c "' .c 
Q) 

Q) ~ c [ g> f-- ~ .c a. ·u; 3 Q) Q) Surface Elevation: Estimated feet (MSL) 0. E ~ U) - E ., r: ~~- •- C .c ., 
"' 0 0 0 0 .!:: - 6 

., 
0 (/) ai 0 0 g_ ~u* () (/) 2! Cl.. 

t] -:: SIL TY SAND (SM) - brown, damp, medium dense, fine grained 

- ·,.t( sand 

~ 11 
r::: 1/ 
1::::.: ,:-:-

- POORLY GRADED SAND with SILT (SP-SM) · light 

~ 12 

yellowish-brown, medium dense 
·- · 

5 -
·- -

-
~17 

8.0 

10- -

1·.-·.-

•• 

- POORLY GRADED SAND (SP) • yellowish-brown, moist , 

~ 
medium dense, fine grained sand 

15 - 18 -

-

20 
~ 22 

Boring terminated at 20 feet, below ground surface. 

No free water encountered. 

Boring backfilled with drilling spoils. 

25 - ~- -

LOG OF BORING NO. B-8 PLATE 

1H KLEI NFELDER 
MARINA COAST WATER DISTRICT TANKS A-9 
FORMER FORT ORD 

PROJECT NO. 59012-PWGEO MONTEREY, CALIFORNIA 



0 

5 

10 

20 

25 

30 

35 

PROJECT: Marina Coast- Water Tanks LOCATION: Seaside CA 
CPT-1 CPT-2 CPT-3 CPT-4 

Qc (tsj) Qc (tsj) Qc (tsj) Qc (tsj) 
0 100 200 300 400 .500 0 100 200 300 400 .500 0 100 200 300 400 500 0 100 200 300 400 500 

I I ~ ~ .. 
' ◄,-.: 
~ • I 

m 
... _ 

1 ':. ~=-

I J 

~ t---i---
kc 

I 

I ,- ,_.._ 

J> 
-,-.. 

I c:;, =t:::: ..... ..... 

■ ~ • • 

i <l 

I = 

I 
- ., ~ -• • -I •I-!! f 

i 

I 
=il-l-+W-+,=t::=1=1=1 I 

l't., 

f<f\. 
'I. 

l.l.. -~ .... i> - l"ll :;:::~ 
1, -
{~ 

~ 

,;:>-~ 
i-,-

. ,-
,I ... ~ 
I• -~-
• :a, 

• 
I'-, 

IC:i;:i -
~~ 

-
• 
■ • 

I 

!~~ 
!"-;,-

~I"\ 

D~t:= .... ., --. 
4! :!,! 

.P 
I ,. 
) 
) 

. " 
,I , 

--= 

Ii: 

1<::::: 

,-r<"F 

-----· 0 

-----· 5 

------ 10 

- ----· IS 

------ 10 

-----· 25 

- -- - -- 30 

-----· JS 

40 
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 - - - - - . 40 

~T(N) ~T(N) ~T(N) ~T(N) 
.J 2 1 4 ~ 6 7 + 8 9 10 11 12 

Seruit,:v, Peat CLAY Cl.ay/Silt SILT Silty Sand SAND Gn, Sand Oller Coit!Glmented 
John Sarmienw & Associates Cone Penetration Services Grapl,.,."cs CopyrigAt 1996 



PROJECT: Marina Coast - Water Tanks LOCATION: Seaside CA 
CPT-1 CPT-2 CPT-3 CPT-4 
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SIEVE ANALYSIS KLEINFELDER, INC. 
Project Marina Coast WD Tank Proj. No. 59012/pwgeo Lab No. 5298 Tested by _N_A ___ Test date 8/23/2005 
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SIEVE ANALYSIS KLEINFELDER, INC. 
Project Marina Coast WD Tank Proj. No. 59012/pwgeo Lab No. 5298 Tested by NA Test date 8/23/2005 ----
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SIEVE ANALYSIS KLEINFELDER, INC. 
Project Marina Coast WO Tank Proj. No. 59012/pwgeo Lab No. 5298 Tested by _N_A ___ Test date 8/23/2005 
Boring B7-14 Depth, ft _6_3_.5_' __ Descritpion Poorly Graded Sand With Silt (SP-SM) 
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Boring B7-18 Depth, ft 83.5' Descritpion Poorly Graded Sand With Silt (SP-SM) ----
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California Stnte Certified Laboratory No.2153 

1 September, 2005 

Mr. Robert Hasseler 
Kleinfelder 

Job No.0508155 
Cust. No.11454 

3942-A Valley Avenue 

Pleasa11ton, CA 94566-4715 

Tel: 925.462.2771 

Fax: 925.462.2775 1 

365 Victor Street, Suite L 
Salinas, CA 93907 

Subject: Project No.: 59012 
Project Name: Marina Coast Water District Tanks 
Co1TOsivity Analysis - ASTM Test Methods 

Dear Mr. Hasseler: 

Pursuant to your request, CERCO Analytical has analyzed the soil samples submitted on August 19, 2005. 
Based on the analytical results, a brief corrosivity evaluation is enclosed for your consideration. 

Based upon the resistivity measurements, Samples No.001 and No.002 are classified as "mildly conosive" 
and Sample No.003 is classified as "negligibly corrosive". All buried iron, steel, cast iron, ductile iron, 
galvanized steel and dielectric coated steel or iron should be properly protected against corrosion 
depending upon the critical nature of the structure. All buried metallic pressure piping such as ductile iron 
firewater pipelines should be protected against corrosion. 

The chloride ion concentrations reflect none detected with a detection limit of 15 mg/kg. 

The sulfate ion concentrations reflect none detected with a detection limit of 15 mg/kg and is dete1mined 
to be insufficient to damage reinforced concrete structures and cement mortar-coated steel at this location. 

The pH of the soils range from 6.9 to 7 .3 which does not present corrosion problems for buried iron, steel, 
mortar-coated steel and reinforced concrete strnctures. 

The redox potentials range from 430 to 450-mV, which is indicative of aerobic soil conditions. 

This corrosivity evaluation is based on general corrosion engineering standards and is non-specific in 
nature. For specific design recommendations or consultation, please call JDH Corrosion Consultants, Inc. 
at (925) 927-6630. 

We appreciate the opportunity of working with you on this project. If you have any questions, or if you 
require further information, please do not hesitate to contact us. 

Very truly yours, 

__,_...,,AN,,, ALYTIQ 
arby Howard, J ., P.E. 

sident 

JDH/jdl 
Enclosure 

i 



Client: 

Client's Project No.: 

Client's Project Name: 

Authorization: 

Job/Sample No. 

0508155-001 

050815 5-002 

0508155-003 

Method: 

Detection Limit: 

Date Analyzed: 

1 
(17','" Cheryl McMillen 

Laboratory Director 

CERCO Analytical, Inc. 
3942-A Valley Avenue, Pleasanton, CA 94566-4715 (925) 462-2771 Fax (925) 462-2775 

Kleinfelder 

59012 

Marina Coast Water District Tanks 

Signed Chain of Custody 

Sample I.D. 

Bl-2 @ 5' 

B4-2@5' 

B7-2 @ 5' 

l. 

Redox 

(mV) 

440 

450 

430 

ASTM 01498 

-

29-Aug-2005 

FINAL RESULTS 

pH 

7.2 

7.3 

6.9 

ASTMD4972 

-

30-Aug-2005 

Conductivity 

(umhos/cm)* 

-

-
-

ASTM DJ 125M 

10 

-

• Results Reported on "As Received" Basis 

N.D. - None Detected 

Resistivity 

( I 00% Saturation) 

(ohms-cm) 

18,000 

10,000 

>80,000 

ASTM 057 

-

31-Aug-2005 

Sulfide 

(mg/kg)* 

-

-
-

ASTM D4658M 

50 

-

Oualitv Control Summan• - All laboratory quality control parameters were found to be within established limits 

Date Sampled: 08/04-05/05 

Date Received: 19-Aug-2005 

Date of Report: 31 -Aug-2005 

Matrix: Soil 

Chloride 

(mg/kg)* 

N.D. 

N.D. 

N.D. 

ASTM D4327 

15 

30-Aug-2005 

Sulfate 

(mg/kg)* 

N.D. 

N.D. 

N.D. 

ASTMD4327 

15 

30-Aug-2005 

Page No. I 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kleinfelder Inc. 20061 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS LTR ID DESCRIPTION MAJOR DIVISIONS LTR ID DESCRIPTION 

Wel1,adod gra\lOltl or i,awl with sand, liltle 
or no Ines. ML 1111 

lnorga,ic sits and very fine sands, rock flour or dayey 
sits wlh slisi,I plasticity. 

GRAVEL 
AND 
GRAVELLY 

Poa1~ gllMlls or gravel with sand, 
little or no fnes. 

SILTS 
AND 
CLAYS 

CL ~~ lnorganlcleandaysaflowtomediumplaslicity,grawlly 
~ ', clays, ..,c1y days, s.lty clays. ~. "'~~ 

OL 1 \ 1 Organic sils aid organic sil-days of k>w plasticity. GM Ok:j , S1lygllMlls,s11tygraw1withsandmildure. FINE 

t-----lr=/'1>-=r-h,rt------------tGRAINED 1-----+---P.1-'-P,~-------------1 
COARSE GC ~ d'.,1 Clayey gl'll',/8ls, clayey gravel with sand mixture. SOILS MH Inorganic elastic sits, micaceous or dialomaceous 
GRAINE:D-------+---1<;.,..i;::;4,,"lf----------~ or silty soils. 

SOILS SW ~?:J~ ~:::clod sands or gravsly sands, l~le or ~C~LAL 6YSS CH ~ Inorganic fal clays (high plasticity). 

SAND 
AND 
SANDY 

Poa1~dod •-or grawly sa-, liltle 

: ~~i[i;•:; ::~: OH ~ ~hlcd~afmedi-h~htohlghpl~. 

p· ~L '7;/7· HIGHLYORGANICSOILS Pt ,_, ,", Peatanddherhlst,lyorgahlcsoils. 
SC v,.i(i( aayey sand. 

Standard Penetration Split Spoon Sampler 2.0 inch, 1.4 inch I.D. 

Modified California Sampler 2.5 inch O.D., 2.0 inch I.D. 

Bulk Sample 

California Sampler, 3.0 inch O.D., 2.5 inch I.D. 

Shelby Tube 3.0 inch O.D. 

D Approximate water level first observed in boring. Time recorded in reference to a 24 hour clock. 
~745, 

5/31 

W Approximate water level observed in boring following drilling 
~oo. 

5131 

PEN 

TV:Su 
Pocket Penetrometer reading, in tsf 

Torvane shear strength, in ksf 

LL 
Pl 
%-#200 
DS 
C 
PHI 

LIQUID LIMIT 
PLASTICITY INDEX 
SIEVE ANALYSIS (#200 SCREEN) 
DIRECT SHEAR 
COHESION (PSF) 
FRICTION ANGLE 

TX TRIAXIAL SHEAR 
CONSOL CONSOLIDATION 
R-Value RESISTANCE VALUE 
SE SAND EQUIVALENT 
El EXPANSION INDEX 
FS FREE SWELL (U.S.B.R.) 

Notes: Blow counts represent the number of blows a 140-pound hammer falling 30 inches required to drive a sampler through the 
last 12 inches of an 18 inch penetration, unless otherwise noted. 

The lines separating strata on the logs represent approximate boundaries only. The actual transition may be gradual. No 
warranty is provided as to the continuity of soil strata between borings. Logs represent the soil section observed at the 
boring location on the date of drilling only. 
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Notes: 

DESCRIPTION 

Surface Elevation: Estimated feet (MSL) 
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· .. ·. 
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SIL TY SAND (SM) - dark brown, moist, loose, fine grained 
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- dense 

-

-

-

-

-
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DESCRIPTION 

Surface Elevation: Estimated feet (MSL) 

SIL TY SAND (SM) - dark brown, moist, medium dense, fine 

grained sand 

- decomposed granite inclusions 

POORLY GRADED SAND (SP) - yellow brown, moist, 
medium dense, fine grained sand, trace silt 

- orange-brown, moist to damp 
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-
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-
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Drilling method: 8" Hollow Stem Auger 
Date Completed: 4/9/03 

Logged By: R. Hasseler 
Hammer Wt: 140 lbs., 30" drop 

Total Depth: 36.5 ft Notes: 
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DESCRIPTION 
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·:\:/ SIL TY SAND (SM) - dark brown, moist, dense, fine grained 

- ii I( sand 

~ 
43 

5 
.-_{. ::~. 
::._:.::.:· 

}.fl/ 
:::{{( 
::{I/ -5 -

~9 ::/:); - red-brown 

:::{it - loose 

:::{,'.:{ 

·::{l/ 
._:_-:: ::~: 
•.-:.•.· . ... ··. 
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Drilling method: 8" Hollow Stem Auger 

Date Completed: 419/03 

Logged By: R. Hasseler 
Hammerllllr: 140 lbs., 30" drop 

Total Depth: 36.5 ft Notes: 

FIELD LABORATORY 

DESCRIPTION ., 
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FIELD LABORATORY 

DESCRIPTION 
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End of Boring at 36.5 

No free water observed 
Boring backfilled with drilling spoils 
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Drilling method: 8" Hollow Stem Auger 
Date Completed: 419/03 

Logged By: R Hasseler 
HammerlM: 140 lbs., 30" drop 

Total Depth: 36.5 ft Notes: 

FIELD LABORATORY 

DESCRIPTION 
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DESCRIPTION 
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No free water observed 

Boring backfilled with drilling spoils 
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Drilling method: 8" Hollow Stem Auger 

Date Completed: 419/03 

Logged By: R. Hasseler 
HammerlM: 140 lbs., 30" drop 

Total Depth: 36.5 ft Notes: 

FIELD LABORATORY 
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LOG OF BORING NO. 8-6 PLATE 
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FIELD LABORATORY 

DESCRIPTION 
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Drilling method: 8" Hollow Stem Auger 

HammerlM: 140 lbs., 30" drop 
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DESCRIPTION 
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MOISTURE CONTENT (%) 

DRY DENSITY (PCF) 

EXUDATION PRESSURE (PSI) 

EXPANSION PRESSURE (PSF) 

RESISTANCE VALUE (R) 
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SAMPLE SOURCE 
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California State Certified Laboratory No.2153 

7 May, 2003 

Mr. Robert G. Hasseler, P.E. 
Kleinfelder 
365 Victor Street, Suite L 
Salinas, CA 93907 

Job No.0304184 
Cust. No.11454 

Subject: Project No.: 28624-GEO 
Project Name: CSUMB Library 

C E R C 0 
analytical, 1 n C . 

3942-A Valley Avenue 

Plca~r111t011, CA 94566-4715 

Tel: 925.462.2771 

Fax: 915.462.2 775 

Corrosivity Analysis -ASTM Test Methods 

Dear Mr. Hasseler: 

Pursuant to your request, CERCO Analytical has analyzed the soil sample submitted on April 18, 2003. 
Based on the analytical results, a brief corrosivity evaluation is enclosed for your consideration. 

Based upon the resistivity measurements, this sample is classified as "corrosive". All buried iron, steel, 
cast iron, ductile iron, galvanized steel and dielectric coated steel or iron should be properly protected 
against corrosion depending upon the critical nature of the structure. All buried metallic pressure piping 
such as ductile iron firewater pipelines should be pntected against CO!Tosion. 

The chloride ion concentration reflects none detected with a detection limit of 15 mg/kg. 

The sulfate ion concentration is 27 mg/kg and is determined to be insufficient to damage reinforced 
concrete structures and cement mortar-coated steel at this location. 

The pH of the soil is 5. 7 which does present corrosion problems for buried iron, steel, mortar-coated steel 
and reinforced concrete structures. Any soils with a pH of <6.0 is considered to be corrosive to buried 
iron, steel, mortar-coated steel and reinforced concrete structures. Therefore, corrosion prevention 
measures need to be considered for structures to be placed in this acidic soil. 

The redox potential is 410-m V, which is indicative of aerobic soil conditions. 

This corrosivity evaluation is based on general corrosion engineering standards and is non-specific in 
nature. For specific long-term corrosion control design recommendations or consultation, please call JDH 
Corrosion Consultants, Inc. at (925) 927-6630. 

We appreciate the opportunity of working with you on this project. If you have any questions, or if you 
required further information, please do not hesitate to contact us. 

Very truly yours, 

OANALYTIP~ 

JDH/jdl 
Enclosure 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pacific Crest Engineering 20041 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 



18 

0 

N 



APPROXIMATE 
BASE MAP FROM BESTOR 



(":, \-~ , .. l1 
r•·r1 
(J, 
-J 
r,:, 

~:;s 
'<'."-o,.,.,.. 

"'""' ·-', n~ 

.......... "'"''""'~ .... 
(X.~ c:o 
(,;..; {.N 

·u 
s; 
z 
U) 
I 
0 
:f 
2. 
(.') 

-i 
Pl 
(/) 
-I 

ro 
0 
;::o 
z 
C) 
U) 

77 
0 

U) :::0 
rr, ► 
)> ::u 
U)o 

0 ► 
['10 

0~ 
► -o 
L :U 
•10 
0< 
::U Pl 
ZS: 

► Si 
--4 
(/) 

-z;. 

(a 3NI'1 I-t)J.. VW l!Od Z mIDDid 33:S) 

G at-.111: H:)lVW 

H 3Nn H'.)l\fW 

d 3NI'1 H::U VW 

-------···---:3NI 'Sll3"3NIDN3 ~o"Is:iifwo~::i c1·_v_W_3_S_V_H ___________ ~_ooz;::·~-:37v6s JIHd'v't16····· ·1 "J} 

8Nl~08 1S31 .:JO NOllVJOl 31\r'VilXO~ddV = ~1111 1•.::.r•--,;- 11~ ! ~ 
,oov ,ooz; ,oo ~ o ; 0 

# 

/// 

\ 
•'j 

'O .., 
(ti 
(/) 
r+ 



Page 21 

I 

MATCH LINEA 

en 
C: 
L. 
(!) 
<ll 
C 
CJ) 
C 

Lu 
.-?,.,, 
(l) 
Q,) 
L 
u 
(.) 

0 
~ 

OF TEST BORING 
0 
C) 

CL 
GRAPHIC SCALE: 1 BASE MAP FROM BESTOR INC. 



COARSE 
GP.AINED 

SOILS 
MORE THAN 

IIALFOF 
MATERIAL IS 

LH;,•,.,.C,h I HA:s 
#200 SIEVE SIZE 

GRAlNED 
SOILS 

MORE THAN 
HALF OF 

.'v1ATER1AL IS 

22 

ML 

A.l\'D CLAYS C·1 
L1 

SILTS CLAYS 
Lh)LlD IS BET\VEEN 35%> ANTI 50(~;) 

SMALLER THAN 0I 
::;JlEi------------------------l------------------------1 

LOGGED BY 

2 1-1 
L 

3 

A ..,. 

.; .., 

SILTS CLAYS 
LIQUID LIMIT iS GREATER THAN 

DitTE 

SOlL DESCRIPTION 

G10c,nd waler elevation 

-soil 
-soil 

L= 
M = 2.5'' Outside D;,,rncter 
T = 2" Outside Di;.nH:>l0r 
ST Tube 
BAG Bog Sample 

VERY LOOSE 
LOOSE 

MEDIUM DENSE 
DENSE 

VERY DENSE 

0-4 
4-10 
l0-30 
30-50 

OVER50 

MH 

CH 

VERY SOFT 
SOFT 
FIRM 
STIFF 

VERY STIFF 
HARD 

BORING 

0-2 
2-4 
4-8 
8-16 
16-32 

OVER32 

MISC. 
LAB 



Page 23 

LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6" ss BORING NO. 1 

- ci .,.., 
0 

~ :z: (1) 
'_,./ (1) 0... 
,.c - >, - O...f-,s 
0... '"" /:: -0 (i.) 

rcJ 0 ,-., 
f--< {jJ rd 

- -- 1 
l -

- -
l-l ,._ 2 - L 

>- -
>- ?. -.) 

- -

- A ---r 

- -
>- ,:: -..} 1-2 - - L 
f-

r -0 
...... -
f- 7 -
- -
- 8 -
I- -
>- 9 -- -
-10- 1-3 - - T 
-11-
- -
~12-
>- -

-13-- -
-14-
,._ -
1-15 -- -
>-16 -
>- -
>-17-- -

-19-
..... -

-21-

>- -

-23-

~24-

-0 
.D 
8 
>, 

Cf) 

-
!:1 

·.i 
I 

:1·-_:1 
l:1 

1 
·1 ·.1 

ti 
:_:J 

i:1 
1 ., ., ·.1 I 

.·1 
1· 

';.-_:1 
,.· 
1:l 

·.I 

."I 

-------

Soil Description 

5" Bascrock 

Yel'.u•si~h brown Silly SAND, fine grained sand, moist, 
1rh:Jiurn den~i.j 

Yellowish brown SAND, fine grained sand, moist, 
n1c<liu.H1 d~u~c 

Dar~ yell?wish brown SAND, fine grained sand, damp 
~.uvtiluru (tense 

Terminated at 11 1/2' 

Pacific Crest Fnu" ,, Inc. Log 
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FORA Road Impr0vcn1cms 
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Soil Description 

-r:'.r; 
5" Bascrock 

Dark yello,vish brown SAND, fine grained sand, damp, 
n1~Jiu.1n d~n~c 

Ydluv, ish bi"cW>ii SAND, fine grained sand, damp, 
rncJ.iwn <lLilSC 

Yellowish brown SAND, medium grained sand, moist, 
n1cJ.iu1n dense 

Boring Termim,k<l at 11 1/2 · 
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Pacific Crest E11giaccring Inc. 
444 Airp0rt Blvd., s~1ite 106 
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Figure No. 7 
Project No. 03102 

Date: 02/26/04 



Page 25 

LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6" ss BORil>.JG NO. 3 

,.....,_ -:t, 
~ ._, 

:: 
fr 
0 

- -
- l -

c- 2 -
3-1 
T - -

- 3 -
- -
-4-
,- -
f- 5 --

3-2 
I- - L 
-6-
'- -

f- 9 -

3-3 
- L 

-12-

-18-

-19-

-20-

~24-

-------

Soii Description 

Ydl_uwi:;h br0v,n SAND, fine graiu.:d sand, moist, 
1I1(\.lhi1u di.:nse 

Yd1.'.m isl, brown SAND, fine grained sand, moist, 
n1~\.llui1t deus;,.; 

Boring T i;:11~1;;,;;led :ct 11 l/2 · 

Pacific Crest Lng;i•ct:rii:g Inc. 
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Figure No. 8 
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Date: 02/26/04 



Page 26 

LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6" ss BORING NO. 4 

-,.c 

fr 
Cl 

0 

1 
(/J 

-------

Soil. Description 
Misc. 
Lab 

Results 

- -·?l"~'~d...--~------------------+---,1----1---1----+---1-------1 

-

.... 5 - 4-2 - - L .... 6 -

.... -
f.- 7 -
,_, -- 8 -- -
.... 9 -
>- -
-10- 4-3 ..... - T 
-11-
.... -
-12-
- -
'-l3-

'-15-

-16-

r-19-

-20-

__, r 5" Ba~crni:k 

u ·J. 
. l , . 
I 
:I: 1-. 

No San1plc Tti;covcred 
Dark yeilowi~h brovro Silty SAND, very fine grained 

tl..::np, very dense 

·· Ycllmvish brown SAND, fine g,a(:1:.:d sand, damp, dense 

Yeil,1" ish brown SAND, fine grained sand, moist 
medium dense 

iL,ii,:,; Te::minated at 1 l ] I?• 

SM 

SP 

Pacific Crest Enginl.'.cring Inc. 
444 Airport Blvd., Suite 106 

\Vai;:,~mvilk, CA 95076 
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Figure No. 9 
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Soil Description 

(Proposed Roadway Cut ofl l feet) 
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Figure No. l 0 
Project No. 03102 

Date: 02/26/04 
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Soil Description 

T'.AC 

Ydiowitih brown SAND with sill, fine grained sand, 
1nu1st, dense 

SAND, fine g,<1irlf.:<l sa,i<l, moist, loose 
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Brown SAND with silt, fine ;,.__,::1..;d ,;..lll.l, <l,u:1h loose 

~ight yellowish brown SAND, fine grained sand, moist, 
1:-., "'~'" 

Light yeli(>w;sh brown SAND, fine giaincd snnd, mo1st, 
rn~Jiuru J,:,;Ltsc 

Boring Ter,11i;1akt'. ::, l l 1i2' 
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SM 

Pacific Crest Lngin-.;s:r:ng Inc. 
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Figure No. 12 
Project No. 03102 
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Soil Description 

4" AC. 2"' Ba~0r0ck 

Yclkmish b1ww,i SAND, line grained sand, moist, dense 

Light yeliowish brown SAND, fine grained sand, moist, 
loose 

Light yelimvish brown SAND, fine grained sand. moist, 
! 11e1..li u.111 dense 

Terminated at J l 1/2' 

SP 

Pacific Crest Engineering Inc. Log Test Borings 
FORA Road famrovements 

Seaside, California 
..:~44 Blvd., Suite 106 

W atsonvillc, CA 9507 6 
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Results 
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#200 Sieve 

Figure No. 13 
Project No. 03102 

Date: 02/26/04 
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Soil De::,cription 

Lighr cruvvii SAND, fine grained sand, moist, 
ntcdlurn dtns0 

Light yell0""i,,li brown SAND, fine grained sand, moist, 
loose 

Light yellowish brown SAND, very fine grained sand, 
n10isi, 1n~diu1n d.i..::1~t->e 

SP 

Pacific Crest }.:,11gin\;;.:ring Inc. 
444 Airport nlv<l., Suite 106 

v'v'ut,,0n\-ilk, CA 95076 
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Seaside, California 
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Figure No. 14 
Project No. 03102 
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Soil Description 

B10,H1 SAND, fine grained sand, moist. medium dense 

B1Jv.,1 SAND with silt, fine grained sand. moist, medium 
dense 

Lig~1_t L:·tJv,n SAND, fine grained sand, moist. 
meu1um dense 

Material consistent 

D0ri11g Tenninated at 16 li2' 

SP 

Pacific Crest Er;giac:,;;ring Inc. 
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FigureNo.15 
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Soil De:;c1ip~ion 

(Prosposed Roadway Cut of 20·) 

Light ;ciluwi:.,h brmvn SAND, fine grained sand, moist, 
loose 

Lgl;: :,c;llm,i~h bruwn SAND, fine grained sand, mois1, 
loose 

Lighl ydlowish brown SAND, fine grained sand, moist, 
1ncJit.un Jcnsc 
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Pacific Crest Erigin-.:..;rin5 Inc. 
444 Airpori Uh d., SL::te l 06 

\\'atsom inc, CA 95076 

Log of Test Borings 
FORA Road I1:npr0vtm.:nts 

Seaside, California 

SP 

10 

JO 

25 

26 

2.8 

105.0 !.9 

4.2 

4.1 

Misc. 
Lab 

Results 

4'% Passim, 
#200 Sieve 

Figure No. 18 
Project No. 03102 

Date: 02/26/04 
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Figure No. 19 
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Soil Description 

l)ar~ yell?\-\'i0h bru\;.n S_,:\.I<"D, fine grained sand, rnoist, 
iil(:lJ..,,aill J.ClbC 

Light yellowish l;,,,,H1 SAND, fine grained sand, a,"i;:;l, 
~lh)~;,.: 

Y"cl1.\,;\A _i;,l~ bi o\.-vn Si\NI), fine gi'ainc-.d sand, 1noist, 
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Cul of 15') 
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Ycl~owish brown SAND, fine grained sand, moist, 
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Yc]~~)'vYi~r~ bro\\E SAND, fine grni;1cd sand, moist, 
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Soil 

11 Silty SAND, fine grained sand, moist, 

lm.,v:1: SAND, fine sand, moist, 

·,dlu,-.i~h biG>'ili SAND, fine gramed sand, moist, 
i ,,,,,, 

'-''Vlic'.I'-' 

Boring Tc1 

Log 
FOR;\ 

SM
SP 

12 

26 

21 
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Lab 
Results 

122.8 9.9 17%Passing 
#200 Sieve 
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O.l 
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DATE DRILLED 2/6/04 BORING DIAMETER 6" ss 
-------

Soil Description 

(Prop0sed Cut of20') 

Baserock 

y:.,11,,,, ,:,L b,;,,a SAND, fine grained sand, damp 

bl,1,,1~ SAND, medium grained sand, 
tl,.;as~ 

Lighty ~:lo\\ itJ1 brJ'>Yn S/\ND, 111cLii..ffii 
1noist, 1.1.1,..:Jiu1!,1 Jl,:n:::-0 

i::: - 0 ·o·p 
VJ ~ 

~ 'U t;::; 
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t;::; lfj (\) 
lfj I:-< ..2 ·;.:: ro -- B5> ;:) u 

SP 

13 
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..a >-.. 
Ul lo-; 

c1B' ·c30 
~'+--< 08 . 0 
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Lab 

33/.0 Pa:s:siug 
#200 Sieve 

Figure No. 26 
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LOGGED BY DE DATE DRILLED 2/6/04 BORING DL'\:\lETi::cR 6 · ss BOR~G J\;o, 19 -------

Soil Desc::ipLion 

Light yellowish brmvn SAND, mcdlmn gn,incd sand, 
nH..:i.s~~ racdiu;r1 d(;ns.c 

:31~·-
-32 
,-. 

:33~ 
,-34-

-~' -i j_) 

I- -
L"6-I .:, 
~ -
~37-
~ 
t-38-

~ 39= 
I 

I- -i 
l ! 
'-40-

:-43-
~ -
t-44-

r-~. 45 = 
46-

-
' i-4'7-
~ '_ 
}-48-

I Pacific C:rl,;~t .Sngir,;.;eri11g Inc. 
444 /iL_-~vrt tll\/t:L~ Suite 106 

\\"atSlHl\'il1~, CA 95076 

Log of Test Borings 
FORA Road In;.prn'. cmtr,ts 

Sea6ide, California 

SP 

17 96.1 3.8 

Misc. 
Lab 

Results 

Figur~ No. 27 
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I LOGC[D D\' DE DATE DR[LLED 216104 BORE~G DIAMETER 6'' ss BORI:<G NO. 20 ' ---- --------
~ ...., 
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~--' 
p. 
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-
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~ :~~ 
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i-·1.1-
1 ' r -
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._ -
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O,' et""' 
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~ 

e 
;>. 

r./) 

=-,, ... .,, 

r : 

I 
I 

Soil Description 

Yellv,,i:,;, brown SAND with silt, fine grained sand, J,u,ip 

Y~th;,,;"h btu\vll SAND. fine grained sand, damp, 
nh.':tli~rn dense 

" ., ·· : .. ,, '. "· · scND -fi • •· : I ·0 d ,,,. .. , .. J.i.,,J.o.V>,J.;')l: LJh; .. · • .;.l .1..\. , ~Ine e:,1a ... nc( s, .. n , u,.u1.L1J, 

n1eu1urn u;.;1i;j~ 

Boring Tcnn!uaL:d at 21 1/2' 

Pacific Cre"'c E:~;:',it.-.:cri:1g Inc. ~ -!:,og of Test Borings 
rURA Road fmpiv, ,·mcm;:; 

Seaside, C::.1ifon1ia 
444 . Bivd., Suitf: .106 

WaL0mill...-, C'·, 95076 

SP 

16 

17 

19 

98.6 4.8 

I 

Misc. 
Lab 

Results 

2'% Pas~iug 
#20C Sieve 

! 100.9 5.5 

Figur~ No. 28 
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Yellowish brown SAND v;.ith 
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18 105.8 4.3 
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fine 
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LOGGED BY DE DATE DRILLED 2/6104 BORIT~G DIAMETER 6" ss BORING NO. 22 
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Soil Description 

,::: 
~.s o~ 
vfJ ~ 
-0~ 

(J_) .,,_ 

c.;:::~ 
·;::: ~ 

(Proposed Roadway Cut of 18') 5 U ---------------------~--~ 
2. AC, 4" D.!S(.:i1)..:k 

sand, damp 

Yei[ow;:,h lhow;1 Silty SAND, fine grained sand, damp, 
dense 

·1-:;l,mi:,h u10v.n SAND, fine ,.;1aii1ed sand, damp, 
n,..:J:w_;.:i. d~nse 

SP 

SM-

I 
Pa.~ific Crest Engi:1c~ri11g I1lc. Log of Test Bo.rings 

FORA R~JJ Imp1y'. c~~lC'.It.s 
s~a:~t.J.J(;, C::t.lilOJ~ll~! 

-+4-1-Airporif3l\\J.: · 106 
\\'.c,i1~011\'il.:c, CA 95076 

39 

28 

5.8 

4.5 

Misc. 
Lab 

Results 

12%, Passing 
#200 Sieve 

Figure No. 3 l 
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LOGGEDBY DE DATE DRILLED 216104 BUI(l~G DL\:,lc lER 6" ss BORil'~G NO. 22 

= ~ 22-3 
- T 
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~v I - _, 
- -
- -
- -

-
"" -c:1-

- -
- -
- -
-31-
- -
- -
- -
-33-

-35-

- -

- -

-42-

-

Pacific Cr(.:0t Enginl:cJL;.g I11~. 

444 Ai1·pu1t Blvd., Sui1~ J 
Wab0n1,lll..:, CA 95076 

--------

Soil Description 

Log of Test Bo.rings 
FORA Road Inrn.:.-o, cril;::nU, 

Seaside, California 

SP 

33 4.2 

Misc. 
Lab 

Rc~u.lts 

figwc ;.;-o. 32 
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~ 8 -
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'-10 - 23-2 
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-11-

.... -
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(Proposed R0.:iJ ,v;;:,. C,1t of7') 
f 1/2' A.l: 3n Bi __ ;Cro:l 

Ye];,p;:is\1 O!'IJV>l, SAND, fine grained sand, damp, 
l1 H.:. .... iitu n \...i0lb~ 

Y~:10·.- is:1 ;J;im n SAND, fine grained sand, damp, 
, -,_.,:;,,.,,, ,l-. ,•--a", 
ill...,,"'-l.1-..f.J-iJ \_l.\,,..'J,;o,v 

·1--..:L __ ,. i~!: :::\ .. '-', ,l S/1.ND, fine grained sand, damp, 
Ln\_·diL~±n J;,;,;;1;;-;c 

Log of Test Boring:,; 
FOR~!\ R?ad Impi:9v.::~u-:ats 
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SP 

]3 
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21 
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LOGGLD BY DE DATE DRILLED 2/6/04 3OK[\G iJL-\?\E::,Ti:..,i.;__ C' ss Bu1z;;\G ?\0. 24 
-------

,-._ 
ci 0 

2 z$ '-" 0 ..c .D _, }v s 0.. 
Q) >-, 
0 !C/'.l ~ ;-j'' 

Soil Descrip~ion 

' 
--1 

,_ 1 - SP 

>- -
>- 2 -

- 3 -
0- -
>- 4 -
0- -

-6 =sl 
~7-

8 -
SM .- -

I- 9 -

r-
!-10 -
I 

F -11 -

-12 = 
~ 13-

24-i 
L 

'Yeil0\~ :J1 hr0\Yll Silty S,t\NI>~ fine grained sand, Ju.111p, 
1_:_1,..> ... ~id111 <l~nsc 

\-..:Lu.', (,,h LlvWll SAND, fine grained sand, damp, 
~n..:..1.i.~1.n1 ~h.:Hsc 

Bui Tern1inated al 16 1/2' 

J?cu.:ilic Crest E11gi1l~l;ri11g In'2. 
~~,~ /·}._irpvrl Bl"v ~i., Suite l VG 

'v\-atsv:1\ iE~, CA 95076 

~ !''~ .-B . Log o. J esl onngs 
F()lZr\. P .... t;ad I1r1prc,·c;_:1t~nrs 

Sc<l.)~Je, CalifurnL1 

SP 

18 109.5 7.8 

ivilsc. 
Lab 

24% Passing 
#200 Sieve., 

Figure No. 34 
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DE DATE DR1LLED 2/6/04 BORlNG -------

SM 

sand, 

27 4.7 121>0 
tt200 Sieve 
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fine sand, damp, 

16 4.2 

fint: 

8 3.3 

at H 1/2' 
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-------t-----t----

63 

12.6 

Dry D1;n-:,ity at Test, p.c.f. 115.7 

R V;ilue at 300 p.s.i. 
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····- { 73 ) 
' / 

R Value Rcsulls 
f'C)lL-\ Road l1ripl'o\.1i:111c-11is 

Seaside, Califctt,;u 
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l 18.6 
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Sample Number: R-2 

Sainple Description: Bwv;n SAND with silt 

ExudaLiu1;_ .Pressure, p.s.i. 

Dry De~1:-,ity at Test, p.c.f. 

R Value at 300 p.s.i. 
LXl,'cLU.on Pr-::ssur..; 

A 
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- h )~ 
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116.4 

= ( 75 '-
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R Yalu~ Results 
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B 
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Figure No. 37 
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Cover Thickness by Expansion Pressure (i,;c;1.cs) 

Sample Number: R-4 

Dc;:;;.;ription: Orange brown SAND with silt 

A B 

ExmlaLion Pressure, p.s.i. 84 599 
------+----+---

67 7n V 

% Muisiu1t at Test 15.7 13.1 

Dr:l D..::nsity at Test, p.c.f. 105.1 106.5 
I 

( 68 ) I 

Pa(:ifi(: Crest l~ngi11-ceriag I:1c? 
444 Airport Bl,..:., Sc1.ii~ l06 

\V~tsoH.vlllc, CI\. 95076 

R Value Results 
FORA Road fo1pr0vc1uc~:Ls 

Seaside, Cdifornia 

1--+--t---t-+---l 10 

i i 
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Figw~ 1~o. 39 
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R Value Results 
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l!i 
0 

WELL SUMMARY AND 
DRIWNG REMARKS 

MONITORING WELL NO.MW-OU1-75-A 
COORDINATES: N 2145297.76 

E 5745706.69 
FlElD GEOLOGIST P, Browne DAlE BEGAN .,.3,_/1,_4.,./..,.06.,._ __ _ 
CHECKED BY ..,E._ • ..,.S .. ch..,m......,ld.._t ____ DAlE FlNISHED 3/15/06 
APPROVED BY J. Moser SURFACE ELEV._.1.,.0,,.8 • ...,4.,.5 __ _ 
TOTAL DEPTH 98 ft. CORE SIZE NIA 

0 +---+----------.,,....+-+-,,r---+-+---+------------'""""'"""""'-'"""".__ _______ ---1 
SM O 0.5' SILTY SANO: very dark gray (10YR 3/1); 85:1: fine ta coarse sand; 

15:1: sit; looee; moist 

0 5' As obow 

SW 0 7' v.e..t. GRADED SAND: )'llllowlsh brawn (10YR 5/4); 90ll: fine to coarse sand; 
10ll: sit; looee; moist 

10 3" Dia. 
Sch. 80 PVC 

0 10' As obow 

Solid Casing-----1~ 

0 15' As above; loose; dry 

20 0 20' As abow 

0 25' As abow 

30 0 30' As abow 

0 35' As abow 

40 0 40' As abow 

0 45' As abow 

50 0 50' As abow 

O 55' As above; loose; moist 

60 
,SO Sand 

0 60' As abow 

3" Dia. 
Sch. 80 PVC ,i. 

0.01 o• slot screen 
0 65' As above; loose; wet 

70 O 70' As abow 

#1 /20 Lonestor Sand 
O 75' As abow 

80 0 80' As abow 

0 85' As abow 

90 0 90' As abow 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 
LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_YtN_B_Y __ K_.,...Bl_o.,...ck __ CH_E_CK_E_D_B_Y-+----------tFlDILESK NNAUMMEBE&R MW-001-75-A 
DAlE 4 18 06 APPROVED BY 

PAGE 1 OF 2 

~ 
Shaw® Shaw Environmental, Inc. 
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WELL SUMMARY AND 
DRIWNG REMARKS 

End Cap 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 

(/) 
0 
(/) 
::J 

SW 

-
CH 

ILi 
...J 
Ci: 
0 
II: 
Q. 

MONITORING WELL NO.MW-OU1-75-A 
COORDINATES: N 2145297.76 

E 5745706.69 
FlElD GEOLOGIST P, Browne DATE BEGAN .,.3,_/1,_4.,./..,.06.,._ __ _ 
CHECKED BY ..,E._ • ..,.S .. ch..,m......,ld.._t ____ DATE FlNISHED 3/15/06 
APPROVED BY J. Moser SURFACE ELEV._.1.,.0,,.8 • ...,4.,.5 __ _ 
TOTAL DEPTH 98 ft. CORE SIZE NIA 

ni:-C::f'RIPTION 

0 92' As above 

0 95' FAT WY: grayish brown (2.5Y 5/2); 90% clay; 10% sHt; soft; 
moist; driller notes a change 

0 97' As above; dark greenish gray (SGY 4/1) 

Bottom af Boring - 98' 
Lagged by cuttings 

PAGE 2 OF 2 

LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_YtN_B_Y-tl_K_. ,_Bl_a.,...ck_-tl_CH_E_CK_E_D_B_Y-+1----------t F101LESK NNAUMMEBE&R MW....OUl-75-A 
DATE I 4/18/06 !APPROVED BY I 

~ I Shaw® Shaw Environmental, Inc. 



i!: 
l!i 
0 

WELL SUMMARY AND 
DRIWNG REMARKS 

0 -t----1-----------...,,,.-1 

10 J" Dia. 
Sch. 80 PVC 
Solid Cosing-----1~ 

20 

30 

40 

50 

Bentonite Chips 

60 

70 

80 J" Dia. 
Sch. 80 PVC 

0.010" slot screen ---t'-.";<1-..JI 

90 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 

SW 

MONITORING WELL NO.MW-OUl-76-A 
COORDINATES: N 2145395.27 

E 5745912.29 
FlElD GEOLOGIST P, Browne DAlE BEGAN ,..3,_/1,..3,../..,.06...._ __ _ 
CHECKED BY ..,E._ • ..,.S .. ch..,m......,ld.._t ____ DAlE FlNISHED 3/14/06 

APPROVED BY J. Moser SURFACE ELEV.~l-P=Z-~4~1 __ _ 
TOTAL DEPTH 100 ft. CORE SIZE NIA 

0 0.5' ml. GRADED SAND: dor1< gro)'lsh brown (10'\'R 3/2); ~ fine to coarse 
sand; 1 Oll ant; loose; moist 

0 7" As obow; dor1< yellowish brown (10'\'R 4/4) 

0 10' As obow 

0 15' As above; 95ll fine to coarse sand; 5ll silt; loose; «y 

0 20' As abow 

0 25' As above; yellowish brown (10'\'R 5/4) 

0 35' As above; dark yellowish brown (10'\'R 4/4); loose; dry 

0 40' As abow 

0 45' As abow 

0 50' As abow 

0 55' As above; yellowish brown (10'\'R 5/4) 

0 60' As abow 

0 65' As abow 

O 70' As abow 

0 75' As above; yellowish brown (10'\'R 5/4); 90ll fine to coorse sand; 
10ll sit; loose; wet 

0 80' As abow 

0 85' As abow 

0 90' As abow 

PAGE 1 OF 2 

LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_YtN_B_Y+-_K_. ,_Bl_a.,...ck_+-CH_E_CK_E_D_B_Y--1-----------t FlDILESK NNAUMMEBE&R MW-OU1-76-A 
DAlE 4 18 06 APPROVED BY 

~ 
Shaw® Shaw Environmental, Inc. 



F 
1h 
0 

WELL SUMMARY AND 
DRILLING REMARKS 

fl /20 Lonestar Sand ---

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 

SW 

CH 

MONITORING WELL NO.MW-OUl-76-A 
COORDINATES: N 2145395.27 

E 5745912.29 
FIELD GEOLOGIST P, Browne DATE BEGAN .,.3,_11 .. 3,.,_/..,.06.,._ __ _ 
CHECKED BY ,..E.....,.Sch......,m.,.,ld.,.t~--- DATE FINISHED 3/]4/06 
APPROVED BY J, Moser SURFACE ELEV._.1 ... 0 ... z, ... 4.._1 __ _ 
TOTAL DEPTH 100 ft, CORE SIZE NIA 

DESCRIPTION 

0 95' As abow 

0 97.5' FAT CLAY: gro)isll brown (2.5Y 5/2); 90X clay. 10X silt; soft; 
moist; drller notes a change 

Bottom of Boring = 100' 
Logged by cuttings 

PAGE 2 OF 2 

LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_AWN __ B_Yt--_K • ..,.B_l..,.ack_-+-C_HE_C_K_ED_BY_t-----------tFlDILESK NNAMUMEBER& MW-OU1-76-A 
DATE 4 18 06 APPROVED BY 

I):, 
'® Shaw Environmental, Inc. 



i!: 
l!i 
0 

WELL SUMMARY AND 
DRIWNG REMARKS 

0 -t----1-----------...,,,.-1 

10 J" Dia. 
Sch. 80 PVC 
Solid Cosing-----1~ 

20 

30 

Bentonite Chips ---

#flO Sand 

40 

#1 /20 Lonestor Sand ___ ,.._ 

50 

J" Dia. 
Sch. 80 PVC 

60 0.010" slot screen -----1-.1------i 

70 

80 

90 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 

SM 

SW 

CH 

MONITORING WELL NO.MW-OUl-77-A 
COORDINATES: N 2145243.17 

E 5745276.13 

FlElD GEOLOGIST P, Browne DAlE BEGAN ,..3,__/2.,2.,/_.0"'6 __ _ 
CHECKED BY ..,E._ • ..,.S .. ch..,m......,ld.._t ____ DAlE FlNISHED 3/22/06 

APPROVED BY J. Moser SURFACE ELEV.~8~0=6~6~---
TOTAL DEPTH 76 ft. CORE SIZE NIA 

0 0.5' SILTY SAND: very dark gray (10YR 3/1); ~ fine to coarse sand; 
20X silt; loose; moist 

0 5' As obow 

0 6' v.e..t. GRADED SAND: dark ~lowish brown (10YR 4/4); 90X fine to coarse 
sand; 1 OX snt; loose; moist 

0 10' As abow 

0 15' As abow 

0 20' As abow 

0 30' As abow 

0 35' As abow; dark ~lowish brown (10YR 4/4); loose; dry 

0 40' As abow; ~lowish brown (10YR 5/4) 

0 50' As abow 

0 55' As abow 

0 60' As abow; dark ~lowish brown (10YR 4/4); loose; wet 

O 70' As abow 

0 74' FAT CLAY: ollw gray (5Y 5/2); 95X day; 5X slit; soft; moist; 
drDler notes a change 

Bottom of Boring = 76' 
Logged by cuttings 

PAGE 1 OF 1 

LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_YtN_B_Y __ K_.,...Bl_o.,...ck __ CH_E_CK_E_D_B_Y--t-----------tFlDILESK NNAUMMEBE&R MW-001-n-A 
DATE 4 18 06 APPROVED BY 

~ 
Shaw® Shaw Environmental, Inc. 



MONITORING WELL NO.MW-QU1-:Z6-A 
I-

COORDINATES: N 2145477.85 L,J 0 L,J 
WELL SUMMARY AND LL ~z L,J E 5745372.49 
DRILLING REMARKS (/) ....I 

~ !Ii~ 0 c;: FIELD GEOLOGIST P, Browne DATE BEGAN 3/15/06 (/) 0 

F < L,J :::, It: CHECKED BY E Schmidt DATE FINISHED 3/]6/06 
(/)~ 

a. a. APPROVED BY J, Moser SURFACE ELEV. 97.49 L,J 
0 TOTAL DEPTH 113 ft, CORE SIZE Ill/A 
0 DESCRIPTION 

SM O 0.5' SILTY SAND: dorlc grayish brown {10YR 4/2); 85:1: fine to coorse sand; 
15:1: ant; loose; moist 

0 6' As above; dorlc )'llllowlah brown {10YR 4/4) 

3• Dia. SW 0 9' 'IIB..L GRADED SAND: )'llllowlah brown {10YR 5/6); 90:1: fine to coorse 
10 Sch. 80 PVC 

sand; 10ll: ant; loose; moist 

Solid Cosing 

0 15' As above 

20 0 20' As above 

0 25' As above 

30 0 JO' As above 

0 J5' As above 

40 Bentonite Chips 0 40' As above 

f60 Sand 
0 45' As above; dorlc )'llllowlsh brown {10YR 4/4) 

50 0 50' As above 

fl /20 Lonestor Sand 0 55' As above 

60 0 60' As above 

3" Dia. 
Sch. 80 PVC 0 65' As above 

0.010• slot screen 

70 0 70' As above 

0 75' As above 

80 End Cop 0 80' FAT a.AY: dorlc greenish gray {5GY 4/1); 95:1: cloy; 5:1: sot; soft; moist; 
CH drl ler notes a chonge 

Bottom of Boring = BJ' 
Logged by cuttings 

90 

PAGE 1 OF 1 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 
LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_WN_B_Y+-_K_.,...B_la.,...ck_+-CH_E_C_K_ED_B_Y-+----------tFlDILESK NNAMUMEBER& MW-OU1-78-A 
DATE 4 18 06 APPROVED BY 

I):, 
'® Shaw Environmental, Inc. 



i!: 
l!i 
0 

WELL SUMMARY AND 
DRIWNG REMARKS 

3" Dia. 
Sch. 80 PVC 
Solid Cosing-----1~ 

Bentonite Chips 

#60 Sand ----h 
40-+---+------------+iH 

50 
#1 /20 Lonestor Sand __ _, 

60 

3" Dia. 
Sch. 80 PVC 

0.010" slot screen -----1~r-, 

70 

80 

90 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 

SM 

SW 

CH 

MONITORING WELL NO.MW-OU1-79-A 
COORDINATES: N 2145515.23 

E 5745150.03 
FlElD GEOLOGIST P, Browne DAlE BEGAN ,..3,__/2._1.,./..,.06...._ __ _ 
CHECKED BY ..,E._ • ..,.S .. ch..,m......,ld.._t ____ DAlE FlNISHED 3/21 /06 
APPROVED BY J. Moser SURFACE ELEV._.9 .. 2..,3.,0.__ __ _ 
TOTAL DEPTH 78 ft. CORE SIZE NIA 

0 0.5' SILTY SAND: very dark gray (10YR 3/1); ~ fine to coarse sond; 
20X silt; loose; wet 

0 6' As obow; dork yellowish brown (10YR 4/4); loose; moist 

0 10' vat. GRADED SAND: yellowish brown (10YR 5/6); 90X fine to coarse 
sond; 1 Oll snt; loose; moist 

0 15' As abow 

0 20' As obo119; yellowish brown (10YR 5/8); loose; dry 

0 30' As obow 

0 35' As obo119; yellowish brown (10YR 5/4) 

0 40' As obow 

0 55' As obo119; dork yellowish brown (10YR 4/4); loose; moist 

0 60' As obo119; looae; wet 

O 70' As obow 

0 75' FAT CLAY: ollw gray (5Y 5/2); 95ll doy; 5ll slit; soft; moist; 
drDler notes a change 

Bottom of Boring = 78' 
Logged by cuttings 
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LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_YtN_B_Y __ K_.,...Bl_a.,..ck __ CH_E_CK_ED __ B_Y--,. ________ FlDILESK NNAUMMEBE&R MW-001-79-A 
DAlE 4 18 06 APPROVED BY 

~ 
Shaw® Shaw Environmental, Inc. 
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l!i 
0 

WELL SUMMARY AND 
DRIWNG REMARKS 

0 -t----1-----------...,,,.-1 

10 3" Dia. 
Sch. 80 PVC 
Solid Cosing-----1~ 

20 

30 

40 

Bentonite Chips ---

50 

60 

#1 /20 Lonestar Sand -----P 

70 

3" Dia. 
Sch. 80 PVC 

0.010" slot screen ---I~ 

80 

90 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 

SW 

MONITORING WELL NO.MW-OU1-8O-A 
COORDINATES: N 2145694.84 

E 5745290.96 
FlELD GEOLOGIST P, Browne DAlE BEGAN ,..3,__/2.,0.,/_.0"'6 __ _ 
CHECKED BY ..,E._ • ..,.S .. ch..,m......,ld.._t ____ DAlE FlNISHED 3/20/06 

APPROVED BY J. Moser SURFACE ELEV.~8~5=9~0~---
TOTAL DEPTH 91 ft. CORE SIZE NIA 

0 0.5' ffl.l GRADED SAND: yellowlah brown {10'1'R 5/4); 9~ fine to coarse sond; 
1~ sit; loose; moist 

0 5' As above 

0 10' As above 

0 15' As above 

0 20' As above 

0 25' As above 

0 30' As above 

0 32' As above; dorlc yellowish brown (10'1'R 4/4) 

0 35' As above 

0 40' As above; yellowfah brown {10'1'R 5/4) 

0 45' As above 

0 50' As above 

0 55' As above; dorlc yellowish brown {10'1'R 4/4); loosa; moist 

O 60' As above 

O 65' As above 

O 70' As above 

O 75' As above 

0 80' As above 

0 85' As above 

O 88' FAT CLAY: driller notes a change; none observed on auger 

Bottom of Boring - 91' 
Logged by cuttings PAGE 1 OF 1 

LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_YtN_B_Y-t-_K_. ,...Bl_a.,..ck_-t-CH_E_CK_ED __ B_Y--1------------t F1
01

LESK NNAUMMEBE&R MW-OU1-80-A 
DAlE 4 18 06 APPROVED BY 

~ 
Shaw® Shaw Environmental, Inc. 



i!: 
l!i 
0 

WELL SUMMARY AND 
DRIWNG REMARKS 

MONITORING WELL NO.MW-OU1-81-A 
COORDINATES: N 2145857.34 

E 5744997.04 
FlElD GEOLOGIST P, Browne DAlE BEGAN ,..3,__/2._1.,./..,.06...._ __ _ 
CHECKED BY ..,E._ • ..,.S .. ch..,m......,ld.._t ____ DAlE FlNISHED 3/21 /06 
APPROVED BY J. Moser SURFACE ELEV.~S~l~,9=7 ___ _ 
TOTAL DEPTH 95 ft. CORE SIZE NIA 

0 +---+----------.,,....+-+-,,r---+-+---+------------'""""'"""'"'-' ...... .__ _______ ---1 
SM O 0.5' SILTY SANO: dork gro)ish brown (10YR 4/2); 55,i; fine to coarse sond; 

15,i; sit; loose; moist 

10 J" Dia. 
Sch. 80 PVC 
Solid Cosing-----1~ 

20 

30 

40 

50 

Bentonite Chips ------

60 

70 

80 
J" Dia. 

Sch. 80 PVC 
0.010" slot screen ---~rT 

90 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 

SW 0 6' vat. GRADED SAND: dark )'llllowish brown (10YR 4/4); go,i; fine to coarse 
sand; 1 o,i; ant; loose; moist 

0 10' As above; )'llllowlsh brown (10YR 5/4) 

0 15' As above; )'llllowlsh brown (10YR 5/6}; loose; dry 

0 25' As abow 

0 30' As abow 

0 35' As above; )'llllowfsh brown (10YR 5/4) 

0 45' As abow 

0 50' As above; dork )'llllawlsh brown (10YR 4/4) 

0 55' As above; dork )'llllowlsh brown (10YR 5/4); loose; dry 

0 60' As abow 

O 70' As above; loose; moist 

0 75' As above; dork )'llllowlsh brown (10YR 4/4); loose; wet 

0 85' As abow 

0 90' As abow 
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LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_YtN_B_Y __ K_.,...Bl_a.,..ck __ CH_E_CK_ED __ B_Y--,. ________ FlDILESK NNAUMMEBE&R MW-001-81-A 
DAlE 4 18 06 APPROVED BY 

~ 
Shaw® Shaw Environmental, Inc. 
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WELL SUMMARY AND 
DRIWNG REMARKS 

End Cap 

DRILLING CO. : Woodward Drilling 
DRILLING METHOD : 1 O" Hollow Stem Auger 

SW 

CH 

MONITORING WELL NO.MW-OUl-81-A 
COORDINATES: N 2145857.34 

E 5744997.04 
FlElD GEOLOGIST P, Browne DATE BEGAN ,..3,__/2._1.,./..,.06...._ __ _ 
CHECKED BY ..,E._ • ..,.S .. ch..,m......,ld.._t ____ DATE FlNISHED 3/21 /06 
APPROVED BY J. Moser SURFACE ELEV.~S~l~,9=7 ___ _ 
TOTAL DEPTH 95 ft. CORE SIZE NIA 

ni:-C::f'RIPTION 

0 93' FAT a.AY: olive gray (5Y 5/2); 95X day: 5X slit; medium stiff; moist; 
driller notes a change 

Bottom of Boring = 95' 
Lagged by cuttings 
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LOCATION : OU1 Armstrong Ranch, Former Fort Ord, California 
PROJECT NO. : 783751 

t-D_R_A_YtN_B_Y-tl_K_. ,_Bl_a.,...ck_-tl_CH_E_CK_E_D_B_Y-+1----------t F101LESK NNAUMMEBE&R MW....OUl-Bl-A 
DATE I 4/18/06 !APPROVED BY I 

~ I Shaw® Shaw Environmental, Inc. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HLA Remedial Investigation Sites1 
 - Overview 

 
 

 
 

 

                                                 
1 Overview map of 1995 Remedial Investigation Sites of Concern.  Please see Figure 5 for full individual 
site citations. 
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Site 101,2 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 
2 Boring logs could not be located for this site.  Boring locations are provided for reference. 
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1 Please see Figure 5 for full citation. 
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Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

CEG 
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07579,534.02 

Equipment Hand Auger 
QJ 3 1/2"-diameter 

:5 0. 
a. E Elevation _______ _ Date 3-12-92 
QJ co 
0 (/) 
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20 
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DARK GRAY SIL TY SANO (SM): loose. moist 

ROCKS. COBBLES FOR EROSION CONTROL (?): 
water seeping in boring 
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Bottom of boring at 2.5 ft. 
Groundwater encountered 

Log of Boring OF-11-01 PLATE 

Basewide Surface Water Investigatio~ 
Remedial Investigation 
Fort Ord; California 12 
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DATE 
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REVISED DATE 
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23366 041712 
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Basewide Surface Water Outfall Investigation 
Volume II - Basewide RI/FS 
Fort Ord, California 
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Site 16 & 171 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 
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TCE NO 5.0 A NO 50 A ToiO 5 0 A 

MW-1 ◄ -01-A DJ/17 /92 
Coroon let 

NO(Ol A PC( ND 5 0 A 
TC( NO 5 0 A 
Total VOC!> 

05/05/92 06/0J/9, 0,/16/9J 

NDtOl A NOtOl A NO\O.~Ol A 
NO 5.0 A NO 5.0 A N0(.50 A 
NO 5.0 A NO ~0 A NSi o.~o A 

'2/06/9J 
ND(O ~O) V 

~ 5 V 
1.6 V 

/ • -- - - - . -· ·- - - •. -- · -- M•-14-0t-A --. I 

~~/!;:~9l .. I - -------- -· 
ND 0.50 A # 
ND o~o 'I/ 

NO 

"W-23-03-A 
Carbon Tot 
PCE 
TCE 

I 
05/U1/92 06/09/!l, I 

NA 
NA 
NA 

NA 
NA 
NA ~✓ 

~--~--~-~~-~ I 

I 
I 
I lr,IW-23-0.3-A 

Carbon T1't 
PCE 
TCE 

t.l~ -2J-01-A 

03/17 /92 05/05/92 06/08/92 

NOtOl A NOtO A 
N0!50l A NO 5.0 A NO 5 0 A NO 50 A 

NO 5.0 A ND 5.0 A NO ~0 A 

/ 
1,·, ., 

'· 12/06/93 ' . ~), 

ND\~750J V 

0.50 V 

\ --------::"'· ... MW-23-01-A 
· "- Carbon Tel 

PCE 

DJ/31/92 0~/01/92 06/09/92 12/09/9J 

PCE r.:. 
NA 
NA 
NA 

NA 
NA 
NA 

Carbon lei r...:. I 
TCL f'l:A ----~---~-- _ _._ ___ _, 

Hl.A t I Lt 

- ••-i,-o,-• -7--
1 
I 

TCE 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

N0!0.50l A ND o.~o A 
NO 0.50 A 

EXPLANATION 

~ MONITORING WEU. (HLA) 

♦ MONITORING W£u. (EA) 

lG/1~7A __ 16~/'l 7
A'CROSS-SECTION LINE 

!:!QlES; 

WASH RACK 

_ CREASE RACK 

FORMER HAZARDOUS WASTE 
STORAGE AREA 

SITE BOUNDARY 

AREA BOUNDARY 

8UIL01NG 

!'ENCE 

I SAMPLE LOCATION 

[ r SAMPLE cou.EcTioN DATE 
..---'---,-----'-, 
SS-12-03 D.l/03/9◄ 

PCE 

TCE 

26.Z A 

16.3 NJ 

l 
L PROJECT ANO LABORATORY 

OUAUn(RS; 
QUALIFIERS ARE DEFINED 
IN TABLES 410 ANO 41b, 

CONCENTRATIONS IN 
MICROCRAMS PER LITER 

- ANALYTES-
ABBREVIATIONS ARE DfflNEO IN THE UST or 
ACRONYMS ANO ABBREVIATIONS. SEE NOTES. 

N0(1.0) NOT DETECTED AT THE REPORTING UMIT 
SHOWN IN PARENTHESES 

NA 

,,_,-

NOT ANALVZED 

APPROXIMATE WESTERN EDGE OF' F'ORT ORD
SAUNAS VALLEY ACUICLUDE (F'O-SVA). 

TOTAL 'JOC CONCENTRATION CONTOUR 
IN MICROGRAMS PER LITER; 
FEBRUARY-MARCH 1994 SAMPLING ROUND. 

1. CONTOURS REPRESENT CONCENTRATIONS OF' TOTAL 
voes DETECTED USING EPA METHODS 8010/8020 IN 
BOTH THE A-AQUIFER ANO THE UPPER 180-F'OOT 
AOUIF'ER AS M001nco FROM PLATE 06, VOLUME II - RI, 
BAS(WIOE HYOROCEOLOCIC CHARACTERIZATION SECTION. 

2. THE AQUi.ER DOES NOT EXIST WEST OF' THE SVA, AND CONTOURS 
EXTENDING THROUGH THIS AREA REPRESENT CONCENTRATIONS 
or TOTAL VOC'S IN THE UPPER 180-FOOT AQUIFER. 

J. TH( CHEMICAi. CONCENTRATION CONTOURS ARE BASED ON 
ONC INTERPRETATION or THE DATA AVAILABLE WHEN 
THIS REPORT WAS PREPARED; OTHER INTERPRETATIONS 
MAY BE POSSIBLE. 

Sites 
16 end 17~ 

Fort Ord_/ 
Boundary 

KEY MAP 

If this image is not as 
legible as this overlay, it's 
due to the poor quality of 

the original document 

PLATE: 
NO 

7JJ66189 
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' 
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SITE fl 

I 
N 

I 
I 

0 50 
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OAJE , 
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SITE 25 

NP 
NP I TH-l7-0'J 

58-17-1~ 

NP 
~se-11-12 

+ - -· - ------- -

Harding Lawson Associates 
Engine~rmg end 
lnvironmental Service:, 

\ 
\ 

\ 
\ 
\ 

\ 
\ 
\ 

\ 

I 
' r--~·-

---r ~.~ -

I 

PETE'S PON) 

SITE 18 

~, ,·' 
·:,:- ,( 

,,. 

I 
I 

/ 

I 

---·-----+-- --J 

i 

Volume II - Remedial Investigation 
Basewide RI/FS 

Fort Ord, California 

., 

EXPLANATION 

1-4 TEST FIT 

, • SOIi. GAS SAMPLING POINT (HV.) 

SURrl.C( SOIL SAMPLE (HLl) 

SOIL BORINC/PILOT BORlNC (HV.) 

MONIIORlNC w£u. (HlJ.) 

0:ISTINC UNOERCROUNO STORACE TANK 

FORMER UNOERCROUNO STORAGE TANK 

WASH RACK 

CREASE RACK 

OIL/WATER SEPARATOR 

SffE BOUNDARY 

AR£A OOUNOARY 

BUIL!ltNC 

-=-{ STORM DRAIN OUTrAU. F!PE 

FENCE 

Al'PflOXIMATE DCTENT OF SUBSURFACE 
DEBRIS, CASHED WHERE INFERRED 
ANO QUERIED WHERE UNC(RTAJN. 

~, / DEBRIS THICKN£SS CONTOUR 
• ._/ {CONTOUR INTERVAi. 2 FEIT) 

2.0/60 

NP 

DEPlH TO TOP OF DEBRIS 
/DEPTH TO BOTTOM OF DEBRIS (FEET) 

SUBSURFACE DEBRIS NOT PRESENT 

If this image is not as 
legible as this overlay, it's 
due to the poor quallty of 

the original document 

Silos 
16 and 17~ 

For! Ord_/ 
Boundary 

Debris Thickness Mop 
Site 17 - Disposal Area 

KEY MAP 

PLATE: 

22 
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• 

I 
--:,;..,• ,., . 

I 
I 58-16-20 .... 9.~ 

I TPH-D Unknown 1 

I 1 
I • 

Ii 
I 
I 
I 

SB-lb-15 
NonCorc PAHs 2 99 
TPH-0 Unknown 1500 AJl/d 

I 
I 

( 
I 
I 

I 
I 
i 

., 
I 
I 

. I 
I 
I 

.... e'f,•Z 
r,-,r. .:..,.•· 

SS-IG-10 

SB-16-19 7.50 
NonCarc PAH:, 2.7 
TPH-0 Unkno•n 1J A/d 

2.50 

I '/ 
I 

I 

/
/ lR•16-19 

lPH•D Unknown 13 V/1 

I 
I 

I ,, . I .~ ... 
I 

I / 

I 

. I --.------y---1 
lR-16-17 3.00 

I 
I 

' .. I 
I 

:I 

I 
I 
I 

lPH-0 Unknown 15 A/1 

0.00 ,.oo 58-16-31 
TCOD-TE .001146 .000614 

d 

S5-16-09 
A, 
Cu 
TCOO-TE 

0.00 
22.3 AJ.l/N 
41.6 AJ.l/N 

0.021 

\ 

58-16-05 
TPH-0 Unknown 
Pb 

\\o 
'\,--
/ 

/ 
ss-11--oa 

660 A/1 
3.6 A 

9.00 
56 AJ5/1 

1.50 
.00003 

SS-16-11 
Cu 
Pb 
Sb 
TCOD-TE 
B(o)P-TE 

lR-16-13 

0.00 
53.1 AJ3/N 

96.4 A 
0.69 A~ 

5.756 
27.104 

S8-16-17 10.00 
TPH-0 Unknown 1:. A/d 

15.50 
24.3 A 

se-11-28 

6.00 
NonCarc PAHs 13.97 
TPH-0 Unknown 4300 A/1 

S8-16-29 
TCOO-TE 

1\ 
' ' 

S8-16-02 
Meth)' etr,)' kIton1 
Ac•ton• 

0.00 1.00 
• 00145 .000377 

0.027 A/b 
0.077 A'/b 

' \ 

( 
\ 

EXPLANATION 

TEST PIT 

SOIL CAS SAMPLING POINT (HLA) 

SURFACE SOIL SAMPLE (HLA) 

SOIL BORINC/PILOT BORING (HLA) 

IIONITORING WELL (HLA) 

SEDIMENT SAIIPLE FROII 
STORII ORAJN OUTFALL PIPE 

CROSS-SECTION UNE 

FORIIER UNDERGROUND STORAGE TANK 

- EXISTING ABO\'ECROUND STORACE TANK 

WASH RACK 

e OIL/WATER SEPARATOR 

- - - - SITE BOUNDARY 

- - - - AREA BOUNDARY 

BUILOINC 

STORII ORAJN OUTFALL PIPE 

FENCE 

--,o-- STORII DRAJN LINE 

I 
SAIIPLE LOCATION 

SAIIPLE DEPTH IN FEET r BELOW CROUNO SURFACE 

SS-12-03 o.~ 
Pb 

Zn 

-

26.Z A 

1~.J NJ 

L PROJECT ANO LABORATORY 
QUALIFIERS; 
QUALIFIERS ARE DEFINED 
I N TABLES 410 AND 41b. l, 

ONCENTRATIONS IN IIILLIGRAIIS 
Kll.OCRAl,I EXCEPT FOR PER 

TCDD -TE (IN MICROCRAIIS PER KILOCRAII) 

ANALYIES -ABBREVIATIONS ARE DEFINED IN 
THE UST OF ACRONYMS AND A8BREVIATIONS. 
SEE NOTES • 

NO(l.O) NOT DETECTED AT THE REPORTING UMIT 
SHOWN IN PARENTHESES 

NA NOT ANAL Y2ED 

NOTES: 

:r~-------------------------1 ' ,' • 1 ·- / 
I ' ,..------it ' ' l,f1NIU.._.... I •, ,·.•.,.~ L 1, INCLUDES ALL INORCANICS EXCEEDING IIAXIMUII 

BACKGROUND CONCENTRATIONS, DETECTED 
CONCENTRATIONS OF INORCANICS FOR WHICH 
BACKGROUND CONCENTRATIONS ARE NOT AVAILABLE, 
AND ALL DETECTED ORGANICS. 

NO. DATE 

7 94 DRAF'T 

f 1,1.o!IOII , ' 

i ... 'i 
J :, 

I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
r 

I 

50 0 50 100 ----SCALE IN FEET 

------· 
REVISIONS 

S8-16-16 
Oi-n-t>ul)' phial 
8is(2ethlhe• }phlot 
TPH-0 Unknown 

3.00 
0.095 A/J 

J.9 A 
22 A/d 

I 
I 

I 

I 
I 

I 

12 94 DRAFT FINAL 
73366321 
73366321 

TR-16-09 
NonCarc PAHs 
Oibwnzofuran 
TPH-D 

"""""" 

3.00 
1J.1 

0.41 A/J 
2000 A/R 

, . ..., 

S8-16-07 
lPH-0 Unknown 1500 A/1 

TR-16-16 2.50 
TPH-0 Unknown 16 V/1 

Harcfng Lawaon Aaaoclatea 
Engineering ond 
Environmental Services 

Volume II - Remedial Investigation 
Basewide RI/FS 

Fort Ord, California 

.... 

2. NONCARCINOGENIC PAHS ARE PRESENTED AS A 
SUIIMED TOTAL, DIOXINS ANO FURANS 
AS A TCOD TOXIC EQUIVALENT (TCDD-TEl 
AND CARCINOCENIC PAHS AS A BENZO(o PYRENE 
TOXIC EOUIVALENT (B(o)-TE). 

. Sites 
16 and 17~ 

f'ort Ord/ 
Boundary 

Distribution of Organic and Inorganic 
Compounds Detected In Soll 

Site 16 - DOL Maintenance Yard 

KET MAP 
PLATE: 

23 



• 

• 
NO DATE . 7/94 -~ ,, 2 , , 9-4 

::::'I 

~' ., 

i 
I 
I 

I 

SB-16-15 
TPH-D 

""'-:,...._ .... 
............ '"-•• TR-16-16 4.00 

... "". .. ~. 1,TP;;;,,H:.:_::.D...:..: __ +,N:.:.D:;(:.ll~l-A-l 
~ .._ TPH-0 Unkno•n ND(ll A 

................. ... ............... 

58-16-01 15.50 20.50 

lPH-D N0(11l A ND(11l A N0(11l A 
l?H-0 Unknown N0(11 A N0(11 A N0(11 A 

6.50 850 18.00 

TPH-0 Unknown 
N0b820J A 
150 A J/d 

N0111l A 
NO 11 A 

NDf lOl A 
ND 10 A 

' ' I 

/ 

./ , , 
/ , 

/ ,. 
/ 

/ , 
/ 

I 

/ 

/ lR-16-19 2.50 
/ TPH-0 ND(lll V 

/ TPH-0 Unknown 1J V/1 

.,, 
/ 

/ 

58-16-20 

TPH-D NO(lOl A 
TPH-0 Unknown ND{10 A 

9.50 14.50 
ND(ll) A 'ND(lll A ,, 

11 A/d N0(11 A 

-· - --: -- -- -· 

01-<AfT 

Q__~ArT f1NAL 

SB-16-0J 5 50 10.50 
TPH-0 NDflll A NDflll A 
TPH-0 Uni.mown NO 11 A NO 11 A 

SB-16-06 5.50 15.50 

TPH-D NDflll A NDf11l A 
lPH-0 Unknown NO 11 A NO 11 A 

Sli-Hi-16 6 50 10.00 

TPH-0 NDf11l A NDf 11l A 
TPH-0 Unknown NO 11 A NO 11 A 

SG-16-U 4.50 8-~ 
r1~e~,.---n---+-N-□-1-11_l_A+NO(l!J• 
TPH-0 Unkno""n N0{11 A N0(1t A 

50 

TR-16-17 

WH-0 
tr~H-0 Uniuiown 

0 

SCALE 

J.00 
N0(11) A 

15 A/1 

I 
"-

I 
:,o 

,ri FEET 

REVISIONS 

100 

15.50 

; 5t1•1b-OJ ND!lOl A 
ND 10 A -~ 

20.50 

ND( 10l A 
NO 10 A -----

TR-16-08 --r-J~/ 
TPl◄ -0 I N0(11) A 
TPH-0 Un~no ... n N0(1l) A 

~-· ..... 

I 

TPH-0 I NO(lO) A NO(lO) A 
T~O Unkno ... n 2i A/d. N0(10) A 

HL.A flL 
NO 

APPROVED 

,._ 

A OVA!. 
DATE DRAWN 

•, ..... 

lR-16-09 

TPH-0 NU(11lA 
TPH•-[J Unknown N0(11 A 

TR-16-09 J.00 
lPH-0 WOO A/R 
lPH-0 Unknown N0{160) A 

2.D66J.D 2 !3ti6 Q-11711 

-------------+--2J_J_6-6J_J_J_-,r_-_,-_JJ-66 0•2.1.2_1_ -~ ~=ppl'-+-____ ... 
Harding Lawson Associates 
Engineering and 
Environmental Services 

7.50 12.50 
TPH-D NO 11 A NO 11 A 
TPH-D U•kno"" 13 A/d N 11 A 

ND(llD) A/R 
g50 A/f 

3.00 

NO(lll A 
N0(11 A 

'---- ........................ 

12.00 

NO(lll A 
ND(11 A 

9.00 20.50 

NO(ll) AJ5 N0(10l A 
55 AJ5/1 NO(l O A 

TR-16-13 6.00 
lPH-0 N0(2100) A/R 
lPH-0 Unknown 4300 A/1 

TR-16-11 
lPH-0 
TPH-0 uni..no""n 

58-16-0• 
lPH-0 
TPH-0 Unknown 

4.00 

ND(lOl A 
N0(10 A 

7.00 

ND111l A 
NO 11 A 

4.00 

N□111l A 
NO 11 A 

5.00 

N0(11l A 
NO( 11 A 

' 

10.00 
N0(11 A 
15 A/d 

15.50 

NDflll A 
NO 11 A 

'~-" 

20.50 

NOf Ol A NO 10 A 

,· 
~s~B--~1s~--0~2--,....,.5_-5.,...o--.-1~0-.s-o-..,...,2~0-.5-o-~', 

ND(lll A ND(lll A ND(lOl A ' 

~ 
S8-16-29 

ND(11 A ND(11 A ND(10 A 

S8-16-07 
TPH-0 
TPH-0 Unkno•n 

TR-16-15 
T?M-0 
TPH-0 Unknown 

9 00 

4.00 

NO(ll A 
N0{11 A 

15.50 

N0(1100) A/R ND(lll A NO(lOl A 
1500 A/1 ND(ll A N0(10 A 

SB-16-14 7.00 
TPH-0 N□ f 1ol A 
TPH-0 Uni..nown NO 10 A 

~-OU 

fR-16-10 11.00 

' 

TPH-0 ND)1ol A 
'i"PH-0 Unknown NO 10 A 

TR-16-10 4.00 

TPH-0 N0(11l A 
TPH-0 Unknown N0(11 A 

lR-16-18 

TPH-0 
TPH-0 Unk.nown 

2 50 
N0(11) V 

16 1//1 

-

-

EXPLANATION 

T£ST P1T 

SOIL CAS SAMPLING POINT (HL.A) 

SURFACE SOIL SAMPLE (HL.A) 

SOIL BORING (BY OTHERS) 

MONITORING WELL (HL.A) 

SEDIMENT SAMPLE FROM 
STORM DRAIN OUTFALL P1PE 

CROSS-SECTION LINE 

FORMER UNDERGROUND STORAGE TANK 

EXISTING ABOVEGROUND STORAGE TANK 

WASH RACK 

<=> OIL/WATER SEPARATOR 

SITE BOUNDARY 

AREA BOUNDARY 

BUILDING 

- ( STORM DRAIN OUTFALL P1PE 

FENCE 

--so-- STORM DRAIN LINE 

r - --- APPROXIMATE EXTENT OF TPH 
'- - ~ CONCENTRATIONS (lPH AS DIESEL 

AND AS UNKNOWN TPH AS DIESEL) 
GREATER THAN 500 mg/kg 

I 
SAMPLE LOCATION 

SAMPLE DEPTH IN FEET j BELOW GROUND SURFACE 

ss-, 2-03 0.5 

Pt> 

Zn 

-

26.Z A 

16.J NJ 

ROJECT AND LABORATORY 
UALIFlERS; l La UALIFlERS ARE DEFINED 

N TABLES 41c AND 410. 

CON~g 
ENTRATIONS IN 

MILLIG RAMS PER KILOGRAM 

ANAl.l'TES -
ASBRE\IIATIONS ARE DEFINED IN 
THE LIST OF ACRONYMS AND ABBRE'MTIONS 
SEE NOTES. 

ND(l .0) NOT DETECTED AT THE REPORTING LIMIT 
SHOWN IN PARENTHESES 

NA NOT ANALYZED 

NOTES, 

1. CHEMICAL CONCENTRATION CONTOURS ,RE 
BASEO ON ONE INTERPRETATION Of' 
THE CATA AVAILABLE WHEN THIS REPORT 
WAS PREPARED: OTHER INTERPRETATIONS 
MAY BE POSSIBLE. 

If this image is not as 
legible as this overlay, it's 
due to the poor quality of 

the original document 

Sites 
16 and 17 ............. 

Fort Ord_/ 
Boundcry 

KEY MAP 

Volume II - Remediol lnvesligotion 
Bosewide RI/FS 

For! Ord, Colifornio 

Distribution of TPH 
Concentrotions Detected in 

Sile 16 - DOL Maintenance 
Soil 
Yord 

24 



• 

I 

• 

50 

• 
NO. OAT[ 

I 
r 

50 

SCAI.£ IN FC[T 

·., ,, ',' 

100 

REVISIONS 

' r 
! 

I 

I 
I 

I 
I 
I 

I 

I • 
'ti' 
I ' u 

I 
) 

I 
r 
! 

rn-16-37 

TR-16-23 

-,::, I 

r 

l.00 
TPH-0 Unknown ?:' A/! 

2.00 
SB-16-24 

21 Al} 
TCOO-TE 

0.76 /8 Acetone 
8is(2ethlhe11rilot 

0.42 A"/B TPH-Motor ·1 
6•.9 A Ni 

267 AJJ/N Cu 
J•2 A Pb 

4.0 AJJ Zn 
Cr 

-......... ... 
~ ... 

----- ... 

I /If 
I / 

I TR• lti-Jt, -II \ 
I 
I 

i 
' 

6.50 J0.50 TR-16-20 2.00 
0.021838 TPH-0 Unknown 16 Jf,1 0.0055 A/bJ •• 6., ~ VN· 

0.077 ·l,"J Cd 1.7 
220 Ag 1,2 V/8 

25, l AJJ Cu «JV 
122 AJJ Pb 741 V 
475 AJJ Zn 10JO V 
67!1 AJJ Sb 6.9 V 
24.7 A 

TR-!6-21 1.00 

TCE 0.068 A 
TPH-0 Uriknown 16 A/1 
Cd 0.96 A/8 
Ag o.42 AfB 
Cu 161 
PO •94 AJJjNS 
Zn 697 
Sb H AJJ/5 

... 

----- ...... 

~so✓.,-21 

. 

lf-16-27 
I -~-

~-2e I 

' I 
I 

_,. _., 

\ \ 
\ \ 

' 
SB-16-26 1.00 ♦,!lO 

Bl,(2etn1n11)0n10t 0.096 A/bJ ' 0.045 A/OJ 

r---------1 ...... 
I -.... 
l _,......__ 

58-16-27 6.00 15.50 

PCP o.oee A/J 0 OBJ ·/l 
TI 0.47 A 
Zn 121 AJ3/N 

•~:.: 

/ 

I 
\ 
t 
I 

' ! 
I 

' 
I 
i 

I 

5.00 
0.0012 V/J 

TR-16-20 0.50 

Hg 0.25 V 
50 4.1 V 

TR-16-JJ 0.50 
TPH-0 Unkno•n JS V/1 

TR-16-22 

TPH-0 Unknowr, 
Cu 
PO 
Zn 

16 A/1 
46.1 A 

96.2 AJJ/N 
156 A 

TR-16-22 5.50 

TPH-0 Unknown 22 A/1 
Po 10.9 AJJ/N 

TR-16-27 

TCE 
Cu 
PO 
Zn 

TR-16-29 

PCE 
TCE 
Po 
lo 

.,, 

2 50 
0 0014 V/J 

185 V 
137 V 
306 V 

0 0064 V 
0.0018 V/J 

4.S V 
14.1 V 

EXPLANATION 

.... TEST PIT 

SOIL GAS SAIIPLING POINT (HI.A) 

£ SURFACE SOIL 5AMPL£ (HI.A) 

-0- SOIL BORING/PILOT BORINC (HI.A) 

MONITORINC WEU. (HI.A) 

SEDIMENT SAMPLE FROII 
STORM ORAJN ourr AU. PIPE 

CROSS-SECTJON LINE 

FORMER UNOERGROUNO STORAGE TANK 

EXISTING ABOV.CROUNO STORAGE TANK 

WASH RACK 

OIL/WATER SEPARATOR 

---- SITE BOUNDARY 

---- AREA BOUNl)ARY 

BUIU)ING 

-: STORM 0RAJN OUTFALL PIPE 

FENCE 

--so-- STORM ORAlN LINE 

----- EXTENT OF SUBSURF.ICE DEBRIS ____ _; 

SAIIPLE OEPTH IN F££T 

I SAMPLE LOCATION r BELOW CROUNO SURFACE 

55-12-03 0.5 

PO 

Zn 
26.Z A 

16.3 NJ 

l 
L PROJECT ANO LABORATORY 

OUAL!rlERS; 
OUAL!rlERS ARE OfflNEO 
IN TABLES 41a ANO 410 . 

CONCENTRATIONS IN UILLIGRAMS 
PER KILOGRAM EXCEPT FOR !COO-TE 
(IN MICROGRAMS PER KILOGRAM) 

- ANAL YTES-
>88REVIATION5 AR£ 0£FIN£0 IN 
TsE UST OF ACRONYMS ANO ABBREVIATIONS 
SEE NOTES. 

NO( 1 C) NOT DETECTED AT THE REPORTING UMIT 
SHOWN IN PARENTHESES 

NA NOT ANAL Y2EO 

NOTES 

1. INCLUDES ALL INORCANICS EXCEEDING MAXIMUM 
S,C•CROUNO CONCENTRATIONS, om:CTED 
cor,;C(NTP.ATIONS Of /NORCAf./lCS fOR wH,CM 
BAC<CROUNO CONCENTRATIONS ARE NOT AVAJL.A8Lf:, 
'-'~ AcL 0£T£CTED ORGANICS 

2. NO,CAACINOCENIC PAHS ARE PRESENTED ~ A 
<:.11uu.:-n T/"IT.41, n1t"'!'l'INC:. .a.Nn ►11Q:.Nc:; .a.c:. .o.. Tl"'nn 

TO>iC ECUIVAcENT (!COO-TE) 

If this image is not as 
legible as this overlay, it's 
due to the poor quality of 

the original document 

TR-16-JB J;O . I /' I/ 
TCE 0.012Av Cu 72 ti A 

I 
I ~, ..... , ...... . 

, ........ .. 
TR- I~:;; .. -· - -- !)-.50-· - - --- - - - - - ---- -- - ---· - -- ------ - ~ ---- -· - - -- - - -~ 

Pb :!24 A.JJ/N 
Zn 60.3 A 

1 [B-J~ [ 7~0_ I 
I TCE 1, 0 0070 A I 

TPH-0 Unt<n¢wn 1? A/1 J 

58-16-,6 

TCDO-TE 
Cu 
Zn 

0 000172 

30.50 

J20 A 
85 A 

APPROVED A VAJ. OAT[ 

I 

\ 

ffi-lt,-)6 

Po 

ORAwr.; 

4.00 
JSV 

TR-16-JO 2 50 

PC[ 
TC£ 
Bis( 2ethlt"le~ )phlot 
rPH-0 UnknoNn 
Toluene 
Hq 
Co 
N, 

, Cu 
Po 
Zn 
c, 

lPH-0 Unknoll'n 1) V/1 

Harding Lawson Associates 
Engin&ering and 
Envirotimentol Service!:! 

0011 V 
0.0052 V/J 

0.15 V/J 
UOO V/1 

0.0016 V/J 
0.090 V 

2.4 V 
45.6 VJJ/N 

82 V 
124 V 

1000 V 
J2 5 V 

Volume II - Remedial lnvestiaction 
Sasewide RI/FS · · "· 

Fort Ord, California 

Sites 
16 and 17~ 

f'ort Ord/ 
Boundary 

KEY MAP 

Distribution of Cr8~;~1;te~"Yn li~~ponic Compounds 

Sile 16 - Pete's Pond Extension 
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58-16-25 

!COO-TE 
PC[ 
!CE 

. TR-16-23 
.. _ ,,,. . ; .rco~n: 

''\; PC£-~ 
. TCE . 

TPH-0 Unkn oim 

11.00 

NA 

N~5.2l A N 5.2 A 
2 A/1 

J0.50 

NA 

TPH-D Unknown 

NA 
N0(5.4l A 
N0(5.4 A 

NA 

NA 
NA 
/IA 
NA 

N0(5.2l A 
N0(5.2 A 

NA 

NA 
NA 
NA 
NA 

!COO-TE 
PCE 
!CE 
TPH-D Unknown 

4.50 

NA 

N~5.1} A N 5.l A 
NO 10 A 

lR-16-•1 500 l.00 
!COO-IT NA 
PCE NA 
!CE NA 
1PH-0 UN!nown NA 

TR-16-40 
!COO-TE 
PCE 
TCE 

•.OO 

NO 5.l A 
lPH-0 Unkno•n 

N~~/ A 
NO 10 A 

lR-16-.38 
TCOO-TE 
PCE 
TCE 
TPH-0 Unknown 

TR-16-26 
TCOO-lE 
PCE 
1CE 
l?H-0 Unltnov.n 

fR-16-27 

7.50 

NA 
N0(5 1) A 
0.0070 A 

11 A/1 

2.00 

NA 

i 5.1l V 
NO 5.1 V 

10 II 

500 

1R-16-J8 
1coo-ir 
PCE 
1C£ 
TPH-0 Unknown 

TR-16-27 
!COO- IE 
PCE 
ICE 

!COO-TE 
PCE 
ICE 
TPH-0 Unkno_.n 

J.00 

NA 
N0{5.1) A 
0012 A 
N0(10) A 

2.50 

TCDD-TE 
PCE 
ICE 

TPH-0 Unknown 

NA 
NO(> 1) V 

0 0014 V/J 
NO(lO] V 

TPH-0 Un\.no,.n 

NA 
N0(5.Jl A 
NO(S.3 A 

NA 

' 

---•--- -··- ·- . -- -· 

r,ffi- l 6-J5 
0 00 

!COO- IE NA 
PCE 

NO~o '} V lCE NO !>.1 V 
TPH-0 Uni..no,.n NO 10 V 

•M 

I 
N 

' 
rn-10-J• 
TCOD-l[ 
PC[ 
TC[ 
TPH-!J Unknov.n 

I 
50 C ,o 100 

SCALE IN rEET 
~-16-:-6 

rcno-1£ 
PCE 
1CE 
T?H-0 Unknown 

NO. O•TE R[VIS!ONS 

7 9• ORAf T 
i 11 94 ORAf'T nNAL 

--!----!----------------------+-

650 

NA 
NO? l? V NO!) 1 V 
ND(lO v 

,.;o 
0 000172 ND?•l A NO 5 4 A 
N0(11) A 

/ 

TR-16-21 
TCOO-TE 
PCE 
TCE 
lPH-0 UnknOwn 

1.00 
NA 

N0(5.1) A 
0.066 A 
16 A/1 

900 
NA 

N0(5,1J A 
N0(5.1 A 
ND(10 A 

TR-16-21 7.50 
TCOO--TE NA 
PC£ Nfil5.2; A TCE ND 5.2 A 
Tl't1-0 Unkoown N0(10 A 

lR-16-20 2.00 
TCOO-TE NA 
PCE N~5.1) VJO 
TCE N ~5.1) V 
'!PH-0 U-own 1 V/1 

lll-16-20 5.00 
TCOO-TE NA 
PC£ 

i5.1? V TCE 5.1 V 
TPH-0 Unkno•n 10 V 

\ 
\ 

T.00 
TCDO-TE , NO 

PCE , ' Ni6.8~ A TCE \ ·. ,N 6J! A 
T?H-0 Unknown N 14 A 

4.50 
NA ND{5.Jl A 

N0(5.J A 
N0(11) A 

/ 

'IR-T6-J2 9.00 
Ta>o-TE NA 
PC£ "i5.3l V TCE ND 5.3 V 
TPH-O Unkn<>wfl N 11) V 

TR-16-20 0.50 
TCOO-TE NA 
PC£ 

N!5.1? V TCE N 5.1 V 
TPH-0 Unknown -NO 10 V 

TR-16-.33 0,50 

!COO-TE NA 
PCE 

•~·ol v !CE N 5.0 V 
TPH-0 Unkn-own V/1 

6.50 16.00 J0.50 

0.021838 NO NA 

~5.7} A N0~52} A ~52; A 5.7 A ND 52 A 5.2 A 
N0(11 4 NO 10 A N0(10 A 

JR-16-22 

!COO-TE 
PCE 
TCE 
TPH-0 Unknown 

TR-16-22 

'-..... --, 
. ~--

4.00 
NA 

N015.2l A 
NO 5.2 A 

1 A/1 

5.50 

,_ ,,✓ ..... , 

,.sa=---1s.;.-...;2:..1 __ i-,:.6.-'oo,;.,_,;.,_,..'-5-·50 __ +-•-2_00N_·_.., / -. , , 
TCOO-TE NO NA ~ -...__ 
PCE N0(5.5l A N0(5.3l A N0(5.2; A f 
TCE N0(5.5 A N0(5.J A N0(5.2 A 
TPH-0 Un•nown N0(11) A N0(11) A N0(10 A / 

( TR-16-39 12.00 
TCD0-1E NA 
PCE NA 
TCE NA 
'TPH-0 Unknown NA 

TR-16-J9 ,.oo 
TCOO-lE NA 
PCE NA 
TCE NA 
TPH-0 Unknown NA 

m-1s-J9 1.00 

!COD-TE NA 
PCE NDf5 2l A 
TCE NO 5.2 A 
WH-0 Unknown 1J A/1 

TR-16-28 

TCOO-TE 
PC( 
TC£ 
TPH-0 Unkno"'n 

TR· '6-26 

!COO-TE 
PCE 
TCE 

I 5.50 

NA 
0.011 V 

00052 o/,J 
1300 V l 

J.50 

TPl-f-0 Unknown 

TR-\6-29 

!COD-TE 
PCE 
TCE 

4 50 

01D 

.., .. 

EXPLANATION 

TEST PIT 

SOIi. GAS SAMPLING POINT (HU.) 

SURF'ACE SOIL SAMPLE (HI.A) 

SOIi. BORING/PILOT BORING (HLA) 

MONITORlNC WElL (HLA) 

SEDIMENT SAMPLE FROM 
STORM CRAIN OUTFAU. PIPE 

CROSS-SEClJON LINE 

F'ORMER UNOERCROUNO STORACE TANK 

EXISTING ABOVECROUNO STORAC!: TANK 

WASH RACK 

OIL/WAlER SEPARATOR 

SITE BOUNDARY 

AREA BOUNDARY 

BUILOINC 

STORM DRAIN OUTfAU. P1PE 

F'ENCE 

--so-- STORM DRAIN LINE 

,- - ....,_ APPROXIMATE EXTENT OF' TPH 
'- - __,I CONCENTRATIONS (UNKNOWN TPH 

AS DIESEL) GREATER THAN 500 mg/kg 

,- - - EXTENT OF' SUBSURfACE DEBRIS '---

I 
SAMPLE LOCATION 

r SAMPLE DEPTH IN FEET 
I BELOW GROUND SURFACE 

,--'----,.----, 
SS-12-03 0.5 

Pb 26,Z A 

Zn 16.J NJ 

l 
L PROJECT ,._~O LABORATORY 

OUAUFl£RS; 
OUAUFlERS ARE OEFINEO 
IN TABLES 41c ANO 41b. 

CONCENTRATIONS IN 
MILLIGRAMS PER KILOGRAM 
EXCEPT FOR TCOO-TE 
(IN MICRCCRAMS PER KILOCRAM) 

- ANAL YfES-
ABBREV!ATIONS ARE DEFINED IN 
THE LIST Of ACRONYMS ANO ABBRNATIONS 
SEE NOTES. 

N0(1.0) NOT OETECTI:0 AT lHE REPORTING LIMIT 
SHOWN IN PAAENIHES(S 

NA NOT ANAL Y2EO 

NOTES: 

l. OIOXl'<S ANO fURANS AAE PRESENTED 
AS A TCOO TOXIC EQUIVALENT (TCOO-!E) . 

2. CH[~ICAL CONCENTRATION CONTOURS ARE 
BASEO ON ONE INTERPRETA!ION OF 
THE OAIA AVAILAlll.E WH(N THIS R£PORT 
WAS PREPAR£0, OTHER IN;ERPRETA!JONS 
MAY BE POSSIBLE. 

. - - ---·- - - --- - ---- -- - - -- ---- - - -- ' ' --·-- - -----·- - - --' TPH-O Unlo.nown 

NA 
0.0064 V 

0.0016 V/J 
N:J(11) V 

,;,,o ~o;oM ~-jQ 
~- -- 1CC:l·- 1£ ND t..A 

t,,D51/...NDi!)!')~A PCE 
N0~5 l} A NU(;;) A !CE 
NO 10 ~- _MJ(l~) A Tl-'h-D Unw.:no•n 

•.1• ... 1 .... . 
,,, .... ... 

... 

4.00 

NA 

ND? 'l V ND 5 i V 
t,0(10) V 

TR-16-Jl 

TC0D-1E 
PC[ 
1CE 
tPH-D Unknown 

Harding Lawson Associates 
fngineer,ng ond 
Environment<il Services 

200 
NA 

N0(5 'l V 
~~3(5.4 V 
N0(1l) V 

Volume II - Remedial Investigation 
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TR-16-30 

!COO-TE 
PCC 
!CE 
TPH-D Untlno""n 

2.50 
NA 

N0t5 'l V NO 54 V 
1 V/1 

Silos 
16 one 17"'-. 

Forl Ord_/ 
Boundary 

KEY MAP 

Distribution of Selected 
Organic Compounds Detected in Soil 

Site 16 - Pele's Pond Extension 

PLATE: 
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--Ii 

TR-16-40 4.00 

rR-16-41 5.00 

Cu 
Pb 
Zn 

NA 
NA 
NA 

TR-16-•1 J.00 
Cu 
Pb 
Zn 

NA 
NA 
NA 

Cu N0(0.90) AUI/B 
Pb 1.4 A/• 
Zn ND(10.B) AUi 

TR-16-37 1.00 
Ce 
Pb 
Zn 

N0(9.9) AU1 
4,1 A/• 

16 A 

TR-16-38 J.00 
Cu 72.5 A 

Cu 
Pb 
Zn 

Pb 224 AJJ/N ~-----
._z_n __ _.__6_0J_A_, ~-------

1R-16-J5 0.00 
Cu N0(0.82) V/U 
Pb 2J\/ 
Zn 10.6 V 

' ' 

. ., I 
l .... 

I 
' 50 0 50 --SCALE IN FEET 

NO. OAT£ 

1 ) 94 DRAFT 
2 12 9◄ DRAFT flNAl 

100 

REV!SIONS 

1 
I 

I 
t 
I 

I 

I 

HLA I 
NO. 

2JJ6sm 

Cu 
Pb 
Zn 

SB-16-24 
Cu 
P!I 
Zn 

6.50 

122 AJJ 
47!1 AJJ 
671! AJJ 

N0(0.61) V/U 
2.0 V 
10.J V 

TR-16-36 4.00 
Cu 
Pb 
Zn 

NO 

U V/8 
J8 I/ 
9.7 V 

2JJ66 041 711 
23366 041721 

16.00 J0.50 
N0(0.98) AU1/B 

1.2 A 
N0(8.6) AU1 

NO(t.2) AU1/B 
1.0 A 

NO(I0.9) AUi 

TR-16-23 
Cu 
Pb 
2n 

2.00 
64,9 A 

267 AJJ/N 
342 A 

TR-16-3I 
Cu 
Pb 
Zn 

2.00 

N0(066) v/u 
2.1 V 
B.9 V 

TR-16-26 
Cu 
Pb 
Zn 

TR-16-21 
Cu 
Pb 
Zn 

7.50 
N0(2.9) AU1/B 

2.7 AJJ/NS 
ND(9.2) AU1 

TR-16-20 2,00 

1.00 

Cu 
Pb 
Zn 

161 A 
494 AJ3/NS 

697 A 

443 V 
7.tl V 

1030 V 

SB-16-28 ~-00 
Cu 4.8 AJJ/B 
Pb 2.2 .. 
Zn 12.6 AJ3 

\ 
I 

4::.0 TR-16-20 5.00 

3.7 A.l.l/8 Cu N0(0.82 V/U 
1.2 A Pb 2.1 

9.3 AJ3 Zn 9.2 V 

/ 
I I 

-

/ 

I ~--~---;,;;..-·......;-----.). 
/ "sa"'--1"'s'""-..,.21,.,..s.,.,.,.oo,---..,..._ 1""s"'.5"'□---.-•""2.'"'0"'0_1_,_, 

./ Cu N0{2.1 AU1/B N0(3.1 AU1/B N0!1.3) AUl/B 
/ Pb 1.2.A/• 1.4'A/• 0.63/A/• 

. / Zn 121 AJJ/N 11.5 A.13/N 9.5 AJl/N 

/ 
/ 

/ 

..., 

r-:"-' 

... , 

,I 
:J 

I 
I 

I 
I 

'1 _______________________ _J 

lR-I6-30 2.50 

Cu N0(1.◄~ VU1/B 
Pb 2. V 

J50 

,io(O.B2J v /u 
1.4 V 

ND(6.1) VUl 

I 

I 

Zn 9.6 V 

Harding Lawaon Aa11ociate11 
Engineering and 
Environmental Services 

ta( C"'v" -
TR-16-29 

Cu 
Pb 
Zn 

S••MII 

, . ..., 
4.50 

ND(U! VUl/8 
•· V 
14.1 V 

Volume II - Remediol lnvestigotion 
Bosewide RI/F'S 

fort Ord, Colifornio 

TR-16-32 9.00 

Cu 
Pb 
Zn 

N0(0.84) V/U 
1,7 V 
9.7 V 

TR-16-20 0.50 
Cu 
Pb 
Zn 

5.50 

13.B V 
4J.2 V 
64.9 V 

0.:.0 
13 V 

44.7 V 
52.1 V 

N0/4.9) AU1/B 
10.9 AJ3/N 

ND(17.4) AUi 

4.00 
48.1 A 

98.2 AJJ/N 
1SB A 

lR-16-39 '4.00 

TR-16-J!l -1.00---· '- -
Cu N0(3.1 AUI/B --, 
Pb 3.◄ A/• .. ~ I 
Zn N0(8.6) Al/1 - -

' ·, I . 
i ;--= 
;._uj __ 

' ' L-1 

EXPLANATION 

TEST PIT 

SOIi. GAS SAMPLING POINT (HUI) 

SIJRFACE SOIi. SAMPLE (HI.A) 

SOIL BORING/PILOT BORINC (HLA) 

MONITORING WELL (HlA} 

SElllMENT SAMPLE FROM 
STORM DRAIN OlJ\TA!.L PIPE 

CROSS-SECTION UN£ 

,ORMER UNDERCROUND STORACE TANK 

EXISTING ABOVECROUND STORACE TANK 

WASH RACK 

OIL/WATER SEPARATOR 

- - - - SITE BOUNDARY 

---- AR£A BOUNOARY 

BUII.DINC 

, STORM ORAlN OUTF AU. PIPE 

FENCE 

--SD-- STORM DRAIN LINE 

,- - ""' EXTENT Of' SUBSURFACE DEBRIS 
'--.J 

I 
SAMPLE LOCATION 

SAMPLE OEPTH IN F!ET I BELOW GROUND SURFN:£ 

SS-12-03 0.5 

Pl, 

Zn 
26.Z A 

18.3 NJ 

PROJECT ANO t.lBORATORY 
OUAUFlERS; l: QUALJFlERS ARE DEFINED 
N TABLES 410 .IND ◄ lb. 

ENTRATIONS IN 
MILi.i CRAMS PER KILOGRAM 

-ANALYTES-
ABBREW<TIONS .-RE OEl'lNEO IN 
THE UST OF ACRONYMS ANO ABBREVIATIONS. 

NO{l.0) NOT DETECTED AT TliE REPCRTINC LIMIT 
SHOWN IN PARENTHESES 

NA NOT ANALY2ED 

If this image is not as 
legible as this overlay, it's 
due to the poor quality of 

the original document 

Situ 
16 and 17~ 

fort Ord/ 
Boundary 

KEY MAP 
PLATE: 

Distribution of Selected lnorgonic 
Compounds Detected In Soll 

Sile 16 - Pete's Pond Extension 
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I 
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I 
I 
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I 
I 
I 
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I 
I 
I 

l i 
I i 
I 
I 
I 
I 
I: 
I; 

I: i 
I:' I 

I ,, 
I j 
i: 

I r-,.,, 

:_ .. , ..., 

' ... ... 
.......... ... 

\ 
\ 
\ ............. 

... 

'"' 
__ \ 
SB-16-06 10.50 16.00 

' ... 

OF-16-02-01 
4,4·-ooT 
TPH-0 Unknown 
Cd 

or-1e-02 

PO 
Zn 

o.oo 
0.022 A 
21 A/1 
4.~ A 

Meth)4ene chloride 0.0052 A/bJ 
Acetone 0.024 A"/b 
if'H-0 Unknown 960 A/1 

<&. I A 
16.1 A 

\ 
\ 

\ 

Of-16-01 
4,4'-DDT o.009~ A/JG 
Tl'H-0 Unknown 12 A/1 

58-16-12 
Acetone 

\ 
\ 

' \ 

·.1 ~,.,.....,,,,....,,.,.._......,,...,..,.....--,-.-,---
or-16-0J-02 o.oo 5.00 

' 1 
:1 ·:··~-~-~-,;.:. t: :~. or-11-o2 

TR-16-07 10,00 
Acetone O.OJO A/b 

SS-16-12 
TCDO-TE 

58-16-11 
Meth)'lene chloride 
Acetone 
TOC 

0.00 
.000524 

ss-10-12 

TR-16-07 

\... 

I -, 
"4 

Of-16-04-01 o.oo or-,a-03-ol 

J ii or-1e-04 
•,'I Moth~en• ctuorldo 0.0035 A_/bJ 
• TPH-0 Unknown 25 A/1 

J1 f. 

--•I ·-- .!_ 

--1-
... I 

iJ - 58-16-22 4.!>0 . 

'1 !, 
I I 
I I 
I 

I 
:1 ,, ,..,· 
I I 
I 

Zn 14.1 AJ2/• 

·~ Acetone 
4,4'-DDT 

- --1 Tl'H-0 Unknown 
Cd 
Cu 
Pb 
Zn 

" \,I 

0.010 AJOJ3/bJ 
o.01e A/J 

12 A/1 
2.4 A 

31.11 A 
5e.e A 

137 AJe/• 

L-------~-----------
""I - - - ~ -OF:6~0=□~ ~-= ~ - -

Acetone 0.018 AJOJJ/b 
TPH-0 Unknown 96 A/1 
Cd J.1 A 
Pb 601 A 
Zn 114 AJ6/• 

50 0 ~o 100 

SCALE IN FEET 

NO. DATE REVISIONS 

1 7 94 ORAFT 
2 12 94 ORAFT flNAJ. 

4.....llo,-,__::t;;, , :--: 
:'I -~~or-10-03-01 c[:.:: 

I 
I 

I 

I I , 

I 

I 

Of-16-05-01 
Acotono 
TPH-0 Unknown 
Cu 
Zn 

0.00 

Of-16-05 
Meth~ene chloride 
Moth)(olh,' ketone 
MIBK 
X~enes 
TPH-0 Unknown 

0.012 AJOJ3/b 
62 A/1 
40,3 A 

94.1 AJ6/• 

0.0056 A/b 
0.037 A/b 
0.010 A/J 

0.0034 A/J 
77 A/1 

Harding Lawson Aoaociatoo 
Engineering and 
Environmentol Services 

/ 
EXPLANATION 

5.50 10.50 
0.0034 A/b.J 
0,0076 A/bJ 0,°N2~J 0.012 A/b 1-4 TEST PIT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SS-16-13 

.... 

0.00 

/ 

/ 

. .., 
"' 

"" 

0.00 5.00 
Acetone 0.010 AJOJJ/b 0.0078 A/bJ 
lPH-0 Unknown 19 A/i 

58-16-10 5.50 10.50 20.50 

/ 

Acetone 
TOC 

,, 

··~, .. 

I 
I 
l 
\ 
\ 
\ 
\ 

--·--

-------

O.OJ4 V/b 
5J VJ5 57 VJ5 

TR-le-02 9.50 
Ac1tone 0.011 A/b 

9.!>0 . 
0,OOJ3 A/Jb 
0.0091 A/Jb 

TR-16-01 1.~0-
Actton, 
Bo 
Zn 

OF-16-06-01 

Ac.ton• 

0.017 '"./,'> 0.42. 
169 A 

0.00 
0.0093 AJO/bJ 

\ 
\ 
) 

5.00 
~J A 
23.6 A 
85 A 

1.50 
0.001666 

1.50 

I 
I 

( 
I 
I 

I 

11 
,I 

58-16-09 5.50 10.50 20.50 : I 
Ac•lon• ,;,0055 A/bJ 0.012 A/b 0.010 A/b '----'--"-='---'--'-:.;.;_..:;....:..;...L-C'-'-..:;...;!..;;.J : I 

·1 

n ;.·, :1 

~ SOIL CAS SAMPLING POINT (HI.A) 

A SURFACE SOIL SAMPLE (HI.A) 

~ SOIL BORING/PILOT BORING (HI.A) 

,I!- MONITORING WELL (HI.A) 

181 SEDIMENT SAMPL£ FROM 
STORM DRAIN OUTfAU. PIPE 

CROSS-SECTION LINE 

FORMER UNDERCROUND STORACE TANK 

EXISTING ABOVEGROUND STORACE TANK 

WASH RACK 

GREASE RACK 

OIL/WATER SEPARATOR 

- - - - SITE BOUNOARY 

- - - - AR£A BOUNDARY 
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NOTES: 
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PAHS AS A BENZO(A)PYRENE TOXIC EQUIVAJ.ENT 
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SOIL BORING LOGS AND WELL CONSTRUCTION DETAILS 

The appendix contains the soil boring logs for 
Sites 16 and 17. These borings were logged 
during drilling by HLA geologists or engineers 
using ASTM D 2488-90, which is based on the 
Unified Soil Classification System (USCS), the 
HLA Sampling and Analysis Plan (HIA, 1991b) 
and standard geologic techniques. Selected soil 
samples were submitted to either the HLA Soil 
Laboratory (Phase 1) or SOLEA geotechnical 
laboratory (Phase 2) in Concord, California, for 
physical testing summarized in Table 9; 
Appendix C contains the results of these 
analyses. SOLEA also visually classified these 
soil samples using the uses. 

Variations have been observed among the field 
and laboratory classifications of some of the soil 
samples. This is a result of the natural 
descriptive variation among individuals 
performing the classifications. For example, most 
of the soil at Fort Ord is composed of fine- to 
medium-grained sand. The fines content (silt
and clay-sized particles that pass the U.S. 
Standard No. 200 sieve) generally varies from 
0 to 25 percent, with many soil samples 
containing 3 to 15 percent fines. Visual or 
manual classification of these fines as silt, clay, 
or a mixture of both can be subjective. In 
addition, the 3 to 15 percent fines content covers 
a range of up to nine different soil classifications; 
in this range, the material composition and 
hydraulic behavior may vary little. Quantitative 
assessment of the silt and clay percentages 
requires the use of other tests, such as the 
hydrometer test, which were outside the scope of 
work. 

Because of the descriptive variation, a field log 
may describe a soil sample as sand to silty sand, 
whereas the sieve analysis for that same sample 
results in classification as sand to clayey sand. 
This does not mean that one classification is 
elToneous; rather, it suggests that the fines 
content is probably a variable mixture of clay and 
silt. It is important to note that when the 
hydraulic behavior of a particular material 
becomes important, its behavior is defined by 
aquifer testing as well as visual classification. 

Such aquifer tests are representative of a larger 
volume of soil than are laboratory or field 
classification of individual samples. For the Fort 
Ord reports, the particle size analyses are used to 
quantify the percentage of fines. In some 
borderline cases, the field classification has been 
changed to take the actual fines content into 
account. In general, the text discusses the 
classification dJ:awn from the field logs. 

Some variations in the soil classification 
abbreviations between boring logs and the 
particle size analyses are the result of a small 
difference between the USCS and 
ASTM D 2488-90. The ASTM method, used by 
the field geologists and engineers, classifies sand 
with more than 15 percent fines as silty or clayey 
sand. The USCS method, used by the 
geotechnical laboratory, uses 12 percent fines 
content as the threshold. The boring logs and 
the text use the ASTM method. 

Density descriptions for sand and gravel and 
consistency descriptions for clay and silt are 
drawn from the sample hammer blow counts, if 
available. For soil intervals that were not 
sampled, field personnel made quantitative 
estimates on the basis of drilling rate or pressure; 
descriptions should not be converted to 
quantitative measurements. 
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MAJOR DIVISIONS SYMBOLS TYPICAL NAMES 
-. D Well-graded gravels or gravel-sand mixtures, little or no 

CLEAN GRAVELS GW ~~o o fines 
GRAVELS WITH 

IV 0 Poorly graded gravels or gravel-sand mixtures, little or no LESS THAN 5X FINES GP lC) r: fines 
MORE THAN 1/2 OF - C. Silty gravels, gravel-sand mixtures COARSE FRACTION> GM 1 ( 
No.4 SIEVE SIZE GRAVELS 

WITH 
OVER 15% FINES 

CLEAN SANOS 
SANDS WITH 

LESS THAN 5X FINES 

MORE THAN 1/2 OF 
COARSE FRACTION< 

No.4 SIEVE SIZE SANOS 
WITH 

OVER 15% FINES 

SIL TS & CLAYS 

LIQUID LIMlT 50% OR LESS 

SIL TS & CLAYS 

LIQUID LIMIT GREATER THAN 50% 

HIGHLY ORGANIC SOILS 

DEBRIS ZONE1 

CONSTRUCTION DEBRIS1 

SYMBOLS KEY 

Bulk or classification sample 

Sample preserved for possible 
laboratory analysis 

GC 

SW 

SP 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

Hydropunch sample 

First-encountered groundwater level 

Static groundwater level 

w Clayey gravels, gravel-sand-clay mixtures 

.. Well-graded sands or gravelly sands, little or no fines 

· Poorly graded sands or gravelly sands, little or no fines 

Silty sands, sand-silt mixtures 

1// Clayey sands, sand-clay mixtures 

Inorganic silts and very fine sands, rock flour, silty or 
clayey fine sands or clayey silts with slight plasticity 

½ Inorgariic clays of low to medium plasticity, gravelly clays, 
sandy clays, silty clays, lean clays 

I 111 I Organic silts and organic silty clays of low plasticity 
I 1

11 

I 
Inorganic silts, micaceous or diatomaceous fine sandy or 
silty soils, elastic silts 

½ Inorganic clays of high plasticity, fat clays 

// / Organic clays of medium to high plasticity, organic silty 
v/ // clays, organic silts 

LA...U Peat and other highly organic soils 
lJJ, 
~ Metal, concrete, plastic, brick, wood, etc. 

~//7. ·- Concrete, wood, rebar, asphalt ---
GRAIN SIZE CHART 

RANGE OF GRAIN SIZES 

CLASSIFICATION U.S. Standard Grain Size 
Sieve Size in Millimeters 

BOULDERS Above 12' Above 305 

COBBLES 12" to 3' · 305 to 76.2 

GRAVEL 3' to No.4 76.2 to 4.75 
coarse 3' to 3/4' 76.2 to 19.t 
fine 3/4' to No.4 19.1 to 4.75 

(10YR 4/4) Munsell soil color SAND No.4 to No.200 4.75 to 0.075 

NA 

NO 

1990 edition 

Not available 

Not detected 

coarse 
medium 
fine 

SILT & CLAY 

Source: ASTM D 2488-90, based on Unified Soil Classification System 
I Not part of ASTM Classification System 

No.4 to No.to 4.75 to 2.00 
No.to to No.40 2.00 to 0.425 
No.40 to No.200 0.425 to 0.075 

Below No.200 Below 0.075 
l'J 
w 
--' 

I 

D 
>
LL 

-- -- -i: = .. -- -·----- -
Harding Lawson Associates 
Engineering and 
Environmental Services 

Soil Classification Chart 
Volume II-RI, Basewide RI/FS 

Fort Ord, California A1 . - -
DRAWN 

CEG 
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31944 

0) 

_<; 
u 
ro 
Q) 
a:~ 

E 0 <( a. 
> a. u a~ 0 

NO none 

0.5 none 

ND none 

NO none 

2.6 none 

Q) 

:5 a. 
a. E 
Q) (0 

0 en 

0 

5 

Equipment ... B .... a"""c_k_ho_e'---------------
30" Bucket 

Elevation 124.71 (grnd) □ate 1-31-92 

TOP SOIL WITH VEGETATION COVER (GRASS) 

VERY DARK BROWN SIL TY SAND TO CLAYEY SAND (SM-SC) 
(FILL) (10YR 2/2): moist, fine-grained, 20% silt and clay, 

drum pieces. TR-16-01-01 collected at 1.5'. 

@ 2'. muffler pieces 

@ 2 to 6": scrap metal 

below 2': ceramic shards, corrugated sheet metal 

DARK YELLOWISH-BROWN SIL TY SAND TO SAND (SM-SP) 
(IOYR 3/4): moist, fine-grained, 10-15% silt 

YELLOWISH-BROWN SAND (SP) (10YR 5/6): mo,st. 
fine-gr a1ned 

below 7.5'. caved in 

10-~~~"----'--' 
TR-16-01-02 and TR-16-01-03 collected at 9.5'. 

Trench d1mens1ons = /3' long, /0' deep, 30" wide. 

15 

20 

25 

Harding La111son Associates 
Engineering and 
Environmental Services 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

Log of Trench TR-16-01 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

APPROVED 

c (]5: 
DATE 

12/92 

PLATE 

A2 
REVISED DATE 
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Cl) 

.!: 
_, -"O 

(0 
Q.I :5 a:~ 0. E 0 <I'.: 0. Q.I 
> 0. "O Cl 
a~ 0 

0 

NO none 5 

ND none 

1.8 none 

10 

15 

20 

25 

Harding Lawson Assoclatas 
Engineering and 
Environmental Services 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

Q.I 

0. 
E 
(0 
Ul 

Equipment _B._a __ c_k_h_oe ____________ _ 

30" Bucket 

Elevation 125.16 (grnd) □ate 1-31-92 

VERY DARK BROWN SIL TY SAND TO CLAYEY SANO [SM-SC) 
[FILL) [IOYR 2/2): moist, fine-grained, 15-20% fines 

@ 2· pieces of scrap metal, rubber wiper blade 

DARK YELLOWISH-BROWN SANO TO SIL TY SAND (SP-SM) 
(IOYR 3/4): moist, fine-grained. 10-15% silt 

.. YELLOW SANO [SP) [IOYR 6/8): moist, f1ne-gra1ned ... 
below 7.5': caved 1n 

TR-16-02-01. TR-16-02-02, and TR-16-02-03 collected at 
9.5'. 

Trench dimensions = 13· long, 10· deep, 30" wide. 

Log of Trench TR-16-02 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

DATE 

12/92 

PLATE 

A3 
REVISED DATE 
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-- -- -----&-5:i=i.:.i 

0, 
C: _, 
'6 -ro 
Q) .c 
a:- Q. E ,_ 
<( C. 0 Q) 

> C. u 0 
o- 0 

0 

ND none 

5 

0.2 none 10 

15 

20 

25 

Herding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

Q) 

C. 
E 
ro 

(J) 

Equipment ..:B;;.;:a=-=c-"-k""ho;;.;:e'--__________ ~ 
30" Bucket 

Elevation 128.16 ( grnd) □ate 02-01-92 

DARK YELLOWISH-BROWN SIL TY SAND TO CLAYEY SANO 
ISM-SC) (10YR 3/4): moist. f1ne-gra,ned, 15-20% fines 

@ I'. small pieces of scrap metal 

BROWNISH-YELLOW SAND (SP) (10YR 6/8): moist. 
fine-grained 

.... 

TR-16-04-01, TR-16-04-02, and TR-16-04-03 collected at 
10.0'. 

Trench d1mens1ons = 14' long, 10.5' deep, 30" wide. 

Log of Trench TR-16-04 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

DATE 

12/92 

PLATE 

A4 
REVISED DA TE 
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.... -- -----ii-- -- . ----- ---- ·-· 

0) 

.5 
..., 

"O !:; 
(ti 
Q) .c 
ex:- a. e 0 <C a. Q) 

> a. "Cl 0 
a~ 0 

0 
3 5 none 

NO none 

2.0 none 5 

NO none 

2.2 none 10 

15 

20 

25 

Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 
LRH 

JOB NUMBER 

23366 041711 

Q) 

a. 
e 
(ti 
(f) 

... 

.. 

Equipment ~B~a=c~k~ho~e~------------
30" Bucket 

Elevation 124.46 (grndl Date 01-30-92 

2" VEGETATION COVER (WEEDS ANO GRASS) 

VERY DARK BROWN SIL TY SAND TO CLAYEY SANO (SM-SC) 
(10YR 2/2). moist, fine- to medium-grained, 15-20% silt and 

clay 

TR-16-05-03 collected at 5.o·. 

BROWNISH-YELLOW SAND (SP) (10YR 6/8): moist. 
fine-grained 

@ 7.5': trench western wall caved In 

below 8.5': trench eastern wall caved In 

TR-16-05-01 and TR-16-05-02 collected at 10.o·. 

Trench d1mens1ons == 16' long, 10.5' deep, 30" wide (cave m 
side walls) 

Log of Trench TR-16-05 
Site Characterization 

PLATE 

AS Site 16 - OOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

DATE 

12/92 
REVISED DATE 
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----------- -__ ,_ -- . --- -- . - . 

0) 

·= ::::: 
u 
(0 
w :5 a::~ Cl. E 0 w <( Cl. 
> Cl. u 0 
o- 0 

0 
NO none 

NO none 5 

13 none 

15 

20 

25 

Hercung Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 
LRH 

JOB NUMBER 

23366 041711 

w 
Q. 
E 
(0 
en 

. . ........ . . . 

Equipment -=Ba:..oa:.::c'""k'"'h"'oe"--------------
30" Bucket 

Elevation 126.77 (grnd) Date 02-01-92 

DARK YELLOWISH-BROWN SIL TY SAND TO CLAYEY SAND 
(SM-SC) (IOYR 3/4): f1ne-gra1ned, 15-20% silt and clay 

@ I 5' to 2·: small pieces of scrap metal 

STRONG BROWN SIL TY SAND TO SAND (SM/SP) (7.5YR 4/6): 
moist, f1ne-gra1ned, 10-15% silt 

BROWNISH-YELLOW SANO (SP) (tOYR 6/8): moist, 
fine-grained 

TR-16-07-01, TR-16-07-02, and TR-16-07-03 collected at 
10.0'. 

Trench dimenswns = 13.5' long, 10.5' deep, 30" wide. 

Log of Trench TR-16-07 
Site Characterization 

PLATE 

A7 Site 16 - OOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

APPROVED 
.c-,-
1.., 0.0 

DATE 
12/92 

REVISED DA TE 



Test Pit#: TR-16-08 
Date Started: 8-16-93 

Date Completed: 8-16-93 
Orientation: N40E 

Elevation: 

SW NE 
OVA {ppm) Comments 

w 
<]) 

t 
UJ 
0 

it 
a: 
::, 
(f) 

Cl 
z 
::, 
0 
a: 
C} 

?;: 
g 
UJ 
cc 
I: 
I-
0.. 
UJ 
Cl 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

I 
0 

EXPLANATION: 

. . . . . 
.. 

...... . .... •, ..... -. -. -. -. 

. . . . . . .... . . '• -. -. - .... •, .... · .... . : :: : :: : :: : ::: :: : :: :-:: w: :: : :: : ::: :: : :: : :: : :: : : 
. . . . . . . . . . . . . . ..... 

..... 
. · .. · .. · .. · .. · ... _. :- . :- . :- - :, . ,'. :- . :- .. _. · .. · .. . . . . . . . . . . . . . . . . . .. •, ... . . . . . . ..... . 
. -. -. -. ·. . . . . . . . . - . - . . . . . . . . . . . . . . . . . . 

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

@: :: : :: : :: : :: : :: : :: : :: : 

ND 

ND 

ND 

I I I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

~ 
~ 

® 

LENGTH (feet) 

GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) 
dense, dry fine to medium sand, 25% clay, 20% fine to 
coarse subrounded gravel, fill 

DARK BROWN SAND (SP) medium dense, moist, fine sand, 10% silt 
Color change to black (2.5Y 2.5/1) between 3 and 4 feet 

LIGHT YELLOWISH BROWN SAND (SP) medium dense, moist, 
fine sand, 10% silt 

SAMPLE: 9333B016004F 

070694AG 

Harding Lawson Associates Log of Test Pit TR-16-08 
Engineering and Site 16-DOL Maintenance Yard AS : = : = . ~ Environmental Services Volume II - RI, Basewide RI/FS 

i = i =F .:. , ___________________ Fo_rt_O_r_d"-, C_al_if_o_rn_ia ________________ _ 
DRAWN JOB NUMBER APPROVED DATE REVISED DATE 

PLATE 

DJPc 23366 041711 RfM 10/93 



Test Pit #: TR-16-09 
Date Started: 8-16-93 

Date Completed: 8-16-93 
Orientation: N21 W 

Elevation: 

ai 
2 
LlJ 

0 

(.) 2 
~ 
a: 3 
::> 
Cf) 

O 4 
z 
5 5 
a: 

NW SE OVA {ppm) Comments 

ND 

>1000 

Cl 6 
s: . . . . . . . . . 

g 7 
LlJ 
CJ 8 
I 

t;:: 9 
LlJ 
0 10 

11 

12 

I 
0 

. - . . . - . - . . . - . - . 
-. -. -. -. -. -. '•. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . ....... •, .. •, . '• .... '• '• ... 

ND 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

EXPLANATION: GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.5Y 3/2) 
dense, dry, fine to medium sand, 25% clay, 

@ 
® 

20% fine to coarse subrounded gravels, concrete chips, fill 

DARK BROWN SAND (SP) (7.5YR 3/3) 
medium dense, moist, fine sand, 10% silt 

VERY DARK GRAY SAND (SP) (7.SYR 3/1) 
medium dense, dry, fine sand, 10% silt 

LIGHT YELLOWISH BROWN SAND (SP) (1 0YR 6/4) 
medium dense, moist, fine sand, 10% silt 

SAMPLE: 9333B016005F 
SAMPLE: 93338016011 F 

Harding Lawson Associates Log of Test Pit TR•16-09 

070694AG 

PLATE 

Site 16-DOL Maintenance Yard Engineering and 
- - Environmental Services Volume II - RI, Basewide RI/FS - . - A9 = • ': Fort Ord, California ·-·-----------------------------------DRAWN 

DJPc 
JOB NUMBER 

23366 041711 
APPROVED 

Bf'-" 
DATE REVISED DATE 

10/93 



Test Pit#: TR-16-10 
Date Started: 8-16-93 

Date Completed: 8-16-93 
Orientation: N50W 

Elevation: 

NW SE 
0 

OVA (ppm) Comments 

a, 
~ 2 
LU 
0 3 
i'.t 
a: 4 
::i 
(fJ 

0 5 
z 
::, 

6 0 
a: 
0 7 
s: 
g 8 
UJ 
cc 9 
:::c 
I- 10 c.. 
LU 
0 

11 

12 

EXPLANATION: 

Possible Petroleum 
Hydrocarbon-Stained 
Zone 

................ . . . . . . . 

... . . 

. . . . . -. -. -. •, -. -. '• 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

® 
® 

LENGTH (feet) 

GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.5Y 
5/2), dense, dry, fine to medium sand, 25% clay, 20% fine to 
coarse gravel, fill 

DARK BROWN SAND (SP) (7.5YR 3/3), medium dense, moist, 
fine sand, 10% silt, 5% roots between 1 and 2 feet depth 
Color change to very dark gray (2.5YR 3/1) between 2 and 4 feet 

SAMPLE: 9333B016009F 
SAMPLE: 9333B01601 OF 

Harding Lawson Associates Log of Test Pit TR-16-10 
Engineering and Site 16-DOL Maintenance Yard 

1 = 1 = . 'I Environmental Services Volume II - RI, Basewide RI/FS 
i = 5 ~ _: l Fort Ord, California 

070694AG 

PLATE 

A10 
-----------------------------------~ DRAWN JOB NUMBER 

DJPc 23366 041711 
APPROVED 

)J4t,\ 
DATE 

10/93 
REVISED DATE 



TestPit#: TR-16-11 
Date Started: 8-16-93 

Date Completed: 8-17-93 
Orientation: N02W 

Elevation: 

0 
N OVA (ppm) Comments 

iv 
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a: 4 :::> 
CJ) 

0 5 
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:::> 6 0 
a: 
C, 7 
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9 8 
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10 a.. 
LU 
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EXPLANATION: 

ND 

> 1000 hydrocarbon odors 
associated with 
staining 

-:--:-:- -:-· . -.- ·.· ,. . , . -:- :- .. ,_ ·. _,. ... ,. : ,,. . .. . _,, -,, 
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:-:".-:..-:-:-:-,.-•.:,.:~-. -'•.~ ,. ,: ' •• .-'•:~ :-:",:..:-• ,_ .- • ,_ _, ~ •• ., • • _, L. • _,• •• ,,. 
-~·-:-:-:-'-·-:: :-·-·:: -·-:- • .._._ ·-:--:-: -- •• ... :-· ,, -- .. ... • ,_ .J., ·' ._, 
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·.:~:.:: :-:•~ .. ~=··· •:"! :.:: .•.•: ~= .••:•;•:•:~.· .... :••:.:•:•:-: .:• •. - ~ . .: .. - ... - ~ ... -..:,·.: :,: .. . .. .... . . ···-•:• :•:•.··· •r:·•:•:-•:• ·•. ' .. ~· .. • .. · - . ·+·· .. -:•·· •... ·~ .... · .·.-.· . . . . . ~ . ·.·.··• •• "T",·· • 

•, •, '• •, .... •, .. '• '• ..... '• .. ................ . . . . . . . . . . . . . 
·. · ........ ·. ·. ·. ·. ·. ·. 

>---~ Petroleum Hydrocarbon
Stained Zone 

ND 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.SY 5/2), 
dense, dry, fine to medium sand, 25% clay, 20% fine to coarse 
subrounded gravels and concrete fragments, fill 

DARK BROWN SAND (SP) (7.SYR 3/3), medium dense, moist, fine 
sand, 10% silt 
Color change to very dark gray (2.SYR 3/1) between 2 and 3 feet and 
4 and 9 feet 

SAMPLE: 9333B016013F 

070694/\G 

Harding Lawson Asaoclates Log of Test Pit TR-16·11 
Site 16-DOL Maintenance Yard 

PLATE 

Engineering and A 11 : = : = , ; Environmental Services Volume II - RI, Basewide RI/FS 
!! = !! =i .:, l _____________________ F_o_rt_O_r_d_,_C_a_li~fo_r_n_ia _____________ _ 

DRAWN 

DJPc 
JOB NUMBER 

23366 041711 
APPROVED 
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DATE 

11/93 
REVISED DATE 



Test Pit #: TR-16-12 
Date Started: 8-17-93 

Date Completed: 8-17-93 
Orientation: N1 OE 

Elevation: 

0 

al 
~ 2 
UJ 
() 3 it 
a: 4 :::i 
(J) 

0 z 5 
:::i 

6 0 a: 
G 
s: 7 

0 8 ....J 
UJ 
cc 9 ::c: 
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a.. 10 
UJ 
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EXPLANATION: 

s 

. . . . . . .. . . . . . . . . . . . . . . 

. i: :: : :: <f:: :: : :: : i: :~: 
. . . . . . . . . - . . . -

......... . . . . . . . . . . . . . . . . . ........ ........ . . . . . . . . . ........ . . . . . . . . . . . . . - . . . - .... . . . . . . . . . . . . . . . . . . 

....... . . . . . . . . . . . . . . . . . . ........ 
- . - -. . . . . . . . . . . . - . - . - . - . - . . . . . . . . . . . . . . . . . . 

'.-. -. - .. · .. · .. -. -. 

.............. . . . . . . . . . . . 

N OVA /ppm) Comments 

Possible Petroleum 
Hydrocarbon•Stained 

ND 

ND 

70 

Zone 70 

ND 

Petroleum 
Odor, Oily 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

~ 

~ 
~ 
~ 

~ 

LENGTH (feet) 

GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.5Y 5/2), 
dense, dry, fine to medium sand, 25% clay, 20% fine to coarse 
subrounded grave, fill 

YELLOWISH BROWN SAND (SP) (1 0YR 5/6), medium dense, dry, 
fine sand, 5% silt 

DARK YELLOWISH BROWN SAND (SP) (10YR 3/4), medium 
dense, moist , fine sand, 5% silt 

BLACK SAND (SP) (1 0YR), medium dense, dry to moist, fine sand, 
5% silt, possibly petroleum hydrocarbon stained 

YELLOWISH BROWN SAND (SP) (1 0YR 5/8), loose, dry to moist, 
fine sand, 5% silt 

SAMPLE: 9333B016016F 

070694AG 

Harding Lawson A-oclates Log Of Test Pit TR-16-12 PLATE 

Site 16-DOL Maintenance Yard 
Engineering and_ A 1 2 

• - • - - Environmental Services Volume II - RI, Basewide RI/FS . -. - . -!! = !! =F .:, l _________________ F_o_rt_O_rd_,_C_a_l_ifo_r_n_ia ____________ _ 
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Rt&"-
DATE 
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Test Pit #: TR-16-13 
DateStarted: 8-17-93 

Date Completed: 8-17-93 
Orientation: N25E 

Elevation: 

NE 
0 

Q) 

~ 2 
w 
(.) 3 Lt 
a: 4 ::, 
CJ) 

Cl z 5 
::::, 

6 0 
a: 
CJ 
s: 7 

0 8 ....J 
w 
CIJ 9 
I 
f-a.. 
w 10 
Cl 

11 

12 

. · .. · .. ·•®· . . . . 

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

.... ...... ....... . . . . . . . . - . . . . . . . . . ...... . . . . . . . . . . . . . ...... 
... '• .. 

• • ■ • • • . . . . . . ...... 
• < ••• ..... 

SW OVA (ppml Comments 

ND 

ND 

70 

Possible Petroleum 
Hydrocarbon-Stained 
Zone 70 

ND 

Petroleum 
Odor, Oily 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

EXPLANATION: ~ 

~ 

~ 
~ 

~ 

® 
® 

LENGTH (feet) 

GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.5Y 5/2), 
dense, dry, fine to medium sand, 25% clay, 20% fine to coarse 
subrounded gravel and concrete fragments, fill 

YELLOWISH BROWN SAND (SW) (10YR 5/6), loose, dry, fine 
sand, 10% silt 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 3/4), medium 
dense, moist to dry, fine sand, 5% silt 

VERY DARK GREY SAND (SP) (10YR 3/1), loose, moist to wet, 
fine sand, 5% silt 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 3/4), loose, dry to 
moist, fine sand, 5% silt 

SAMPLE: 9333B016020F 
SAMPLE: 9333B016021 F 

070694AG 
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DJPc 
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Test Pit #: TR-16-14 
Date Started: 8-17-93 

Date Completed: 8-18-93 
Orientation: N21 E 

Elevation: 

NE 
0 

SW OVA (ppm) Comments 

Q) 

~ 
UJ 
0 2 a: 
a: 3 :::::, 
Cl) 

0 4 
z 
6 5 
a: 
~ 6 
:?; 
g 7 
UJ 
r::o 8 
:r: 
ti: 9 
UJ 

o 10 

11 

12 

EXPLANATION: 

8-inch diameter 
water main 

ND 

ND 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

~ 
m 
~ 
~ 

LENGTH (feet) 

GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) 2.SY 5/2, 
dense, dry, fine to medium sand, 25% clay, 
20% fine to coarse subrounded gravel, fill 

DARK YELLOWISH BROWN SAND (SP) (1 OYR 4/4,) 
medium dense, moist, fine sand, 5% silt, backfill for water main 

VERY DARK GRAYISH BROWN SILTY SAND (SM) (10YR 3/2,) 
dense, dry, fine sand, 20% silt 

YELLOWISH BROWN SAND (SP) (1 0YR 5/6) 
moist to dry, fine sand, 5% silt 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/4) 
medium dense, moist, fine sand, 5% silt 

SAMPLE: 9333B016030F 

Harding Lawson Associates Log Of Test Pit TR-16-14 
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Test Pit#: TR-16-15 
Date Started: 8-17-93 

Date Completed: 8-17-93 
Orientation: N70E 

Elevation: 

0 
OVA (ppm) Comments 

0) 
g_ 2 . . . . . - . . . . . . ND 

- ..... 
LlJ . . . . . . . . . . . . . . . . . - - . . . . . . .................... 
() 3 
it 
II 4 :::, 

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

ND 

Cf) 

Cl 5 
z 
:::, 6 0 

ND 

II 

" 7 
~ g 8 

,,,,- Possible Petroleum 
/ Hydrocarbon-Stained 

Zone 

LlJ 
aJ 9 
:c 
f-- 10 a., 
LlJ 
Cl 11 

12 ND 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

EXPLANATION: GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.5Y 5/2), 
dense, dry, fine to medium sand, 25% clay, 20% fine to coarse 
subrounded gravel, fill 

~ 
~ 
~ 
Bl 

~ 

® 

YELLOWISH BROWN SAND (SP} (10YR 5/6), medium dense, moist 
to dry, fine sand, 10% silt 

DARK YELLOWISH BROWN SAND (SP) medium dense, moist to dry, 
fine sand, 5% silt 

VERY DARK GREY SAND (SP) (1 0YR 3/1 ), medium dense, dry to 
moist, fine sand, 5% silt 

YELLOWISH BROWN SAND (SP) (10YR 5/6), loose, dry, fine sand, 
5% silt 

SAMPLE: 9333B016023F 

Harding Lawson Associates Log of Test Pit TR-16-15 
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lF/111.. 
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Test Pit#: TR-16-16 
Date Started: 8-17-93 

Date Completed: 8-17-93 
Orientation: N22W 

Elevation: 

s N 
0 

OVA (ppm) Comments 

w 
~ 2 
UJ 
(.) 3 
<( 
LL 
a: 4 ::, 
(f) 

Cl 5 
z 
::::i 6 
0 
a: 
(.'.J 7 
s: 
0 8 
.....J 
UJ 
CD 9 
:I: 
5: 10 
llJ 
Cl 11 

12 

I 
0 

. . . . . . . . . . . . -. -. '• .. •, -. -. -. -. -. -. . . . . . . . . . . . . . . . . ....... •, •, 

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

.. - ..... - ..... '• .. -. . ..... . : . : ........ '.... . . . . . . . . . . . : . .- . .- .. · . 
........... . . . . . . . . . . 

·- •, ·. ·- ·......... -. -. -. '• -. •, -. -. '• •, 

. . . . . . . . . . . . . . . . . . . . 
..... . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . ............. ..... ·. -. -. -. -. -. -. •, '• .. '• .. •, ·. ·._ ·. · .. · .. · .. · .. · .. · .. ·-. · ....... . 

+ • ' ••••••••• 
• • • • • • • • • + • • • • 

.... •, .. . . 

ND 

ND 

ND 

ND 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

EXPLANATION: GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.5Y 5/2) 
dense, dry, fine to medium sand, 25% clay, 20% fine to coarse 
subrounded gravel, fill 

[m] 

~ 
[ill] 

[ill] 

® 

VERY DARK GRAYISH BROWN SILTY SAND (SM) 10YR 3/2) 
dense, dry, fine sand, 20% silt, fill 

YELLOWISH BROWN SAND (SP) (1 0YR 5/6) loose, dry, fine sand, 
10% silt 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/4) medium dense, 
moist to dry, fine sand, 5% silt, color varies 
Color change to yellowish brown between 5 and 6.5 feet 

VERY DARK GRAY SAND (SP) (1 0YR 3/1) medium dense, moist, 
fine sand, 5-10% silt, >5% roots, musty smell 

SAMPLE: 9333B016027F 

Harding Lawson Associates Log of Test Pit TR-16-16 

Engineering and 

070694AG 

PLATE 

• - • - • Environmental Services 

Site 16-DOL Maintenance Yard 
Volume II - RI, Basewide RI/FS 
Fort Ord, California A16 ·-·-·■ ■ - a • :::-:., -----------------------------------DRAWN 

DJPc 
JOB NUMBER 

23366 041711 
APPROVED 
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Test Pit#: TR-16-17 
Date Started: 8-18-93 

Date Completed: 8-18-93 
Orientation: N38E 

Elevation: 

SW 
0 

NE 
OVA (ppm) Comments 

Q) 

~ 2 
w 
0 3 
i1: 

. a: 4 ::> 
CJ) 

Cl 5 
z 
::> 6 0 
0: 
(!) 7 
5'. 
9 8 
w 
CD 9 
:::c ..... 10 0.. 
w 
Cl 11 

12 

. . . . . . . ._ ______ ..._._: 

Possible Petroleum 
Hydrocarbon Stained 
Zone 

........... ' .. . . . - . . . . . . . . . . . . . . . . . . . . 
......... •, ..... •, •, . . . . . . . . . . . . . . . 

... •, •, •, .. •, •, ... . . - . 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

ND 

ND 

ND 

EXPLANATION: GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.5Y 5/2) 
dense, dry, fine to medium sand, 25% clay, 20% fine to coarse 
subrounded gravels and concrete fragments, fill 

~ 
m 
~ 

® 

YELLOWISH BROWN SAND (SP) (1 0YR 5/6) loose, dry, fine sand, 
5% silt 

VERY DARK GRAYISH BROWN SAND (SP) (1 0YR 3/2) medium 
dense, dry to moist, fine sand, 5% silt, apparent hydrocarbon staining 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/4) medium dense, 
dry to moist, fine sand, 5% silt 

SAMPLE: 9333B016034F 

Harding Lawson Aasoclatea Log of Test Pit TR-16-17 
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Test Pit #: TR-16-18 
Date Started: 8-18-93 

Date Completed: 8-18-93 
Orientation: N45W 

Elevation: 

OVA (ppm) Comments 

0 
Q) 

~ 
UJ 
() 2 
~ 
a: 3 :::, 
(/) 

Cl 4 
z 
:::, 

5 0 
a: 
C) 6 s: 
g 7 
UJ 
[Il 8 
I 
I-

9 a.. 
UJ 
Cl 

10 

11 

12 

NW 

-. -. -. -. -. ·. 

SE 

}-
Possible Petroleum 
Hydrocarbon"Stained 
Zone 

ND 

ND 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

EXPLANATION: 

LENGTH (feet) 

GRAYISH BROWN CLAYEY SAND WITH GRAVEL (SC) (2.5Y 5/2) 
dense, dry, fine to medium sand, 25% clay, 
20% fine to coarse subrounded gravels, fill 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 3/6) 
loose, dry to moist, fine sand, 5% silt 
Color change to very dark brown (1 0YR 2/2) between 2.5 and 
3 feet, petroleum hydrocarbon staining 

SAMPLE: 9333B016035F 

070694AG 

PLATE 
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Test Pit#: TR-16-19 
Date Started: 8-18-93 

Date Completed: 8-18-93 
Orientation: N05W 

Elevation: 

N 
0 

a) 

~ 
w 
(.) 

~ 
a: 2 ::, 
(I) 

0 
z 
::, 3 0 
a: 
(9 

~ 
9 4 
w 
Cil 

:::c r a.. 
w 5 
0 

6 

0 

EXPLANATION: 

s OVA(ppm) 

ND 

ND 

2 3 4 5 6 7 8 

LENGTH (feet) 

DARK OLIVE BROWN CLAYEY SAND WITH GRAVEL (SC) 
(25Y 3/3) medium dense, moist, fine to medium sand, 25% 
clay, 20% fine to coarse gravel, fill 

DARK YELLOWISH BROWN SAND (SP) loose, moist, fine 
sand, 5% silt 
Color change at 2 feet to mixed yellowish brown (1 0YR 5/6) 
and dark yellowish brown, swirls 

SAMPLE: 9333B016036F 

Harding Law•on A-oclat Log of Test Pit TR-16-19 
Site 16-DOL Maintenance Yard 
Volume II - RI, Basewide RI/FS 
Fort Ord, California 

Engineering and 
- .. Environmental Services =.: - . . -. 

Comments 

9 
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qi 

~ 
llJ 
(.) 

u:: 
a: 
::, 
C/) 

Cl z 
::, 
0 a: 
(!) 

~ 
0 
...J 
llJ 
co 
:I: 
f-
c.. 
llJ 
Cl 

Test Pit#: TR-16-20 
Date Started: 8-16-93 

Date Completed: 8-18-93 
Orientation: N34W 

Elevation: 141 feet 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

SE 

I I I 
0 2 3 4 5 6 7 8 9 1 D 11 12 13 14 15 16 17 18 19 20 21 22 

LENGTH (feet) 

EXPLANATION: DARK BROWN SAND (SP) (1 0YR 3/3) very loose, 
dry, fine to medium sand, 5-10% silt, trace roots, fill 

LAMINATED BROWNISH YELLOW TO DARK YELLOWISH BROWN 
SAND (SP) (1 0YR 6/6 to 10 YR 3/4) very loose, dry, 
fine to medium sand, trace silt, 5-10% gravel (up to 1/4"), 10-20% 
debris (bazooka shell, 1945 shell casing, burnt wood, broken and 

ND 

ND 

melted glass [Delaware Punch bottle], metal pieces [can lids, nails, wire]), fill 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/4) 
loose, dry, fine to grained sand, trace silt, laminated 
with lighter colored layers of sand 

SAMPLE: 9333A016038F 
SAMPLE: 9333A0 16037F 
SAMPLE: 9333A016039F 

Harding Lawson Associat- Log Of Test Pit TR-16-20 
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Test Pit#: TR-16-21 
Date Started: 8-16-93 

Date Completed: 8-16-93 
Orientation: N36W 

Elevation: 141 feet 

0 
OVA (ppm) Comments 

w 
Q 2 
<( 
LL 

§ 3 
(/) 

o 4 
z 
5 5 
CI: 
(!) 6 
~ g 7 
w 
C) 8 
J: 

t 9 
w 
o 10 

11 

12 

.-.. -. . . -_. - ' . - - . ·. - :, . : 
....... •, .. - ........ . 

. . - . . . . . . - . . . . . . - ... .- . :-:· _ .. :.: . .- .. ·· .·.:. :· .... ·:.: . . -. 
•, ·. ·- ··:·:·:·:· ·- •, ·. ·- ..... 

. ' .· ' .· .. · . . . 
H<""""'='"""'"1---;:'-----,-'---c-:,-+--r:'7,ri-.,,.,,....,.,.,._. -c:-.,'--' --,'-,'----c':,.,~::---,'-..,....,,,.~ .. .' . .' -

•-•~®,••· .i.'.~t ... - ····•·•··••·•··•·•·•·····•··········•······· .. · 

0 2 3 4 5 6 7 8 9 1 0 11 12 13 14 15 1 6 17 18 1 9 20 

EXPLANATION: 

LENGTH (feet) 

PALE BROWN SAND (SP) (10YR 6/3), very loose, 
dry, fine to medium sand, 5-10% silt, 10-15% debris 
(primarily metal pieces and glass, trace charcoal), fill 

PALE BROWN AND YELLOW BROWN SAND (SP) 
(1 OYA 6/3&10YR 5/8), very loose, dry, fine to medium 
sand, trace silt, trace debris, stratified, fill 

BROWN SAND (SP) (10YR 4/3), very loose, dry, 

ND 

ND 

ND 

fine to medium sand, 5% silt, 25% debris (ammunition crate/ 
foot locker, glass [i.e., 1952 soda bottle], metal pieces), fill 

@ 
® 

DARK YELLOWISH BROWN SAND (SP) (10YR 3/6), 
loose, dry, fine to medium-grai~ed sand, 5-10% silt 

SAMPLE: 9333A016033F 
SAMPLE: 9333A016031 F 

Harding Lawson A-oclat- Log of Test Pit TR•16-21 
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Test Pit #: TR-16-22 
Date Started: 8-17-93 

Date Completed: 8-17 -93 
Orientation: N 40W 

Elevation: 151 feet at SE end 

SE 
0 

NW OVA (ppml Comments 

ai g 
LU 
() 2 
LC 
a: 3 
::J 
rn 
o 4 
z 
§ 5 
a: 
(!J 6 
s: g 7 
LU 
cc 8 
J: 

ti: 9 
LU 

o 10 

11 

12 

EXPLANATION: 

I 
0 

® 
@ 

I 
2 

........ 

:~:::::::::::::/:: 
.. · .. · . .- . : . .' .... : ... 
: . .- . : . : . : . _.. _·. _.. 
. . . . - . - . . . . . . - . -- . ' . . . . . . _· .... _.. _· ...... - .- - .-

Crushed Metal Culvert 

I I I I I I I I I I I I 
3 4 5 6 7 8 9 10 11 12 13 14 

LENGTH (feet) 

PALE BROWN SAND (SP) (1 0YR 6/3) 
very loose, dry fine to medium sand, 5-10% silt, 
trace roots, fill 

VERY DARK GREYISH BROWN SAND {SP) 
(1 0YR 3/2) loose, dry, fine to medium sand, 
10-15% silt, fill 

DARK YELLOW BROWN SAND {SP) (1 0YR 4/4) 
loose, dry, fine to medium sand, 5-10% silt, 
trace roots, fill 

I I 
15 16 

VERY DARK GREYISH BROWN SAND {SP) {10YR 3/2) 
loose, dry, fine to medium sand, 10-15% silt, 
trace roots, fill 

I I 
17 18 

DEBRIS LAYER including scrap metal, glass, ceramic culvert pieces, 
melted glass, burnt wood, shell casing (1944), wires, metal cup 

SAMPLE: 9333C016004F 
SAMPLE: 9333C016005F 

Harding Lawson A-oclates Log of Test Pit TR-16-22 

070694AG 

PLATE 

Site 16-Pete's Pond Extension 
Engineering and A2 2 : = : = . ~ Environmental Services Volume II - RI, Basewide RI/FS : = i =; .:. ; ________________ F_o_rt_O_rd_._c_a_lif_o_rn_i_a ____________ _ 
DRAWN 

DJPc 
JOB NUMBER 

23366 041711 
APPROVED 

H"'1f 
DATE 

10/93 
REVISED DATE 



Test Pit#: TR-16-23 
Date Started: 8-17-93 

Date Completed: 8-17-93 
Orientation: N40E 

Elevation: 145 feet at SE end 

SE 
0 

NW OVA (opm} Comments 

2 
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UJ 
(.) 4 
rt 
0: 5 ::, 
Cl) 

Cl 6 
z 
:, 7 
0 
0: 
Cl 8 
s: 
0 9 
....I 
UJ 
CD 10 
I 

t 11 
UJ 
Cl 12 

13 

14 

. '• •,. . . . . . . .. 

·. ·-. . . -, ·-..... •, ... 

:: : i: :: : i: i: :: : ·-~:::::: i: :: : \ID i:::: :: : i: :: : :: : :: . :- .. 
. . . - . ' . - . - . - . . . - . . . . . . . . - . . 

' ... - .. : ... . - . . . . . . 

I 
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

ND 

ND 

EXPLANATION: ~ 
~ 

BROWN SAND (SP) (1 0YR 4/3), very loose, dry, fine to medium 
sand, 5-15% silt, trace plant roots, fill 

DARK BROWN SAND (SP} (10YR 3/3}, very loose, dry, fine to 
medium sand, trace gravel (up to 1/4" diameter), trace silt, 5-25% debris 
(mostly rusted metal, metal cans, cot frame, leaf spring, window regulator, 
1" pipe section [2' long], engine flywheel, both whole and broken glass 
jars and bottles, melted shampoo jar, medical jars), fill 

DARK YELLOWISH BROWN SAND (SP} (10YR 3/4), 
loose, dry, fine to medium sand, trace silt 

@ SAMPLE: 9333C016007F 
@ SAMPLE: 9333C016006F 

Harding Lawson Associates Log Of Test Pit TR-16-23 
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Test Pit#: TR-16-24 
Date Started: 8-17-93 

Date Completed: 8-17-93 
Orientation: N47W 

Elevation: 

NW 
0 

SE OVA (ppm) Comments 

w 
~ 
UJ 
0 2 u: 
a: 3 ::> 
Cl) 

Cl 4 
z 
::> 5 
~ 
CJ 6 
~ 
0 7 _J 
UJ 
CD 8 
:l: r-

9 a.. 
UJ 
Cl 
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EXPLANATION: 

-.--~----~------------....... ---, 

I 
0 

.. ·.··:•.· ... . 
• .. • : • : •• - • .- + ... : .... :. • •• . . . - . - . - . - . . . . . . . . . . ........... 
. :- . :- . :·. :·. :- . : . . ·.:.:. 

... ·@·. 2 ..... 
··:·:A:-: :-:·:·:· 

•, •, . . . . .. ND 

I I I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

DARK BROWN SAND (SP) (10YR 4/3) 
very loose, dry, fine to medium sand, 
5-10% silt, trace roots to 1.5 feet, fill 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/6) 
very loose, dry, fine to medium sand 

SAMPLE: 9333A016034F 
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Test Pit #: TR-16-25 
Date Started: 8-18-93 

Date Completed: 8-18-93 
Orientation: N30W 

Elevation: 141 feet at SE end 

NW SE OVA (ppml Comments 
0 

w 
(J 2 
i1: 
a: 3 :::, 
(fJ 

Cl 4 
z 
5 5 
a: 
c., 6 

~ 7 
_I 
w 
CD 8 
I 

ti: 9 
w 
Cl 10 

11 

12 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

EXPLANATION: VERY DARK YELLOWISH BROWN SAND (SP) 
10YR 3/4, very loose, dry, fine- to medium sand, 
5-10% silt, trace roots, fill 

BROWN SAND WITH GRAVEL (SP) 10YR 4/3, 
very loose, dry, fine to medium sand, 5-10% gravel 
(up to 1/4"), 15-20% debris (mostly metal and glass, half 
pint whisky bottle, broken Coke bottles, metal lids, 
fuse box, nails, washers, bottle with cotton inside [medical?], 
charcoal/burnt wood) trace roots, fill 

BROWN POORLY GRAINED SAND (SP) 10YR 4/3, loose, dry, 
fine- to medium sand, 5% silt 

ND 

ND 

070694AG 
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Test Pit#: TR-16-26 
Date Started: 8-18-93 

Date Completed: 8-18-93 
Orientation: N44W 

Elevation: 144 feet at SE end 

SE NW 
0 

OVA (ppm) Comments 

qi 

~ 
w 
(.) 2 
~ 
a: 3 
::i 
If) 

C) 4 
z 
5 5 
a: 
c., 6 
~ 
g 7 
w 
ID 8 
:I: 
~ 
CL 9 
w 
a 10 

11 

12 

EXPLANATION: 

0 

~ 
~ 

ND 
- - .. -. . . . -.-.- "@···· . . _- ._ .. A-. ... _.@ .... ·. _. . ND 

.. ·. ·. ·- · .. ·. ·-

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

BROWN SAND (SP) (1 OYA 4/3) very loose, 
dry, fine to medium sand, 5-10% silt, trace roots, fill 

DARK YELLOWISH BROWN SAND (SP) (1 OYA 3/4) 
very loose, dry to slightly moist, fine to medium sand, 
25-30% metal debris (bedframe, bucket, water pipe, empty ammo 
container?, cable, 1945 smoke grenade), fill 

YELLOWISH BROWN SAND (SP) (1 OYA 5/6) 
loose, dry, fine to medium sand, trace silt 

SAMPLE: 9333A016040F 

070694AG 
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Test Pit #: TR-16-27 
Date Started: 8-18-93 

Date Completed: 8-18-93 
Orientation: N44W 

Elevation: 149 feet 

SE NW 
0 .-------~-----------------........... OVA (ppml Comments 

2 

ai 3 g 
LU 4 
() 

~ 5 
a: 
~ 6 
0 
z 7 
::> 

~ 8 
(.'.) 

s:: 9 
g 
LU 10 
co 
:c 11 
l-a.. 
~ 12 

13 

14 

15 

I 
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EXPLANATION: 

·- ·- ·- ·- ·- :G):: 
. . . 

- ... -.... 

. :::::~::/.iiiif;;i,;i::_:.:,::

. ,•-.-- ._.-.'0,,~?-:-.:~--.. -.·· <<<::: . •,·-·:"it:;.:,~-~-
ND 

ND 

I I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

@ 
@ 

LENGTH (feet) 

BROWNISH YELLOW AND DARK YELLOWISH BROWN SAND (SP), 
(1 0YR 6/6 and 1 0YR 3/4), very loose, dry, fine to medium sand, trace silt, 
laminations, fill 

BROWN SAND (SP) (10YR 5/3), very loose, dry, fine to medium sand, 
5-10% silt, 10-20% metal debris (pipe, egg beater, can lids) and 
broken glass, fill 

DARK YELLOWISH BROWN SAND (SP) 1 0YR 4/4, loose, dry, fine to 
medium sand, 5-10% silt 

SAMPLE: 9333A016043F 
SAMPLE: 9333A016042F 

Harding Lawson A88oclates Log of Test Pit TR-16-27 
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Test Pit#: TR-16-28 
Date Started: 8-19-93 

Date Completed: 8-19-93 
Orientation: N70E 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Elevation: 149 feet at E end 

w 

EXTENSIVE CAVING 
(unable to log) 

E 

·. -. 
-. +, 

. •, -. 

., ·- •, 

: ...... ®.· .: 
- ·- ·- -. 

0 2 3 4 5 6 7 8 9 1 O 11 12 13 14 15 16 17 18 19 20 21 22 23 

EXPLANATION: 

LENGTH (feet) 

BROWNISH YELLOW SAND (SP) (1 0YR 4/3 & 1 0YR 6/6), very loose, 
dry, fine to medium sand, trace to 10% silt, trace roots, laminated 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/6), very loose to loose, 
dry to slightly moist, fine to medium sand, trace silt 

DARK BROWN SAND (SP) (1 0YR 3/3), very loose, dry, fine to medium 
sand, trace silt, 25-30% debris (wire mesh [screen], piston, pullies, drive 
line with bearing housing, 55 gallon drum [4 ppm], metal pipe, chain link 
fence), fill 

@ SAMPLE: 9333A016047F 
@ SAMPLE: 9333A016046F 

Note: Unable to excavate deeper in west portion of test pit 
due to extensive debris 

Harding Lawson Associates Log of Test Pit TR-16-28 
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Test Pit #: TR-16-29 
Date Started: 8-19-93 

Date Completed: 8-19-93 
Orientation: N75E 

Elevation: 156 feet at E end 

w E 

0 OVA (ppm) Comments 
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UJ 
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a: 3 :::, 
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0 4 
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:::, 

5 0 a: 
CJ 6 
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0 7 ...J 
UJ 
a::i 8 
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EXPLANATION: 

..... . . . . . . 
.............. 

. . . . . . . . . . . - . - . . . . . . . . 

. . . . . . . . . . . . . . . . . . ........ . '• •, •, .. •, •, .. •, •, 

. . . . . • • • + •••••• . . . . . . . . . 
. . - . - . - . - . . . - . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . 

. •, '• '• '• ..... . . . . . . . . . . . . . . . . . . . . . 

......... ....... 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

LENGTH (feet) 

ND 

BROWN SAND (SP) (10YR 5/3), very loose, dry, fine to medium sand, 
trace to 10% silt, trace roots (iceplant), fill 

VERY DARK BROWN AND DARK YELLOWISH BROWN SAND (SP) 
(10YR 2/2, 10YR 3/4 and 10YR 4/6), loose, slightly moist, fine to 
medium sand, trace silt, laminated, fill 

SAMPLE: 9333A016048F 

Harding Lawson A-oclatu Log of Test Pit TR-16-29 
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Test Pit#: TR-16-30 
Date Started: 8-19-93 

Date Completed: 8-19-93 
Orientation: N79W 

Elevation: 152 feet 

w 
0 

qi 

~ 
LU 
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a: 3 ::i 
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Cl 4 
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::i 5 0 a: 
(9 6 
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...J 
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w 8 
::c: 
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EXPLANATION: 

I I I I 
2 3 4 5 6 

LENGTH 

.. 

.. 

.. .. .. '· •, 

:.:©:::: ···@···· .. 
<··A·-:·. . . . - . - . . . . . . . . - •, 

.. 

.. 

2 

I I I I I I 
7 8 9 10 11 12 13 
(feet) 

DARK BROWN SAND (SP) (10YR 3/3), very loose, moist, 
fine to medium sand, 5-10% silt, trace roots 

DARK YELLOWISH BROWN SAND (SP) (10YR 4/6), 
very loose, moist, fine to medium sand, trace silt 

SAMPLE: 9333A016049F 

E 

.. 

.. 

I I 
14 15 

Harding Lawson Associates Log of Test Pit TR•16-30 
Engineering and Site 1 &-Pete's Pond Extension 
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Test Pit#: TR-16-31 
Date Started: 8-19-93 

Date Completed: 8-20-93 
Orientation: N60E 

Elevation: 148 feet 
OVA (ppm) Comments 

0 

~1 
w 
~2 
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0 3 
<( 
LL 
a: 4 ::, 
Cl) 

o 5 
z 
::, 6 
0 
a: 
C) 7 
~ g 8 
w 
al 9 
::c 
ti: 10 
w 
O 11 

12 

NE SW 

.... . . . . . . . . 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

EXPLANATION: 

@ 

LENGTH (feet) 

DARK BROWN SAND (SP) (1 0YR 3/3), very loose, moist, 
tine to medium sand, 5-10% si It, up to 5% roots in upper 1 ', 
steel cable at surface 

DARK YELLOW BROWN SAND (SP) (10YR 4/4), very loose, 
moist, fine to medium sand, trace silt 

SAMPLE: 9333A016051 F 

Harding Lawson A-oclat Log of Test Pit TR-16-31 
Site 16--Pete's Pond Extension 
Volume II - RI, Basewide RI/FS 
Fort Ord, California 

Engineering and 
• - ■ - - Environmental Services =-==i1: 
■ - • - • ■ - ■ J - I 
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Test Pit #: TR-16-32 
Date Started: 8-20-93 

Date Completed: 8-20-93 
Orientation: N45W 

Elevation: 138 feet 

NW SE 
0 OVA /ppm) Comments 
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. · .. · .. · .. ·._. 2 .. · .. ·.. . . . . . . . . . . . ·. ·. ·. ·. -. · .. · ... -. ·. 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

ND 

ND 

EXPLANATION: BROWN SAND (SP) (10YR 4/3), very loose, dry, fine to medium sand, 
5-10% silt, trace debris (rusted metal/rust colored soil, burnt wood, 
broken glass, gravel), fill 

VERY DARK BROWN SAND (SP) (10YR 2/2), very loose, moist, fine 
to medium sand, 5-10% silt 

SAMPLE: 9333A016055F 

Harding Lawson Aaaoclatea Log of Test Pit TR-16-32 

Engineering and 
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Test Pit #: TR-16-33 
Date Started: 8-20-93 

Date Completed: 8-20-93 
Orientation: N40E 

Elevation: 140 feet 

OVA (ppm) Comments 
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LENGTH (feet) 

EXPLANATION: ~ 
~ 

DARK BROWN SAND (SP) (10YR 3/3) very loose, moist, fine to 
medium sand, 5-10% silt, trace roots (in upper 6" only) 

LIGHT YELLOWISH BROWN AND DARK YELLOWISH BROWN 
SAND (SP) (10YR 6/4 TO 10YR 3/6), very loose, moist, fine to 
medium sand, trace silt, laminated 

DARK BROWN SAND (SP) (10YR 3/3), very loose, moist, 
fine to medium sand, 5-10% silt 

SAMPLE: 9333A016056F 

Harding Lawson Associates Log of Test Pit TR•16·33 
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Test Pit#: TR-16-34 
Date Started: 8-20-93 

Date Completed: 8-20-93 
Orientation: N40E 

Elevation: 144 feet 

<D g_ 
UJ 
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::::, 
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0 4 
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a: 
C, 6 
:s: g 7 
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EXPLANATION~ 

SW 
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Concrete Structure 

OVA (ppm) Comments ........ 
:-: : .:: .: : .::-: . -:· -:·. 
. :- . :- . :- <· -:· <· :, : . . . . . . -....... . . . . . . . . . ........ 
....... 

: <::::::: i: :":::: :: : :~: :: : :: : :: : 
...... . . . . . . . . . . . . . . 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

LENGTH (fest) 

ND 

MIXED BROWNISH YELLOW TO DARK YELLOWISH BROWN SAND (SP) 
(1 OYA 6/6 to 1 0YR 3/4), very loose, dry, fine to medium sand, trace to 10% silt, 
2.36" rocket bazooka round, fill 

DARK YELLOWISH BROWN SAND (SP) (1 OYA 3/4), very loose, moist, 
fine to medium sand, 5-10% silt, 5% roots within upper 1' 

YELLOWISH BROWN SAND (SP) (1 OYA 5/6), very loose, moist, 
fine to medium sand, trace silt 

SAMPLE: 9333A016058F 

070694AG 
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Test Pit#: TR-16-35 
Date Started: 8-20-93 

Date Completed: 8-20-93 
Orientation: N65E 

Elevation: 144 feet at E end 

0 
E w OVA (ppm) Comments 
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EXPLANATION: 

I 
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.... . . . . . 

...... . . . . . . . . ....... 
. . . - . . . . ... 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

LENGTH (feet) 

DARK GRAYISH BROWN SAND TO SILTY SAND (SP-SM) (10YR 4/2) 
very loose, dry, fine to medium sand, 10-15% silt, 5-10% roots 
and dead plants, bazooka round (2.36" rocket), fill 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/4) very loose, 
slightly moist, fine to medium sand, 5-10% silt, trace roots 

® SAMPLE: 9333A0016059F (Exact sampling location not known) 

Harding Lawson Associates Log Of Test Pit TR-16-35 
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Test Pit#: TR-16-36 
Date Started: 8-20-93 

Date Completed: 8-20-93 
Orientation: N90E 

Elevation: 154 feet 
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LENGTH (feet) 

EXPLANATION: t. 0)_ 1_. :1 VERY DARK GRAYISH BROWN SAND (SP) (1 0YR 3/2) 
very loose, dry, fine to medium sand, 10-15% silt, trace 
gravel to 1/4", 5% roots in upper 1·, fill 

B 
M 

(iliJ 

~ 
~ 

ASPHALT AND BASEROCK LAYER, broken pieces of asphalt with 
bluish baserock 

DARK YELLOWISH BROWN SAND (SP) (1 OYA 3/4) 
very loose, moist, fine to medium sand, 5-10% silt, laminated 

VERY DARK BROWN SAND (SP) p 0YR 2/2) 
loose, moist, fine- to medium-grained sand, trace silt 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 3/4) 
loose, moist, fine to medium sand, trace silt 

SAMPLE: 9333A016060F 

Harding Lawson Assoclat- Log of Test Pit TR-16-36 
Engineering and Site 16-Pete's Pond Extension = . 11 Environmental Services Volume II - RI, Basewide RI/FS 

OVA (ppm) Comments 

ND 

ND 

070694AG 

PLATE 

A36 = • 1 Fort Ord, California ••• __________________ ___.c_ _______________ _ 

DRAWN JOB NUMBER APPROVED DATE REVISED DATE 

DJP 23366 041711 RPlk 10/93 



Test Pit #: TR· 16-37 
Date Started: 8-25-93 

Date Completed: 8-25-93 
Orientation: N32W 

Elevation: 139 feet at SE end 
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EXPLANATION: 

SE 
OVA(ppm) 

ND 

ND 

I I I I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

® 

LENGTH (feet) 

BROWN SAND (SP) (1 0YR 4/3) very loose, 
dry, fine to medium sand, 5-10% silt, trace 
plant roots, trace gravel to 3", trace glass fragments, fill 

DARK BROWN SAND (SP) (10YR 3/3) 
very loose, moist, fine to medium sand, 
trace to 10% silt, trace roots 

BROWN SAND (SP) (10YR 4/3) 
very loose, moist, fine to medium sand, 
trace to 10% silt, trace plant roots 

BROWNISH YELLOW SAND (SP) (10YR 6/6) 
very loose, moist, fine to medium sand 

SAMPLE: 9334016A076F 

Comments 

070694AG 
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Test Pit#: TR-16-38 
Date Started: 8-26-93 

Date Completed: 8-26-93 
Orientation: N47W 

Elevation: 150 feet at SE end 
OVA(ppml 
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SE 

0 1 2 3 4 5 6 7 8 9 1 0 11 1 2 13 1 4 15 1 6 1 7 18 19 20 21 22 23 24 

LENGTH (feet) 

EXPLANATION: BROWN SAND (SP) (10YR 5/3), very loose, dry, fine to medium sand, 
trace silt, trace roots, fill 

® 
® 

DARK GRAYISH BROWN SAND (SP) (1 0YR 4/2), very loose, dry, fine 
to medium sand, 5-10% silt, 5-10% debris (abalone shells, melted glass, 
metal band, ceramic plate, metal fence posts, wire, cable, shoes, burnt 
wood, can lids), fill 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/6), very loose, dry, 
fine to medium sand 

SAMPLE: 9334016A080F 
SAMPLE: 9334016A081 F 

Harding Lawson Associates Log of Test Pit TR-16-38 

ND 

ND 
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Test Pit#: TR-16-39 
Date Started: 8-26-93 

Date Completed: 8-26-93 
Orientation: N70W 

Elevation: 151 feet 

NW 
0 

SE 
OVA (ppm) Comments ....... . . . ·0 ..... . 

: - · · _· - _. - _.. --.. _-_ ·. --. 1_ -. . •.: . . . : -.- : .. :R-.2 .. ·: : -: •.: . . · . -.. · ' .· .. · .. · .. · . _· . . . . . . . . . . . . . w 

2 
ai 
~ 3 
w 
(.) 4 
Lt 
a: 5 
::J 
(/) 

Cl 6 
z 
::J 7 
0 a: 
c., 8 
s: 
g 9 
w 
w 10 
J: 

6= 11 
w 
Cl 12 

13 

14 

15 

I 
0 

EXPLANATION: 

ND 

ND 

. . . . . . . . . . . . . . . . . . . . . . . ...... 
...... . . . 

..... . ·-:·:·:•.'•_'• •, •, •, ....... : : : : : : ....... '• ... ·- .. . . . . . . . . . . . . . . . . . . . ....... . • • • • • • • • • • •• ■ •••••• - • 
• • • • • • • • • • • • • • • • • • ■ •• .......... · .. - ............... . 
• • • • • • • • ■ • • • - ••••••• 

. •, •, •,_•·:·:· . ......... : : :-:·:·:·:· · ...... . 

. · .. · .. · .. · .. · .. · .. · .. · .. ·.: ·.: ._:. : ·.: ·.: -: . ,: . ,: . -: . -: . ,: -: 
ND 

I I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

[ill] 
@] 

LENGTH (feet) 

BROWN SAND (SP) (10YR 5/3), very loose, dry, fine to medium 
sand, 5-10% silt, trace roots, fill 

DARK BROWN SAND (SP) (10YR 3/3), loose, dry, fine to medium 
sand, 5-10% silt, appears to be more compacted than 1 above, fill 

~ 
BROWN SAND (SP) (1 0YR 4/3), very loose, dry, fine to medium sand, 
5-10% silt, 10-15% debris (wire, nails, brake drum, burnt wood, 
small springs, broken glass, rusted metal), fill 

BROWN SAND (SP) (1 0YR 4/3), very loose, dry to slightly moist, fine 
to medium sand, trace to10% silt 

@ SAMPLE: 9334016A084F 

070694AG 

Harding Lawson A-oclates Log of Test Pit TR-16-39 PLATE 
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Test Pit#: TR-16-40 
Date Started: 8-26-93 

Date Completed: 8-27-93 
Orientation: N28E 

Elevation: 

NE SW 

0 
OVA (ppm) Comments 

-a; 
~ 
w 
(.) 2 
~ 
a: 3 => 
U) 

Cl 4 
z 
=> 5 a 
a: 
(!} 6 
~ 
0 7 
...J 
w 
C'.l 8 
:r: 
I-
a.. 9 w 
Cl 

10 

I 
0 

EXPLANATION: 

. . . . . . . . . . 
---....:.a~~·...:.:.·<....:.::<_.:;:-:.,:_;.:::::::::::::::::®::::::: : :©.: :: : :: : . 

GENERALLOCATION . ·. ·-:·: · -:-:- -:-:-:-:-
OF BURIED DRUMS 

GRANITIC COBBLES TO 
1 FOOT IN DIAMETER 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

LENGTH (feet) 

DARK GRAYISH BROWN SAND (SP) (1 0YR 4/2), very loose, 
dry, fine to medium sand, 5-10% silt, 5-10% roots, fill 

ND 

ND 

BROWN SAND (SP) (10YR 4/3), very loose, dry, fine to medium sand, 
5-10% silt, two 55-gallon drums (one filled with sand and 9ne empty 
at NE end of test pit, one drum may have been used to store mustard 
agent based on drum type identification), fill 

YELLOWISH BROWN SAND (SP) (1 0YR 5/6), very loose, dry, fine to 
medium sand 

SAMPLE: 9334A016088F 

070694AG 
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Test Pit #: TR-16-41 
Date Started: 3-14-94 

Date Completed: 3-14-94 
Orientation: N52W 

Elevation: 

NW SE 

0 
OVA (ppm) Comments 

qi 

~ 
w 
() 2 
~ 
cc 3 ::::> 
(J) 

0 4 
z 
::::> 5 0 cc 
(:) 6 
s: 
0 7 ...J 
w 
co 8 
I 
f-
c.. 9 
w 
0 10 

EXPLANATION: 

I 
0 

[@] 

~ 

@ 
® 

ND 

ND 

ND 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

LENGTH (feet) 

DARK YELLOWISH BROWN SAND (SP) (10YR 3/4), loose, moist, 
fine sand, 10-15% silt, trace debris and root hairs, fill 

DEBRIS AND DARK YELLOWISH BROWN SAND (SP) (1 0YR 3/4), 
loose, moist, 60% debris (glass fragments, bottles, chain link fence, 
5/8" steel cable, bacon tins, film plates, flashlight, bulb, vehicle axle, 
gray unidentified liquid, vehicle bumper, assorted plastic-lined 
5-gallon buckets, ammo boxes, ordnance parts to rif-le grenades, 
reinforcement rings [as seen on mustard drums], long cylindrical object -
potential 500-lb bomb per UXB guess before wall cave-in), 35% fine sand, 
5% silt, fill 

YELLOWISH BROWN SAND (SP) (1 0YR 5/6), loose, moist, fine sand, 
35% debris (see above) 

SAMPLE: 9411G016146F 
SAMPLE: 9411G016147F 

Harding Lawson Associates Log of Test Pit TR-16-41 
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31644 

TR-17-01 

WEST TOWARD 
STORAGE BUILDINGS 

TOWARD 
FIFTH AVENUE 

i:==========================:::::::===~-ASPHALT 
GRAY SANDY GRAVEL (GP), BASEROCK 

SM (FILL) 

REFUSE FILL 

(7.0') 

WEST TOWARD 
STORAGE BUILDINGS 

TR-17-02 

• (2') 

SP (NATIVE) 

e (6.5') 

TOWARD 
FIFTH AVENUE 

SM DARK YELLOWISH BROWN SILTY SAND 
(SM) (10YR4/4) LOOSE, MOIST, 85% 
FINE-TO MEDIUM-GRAINED SAND, 15% SILT 

SP YELLOW SAND (SP) (1 OYR7 /6) LOOSE, 
MOIST, 95% FINE-TO MEDIUM-GRAINED 
SAND, 5% SILT 

FILL SCRAP METAL, HEAT-DEFORMED GLASS, 
NAILS, ~ 50 ml OF GREEN CRUMBLY 
MATERIAL (BAG SAMPLE COLLECTED) 

NO SOIL OYA READINGS DETECTED 

~============::::'============:=:=t--ASPHALT 
f----------------------===::::::i- GRAY SANDY GRAVEL (GP), BASEROCK 

SM (FILL) • (1.5') 

FILL (REFUSE) 
SP (NATIVE) 

(6.5') e (7,0') 

EXPLANATION 

e TRENCH SAMPLE LOCATION 

SM DARK YELLOWISH BROWN SILTY SAND 
(SM) ( 1 OYR4/ 4) LOOSE, MOIST, 85% 
FINE-TO MEDIUM-GRAINED SAND, 15% SILT 

SP YELLOW SAND (SP) (10YR7 /6) LOOSE, 
MOIST, 95% FINE-TO MEDIUM-GRAINED 
SAND, 5% SILT 

FILL SCRAP METAL, PORCELAIN, ASPHALT, 
HEAT-DEFORMED GLASS, NAILS, CHARRED 
WOOD 

NO SOIL OYA READINGS DETECTED 

0 2 4 

SCALE IN FEET 
~: 
C'U' 

( _, 
["]• -, 
"'' ,-.., 
lfl, -------------------------------------------- ,-.._ 

Exploratory Trenches - TR-17-01 and TR-17-02 
Harding Lawson AB1oclatea Site 17 - 1 400 Block Motor Pool 
Engineering and and Suspected Disposal Area A42 : = = =.-= Environmental Services Site Characterization : = : -:- .:. ~ __________________ F_o_rt ___ O_r_d.......,_C_a_l_if_o_r_n_ia _________________ .,.....-
oRAwN PROJECT NUMBER DATE REVISED DATE 

PLATE 
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31645 

WEST TOWARD 
STORAGE BUILDINGS 

TR-17-O3 

TOWARD 
FIFTH AVENUE 

i=.-=--=--=-=-==-=.===-=-=-==-=-:::-=.-=.-==-=-=-==-=-::.-::.=.==-=...;.,,___ ASPHALT 1-------------~-~----=,- GRAY SANDY GRAVEL (GP), BASEROCK 

SM (FILL) (Z. 5 ') 

SP (NATIVE) 

• 

(4.5') 

• 

TA-17-04 

FILL (REFUSE) 

TOWARD 

SM DARK YELLOWISH BROWN SILTY SAND 
(SM) (1 OYR4/ 4) LOOSE, MOIST, 85% 
FINE-TO MEDIUM-GRAINED SAND, 15% SILT 

SP YELLOW SAND (SP) (1 OYR7 /6) LOOSE, 
MOIST, 95% FINE-TO MEDIUM-GRAINED 
SAND. 5% SILT 

FILL GLASS SHARDS, CHARRED WOOD, WINDOW 
SCREENS, SCRAP METAL, SPRINGS, NAILS 

NO SOIL OVA READINGS TAKEN OR DETECTED 

WEST TOWARD 
STORAGE BUILDINGS FIFTH AVENUE 

\-!======================~~========~;;}==-ASPHALT GRAY SANDY GRAVEL (GP), BASEROCK 
SM (FILL) 

SP (NATIVE) 

• (5.0') 

EXPLANATION 

e (2.0') 

FILL (REFUSE) 

(7.5') 

• TRENCH SAMPLE LOCATION 

SM DARK YELLOWISH BROWN SIL TY SAND 
(SM) ( 1 OYR4/ 4) LOOSE, MOIST, 85% 
FINE-TO MEDIUM-GRAINED SAND, 15% SILT 

SP YELLOW SAND (SP) (1 OYR7 /6) LOOSE, 
MOIST, 95% FINE-TO MEDIUM-GRAINED 
SAND, 5% SILT 

FILL BROKEN GLASS, HEAT-DEFORMED GLASS, 
CHARRED WOOD, SCRAP METAL 

NO SOIL OVA READINGS TAKEN OR DETECTED 

0 2 4 

SCALE IN FEET 0 

C\J 

ru 

"' a:: r-. 
If"; L---------------------------------------------'r-. 

Exploratory Trenches - TR-17-03 and TR-17-04 
Harding Lawson Associates Site 17 - 1400 Block Motor Pool A43 
Engineering end and Suspected Disposal Area 

= = = = ■ ':: Environmentol Services Site Characterization 
= - = = --: Fort Ord California 
• - - • - • ""o"""R--AW"!"N ______ P::-:R"""o"""JE"""c""T _N ... UM"""B:-=E=-R __ __,;...,;,.:,.,:,.,,,~.:....;::;..;::.;.;...,:.~=-----,DA,-,,J~E~--------,R::-:8/:-::1:::SE::-:D~DA'!::"JE 

PLATE 
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TOWARD WEST TOWARD 
FIFTH AVENUE STORAGE BUILDINGS 

1=:::=::============'===============r--- ASPHALT 
f--------~----~-==t- GRAY SANDY GRAVEL (GP), BASEROCK 

SM (FILL) 

(3.0') 

• 
FILL (REFUSE MIXED WITH 
YELLOW SAND (SP]) 

(10.0') (1 0.0') -

EXPLANATION 

e TRENCH SAMPLE LOCATION 

SM DARK YELLOWISH BROWN SILTY SAND 
(SM) (1 OYR4/ 4) LOOSE, MOIST 

FILL PREDOMINANTLY OLD BOTTLES, 
NEWSPAPER (MARCH 1, 1950), 
NYLONS, CANS, SCRAP METAL, CHARRED 
WOOD, BROOM HANDLES. 
LAYERED WITH YELLOW SAND (SP) 
APPROXIMATELY 1' TWO LAYERS 

NO SOIL OVA READINGS DETECTED. ONE READING 
OF 1 Oppm DETECTED INSIDE LIQUOR 
BOTTLE 

0 2 

SCALE IN FEET 
C!c:, 
ru~ 

!:: 
MB 
<'l...-a:~ 
r--a, 

---------------------------------------------..l~~ 
Exploratory Trench - TR-17-05 . 

Harding Lawson Associates Site 17 - 1400 Block Motor Pool 
PLATE 

Engineering and and Suspected Disposal Area A44 
~ = § ~.:.-=; Environmental Services Site Characterization 
• _ _ • _ , ~:-:-::::~-----;,:;-:~=--~=:::----~F-=:o::::rl=-=0=r~d..:.,_c_a_li_f_o_rn_i.;.a ____ ....,,.."=" _______ ,...,.....,..,.._..,,..,.. 

DRAWN PROJECT NUMBER APPROVED DATE REVISED DATE 

YG 23366 041711 /f.AJlt 4/93 



TR-17-07 -

TOWARD 
FIFTH AVENUE 

WEST TOWARD 
STORAGE BUILDINGS 

r==::::=::============:'.::==============::::::==t--ASPHALT 
1-------------------==,- GRAY SANDY GRAVEL (GP), BASEROCK 

SM (FILL) ~ (2.0') 

FILL (REFUSE) 

SM DARK YELLOWISH BROWN SILTY SAND 
(SM) (1 OYR4/ 4) LOOSE, MOIST, 
BECOMING BLACK STAINED AT 4.5', 
REFUSE APPEARING AT 5.0' 

FILL BOTTLES, BEVERAGE AND POSSIBLE 
LAB OR MEDICAL, 1-LITER CLEAR GLASS AND 
AMBER BOTTLES, SMALL VIALS AND 
AMPULES (RARE, ONLY A FEW), LUMBER, 
NEWSPAPER (JUNE TO AUGUST 1949), 

(9.5') 

• 
CANS, METAL, TELEPHONE, BOOT, 
BLACKENED, DISCOLORED 

... (10.5') 

MAXIMUM OVA = 100 ppm 

EXPLANATION 0 2 

SCALE IN FEET 
e TRENCH SAMPLE LOCATION 

Exploratory Trench m-17-07 
Harding Lawson Associates Site 17 - 1 400 Block Motor Pool 
Engineering ond and Suspected Disposal Areo : = = =. ':: Environmentol Services Site Characterization 

PLATE 

A45 : -: = -': Fort Ord, California ---- --·----------------------------------------DRAWN 

YG 
PROJECT NUMBER 
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APPROVED 

R~ 
DATE REVISED DATE 

4/93 



Test Pit#: TR-17-08 
Date Started: 8-23-93 

Date Completed: 8-24-93 
Orientation: N41 E 

Elevation: 

SW NE OVA (ppm) Comments 

0 

2 

ai 3 g 
w 4 
Q 

Lt 5 
a: 
~ 6 
Cl 
z 7 :::, 
0 
a: 8 
(!) 

~ 9 
0 m 10 
co 
~ 11 
c.. 
~ 12 

13 

14 

15 

EXPLANATION: 

n 
&±ill 

~ 
~ 

I 
0 

...... . . . . . . 
. . .. '• '• '• •, '• '• .. ...... 

. . . . . ·- '• ·- .. ·-

2 -:· . 

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

- . ..... •, . '• .. •, ..... ............ '•. '• . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . -
: . -: . -: . -: : -: : -: : -: : -: : -: . -: --: ' -: . -: . -: . -: . .: : -: . -: . -: . -: . .: : -: . .: . +:.-: . .: : -: . -: . .: . -: . .: . : . 
..... · ........ · .. . . . . . . . . . . . . . . . . . . . . . . . . . ............. 

. - . . ............. . . . . . . . . . . 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

ASPHALT AND BASEROCK 

DARK BROWN SAND (SP) (1 0YR 3/3), loose, moist, fine to medium 
sand, 0-5% silt, fill 

ND 

VERY DARK GRAYISH BROWN AND DARK YELLOWISH BROWN SAND (SP) 
(1 0YR 3/2 and 1 0YR 4/6), loose, moist, fine to medium sand, 0-5% silt, 
laminations/bedding up to 3" thick, trace debris (metal pipe at 2 feet, Coke 
bottle [1946] and wood at 6 feet, mess kit lid [1942] ) , fill, laminated, bedded 

LAYERED SAND AND DEBRIS- DARK BROWN SAND (SP) (10YR 3/3), 
loose, moist, fine to medium sand, 5-10% silt, debris layers (40%-60% debris) 
vary from 2" to 1 foot thick and include soda/beer cans, wood ammo boxes, 
half filled medical bottles, bleach bottles, wooden pallets, shoes, nylons, paper, 
"dank" can, bottle dates: rn35 (catsup bottle), 1946, 1947 
(cola bottles), and 1949 (medical bowl or cup), fill 

@ SAMPLE: 9334017A066F 
071294AG 
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Test Pit#: TR-17-09 
Date Started: 8-23-93 

Date Completed: 8-24-93 
Orientation: N6E 

Elevation: 

0 
OVA {ppm) Comments 

- 2 Q) 

~ 3 
LU 
0 u: 4 

§; 5 
(J) 

Cl 6 z 
=i 
0 7 
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('.) 8 
s; 
g 9 
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CD 10 
:z: 
1-
S:i 11 
Cl 

12 

13 

15 
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0 

.......................... -:· . ..... -. ·. -. - .. - -. . . ... •, •, .. •, .. . . . . . . . ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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.......... . . . . . . . . . ...... 
' . . - . . . . . . 

. - . . . . . . . . . . .... 
. . . .- . .- . .- . . .- . .- ................................. . 

'• '• •, '• •, . '• ... . - . . .... . 
. . . . . . . . ............ . . . . . . . .... ... . . . . . . . . . . . . . . . .. . . ·. · ...... . - ........................ . 

:: : -: : :: : -: : -: : -: : -: . -: : -: : -: : -: : .: : :: . <:-:: :: : -: : :: . :: : :: : :: : :: : :·: :- : : 
................. ·. ·. ·. ·. - .... 

I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

LENGTH (feet) 

ND 

ND 

EXPLANATION: ASPHALT AND BASEROCK, 4" asphalt, 4" baserock 

STRONG BROWN AND DARK BROWN SAND (SP) (7.5 YR 4/6 and 
7.5 YR 3/3), loose, moist, fine to medium sand, 0-5% silt, upper 4-5" 
is strong brown and lower 6-7" is dark brown, fill 

DARK BROWN AND YELLOWISH BROWN SAND (SP) (1 0YR 3/3 and 
10YR 5/6), loose, moist, fine to medium sand, 0-5% silt, alternating beds 
and laminations, trace debris (boot heel) at 6', fill 

DARK BROWN SAND (SP) (1 0YR 3/3), loose, moist, fine to medium sand, 
0-5% silt, trace debris (wire, wood, and rock) present to12 feet, fill 

9334017A065F 
041294LZ 

PLATE Harding Lawson Associates Log of Test Pit TR-17-09 
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Test Pit#: TR-17-10 
Date Started: 8-23-93 

Date Completed: 8-24-93 
Orientation: N 

Elevation: 

S N 
0 

OVA {ppm) Comments 

2 
a, 
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::::> 7 
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EXPLANATION: 

I 
0 

..... . . . . . . . 

. . . . . . . . . - . . . . . . . : : . : : . : . : . . . . . .. . . . . . . . . - . . ..... - . : . ,' : - : : . . . 

I I I I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

ND 

ND 

m . 
. 

ASPHALT AND BASEROCK, 4" asphalt, 4" baserock 

DARK BROWN AND DARK YELLOWISH BROWN SAND (SP)(1 OYA 3/3 & 
10YR 4/6), loose. moist. fine to medium sand. 0-5% silt, alternating 
laminations/beds 4" to 1' thick, trace debris (at 1.5 feet, shoe lace, 
plate fragment, broken glass), fill 

METAL DEBRIS LAYER, DARK BROWN SAND (SP) (10YR 3/3), 
30-50% metal debris (rusted tin, steel), fill 

DEBRIS LAYER AND VERY DARK GRAYISH BROWN SAND (SP) (1 0YR 3/2), 
very loose, moist. fine to medium sand, 5% silt. 35-45% debris (glass, tin cans, 
boots, metal, wood, medical waste, 1951 glass jar, cold cream/shampoo jars, 
1949 Coke bottle, boot), less debris, if present, below 12 feet, fill 

SAMPLE: 9334017A064F 

041294LZ 

PLATE Harding Lawson A-oclatea Log of Test Pit TR-17-10 
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Test Pit#: TR-17-11 
Date Started: 8-24-93 

Date Completed: 8-24-93 
Orientation: N1 W 

Elevation: 

OVA (ppm) Comments 
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0 cc 
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EXPLANATION: m 
~ 

s 

I 
0 

N 

::::::::::·::::::::::®.:::::::::::•::•:-•:-::-:•::·:!·::~:::·::--:-:: :: :: ::~:: 
. - . ·-~. : :- : : . : . :- . :- - :· - :- - :- - :·. :- : :- : :: : :: : :: : 

·:·:·:·:·:·:·:·:·:•:-:-:•:-:· .. · .. - .. - .. · .. · .. · - .· .. · . . ·.: . . · .. · .. · .. · .. · .. 
..... ·:·:·:·:·:·<4 ::::::::::::::::::::::::::::::::::::::::::::: . -. -. - .... -. -. -. · ................ . . . . . . . . . . . . . . . . . - . . 

. · .. · .. -.. · .. · . . . · .. 

. - ·-. ~-.:::--~--",___,.___,~ . •, 

. . . . . . . . . . 
. ·-. '•. ·-·-0· .. · .. ·.· .. .- :- 4: .- . .- . :- :-: . 

I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

LENGTH (feet) 

ASPHALT AND BASEROCK, 3" asphalt, 3" asphalt baserock 

ND 

ND 

ND 

DARK BROWN SAND (SP) (10YR 3/3), loose, moist, fine to medium sand, 
5% silt, with discontinuous light yellowish brown (1 0YR 6/4) sand lens, fill 

DEBRIS LAYER AND SAND 40 to 60% debris, 40-60% light yellowish 
brown sand (SP) (1 OYA 6/4), loose, dry, fine to medium sand, debris 
includes rusted metal, glass bottles, Coke bottles (1941, 1948, 1949), test 
tube, syringe, vial with cotton ball in the bottom, cans, "dank" can, vials, 
light bulb, fill 

LIGHT YELLOWISH BROWN SAND (SP) (1 OYA 6/4), loose, dry, fine to 
medium sand, fill 

DARK BROWN SAND (SP) (10YR 3/3), loose, dry, fine to medium sand, 
5% silt 

9334017A067F 

071294AG 
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Test Pit#: TR-17-12 
Date Started: 8-24-93 

Date Completed: 8-25-93 
Orientation: N86E 

Elevation: 

0 
w E OVA {ppml Comments 

2 
oi 
~ 3 
w 
(.) 4 
~ 
~ 5 
(./) 

Cl 6 
z 
:=, 7 
0 
a: 
C, 8 
~ g 9 
w 
CD 1 Q 
:::c 
Ii: 11 
w 
Cl 12 

13 

14 

15 

EXPLANATION: 

I 
0 

Im 
[@ 

[@] 

ND 

.... •, •, ., •, ··>·>·:•:- ........ : :·: ..... _ .. •, ·-:-.:,.:- > .. •,. . . . . . . . . . ..... •,. '• .... · .. 

ND 

ND 

I I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

ASPHALT AND BASEROCK, 4" ASPHALT, 9" BASEROCK 

BROWN AND YELLOWISH BROWN SAND (SP) (1 0YR 4/3 & 1 OYA 5/6), 
very loose, moist, fine to medium sand, 0-5% silt 

DARK BROWN, BROWN, DARK YELLOWISH BROWN AND YELLOWISH 
BROWN SAND (SP) (10YR 3/3, 10YR 4/3, 1 0YR 4/6 & 10YR 5/6), 
loose, moist, fine to medium sand, 0-10% silt, laminated fill 

DARK BROWN SAND (SP) (10YR 3/3), very loose, moist, 
fine to medium sand, 5-10% silt, 35%-40% debris consisting of wood, metal (cans, 
drum lid, pipe, wire, coffee pot), glass {1947 Coke bottle, beer bottles, old spice 
bottle, Pepto Bismal bottle complete with pink fluid), comb, newspaper (no date), fill 

SAMPLE: 9334017A068F 
032494DJP 

Herding Lawson A .. oclat- Log of Test Pit TR-17-12 
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Test Pit#: TR-17-13 
Date Started: 8-25-93 

Date Completed: 8-25-93 
Orientation: N85W 

Elevation: 

w 
0 

E 
OVA (ppm) Comments 

--- 1 
Q) 
g 2 ... 
w - . :_:.:.;,··.:: 
(.) 3 <( 
u.. 
a: 4 :::, 
(jJ 

?-~ 0 ~:ir~ 
Cl 5 z 
:::, 

6 0 
a: 
(j 7 
3: g 8 
w 
ID 9 :::c 
t-

10 c.. 
w 
Cl 

11 

12 

I I I I I I I I I I I I I I I I 
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

EXPLANATION: 

VERY DARK GRAYISH BROWN SAND (SP) (1 0YR 3/2), very loose, 
moist, fine to medium sand, 3-10% silt, localized debris make.up 
trace to 10%, debris includes concrete chunks, metal pans, nylons, 
beer bottle, light bulb (G.E. 2400), glass jars and metal hinge, fill 

Note: Test pit was halted due to concern of possible utility lines and was losiged 
after the test pit was partially backfilled; the limits of the debris was not defined. 

Log of Test Pit TR-17-13 
071294AG 

PLATE 
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Test Pit#: TR-17-14 
Date Started: 8-25-93 

Date Completed: 8-26-93 
Orientation: N87W 

Elevation: 

<ii 
~ 
LU 

0 

() 2 
~ 
~ 3 
en 
0 4 
z 
5 5 
II 
Ql 6 
s: 
9 7 
LU 
CJ 8 
I 
I-

w Asphalt and Baserock E 
OVA (ppm) Comments 

ND 

ND 

C. 9 
LU 
o 10 

Extensive caving 
prevented logging ND 

11 

12 

I 
0 

EXPLANATION: 

@SAMPLE: 9334017A070F 
@SAMPLE: 9334017A071 F 
@ SAMPLE: 9334017A072F 

I I I I I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

m 
~ 
@] 

~ 

~ 
~ 

LENGTH (feet) 

ASPHALT AND BASEROCK 

DARK GRAYISH BROWN SAND (SP) (1 0YR 3/2), loose, moist, 
fine to medium sand, trace silt, fill 

BROWN SAND (SP) (10YR 4/3), very loose, dry, fine to medium sand, 
trace to 10% silt, fill 

DEBRIS LAYER (>50%) including medical vials with stoppers, 
metal cans, milk bottles, Coke bottles (1940, 1944, 1946, and 1947), 
Belfast bottles (1949), hand crank wench, fill 

YELLOWISH BROWN SAND (SP) (1 0YR 5/6), very loose, dry, fine to 
medium sand, 0-5% silt, fill 

DARK BROWN AND YELLOWISH BROWN SAND (SP) (10YR 3/3 & 
1 0YR 5/6), very loose, moist, fine to medium sand, 0-5% silt, 
laminated, fill 

DARK BROWN SAND (SP) (1 OYA 3/3), very loose, moist, fine to 
medium sand, 5-10% silt, possibly undisturbed below last debris layer, 
less loose at depth 

071294AG 
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Test Pit#: TR-17-15 
Date Started: 8-25-93 

Date Completed: 8-27-93 
Orientation: N62W 

Elevation: 
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I I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

ND 

ND 

EXPLANATION: 

m 
[ill] 

[ill] 

[@] 

[ill] 

® 
@ 

ASPHALT AND BASEROCK 

BROWN, YELLOWISH BROWN & DARK BROWN SAND (SP) (1 0YR 4/2, 
10YR 5/6 & 10YR 3/3), very loose, moist, fine to medium sand, 0-10% silt, 
compacted fill is in 3-4" lifts in color order, fill 

BROWN AND YELLOWISH BROWN SAND (SP) (10YR 4/3 & 10YR 5/6), 
very loose, moist, fine to medium sand, 0-10% silt, laminated, fill 

BROWN SAND (SP) (10YR 4/3), loose, moist, fine to medium sand, 
trace to 10% silt, trace debris (Coke bottles (1947], steel cable, chunks of 
concrete), fill 

DARK BROWN SAND (SP) (10YR 3/3), loose, moist, fine to medium sand, 
trace to 10% silt 

SAMPLE: 9334017A074F 
SAMPLE: 9334017A073F 

Log of Test Pit TR-17-15 
Harding Lawson A-oclates Site 17_Disposal Area 
Engineering and 

• _ ,. _ • Environmental Services Volume II - RI, Basewide RI/FS 
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Test Pit#: TR-17"16 
Date Started: 8-26-93 

Date Completed: 8-27-93 
Orientation: E-W 

Elevation: 

w 
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E OVA (ppm} Comments 
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ND 

ND 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

EXPLANATION: ASPHALT AND BASEROCK 

VERY DARK GRAYISH BROWN SAND (SP) (10YR 3/2), 
very loose, moist, fine to medium sand, trace to 10% silt, 
fill 

STRATIFIED YELLOWISH BROWN AND BROWN 
SAND (SP) (1 0YR 5/6 & 1 0YR 4/3), very loose, moist, 
fine to medium sand, 0-10% silt 

BROWN SAND (SP) (10YR 4/3), very loose, moist, 
fine to medium sand, trace to 10% silt 

SAMPLE: 9334017 A07F 

Log of Test Pit TR-17-16 
Site 17-Disposal Area 

Harding Lawson Associates 
Engineering and 

- • Environmental Services - ' - Volume II • RI, Basewide RI/FS 
Fort Ord, California . -• 
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Test Pit#: TR-17-17 
Date Started: 8-26-93 

Date Completed: 8-27-93 
Orientation: N59W 

Elevation: 
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SE OVA (ppm) Comments 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

LENGTH (feet) 

EXPLANATION: ASPHALT AND BASEROCK 

DARK BROWN SAND (SP) (1 0YR 3/3) 
loose, moist, fine to medium sand, trace to 10% 
silt, fill 

YELLOWISH BROWN SAND (SP) (1 0YR 5/6) 
very loose, moist, fine to medium sand 

@ SAMPLE: 9334017A085F 
@ SAMPLE: 9334017 A086F 

Harding Lawson Associates Log of Test Pit TR-17-17 
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Test Pit#: TR-17-18 
Date Started: 2-22-94 

Date Completed: 2-22-94 
Orientation: NSE 

Elevation: 

N 
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s OVA (ppm) Comments 
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LENGTH (feet) 

ND 
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EXPLANATION: 

m 
~ 
~ 
(ill] 

® 
@ 

ASPHALT 

OLIVE GRAVEL WITH SAND (GP) (SY 5/3), dense, moist, subangular fine 
gravel, 15% fine sand 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 3/6), medium dense, 
moist. fine sand 

BROWNISH YELLOW SAND (SP) (1 0YR 6/6), loose, moist, fine 
to medium sand 

SAMPLE: 9408G017079F 
SAMPLE: 9408G017081 F 

Harding Lawson Associates 
Engineering and 

Log of Test Pit TR-17-18 
Site 17-Disposal Area 
Volume II - RI, Basewide RI/FS 
Fort Ord, California 

Environmental Services 
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Test Pit #: TR-17 -19 
Date Started: 2-23-94 

Date Completed: 2-23-94 
Orientation: N1 OE 

Elevation: 

0 w 
N s OVA (ppm) Comments 
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LENGTH (feet) 

ND 

ND 

ND 

EXPLANATION: 

~ 
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® 
® 
© 

DARK BROWN SAND (SP) (10YR 3/3), loose, dry, fine to 
medium sand 

DARK YELLOWISH BROWN SAND (SP) (1 0YR 4/6), loose, dry, 
fine to medium sand 

YELLOWISH BROWN SAND (SP) (1 0YR 3/6), medium dense, moist, 
fine to medium sand 

YELLOWISH BROWN SAND (SP) (1 0YR 3/6), medium dense, moist, 
fine to medium sand 

SAMPLE: 9408Y0 17002F 
SAMPLE: 9408Y017003F 
SAMPLE: 9408Y017004F 

Log of Test Pit TR-17-19 
0504DJP 
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Test Pit#: TR-17-20 
Date Started: 2-23-94 

Date Completed: 2-23-94 
Orientation: N12E 

Elevation: 
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s OVA (ppm) Comments 
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(ill] 
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~ 
© 

LENGTH (feet) 

DARK BROWN SAND (SP) (7.SYR 3/4), loose, moist, fine sand 

DARK GRAY SAND (SP) (10YR 4/1), moist, fine sand 

DARK YELLOWISH BROWN SAND WITH DEBRIS 
loose, moist, fine sand, 15% debris (pieces of tin cans, bottles, 
serum bottles [*medical waste], gauze, partially burnt cardboard, 
hangers, shoe frame?) 

YELLOWISH BROWN SAND (SP) (1 OYA 5/6), moist, fine sand 

YELLOW SAND (SP) moist, fine sand 

SAMPLE: 9408G017082F 
SAMPLE: 9408G017083F 
SAMPLE: 9408GD17085F 

Log of Test Pit TR-17-20 

ND 

ND 

ND 

ND 
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Test Pit#: TR-17-21 
Date Started: 2-24-94 

Date Completed: 2-24-94 
Orientation: N82E 

Elevation: 
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I I I I I I I I I I I 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

LENGTH (feet) 

DARK BROWN SIL TY, SAND (SM) 1 0YR 3/3, loose, moist, medium 

ND 

ND 

ND 

ND 

sand, 15% silt, vegetation at surface, some roots at 1 to 1.5 ft, a drum ring 
(rusted), wood pieces, glass pieces from 1 to 1.5 feet 

YELLOWISH BROWN SAND (SP) 1 0YR 3/6, medium dense, moist, 
medium to fine sand 

DARK BROWN SAND (SP) 1 0YR 3/3, medium dense, moist, medium to 
fine sand, 0-5% debris (wood, bottles, broken glass, ceramic bottles, 
rubber soles) observed, but intermittent and not continuous 

YELLOWISH BROWN SAND (SP) 1 0Y3/6, medium dense, moist, 
medium to fine sand 

@ 9408Y017008F 

@ 9408Y017009F 

071394AG 
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31926 

..... - --- - ........ -- -....._. ------- ,. -.. - ..... -

-- ...; 
Equipment Hollow-Stem Auger E E :=. 0 >- C. C. 0 cij'u, C. C. ~ 8"-diameter - &; 

C. ...... > a, a. 165.00 (grnd) 1-17-92 "' o.c: .... E Elevation Date 3: uU <( ::E 0 a, (0 
0 a.i.5 > > "O 0 (I) 

ffi a:- 0 0 0 
0 ASPHAL TIC CONCRETE 

GRAVELLY BASE 

.. 
DARK BROWN SIL TY SAND (SP) (7.5YR 3/3): 

.. very dense. moist, fine- to medium-grained, . . 
15-20% silt 

60 16 0.7 NO none 5 @ 5': as above 

33 15 0.5 NO none 10 STRONG BROWN SANO (SP) (7.5YR 5/6): dense, 
moist, fine-grained 

• - ■ -

16 8.0 NO none 15 @ 15': moist to wet 

VERY DARK BROWN SIL TY SANO TO SANO 
(SM-SP): very dense, moist to wet, fine-grained, 

10-15% silt 

31 17 0.5 NO none 20 @ 20·: dense, moist 

HarCflng Lawson Associates 
Engineering and 
Enviromental Services 

DRAWN 

GTG 
JOB NUMBER 

10776 687 

Bottom of boring at 21.5 feet. 

25 

Log of Boring SB-16-01 
Site Characterization 
Site 16 - OOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

APPROVED 

C 7C 
DATE 

12/92 

PLATE 

82 
REVISED DATE 
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--=-- --- - -............ = = -~ - . - -

C7) 
_, C 
0 :;;,,. =a 
.2 wen ro 

Q) -- ;:,- Q) ~-.,, o..c :::dt 3' oU 
0 QJ .!: > a. 
ii:i a:- o-

70 15 NA 

17 16 NO 

38 14 NO 

45 15 NO 

Herding Lawson Associates 
Engineering and 
Envlrornental services 

DRAWN 

GTG 
JOB NUMSE:R 

10776 687 

_, 
:::;. 

..c 

0 
"O 

a. 
Q) 

□ 
0 

0 

none 

none 

15 
none 

20 
none 

25 

Q) 

0. 
E 
ro 
(/) 

.. 
... 

... . . . 

. . . . . . 

- ... 

Equipment Hollow-Stem Auger 
8""-diameter 

Elevation 165.94 (grnd) Date 1-18-92 

DARK BROWN Sll TY SAND WITH GRAVEL (SM) 
(10YR 3/3): moist, fine-grained, 15-20% silt 

BLACK SIL TY CLAYEY SAND (SM-SC) (IOYR 
2/1): very dense. moist to wet, very fine- to 
fine-grained, 10-15% silt, 5-10% clay 

STRONG BROWN SIL TY SANO TO SAND (SM-SP) 
(10YR 4/6): medium dense, moist, fine-grained, 

5-10% sill, trace decayed organic and rootlets 
below 10· 

BROWNISH-YELLOW SAND (SP) (IOYR 6/8): 
dense. moist, very fine- to fine-grained 

@ 20·: fine- to medium-grained 

Bottom of boring at 21.5 feet. 

Log of Boring SB-16-02 
Site Characterization 

PLATE 

83 Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, Calif omia 

APPROVED 
['ff') 

DATE 
12/92 

REVISED DATE 
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_, E 0 ::,.. C. 
0 .... - C. - QJ "' ...... > QJ 

"' or. 
3: uU < 0 QJ .!: > 
in a:- 0 

40 15 1.8 

19 16 1.2 

33 16 0.5 

38 17 0.5 

Herding Lawson Associates 
Engineering and 
Environmental services 

DRAWN 

GTG 
JOB NUMBER 

10776 687 

E 
C. 
C. 

::l:: 
> 
0 

NO 

NO 

NO 

NO 

_, 
Equipment Hollow-Stem Auger -

!!! 8"-diameter r. 
C. 

C. E Elevation 164.65 (grnd) Date 1-18-92 
0 QJ (0 

"O 0 (/) 

0 0- ,--

DARK BROWN SIL TY SAND WITH GRAVEL 
.. (SM-SP) 

. . 

@ 2.5': dark yellowish-brown, very fine- to 
fine-grained. 10-15% silt. no gravel .. 

5-
5< •• : @ 5': dense, moist 

none r·-
)I : : : 

@ 6': very dark brown (10YR 2/2), trace clay 

.. . . 
.. @ 9.5': very dark grayish-Drown (2.5Y 3/2), 

10- medium dense 
none .. 

) : :: . 

. . 

: -:~i:--. 
V..-_:· 

15- ._-. ·.·. BROWNISH-YELLOW SAND (SP) (10YR 6/8): 
none ! dense, moist. fine- to medium-grained 

·.·. ·.-. 

. . 

. . 
. . . 

20- _:_-:>:- @ 20·: fine-grained 
none r· ·-.. -._. 

Bottom of boring at 21.5 feet. 

25 

PLATE Log of Boring SB-16-03 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord. California 84 

APPRQVED 
\'f'I< '- ;r I 

DATE 

12/92 
REVISED DA TE 
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-..-.111111..- -- ..._ 111111 ....._.,A.._. - ._. .... -- -- ... --- ·--

_, e 0 
0 

:>, C. 

ai~ .9-

' > Cl) ,,, o.c 
3' 0U < 0 Cl).!::: > 
Ill a::- 0 

83 9 0.4 

II 16 0.9 

25 17 NA 

48 16 NA 

Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

GTG 
JOB NUMBER 

10776 687 

E 
C. 
C. 

~ 
> 
0 

NO 

NO 

NO 

ND 

Equipment Hollow-Stem Auger 
Cl) 8"-diameter .c a_ a. (grnd) ._ E Elevation 164.93 Date 1-18-92 

0 Cl) IO 
u 0 (/) 

0 
0- -.--

DARK BROWN SIL TY SANO WITH GRAVEL 
... (SM-SP) 

. . 

-~ . 

none 5- I ... VERY DARK YELLOWISH-GRAY SIL TY SAND (SM) 
... - .. (10YR 3/2): very dense, moist. fine-grained, 

15-20% silt 

, . .. 
- . DARK YELLOWISH-BROWN SAND TO SIL TY SAND 

none 10- .... T ~ & ■ (SP-SM) (10YR 3/6): medium dense, moist, 

) .. fine-grained. 10-15% silt 

..__ ■ T ~ ■ 

... 
. . 

. . 
15-none @ 15': as above ) .. 

ii : ·: 
I . . . ... BROWNISH-YELLOW SANO (SP) (IOYR 6/8): )I-> 

.. medium dense, moist. fine-grained 
. . . 

. . 

. . . . . 
- . 

. . . 

none 20- .. @ 20': dense x : ·-: . . I·. /._- @ 20.5': becomes more medium-grained 
X : ·-: 

Bottom of boring at 21.5 feet. 

25-

PLATE Log of Boring S8-16-04 
Site Characterization 
Site 16 - DOL Maintenance Yard. Pete's Pond 
Fort Ord, California 85 

APPROVED ,,.,-

t.,' £6 
DATE 

12/92 
REVISED DA TE 
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.. - .. =-= = = = 

-- e e 0 ::>, a. a. 
0 .... - a. a. - Q)"' -- > Q) 

"' o.c 
3: uU <( ::E 
0 a,.£ > > ii:i a:~ 0 0 

---
.:::: a. .... 

0 Q) 

"O 0 
0 0-

Q) 

a. 
E 
(0 
(/) 

.---

Equipment Hollow-Stem Auger 
8"-diameter 

Elevation 164.88 (grnd) □ate 1-18-92 

BROWN SIL TY SANO WITH GRAVEL (SM-SP) 

20 17 98 52 none 
@ s·: dark brown (7.SYR 3/2). medium dense. 
moist. fine-grained, 10-15% silt, no gravel 

19 16 0.2 
1.2 

33 IS 0.5 

50 16 1.5 

Harding Lawson Associates 
Engineering and 
EnvirOMental services 

DRAWN 
GTG 

JOB NUMBER 

10776 687 

.25 
ND 

ND 

ND 

to slight 

below 8' driller reported diesel odor from 
slight I .. cuttings 
none 

10-
) .. 

@ 8.5': sampler hammer wet with diesel-like fluid 

_.:: ·I;'-_ 

-V.-_: 
... YELLOWISH-BROWN SAND (SP) (IOYR 5/8): 

none l .. dense. moist. fine- to medium-grained 
. . . 

15-- :_::-·.:. 

... 
: • T +, 

... 
. . 

. . 

. . . 
. . 

. . . 

20- : •♦ .. 

>< · .. · .·. @ 20': very dense. medium-grained 
none r·-< • ■ •• 

X ... 
Bottom of boring at 21.5 feet. 

25-

Log of Boring SB-16-05 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord. California 

DATE 
12/92 

PLATE 

86 
REVISED DATE 
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- --·----- -. - -

E _. E 
0 >, a. a. 
0 ... ~ a. a. - Q.I "' -- > Q.I 

"' o-'= 
~ 00 <( ::i;: 
0 QJ .s > > 
in a:~ 0 0 

. _, --
(IJ 

:S a. ... a. E 
0 QJ IO 
"O 0 (J) 

0 
0-

Equipment Hollow-Stern Auger 
8"-diarneter 

Elevation 165.15 (grnd} Date 1-17-92 

DARK BROWN SILTY SAND (SM} (7.SYR 4/4): 
fine- to medium-grained, 10-15% silt 

52 16 2.0 NO none 5- @ S': very dense. moist 

)( ... 

10- @ 10': medium dense 
22 16 1.0 ND none 

33 16 0.5 ND none 

...... . .... _._ 

.. -... 

: :-: : 

YELLOWISH-BROWN SANO (SP) (IOYR 5/8): 
dense. moist. medium-grained 

54 17 0.7 ND none 20- · .. ··. @ 20·: very dense 

Harding Lawson Associates 
Engineering and 
Envlrornental servtces 

DRAWN 
GTG 

JOB NUMBER 
10776 687 

~ - - .. 
I -. -. x ·_-::_:-:_--

Bottom of boring at 21.5 feet. 

25-

Log of Boring SB-16-06 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete·s Pond 
Fort Ord, California 

APPROVED 

e I}£ 
DATE 
12/92 

PLATE 

87 
REVISED DA TE 
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- - -- -=-= -·--·--- -- --- - .. --

-- E E 
0 >, 0.. 0.. 
0 (U7 C. C. ::::. >Ill .,, 

0 .J::. 
3' (J (J <( ~ 
0 w£ > > 
ii:i a:~ 0 0 

41 16 4.0 NA 
2.0 ND 

--:::. 
:5 

0 
"O 

C. 
Ill 
D 

0 
0-

5-
slight 
slight 

11} 

0. 
E 
m 
en 

,--

~ . 

) . 
. . 

Equipment Hollow-Stem Auger 
8"-diameter 

Elevation 165.38 (grndl Date 1-18-92 

DARK BROWN SIL TY SANO TO SANO (SM-SP): 
fine-grained. 10-15% silt 

@ s·: very dark brown to black (10YR 2/2 to 2/1), 
dense, moist, heavily stained, (hydrocarbons) 
smelled below 7' 

19 17 0.8 ND none 
5 . 

I> 
10-) ·: · · 

@ 8.5': dark brown (7.SYR 3/4), 5-10% silt, top 6" 
has black stains 

... 
15- : .•.: 

39 17 0.4 ND none I:-:.-: YELLOWISH-BROWN SANO (SP) (lOYR 5/8): 
dense, moist, fine- to medium-grained 

39 16 ND ND 

Harding L1!1wson Associates 
Engineering and 
Envirol"llllental services 

DRAWN 
GTG 

JOB NUMBER 

10776 687 

20-
none 

I):··.<·· ... 
a .. T ■ 

. . 
. - . . 

- ·. · .. -:-
. - ... 

@ 20': as above 

Bottom of boring at 21.5 feet. 

25-

Loa of Boring SB-18-07 
Site Characterization 
Site 16 - DOL Maintenance Yard. Pete's Pond 
Fort Ord, California 

APPROVED 

c~ 
DATE 
12/92 

PLATE 

88 
REVISED DATE 
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--== - -

:$: 
C7) 

..., C: 

'i5 0 >, 
0 a,iU> (U - Q) -- > Q) c:~ II) o.c E :x 00 <C Cl. 
0 ID.S > Cl. co c:- o-

30 16 NO 

85 14 NO 

59 17 ND 

NOTES: Boring previously hana augerea to 8 ft. for 
UXB clearance 
* OVA may not have been operating property 

Harding Lawson Associates 
Engineering and 
Enviromental services 

DRAWN 
LRH 

JOB NUMBER 

10776 687 

..., 
Equipment Hollow-Stem Auger -

8"-diameter Q) 
.c a. 
C. E · Elevation 130.37 (grnd) Date 02-01-92 I... 

0 (I) (U 

-0 D U) 

0 
0 

none VERY DARK GRAYISH-BROWN SANO TO CLAYEY 
SAND (SP-SC) (lOYR 3/2): medium dense, moist, 
fine to medium sand. 5-10% clay 

... BROWNISH-YELLOW SAND (SP) (10YR 6/6): 
medium dense. moist, fine- to medium-grained .. . . . 

. . . . . 
• . 

. . . 

mild chem 15 .. . . . Isl 15': very dense 

. . . 

. . . 
. . 

. . 

. . 
. . . 

none 20 ... Isl 20'; yellow (2.SY 7 /6), very fine sand, up to 
10% silt 

Bottom of boring at 21.5 feet. 
Water running into hole from surface. 

25 

Log of Boring SB-18-08 
Site Characterization 

PLATE 

89 Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

APPROVED 

tcf 
DATE 
12/92 

REVISED DA TE 

. --- --------- ------
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- - - ....-, -- - - ........ '1lllill - -- --- --- .. --- ·--

CJ) .... C: 

'6 0 >, 
0 .__- (0 - Q.I.,, Q.I ...__ > Q.I a:-.,, o..c: E 
~ 00 <a. 0 a,.!: > a. 
iii a:~ o~ 

16 17 ND 

19 16 ND 

60 16 ND 

92 11 ND 

Harding Lewson Associates 
Engineering and 
Environmental services 

DRAWN 

LRH 
JOB NUMBER 

10776 687 

0 
i:, 
0 

mild 
organic? 

mild 
organic 

none 

none 

none 

----
J:; -a. 
4' 
Cl 

0 

10 

15 

20 

25 

Q.I 
ci 
E 
(0 

Cf) 

.. 

... 

. . . 
. . . • 

.. 

. . . 

... 

. . . 

. . . 

. . . 
. . 

... 

. . . 

Equipment Hollow-Stem Auger 
8"-diameter 

Elevation 132.91 (grnd) Date 02-01-92 

VERY DARK GRAYISH-BROWN SIL TY SANO (SM) 
(10YR 3/2): moist, very fine- to fine-grained 

@ s·: dark yellowish-brown (10YR 4/4): medium 
dense, ver'y fine- to medium-grained 

PALE YELLOW SAND (SP) (2.SY 7/4): medium 
dense, moist, fine- to medium-grained 

© 15": very dense 

@ 20": light olive-brown (2.SY 5/4). very fine-
fine-grained. up to 10% clay 

Bottom of boring at 21.5 feet. 
No grounawater encountered. 

to 

Log of Boring SB-18-09 
Site Characterization 

PLATE 

810 Site 16 - OOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

APPROVE_□/ 

Cp 
DATE 

12/92 
REVISED DA TE 
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.. 1111111111 - ----- '11111111a -------&-====:~~ 

0) 

0 
C: 

>, '6 
0 cij0 co .... QJ ...... > QJ a:-VI o.c: E 3: 00 < n. 0 a,£ > n. 

CD a:-- o--

17 15 ND 

23 15 ND 

48 15 NO 

39 17 NO 

Harding Lawson Associates 
Engineering and 
Environmental services 

DRAWN 

LRH 
JOB NUMBER 

10776 687 

. .... 
Equipment l;-lollow-Stem Auger !:. 

QJ 8"-diameter 
:5 a. 

133.25 !grnd) 02-01-92 0. E Elevation Date 0 QJ co 
-0 D en 
0 

0 

slight BROWN SIL TY SANO (SM) (10YR 4/3): moist, 
organic odor 

.. 

. . . 
none 5 

... 

. . . 
- . 

. . . 

none 10 .. 
. . . 

... 
. . . . . . . 

. . . . . 

none 15 .. 

. - -

- .. 

. . . 

none 20 .. 
. . 

25 

Log of Boring SB-18-11 
Site Characterization 

very fine- to medium-grained 

LIGHT OLIVE-·BROWN SANO (SP) (2.SY 5/6): 
medium dense, moist, very fine- to 
medium-grained 

@ 10': light yellowish-brown (2.SY 6/ 4 ), very 
fine- to fine-grained 

@ 15': dense 

11! 20': yellow (2.SY 7 /.6) 

Bottom of boring at 21.5 feet. 
No groundwater encountered. 

PLATE 

Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 812 

APPROVED 

C~ 
DATE 

12/92 
REVISED DATE 
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* 0) 
_, C: 
0 '6 
0 

>, ro .... -
::::. QJ .,, QJ 

> QJ a:-.,, o..c. E 3: oU <( n. 
0 m E > n. 
a:i a:~ a~ 

31 15 NA 

67 17 NA 

47 15 NA 

NOTES: Boring prev1ou5ty hana augere<1 to 8 ft. tor 
UXB clearance 
If OVA not operating property 

Harding Lawson Associates 
Engineering ana 
EnviroMental services 

DRAWN 

LRH 
JOB NUMBER 

10776 687 

-- Equipment Hollow-Stem Auger ~ 
QJ 8"-diameter ..c. a. - 128.58 (grnd) 

0 
0. E Elevation Date 02-01-92 
QJ ro 

-u 
0 

mild 
petroleum 

none 

none 

none 

0 

0 

5 

10 

15 

20 

25 

(/) 

.. . . . 

. - . 

... 
•■T 0 

... 

. . . 

. . . 

Log of Boring SB-18-12 
Site Characterization 

VERY DARK BROWN CLAYEY SANO (SC) (IOYR 
2/2): moist. no oil films. 

BROWNISH-YELLOW SANO (SP) (10YR 6/6): 
dense, moist, medium-grained 

@ 15': very dense, very fine- to fine-grained 

@ 20·: dense 

Bottom of boring at 21.5 feet. 
No groundwater encountered. 

PLATE 

Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California . 813 

APPROVED 

'0 ,i:' 
DATE 

12/92 
REVISED DA TE 
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Harding Lawson Associates 
Engineering and 
Environmental Services 

Ol 
C: 
=a Q) .... 

- Q) 
(0 a...c 
Q) EE a:~ (0 :::, 

E (/) z <( a. 
>a. o- 93429016 

NO 

NO 063F 

NO 

066F 

NO 

NO 

NO 

DRAWN 
BWH 

JOB NUMBER 
23366 041711 

....: .... 
Q) 

.c ci. 0. E 
Q) (0 

0 en 

0 

: :- :_: 

5 

10 

15 

_. :_: 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation _______ _ 

CONCRETE PAO 

□ate 10-20-93 

DARK BROWN SANO (SP) (7.5YR 4/3): loose to 
medium dense, moist, medium sand. 10% silt 

@ 3.5 feet: dark brown (2.5YR 3/3) 

@ '1.5 feet: very dark gray (2.5YR n3/1), 
petroleum hydrocarbon staining 

@ 4.75 feet: dark brown (7.5YR 3/3) 

@ 7.5 feet: dark yellowish brown (10YR 3/4) 

@ 9.5 feet: dark yellowish brown (10YR 4/6), 
medium dense 

@ 11.5 feet: yellowish brown (10YR 5/6) 

@ 15 feet: as above 

20--t-~-· ._ ..... : ........_ 
@ 18 to 20 feet: no recovery 

25 

Bottom of boring at 20 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (10/20/93) 

0 
1-
lL 

Log of Boring SB-16-13 PLATE 

Site 16 - DOL Maintenance Yard 
Volume II-RI, Basewide RI/FS 
Fort Ord. California 
APPROVED 

Rffl 
DATE 
1/94 

814 
REVISED DA TE 
Q4/29/94 
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21 

24 

Harding Lawson Associates 
Engineering and 
Environmental services 

ND 

ND 

ND 

DRAWN 

BWH 
JOB NUMBER 

23366 041711 

071F 

072F 

~ 

.c 
0. 
Q) 

0 

0 

5 

10 

15 

Q) 

a. 
E 
ro 
en 

•• ■• ... 

... 
. . . 

. . . . . . 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation ______ _ □ate 10-20-93 

LIGHT OLIVE BROWN SIL TY SAND WITH GRAVEL 
(SM) (2.5YR 5/3): medium dense, dry, fine to 

coarse sand, 25% fine to coarse subangular 
granitic gravel. 20% silt, fill 

DARK YELLOWISH BROWN SAND (SW) (10YR 
4/4): medium dense. dry, medium sand, 10% silt, 
fill 

@ 2.0 feet: dark brown (10YR 3/3) 

DARK BROWN SANO (SP) (10YR 3/3): medium 
dense, moist. medium sand, 10% silt 

@ 6.5 feet: dark yellowish brown (10YR 4/6) 

@ 11.5 feet: yellowish brown (10YR 5/6) 

@ 15 feet: as above 

20-4-L--...,;,,,.J._ @ 18 to 20 feet: no recovery 

25 

Bottom of boring at 20 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (10/20/93) 

0 
I
IL 

Log of Boring SB-16-14 PLATE 

Site 16 - DOL Maintenance Yard 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 1rr,.,., DATE 

1/94 

815 
REVISED DA TE 

04/29/94 



0 >, 
0 .... ~ ..... Q.I"' 
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0 0.1.S 
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Harding Lawson Associates 
Engineering and 
Environmental services 

CJ) 
C 
'5 Q.I .... 

-Q.I co o...c 
Q.I EE c:~ 

E 
co :::, 

<( D. cnz 
>o. 
a~ 9342B016 

ND 

NO 

>1000 074F 

30 

4 075F 

0.5 

ND 

NO 

NO 076F 

DRAWN 

BWH 
JOB NUMBER 

23366 041711 

..... 
:=. 
.c Q.I 

a. 
D. E 
QJ co 
0 en 

0 

5 

10 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation ______ _ □ate 10-20-93 

LIGHT OLIVE BROWN SIL TY SANO WITH GRAVEL 
(SM) (2.5YR 5/3): medium dense. dry, fine to 

coarse sand. 25% fine to coarse gravel, 20% silt, 
fill 

OLIVE GRAY SANO (SP) (SY 4/2): medium dense, 
moist, medium sand, 10% silt 

@ 3 feet: yellowish brown 

@ 5 feet: dark brown (10YR 3/3) 

@ 6.5 feet: very dark gray, moist to wet. 
petroleum hydrocarbon staining 

@ 8.5 feet: very dark brown 

@ 10 feet: dark yellowish brown 

@ 11.5 feet: yellowish brown (10YR 5/6) 

@ 15 feet: as above 

20--+-...L:....---''-'-- @ 18 to 20 feet: no recovery 

25 

Bottom of boring at 20 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (10/20/93) 

0 
r 
u. 

Log of Boring SB-16-15 PLATE 

Site 16 - DOL Maintenance Yard 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

lfrm 
DATE 

1/94 

816 
REVISED DA TE 

04/29/94 
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in a:~ o~ 93428016 

21 

20 

Harding LBW30n Anoclate3 
Engineering and 
Environmental Services 

NO 

ND 

NO 

NO 

ND 

DRAWN 
BWH 

JOB NUMBER 

23366 041711 

077F 

078F 

079F 

0B0F 

081F 

..., 
Equipment Hollow-Stem Auger ~ 

.c:. 
Q) 8" diameter 
a. C. E Elevation Date 10-21-93 

Q) co 
□ ti) 

0 

5 

.. 

10 

15 

... . . -

LIGHT OLIVE BROWN SIL TY SANO WITH GRAVEL 
(SM) (2.5Y 5/3): medium dense, dry. fine to 

coarse sand, 30% fine to coarse subangular 
granitic gravel, 15% silt, fill 

OLIVE GRAY SAND (SP) (5Y 4/2): medium dense, 
moist. medium sand, 10-15% silt 

@ 1.5 feet: yellowish brown 

@ 2.5 feet: dark brown (10YR 3/3) 

@ 4 feet: very dark grayish brown (2.5Y 3/2) 

@ 4.5 feet: dark brown (10YR 3/3) 

@ 6 feet: black (10YR 2/1) 

DARK YELLOWISH BROWN SANO (SW) (10YR 3/6): 
medium dense, moist. fine to medium sand, 10% silt 

YELLOWISH BROWN SAND (SP) (10YR 5/6): 
medium dense, moist. medium sand, 10% silt 

@ 15 feet: as above 

2 0-+-...,_---'-........._ @ 18 to 20 feet: no recovery 

25 

Bottom of boring at 20 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (10/21/93) 

Log of Boring SB-18-18 
Site 16 - DOL Maintenance Yard 
Volume II-RI. Basewide RI/FS 
Fort Ord, California 
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Harding Lawson Aaaoclatea 
Engineering and 
Environmental Services 

0.5 

0.5 

0.5 

NO 

NO 

DRAWN 

BWH 
JOB NUMBER 

23366 041711 

083F 

084F 

_, 
.!;. 

5 
a. 
(l) 

0 

0 

5 

10 

15 

25 

(l) 

a. 
E 
(0 
(fJ 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation ______ _ Date 10-21-93 

LIGHT OLIVE BROWN SIL TY SAND WITH GRAVEL 
(SM) (2.5Y 5/3): medium dense, dry, fine to 

coarse sand, 25% fine to coarse subangular 
granitic gravel, 20% silt. fill 

YELLOWISH BROWN SAND (SP) (tOYR 5/6): 
medium dense, dry, medium sand, 10% silt 

@ 2 feet: very dark grayish brown, becomes 
moist 

@ 5 feet: dark brown 

@ 7 feet: black (10YR 2/1), possible petroleum 
hydrocarbon staining 

@ 8.5 feet: dark brown 

@ 12.5 feet: dark yellowish brown 

@ 13 feet: yellowish brown 

@ 15 feet: as above 

@ 18 to 20 feet: no recovery 

Bottom of boring at 20 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (10/21/93) 

D 
I
LL 

Log of Boring SB-18-17 PLATE 

Site 16 - DOL Maintenance Yard 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

~ 
DATE 

1/94 

818 
REVISED DATE 

04/29/94 
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Harding Lawson Associates 
Engineering and 
Envlrorvnental Services 

NO 

500 

500 

30 

NO 

NO 

DRAWN 
BWH 

JOB NUMBER 

23366 041711 

095F 

096F 

097F 

..., -
QJ 

::5 a. 
a. E 
QJ co 
0 (/) 

0 

5 

10 

- ■ •• 

15 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation ______ _ □ate 10-21-93 

LIGHT OLIVE BROWN CLAYEY SANO WITH 
GRAVEL (SC) (2.5Y 5/3): medium dense, dry, fine 
to coarse sand, 25% clay, 20% fine to coarse 
gravel, fill 

YELLOWISH BROWN SAND (SP) (10YR 5/6): 
medium dense, dry, medium sand, 10% silt 

@ 1.5 feet: dark brown 

@ 5 feet: dark yellowish brown (IOYR 4/4), moist 

@ 7 feet: dark brown [toYR 3/3) 

@ 8.5 feet: very dark gray (tOYR 3/1), petroleum 
hydrocarbon staining 

@ 15 feet: yellowish brown (toYR 5/6) 

2 0-+---'-'-----'.....__ @ 18 to 20 feet: no recovery 

25 

Bottom of boring at 20 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout [10/21/93) 

0 
I
IL 

Log of Boring SB-16-19 PLATE 

Site 16 - DOL Maintenance Yard 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

{l.f,,.. 
DATE 
1/94 

820 
REVISED DA TE 
04/29/94 
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Herding Lawson A:s:soclete:s 
Engineering and 
Environmental services 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

DRAWN 

BWH 
JOB NUMBER 

23366 041711 

211F 

212F 

213F 

214F 

---
Q) 

:5 a. 
0. E 
Q) <O 
0 en 
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15 

25 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation _______ _ Date 10-22-93 

LIGTH OLIVE BROWN SIL TY SAND WITH GRAVEL 
(SM) (2.5Y 5/3): medium dense, dry, fine to 

coarse sand, 20% silt. 20% fine to coarse 
subangular granitic gravel, fill 

DARK YELLOWISH BROWN SIL TY SAND (SM) 
(10YR 4/6}; medium dense. dry, fine sand. 20% 

silt 

YELLOWISH BROWN SAND (SP) (10YR 5/8); 
medium dense, dry to moist, fine sand 

@ 4.5 feet: dark yellowish brown (10YR 3/4) 

@ 6 feet: dark yellowish brown (10YR 5/6) 

@ 7 feet loose 

@ 8 feet: dark yellowish brown (lOYR 3/6) 

@ 9 feet dark grayish brown (10YR 3/2). 
petroleum hydrocarbon staining 

@ 9.5 feet: (10YR 3/1 to 2/1), petroleum 
hydrocarbon staining 

@ 12.5 feet: dark yellowish brown (10YR 4/6) 

@ 14 feet: dark gray to black (10YR 3/1 to 2/1}, 
petroleum hydrocarbon staining 

@ 16.5 feet strong brown (7.5YR 4/6), loose 

@ 18 feet yellowish brown (10YR 5/8) 

Bottom of boring at 20 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (10/22/93) 

0 ,... 
Le. 

Log of Boring SB-16-20 PLATE 

Site 16 - DOL Maintenance Yard 
Volume II-RI, Basewide Rl/FS 
Fort Ord, California 
APPROVED 

/f.1="1, 
DATE 

1/94 

821 
REVISED DATE 

04/29/94 
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17 17 

49 16 

73 17 

89 17 

Harding Lawson Associates 
Engineering and 
Environmental Services 

ND 

ND 

ND 

ND 

DRAWN 

BWH 
JOB NUMBER 

23366 041711 

096F 

097F 

099F 

_, 
Equipment Hollow-Stem Auger -

:5 
QJ 

0.. 
8" diameter 

a. E Elevation Date 02-28-94 
QJ ID 
D en 

0- ~ 
VERY DARK BROWN SAND (SP) (lOYR 2/2): loose, 

.. moist, fine sand, 10-15% silt 

. . . 
. . 

. . . 

. . 
. . 

@ 4 feet: dark yellowish brown (10YR 3/4): 
. - medium dense, 5% silt 

5- .. 
. . . 

- . 

- . 
. - -

- - . @ 9 feet: brownish yellow (10YR 6/6) 
·-

10- - - - @ 10 feet: as above 

- . -

- - -

- - -
. -

- - -
- -

- - -

15- - - @ 15 feet: dense 

- - -

- - -

. - -

- - -

- . 

20-
)( : ·.: -_ ·: - @ 20 feet: very dense 

.. -

:x: :---.: 
Bottom of boring at 21.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (02/28/94) 

25-

Log of Boring SB-16-21 
Site 16 - Pete's Pond 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

/ffllf 
DATE 

03/94 

0 ,-. 
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PLATE 
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Harding Lawson Associates 
Engineering and 
Environmental Services 

NO 

NO 

NO 

ND 

NO 

DRAWN 

BWH 
JOB NUMBER 

23366 041711 

0IIF 

012F 

014F 

..., 
Equipment Hollow-Stem Auger -

QJ 8" diameter 
:5 C. 
a. E Elevation Date 02-28-94 
QJ 
D 

0 

5 

25 

ro 
(I) 

... 
.· .. : 

.. 
- .. -

... 
. . . 

- . 

. -

.. 

DARK BROWN SANO (SP) (IOYR 3/6): loose. dry, 
fine to medium sand. roots in top 6 inches 

@ 3 feet: brown (10Y 5/3) 

@ 4.5 feet: dark yellowish brown (10YR 4/6) 

@ 9 feet: yellowish brown (IOYR 5/6), mec!ium 
dense, moist, 0-5% silt 

@ 15 feet: brownish yellow (10YR 6/8) 

Bottom of boring at 20 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (02/28/94) 

0 ,_. 
(.,. 

Log of Boring SB-16-22 
Site 16 - Pete's Pond 

PLATE 

823 Volume II-RI, Basewide RI/FS 
Fort Ord, California 
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/{f~ 
DATE 
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REVISED DATE 
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Herding Lawson Associates 
Engineering and 
Environmental Services 

NO 

6 

8 

NO 

DRAWN 
BWH 

JOB NUMBER 

23366 041711 

087F 

088F 

089F 

:i Equipment Hollow-Stem Auger 
(l) 8" diameter .c a. 0. E Elevation 132 ft. (grnd) (approxaate 02-25-94 

(l) co 
0 (/) 

0 

5 

10 

15 

20 

25 

- .. 
DARK BROWN SAND (SP) (10YR 3/4): loose, 

... moist. fine sand. 5-15% silt 

... 

@ 3.5 feet: increase in moisture content 

.. 

.. 

. . . . -

. -.. . . . 

. . 
. . . 

. - @ 9 feet: yellowish brown (10YR 5/6), medium ... 

.. . . . 

. . . . . 

... 
- . . . . . . 

. . . - -

.. 

- .. ... 

dense, fine to medium sand 

@ 10 feet: dense 

@ 15 feet: light yellowish brown 

@ 20 feet: very dense 

Log of Boring SB-16-23 
Site 16 - Pete's Pond 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

u,.. 
DATE 
03/94 

(10YR 6/4) 

0 
I
IL 

PLATE 
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85 16 
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Herding Lawson Associates 
Engineering and 
Environmental Services 

ND 

ND 

ND 

ND 

DRAWN 
BWH 

JOB NUMBER 
23366 041711 

092F 

095F 

~ 

Equipment Hollow-Stem Auger -
Q) a•· diameter 

:5 0. 
C. E Elevation 132 ft. (grnd) (appro){)ate 02-25-94 
Q) (0 

0 (/) 

25 
)< 

,.,_ @ 25 feet: as above 

... 

. . 

. . 
. . 

30- - . 
@ 30 feet: yellowish brown (10YR 5/6) 

) : . ._·. 
. - -

~ 
.. 

. - -

- .. 
. - -

.. -

35- ) ~-:-. :-:_.. @ 35 feet: as above 

) =.-: -
. - . 

. . 

. - . 
? 

- . 
. - -

40- •••• - ➔• -

@ 40 feet: as above )< ·."· 
■ • •• •• 

.. -

Bottom of boring at 41.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (02/25/94) 

45-

50-

Log of Boring SB-18-23 
Site 16 - Pete's Pond 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
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Harding Lawson Associates 
Engineering and 
Environmental services 

NO 

ND 

ND 

NO 

NO 

NO 

DRAWN 
LRH 

JOB NUMBER 
23366 041711 

101F 

101F 

102F 

104F 

104F 

104F 

104F 

_,. 
Equipment Hollow-Stem Auger .!: 

QJ 8-1/ 4" diameter 
:5 0. 
Q. s Elevation -139 ft. MSL Date 03-01-94 
QJ (0 

□ en 
0 ... 

VERY DARK BROWN SAND (SP) (1QYR 2/2): loose. 
... moist. fine sand, 10-15% silt, rust stains 

5 

10 

15 

20 

25 

. . 

... 

.. 

. ~· : .. . . . 
.. 

@ 8.5 feet: yellowish brown (10YR 5/4): medium 
dense, fine to medium sand, no silt 

.. . . . 

... 

@ 11 feet: dry 

.. . . . 
.. -: ~ 

. . . . . 

... @ 14 feet: yellowish brown 

.. 

. . -
@ 16 feet: brownish yellow 

.. . . . 

.. 
@ 20 feet: as above 

... 
. . 

Log of Boring SB-18-24 
Site 16 - Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

RFPi 
DATE 

03/94 

(lOYR 6/4), moist 

(lOYR 6/6), fine sand 

0 .... 
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Harding Lawson Associates 
Engineering and 
EnvlronrAental Services 

NO 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

107F 

_, .... Equipment Hollow-Stem Auger 

:5 
a, 8-1/ 4" diameter 
0. ----------------

C. 
Q.I 

lii Elevation -139 ft. NSL □ate 03-01-94 
D 

25 
(/J 

X ·._ ---~-
)<: : . .- :· 
)< ......... . 

30- ... . 
X ... · · .. 

)< .• • •• 

@ 25 feet: as above 

@ 30 feet: as above 

Bottom of boring at 31.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout [03/02/94) 

35-

40-

45-

50-

Log of Boring SB-16-24 
Site 16 ~ Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
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Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

NO 

NO 085F 

NO 086F 

NO 

_, 
Equipment Hollow-Stem Auger -

Q) 8-1/ 4" diameter ..c ci. 0. E Elevation Date 03-15-94 
Q) Ill 
D (/) 

0 
DARK BROWN SAND (SP) (lOYR 3/3): loose, 

.. moist, fine to medium sand 

.. . _·: Hand augered for first 5 feet 

5 

10 

15 

20 

25 

. . . 

. . . 

@ 4 feet: yellowish brown (10YR 5/6), fine sand 
. -

... 

... @ 6 feet: brownish yellow (lOYR 6/6), medium 
dense 

... 
. . . ~ .. 

. - . 

. . 

. . . 

... 

.. 
@ 11 feet: dense 

... 
. . . . 

. . . 
. . 

. . . 
- . 

. . . 

... @ 15 feet: fine to medium sand 

: .·•: 

... 

. . . . 
@ 20 feet: very dense 

Log of Boring SB-16-25 
Site 16 - Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

/lfA 
DATE 

04/94 
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Harding Lawson Assoc1atas 
Engineering an<1 
Environmental Services 

ND 

ND 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

OBBF 

089F 

..., 
Equipment Hollow-Stem Auger -- w 8-1/ 4" diameter .c i5. ..., 

a. E Elevation Date 03-15-94 
w (0 

0 (I) 

25 
) ·._ . . "':·. @ 25 feet: yellowish brown (10YR 5/4), fine sand 

)I_-.·.-._-. 
. . . 

. . . 

. . . 

. . . 

. . . 

30- ) <:_:·-_: __ @ 30 feet: as above 

.. 
) . · .. ... 

Bottom of Doring at 31.5 feet. No groundwater 
encounter_ed. Borehole backfilled with cement 
grout (03/15/94) 

35-

40-

45-

50-

Log of Boring SB-16-25 
Site 16 - Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
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Harding Lawson Associates 
Engineering and 
Environmental services 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

020F 
020F 
020F 

02\F 

023F 
024F 
024F 

024F 
024F 

....; 
Equipment Hollow-Stem Auger .:!:;; 

11) 8" diameter .c a. a. E Elevation -146 ft. MSL Date 03-03-94 
11) 

D 

0 

5 

10 

15 

25 

co 
U) 

... 

.. . . . 

... 

. - -

... 

. - -

... 

.. ... 

.. . . . 
: > ~·.: 

... .. . . . . 

. - -

.. - -■.: 
. . . 

.. 
. . . 

... . 

... 
- . . . 

. . . 
. . 

. . . 

. . . 
. . 

. :-.·· 

VERY DARK GRAYISH BROWN SAND (SP) (10YR 
3/2): loose, moist, fine to medium sand, 0-5% silt 

@ 2 feet: dark yellowish brown (10YR 3/4) 

@ 6 feet: yellowish brown (10YR 5/ 4), medium 
dense, dry 

@ 11 feet: brownish yellow (10YR 6/6), moist 

@ 15 feet: yellowish brown (10YR 3/6), very 
dense 

@ 24.5 feet: yellowish brown (10YR 5/6). dense. 
moist. medium sand 

0 ,_ 
IL 

Log of Boring SB-18-26 PLATE 

Site 16 - Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

PF,._ 
□ATE 

03/94 
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Equipment Hollow-Stem Auger 
8" diameter 

Elevation -146 ft. MSL □ate 03-03-94 

in a:- o- 9409Y016 25-.-~.....,..,........ 
x .... '":·. @ 25 feet: as above 

80/10" 10 

88 16 

Harding Lawson Associates 
Engineering and 
Environmental Services 

ND 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

027F 

X: :: :_: 
X _·. • •• ·."· 

~:.<·: .. 
: .. : : 

@ 30 feet: as above 

Bottom of boring at 31.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/03/94 l 

35-

40-

45-

50-

Log of Boring SB-16-26 
Site 16 - Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
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Harding Lawson Associates 
Engineering and 
Environmental Services 

ND 

ND 

ND 

ND 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

074F 

076F 

_, -
:5 
Q_ 
II.I 
0 

0 

5 

10 

15 

20 

25 

II.I 
0.. 
E 
(0 
(/) 

.. 
... 

... 

... 

. . . . . 

.. . . . 

.. . . . 
. . . 

. . 

... 

. . 

... 

.. . . . 

.. . . . 

.. ... 

.. . . . 

... 
. . . 

Equipment Hollow-Stem Auger 
8-1/4" diameter 

Elevation Date 03-12-94 

DARK YELLOWISH BROWN SAND (SP) (10YR 3/6): 
loose, moist, fine sand. 0-5% silt 

@ 2 feet: yellowish brown (10YR 5/6), dense 

@ 3.5 feet: dark yellowish brown (10YR 4/6) 

@ 5 feet: dense 

@ 10 feet: as above 

@ 13 feet: black (10YR 2/1) 

@ 15.5 feet: yellowish brown (10YR 5/8). very 
dense 

@ 19.5 feet: dark yellowish brown (10YR 4/6), 
medium dense 

@ 24 feet: yellowish brown (10YR 5/8). moist 

0 
1-
IJ.. 

Log of Boring SB-18-27 PLATE 

Site 16 - Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
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3: o.c E UJZ (.J (.J ..-i:: a. 0 ll.l.S > a. ii:i c:~ a~ 9410Y0l6 

48 18 

52 18 

94/10" 16 

85 10 

Harding Lawson Associates 
Engineering and 
Environmental Services 

NO 

NO 

ND 

ND 

DRAWN 
LRH 

JOB NUMBER 

23366 041711 

081F 

Ill 
:5 a. 
a. E 
QJ m 
D C/l 

25 ) ·. ~v. 

) : :- :_:' 
) .-..... _-. 

. . . : : 

30- : :-.·_: 
I) .... 

): __ :::-.:. 

. . 
35- :_-:-.:_ 

~ .... · .. 
) :_ ::--.:_ 
~:<.:-· 

. . 

40 
.... 

,_) :-:-·---
D :_::.-.:_ 
D -.· .. 

• • ■• 

) .-. ·_ .. _-. 

45-

50 

Equipment Hollow-Stem Auger 
8-1/4" diameter 

Elevation _______ Date 03-12-94 

@ 25.5 feet: brownish yellow (10YR 6/8) 

@ 30 feet: dense 

@ 35 feet: very dense, fine to medium sand 

@ 40 feet: fine sand 

Bottom of boring at 43 feet. No groundwater 
encountered. Boring backfilled with cement 
grout (03/12/94) 

0 
>
"-

Log of Boring 58-16-27 PLAT 

Site 16 - Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

~ 
DATE 

04/94 

828 
REVISED DA TE 
04/29/94 

Page 2 of 2 



.. - - --- --·-=== ---- -. --

OJ 
.s 

0 ,:, Q) .... 
:;,,. - Q) 0 .... - co o..a - QJ <II Q) EE 

--- > Q) a:-<I) o .c E 
(0 ::, 

3= 00 <t Cl. UJZ 
0 (l).S > Cl. 
ii:i a:- o- 9409Y016 

32 24 

29 24 

44 24 

Harding Lawson Associates 
Engineering and 
Environmental Services 

NO 

ND 

ND 

DRAWN 
BWH 

JOB NUMBER 

23366 041711 

Ot5F 

Ot6F 

.... 
Equipment Hollow-Stem Auger .... 

Q) 8" diameter 
,C a .... 
Cl. E Elevation ~136 ft. MSL Date 03-01-94 
(I) co 
D U) 

0 
) - . . - . 
X: :: : : DARK YELLOWISH BROWN SAND (SP) (10YR 3/6): 

> :_ :: :_:_ 
~ loose, dry, fine to medium sand 

@ 1 foot: very dark brown (10YR 2/2), medium 
... dense. moist. 0-5% silt 

. - .. -

X :_-:· .:_ @ 4. feet: as above 

5- .. 

@ 8.5 feet: yellowish brown (10YR 5/8) 

Bottom of boring at 10 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/01/94) 

15-

20-

25 

Log of Boring SB-tB-28 
Site 16 - Pete's Pond Extension 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

ltf:f' 
DATE 
03/94 

0 
1-
U,_ 

PLATE 

829 
REVISED DA TE 
04/29/94 



31941 

Top of Casing 
Elev. 136.63 

_, 
0 

LOCKING----- 2 ....._ 
STEEL 
COVER "' _ _.__..,......~ 

GROUND SURFACE 

:o. 
:o_ 
:~. 
:o. 

4·· DIAMETER ___ :,-..:o·~ 

SCHEDULE :~ 
40PVC :~ 
BLANK 
CASING: 0 to :o_ 
101.4 ft. :o. 

:~ 

10·· ______ ..,_ 

DIAMETER 
BOREHOLE: 0 
to 117.5 ft. 

CEMENT/ ----io.-] 
BENTONITE ·.o. 
SEAL: 0-91.4 :o. 
It. 

:o. 

:o. 
:~ 
:o. 

in 

19 

21 

20 

27 

26 

18 

>-m~ 
> Q.I 
o.r::. 
uU 
Q) .!: 
c:-

16 

18 

17 

16 

18 

16 

0) 
C 
'6 
<ti 
Q.I 

c:~ 
E 

<( 0. 
> 0. o-

NO 

NO 

0.2 

0.1 

0-1 

NO 

Herding Lawson Associates 
Engineering and 

- -------- -- -.___. .. _ - ..... ---- -... . - -
Environmental services 

DRAWN 

GTG 
JOB NUMBER 

10776 687 

_, -
Q.I 

5 a. 
0. E 
Q.I ro 
o en 

0 

10 

20--LJ,------:-1 

30 

40 

50 

. - -
.. 

Equipment Dual Tube Percussion 
10"'-diameter casing 

Elevation 13<1.40 (grnd) Date 2-3-92 

[Hole previously augered to 20 feet] 

YELLOW SAND (SP) (10YR 7/6): medium dense, 
moist, fine sand. 3-5% silt · 

~ 26': as above 

@ 30': as above 

ril 35': pockets of coarse sand 

@ 40': very pale Drown (10YR 7/4), dense, 100% 
very fine to fine sand 

@ 46": as above 

Log of Boring and Well Completion MW-18-01-A 
Site Characterization 

PLATE 

831 Site 16 - OOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

APPROVED 

e m=: DATE 

12/92 
REVISED DATE 

Page I of 3 



,. 
31942 

BENTONITE 
PELLET 
SEAL: 91.4 to 
96.4 lt. 

-""' - ---- - .......... ,I. -1111111 • ...... a 1111111 ------ ... --- •-111111 

0) - <: 
0 > u 
0 cij "";; co 

:::: Q) 
> Q) a:~ 

"' o..c. E ); (.) (.) <n 0 Q) Ee > a. 
iii a:- o-

:~ 23 14 NO 

21 16 0.1 

:~ 

:~. 27 15 NO 

:o. 
:o_ 

:~ 

:~ 
:~. 
:~ 26 18 0.1 

:~ 
:~ 
:o. 

21 18 0.1 

:o. 22 18 NO 

:~_ 
:o. 
:~ 
:~ 14 18 0.2 

:o. 
:~. 
:<:>. 

:~-
:o. 23 11 NA 

:<:>_ 

:~. 
:~ 
:~ 

20 1B NO 

40 8 NA 

NA 0 NA 

Herding Lawson Associates 
Engineering and 
EnviroMental Services 

DRAWN 

GTG 
JOB NUMBER 

10776 687 

Equipment Dual Tube Percussion 
Q) 10"-diameter casing ..c. a. - 134.40 (grnd) n E Elevation Date 2-3-92 

Q) co 
0 fJ) 

50 @ 50': as above 

; -:•_: @ 56': as above 

BROWN SIL TY SANO (SM) (10YR 4/3): wet. fine 
sand, 15-20% silt 

60 - . 
.. 

YELLOW SANO (SP) (10YR 7 /6): dense, moist. 
100% fine sand . . 

... 
.. 

. . . 
.. @ 66': as above 

70 - - @ 70': medium dense 

.. -

.. 

@ 76': very pale brown (10YR 7/4), 100% very 
fine to fine sand 

80 @ ao·: as above 

LIGHT YELLOWISH-BROWN SANO (SW) (10YR 
6/ 4): medium dense, wet, 100% fine to coarse 
sand 

YELLOWISH-BROWN SIL TY SAND (SM) (10YR 
5/ 4): medium dense. wet. 85% fine to coarse 
sand, 15% silt 

@ 90': saturated 

YELLOW SANO (SP) (10YR 8/6): very dense, wet. 
... 100% coarse sand 

100 

Log of Boring and Well Completion MW-16-01-A 
Site Characterization 

PLATE 

831 Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

DATE 

12/92 
REVISED DATE 

Page 2 of 3 

..... .....-·" 



31943 

,,,.-

LONESTAR 
'2/12 SAND: 
96.4 TO 117.5 
FT. 

4·· DIAMETER 
SCHEDULE 
40 PVC 
SLOTTED 
SCREEN 
(0.020 .. ): 

101.4 to 115.9 
ft. 

4·· DIAMETER 
SCHEDULE 
40 PVC SILT 
TRAP: 115.9 to 
117.2 ft. 

BOTTOM CAP: 
117.2 ft. 
BOTTOM OF 
BOREHOLE: 
117.5 ft. 

-- .. - ~ -- - ........ -- -...., ---- .... ....... ~ 
.. 11111111 .. • - -

0) -- C 

'o 0 >-0 t-;, ro ..... QJ ...._ > (lJ .,, a:~ o.t::. E 3' oO <( 0. 
0 (I).£ > 0. 
in a:- o-

-

29 14 ND 

-

-
29 5 ND -

-

31 18 NA 

Herding Lawson Associates 
Engineering and 
Environmental services 

DRAWN 

GTG 
JOB NUMBER 

10776 687 

_, 
Equipment Dual Tube Percussion -

(lJ 10"-diameter casing 
.t::. a. --0. E Elevation 134.40 (grnd) Date 2-3-92 
(lJ ro 
D (/) 

100 © 100·: no recovery 

... 

@ 105': dense 

110 
@ 110.5": yellow (lOYR 7 /6). coarse sand, 3-5% 
gravel 

@ 114.7': static groundwater 

@ 115': yellowish-brown gravelly sand (10YR 5/6), 
coarse sand, 15-20% gravel 

MOTTLED GRAY CLAY (CU (SY 6/1): hard. moist 

@ 116.5': dark greenish-gray (SY 4/1) 

Bottom of boring at 111.5 feet. 

130 

140 

150 

Log of Boring and Well Completion MW-16-01-A 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

APPROVED CK DATE 

12/92 

PLATE 

831 
REVISED DATE 

Page 3 of 3 



31649 

- -- - = ='·= - --- --.. - -- --- ... . ..... -

E 
a. .s a. 

>, ::::.:-
(0 ID~ > 0) ...._ >Q.) o.s: 
VJ 0 .c ...._,:, 
3: 00 < ro 0 Q.)_c:;: >a.i 

[D a:- oa: 

65 17 700 

64 16 220 

49 15 400 

55 16 950 

63 15 250 

Herding Lawson Associates 
Engineering and 
EnviroMental Services 

DRt.WN 

GTG 
JOB NUMBER 

10776 694 

0 
,:, 
0 

none 

none 

none 

none 

none 

Equipment Hollow Stem Auoer 
8"-diameter Q.) 

.c 0. --a. E Elevation Date 01-16-92 
(1) ro 
0 (fJ 

25 @25': very dense 

30 @30': as above 

35 @35': dark yellowish-brown (IOYR 4/6). 
medium-grained, dense. mo1s t to wet 

40 

45 

50 

- -

@40': very dense 

. -

. - -

@45': as above 

Log of Boring S8-17-01 
Site Characterization 
Site 17 - 1400 Block Motor Pool 
Fort Ord, California 

DATE 

03/93 

PLATl 

832 
REVISED DATE 

Page 2 OI 3 



31650 

==•=a= - - ......, --==:--: .... -: 

e 
0. 

s. 0. 
:>, L~ 

co 
._~ >O> ClJ rn 

--- - :> Cl) O.!::: rn o..c: --- ,:, ): uU <( (tJ 
0 ClJ.!: >ClJ 
ffi a:~ oa: 

65/6" II NO 

61/6" 10 NO 

34 10 NO 

Harding Law.son Associates 
Engineering and 
Environmental Services 

DRAWN 

GTG 
JOB NUMBER 

10776 694 

._ 
0 
,:, 
0 

none 

none 

none 

Q.l 

:5 n 
o. E 
w ro 
0 (/) 

Equipment Hollow Stem Auger 
8"-diameter 

Elevation ______ _ 

50 ___ ..,.............,...,.. .... '-'. @50': as above 

)< .- >: _· 

. ·-.-. 

55-. =.::_:"-:-. 
):::•.-_:" 

@55': moist 

. ·_. 

@60': as above 

Bottom of boring at 61.5 ft. 

65-

70-

75-

Log of Boring S8-17-01 
Site Characterization 
Site 17 - 1400 Block Motor Pool 
Fort Ord, California 

DATE 

03/93 

Date 0H6-92 

PLATE 

832 
REVISE □ □ ATE 

Page : ,_,,, : 



Cl) 

..... .£ Cl) ._ 0 >- "Cl -Cl.I 
0 m~ Ill a...c 

Cl) EE 
--- > Cl) a:~ .,, Ill ::, o..r:: E cnz 3' 00 <( a. 
0 a,_S > a. 
in a:- o- 9409G0l7 

99 17 

12 10 

13 18 

25 20 

37 18 

Herc:Ung Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 
LRH 

JOB NUMBER 

23366 041711 

NO 

ND 109F 

ND 

ND 

ND tt2F 

..... .... 
Cl) 

..r:: 0. a. E 
Cl) (0 

D en 

0 

... . . -

5 

10 

.. 
. -

15 

... . . . 

20 

25 

Equipment Hollow-Stem Auger 
8-1/ 4" diameter 

Elevation _______ _ 

ASPHALT 

AGGREGATE SUBBASE 

□ate 03-04-94 

DARK BROWN SANO (SP) (10YR 3/3): very dense. 
moist, fine sand, <5% sill 

@ 2 feet: dark yellowish brown (10YR 3/6) 

@ 5 feel: loose 

@ 6.5 feet: very dark brown (10YR 2/2), 20-30% 
large pieces of while clay (CH) (10YR 8/1) in 
shoe with rust coloration 

@ 10 feel: dark yellowish brown (10YR 4/4) 

@ 16 feet: medium dense 

@ 18 feet: yellowish brown (10YR 5/6), no silt 

@ 23 feel: brownish yellow (10YR 6/6) very 
dense, fine to medium sand 

0 ... 
u. 

Log of Boring SB-17-03 PLATE 

Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED ,,,.,.. DATE 

03/94 

834 
REVISED DATE 
04/29/94 

Page I of 2 



11111 ....... ---- .... 

= .. ===!~ ... - . - .. 

Cl) 
..., C 
0 '6 (I) ,_ 

;,,, _(I) 
0 cij "";; m 0...Q - (I) EE -- > (I) cc-
"' m:, 
3' 

o.s:::. E (J)Z (.) (.) ~ 0. 
0 <l.l.S > 0. 
iii cc~ o~ 9409G0I7 

86 18 

98 14 

Harding Lawson Associates 
Engineering and 
Environmental services 

ND 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

..., - Equipment Hollow-Stem Auger 
B-1/ 4" diameter (I) 

.s::. a. a. E 
ru. m 
0 (/) 

Elevation _______ Date 03-04-94 

25 ) -... . ":·. 
): : :- : : 
): _·-:- ._. . 

. . . . 

- ... 

@ 25 feet: as above 

© 30 feet: fine sand 

Bottom of boring at 31.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/04/94) 

35-

40-

45-

50-

Log of Boring SB-17-03 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

Rffl. 
DATE 

03/94 

PLAl 

D 
f--
1.J... 

834 
REVISED DATE 

04/29/94 

Page 2 of 2 



Cl) 
..., C: 

'6 Ql ... 0 >- - Ql 
0 .... ~ <O O..c .,.... Ql ,,, Ql EE -- > Q.I a:~ ,,, n;J ::, 

0~ E U)Z J: oU < Cl. 
0 Ql.!: > Cl. 
(I] a:~ a~ 94O9YO17 

76 18 NO O28F 

53 18 NO 

22 24 NO O3OF 

22 16 NO 

44 18 NO 

.,.... 
Ql 

~ c5.. 0. E 
Q.I n;J 
0 U) 

0 

... 
. . . . . . . . 

- . . . . 
5 - - .. 

. -

.. 
10 

- ➔ - • 

. . . 

. . . 

15 . ·-

.. 

.. 
- .. 

20 

25 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation ______ _ 

ASPHALT 

AGGREGATE SUB BASE 

□ate 03-04-94 

DARK YELLOWISH BROWN SAND (SP) (10YR 4/6): 
dense, dry, fine to medium sand 

@ 6 feet: brownish yellow (10YR 6/6) 

@ 7 to 10 feet: mottled with very pale brown 
(10YR 8/3) and brownish yellow (10YR 6/6) 

@ 11 feet: dark yellowish brown (10YR 3/4), 
medium dense 

@ 15 feet: yellowish brown (10YR 5/6) 

@ 20 feet: brownish yellow (10YR 6/8) 

0 
1-
LJ.. 

.--"=-~--------------------Lo_g_of_B_or-ln_g_S_B_--17 ___ 0_4 _________ P_L_A_,TE 

Herding Lawson Associates 

--=== 
-- -__ ... _ 
- ......, ---- -- ..... -

Engineering and Site 17 - Disposal Area 
Envlro111Denta1 Services Volume II-RI, Basewide RI/FS 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

Fort Ord, California 
APPROVED 

1'fW\. 
DATE 

03/94 

835 
REVISED DATE 

04/29/94 

Page I of 2 



.. ---------- ------, ... -....., __ -- -..... - -

_, 
0 
0 ..... ..._ 
"' 3: 
0 

rn 

88 

>-... -
aJ "' :,,- (I) 
o..c: 
00 
(I).!: 
o::~ 

18 

92/10" 18 

Herding Lawson Associates 
Engineering and 
Environmental Services 

NO 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

034F 

_, ..... 
aJ 

:5 a. 
C. E 
(I) ro 
0 CJ) 

:x .· .. ·.·.· 
.. - . 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation _______ Date 03-04-94 

@ 26 feet: very dense 

@ 30 feet: as above 

Bottom of boring at 31.15 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/04/94) 

35-

40-

45-

50 

Log of Boring S8-17-04 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

M-,,. 
DATE 

03/94 

0 ,_ 
,.,_ 

PLAT 

835 
REVISED DA TE 

04/29/94 

Page 2 of 2 



OJ 
..., C 

'5 Q) .... 0 >, - Q) 
0 ,__,._ co o..a - Q) II) Q) ee -- > Q) a:---II) co ::, o.c E cnz 3' 00 <( 0. 
0 Q) .!: > a. iD a:~ o~ 94l0G0l7 

132 22 

68 22 

61 20 

69 16 

74/6"" 11 

105 16 

Herding Lawson Associates 
Engineering and 
Environmental services 

ND 

NO 

NO 

ND 

DRAWN 
LRH 

JOB NUMBER 

23366 041711 

tt7F 

..., 
Equipment Hollow-Stem Auger -

Q) 8-1/ 4" diameter .c ci. 0. e Elevation Date 03-07-94 
Q) co 
0 en 
0 ASPHALT 

OLIVE GRAVEL WITH SANO (GW) (SY 4/4): 
dense. moist. 1/4-3/4" subangular gravel, 30% 

5 

10 

15 

20 

25 

fine sand 

DARK YELLOWISH BROWN SANO (SP) (10YR 3/4): 
very dense. moist, fine sand, 10-15% silt 

@ 2.5 feet: brownish yellow 
<5% silt 

... 
. . 

... 

.. 

. . 
. . 

. . 
. . 

... 

. . . 
@ 11 feet: no silt 

... 

. . . • 

- . 

. . 
. ... 

@ 15 feet: as above 
... 

... 

. . 
- -

- . 
. . . 

.. @ 20 feet: as above 
. . . 

... 

. . 

. . 

Log of Boring SB-17-05 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED ~,,,,. DATE 

03/94 

(IOYR 6/6): dense, 

0 
I-
..... 

PLATE 

836 
REVISED DA TE 

Page I of 2 



0) 

-- C: 
0 =a (l) ..... 

>- -(l) 
0 Q) ";, (0 o...a ..... (l) EE ...... > QJ a::~ en o..C: E (0 :::, 

> o" <C 0. (l)Z 
0 Q.l.!:: > Q_ 
iii l'.I:- o- 94108017 

55/6" 10 

60/6"" 10 

Harding Lawson Associates 
Engineering an<l 
Environmental Services 

NO 

ND 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

12IF 

.... 
Equipment Hollow-Stem Auger ::: 

QJ 8-1/ 4" diameter ..c: c'i .... 
0. E Elevation Date 03-07-94 
(l) (0 
0 (/) 

25 
)( -.~-. @ 25 feet: as above 

:x :·:.: :· 
.. -

. - -

... 
. -

- .. 

. . . 

30- x:·>"·:-. @ 30 feel: as above I . .. : :- :_: 
Bottom of boring at 31 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/07 /94) 

35-

40-

45-

50-

Log of Boring SB-17-05 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

Rfll.-
DATE 

03/94 

0 
I
LL 

PLAT 

836 
REVISED DATE 

Page 2 of 2 



0) 

0 
C: 
'6 QJ ... 

('.:'- - QJ 0 (0 C..o 
:::::: QJ "' QJ EE 

"' 
> QJ a:~ ro ::, o..c: E UlZ 3: (J (J <( C. 

0 QJ .!: > C. 
iD a:~ a~ 9410Y017 

78 18 

61 18 

78 18 

60/4"" 8 

60/4"" 10 

Harding Lawson Associates 
Engineering and 
Envlrol'llllental Services 

NO 

ND 

ND 

NO 

NO 

DRAWN 
LRH 

JOB NUMBER 
23366 041711 

035F 

037F 

2 Equipment Hollow-Stem Auger 
QJ 8" diameter 

:5 a. 
C. E Elevation Date 03-07-94 
QJ Ill 
D (/) 

0 ASPHALT 

- - . DARK YELLOWISH BROWN SAND (SP) (lOYR 3/6): 

5 

to 

15 

20 

25 

dense, dry, fine to medium sand 
.. . . -

© 1.75 feet: brownish yellow (10YR 6/6) .. 

■ - •• 

- .. @ 4 feet: yellowish brown 
• - ■• 

- + •• 

@ 10 feet: as above ... . . . 

© 16 feet: as above 

.. 
@ 20 feet: as above 

Log of Boring SB-17-06 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

l(~/1\ 
DATE 

03/94 

(10YR 5/1) 

0 
f
lJ.. 

PLATE 

837 
REVISED DA TE 

04/28/94 

Page I of 2 



-- -- --- --·-- ------ -- --- - . --

0) 

-- C 
0 '5 Cl.I .... 

>- -Cl.I 
0 ajui (0 O....o - Cl.I EE -- > Cl.I o:::~ .,, m =, o.s:::. ~a. cnz 3' () () 
0 a.i.f: > 0.. 
in cc~ o~ 9410Y017 

105/10.. 12 

94 12 

Herding Lawson Associates 
Engineering and 
Environmental Services 

NO 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

041F 

::: 

:5 
0.. 
Cl.I 
0 

25 

30-

Cl.I 
a. 
E 
m 
en 

" 
) ·._ · .. "'·. 

... : : 

) 

) : :- : : 

) ·. -:- ··. 

Equipment Hollow-Stem Auger 
8" diameter 

Elevation Date 03-07-94 

© 25 feet: as above 

@ 30 feet: as above 

Bottom of boring at 32 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/07 /94) 

35-

40-

45-

50-

Log of Boring SB-17-06 
Site 17 - Disposal Area 
Volume II-RI. Basewide RI/FS 
Fort Ord, California 
APPROVED 

Rf-I.\ 
DATE 

03/94 

0 
I-
LL 

PLAT 

837 
REVISED OA TE 

04/28/94 

Page 2 of 2 



0) 

_, C u QJ .... 
0 >- - QJ 
0 .... - rn C..n 

::::. QJ "' QJ EE > QJ a:-
"' 

(lJ::, 
o.s:::. E UJZ 3: u u < C. 0 QJ.~ > C. 

i:i5 a:- o- 94tOG017 

65 20 

IS 20 

II 17 

13 15 

St 12 

8 14 

41 15 

90 10 

87 16 

Harding Lawson Associates 
Engineering and 
Environmental Services 

NO 

NO 

NO 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

122F 

122F 

123F 

124F 

I26F 

126F 

_, -
.s:::. -C. 
QJ 

D 

0 

5 

10 

15 

20 

25 

QJ 

ci 
E 
rn 
(/) 

.... 
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Equipment Hollow-Stem Auger 
8-1/ 4" diameter 

Elevation Date 03-08-94 

ASPHALT 

OLIVE GRAVEL WITH SAND (GP) (5Y 4/3): 
medium dense, moist. 1/4" to 3/4" subangular fine 
gravel, 20-25% fine sand, fill 

DARK BROWN SAND (SP) (10YR 3/3): medium 
dense, moist. fine sand. 5-10% silt. fill 

@ 3.5 feet: brownish yellow (10YR 6/6) loose, 
fine to medium sand 

DARK YELLOWISH BROWN SAND (SP) (lOYR 3/4): 
loose, moist. fine sand, 20-25% debris (glass, 
gauze, wood, wire, banding, rusted metal), fill 

@ 9 feet: 5% debris 

VERY DARK BROWN SAND (SP) (10YR 2/2): 
medium dense, moist, fine sand, 5-10% silt, trace 
debris (wood, wire, glass, rusted containers, 
strips of metal). fill 

@ 14 feet: loose 

LIGHT OLIVE BROWN SAND (SP) (2.SY 5/3): 
medium dense to dense, moist. fine to medium 
sand 

@ 16 feet: very dense 

@ 20 feet: as above 

@ 22 feet: light yellowish brown (2.5Y 6/3) 

0 
f
t.,_ 

Log of Boring SB-17-07 
Site 17 - Disposal Area 

PLATE 

838 Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

RPM. 
DATE 

04/94 
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Herc11na Lawson Associates 
Engineering and 
Environmental Services 
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.!: Q.I .... 
"O - Q.I 
(1J a..o 
Q.I EE :50:. n:::E m::, a. E 
<a. {J)Z Q.I m 
> a. 0 {/) 

Q.I 

Equipment Hollow-Stem Auger 
8-1/4" diameter 

Elevation ______ _ □ate 03-08-94 

o- 9410G017 25 ___ ~_" ~_.,._,.,.~.~ 
@ 25 feet: as above 

I27F 

128F 

NO 

) :· :: _._: 
) .. --. :- -.. --

. . 

35-s :_.::_:-_:_ .. 
) :_::--.:_ 

. . 

40-) ·_-::<·
) :_ ::--.:_ 
) : :- _.: 

45-

50-

@ 30 feet: as above 

@ 35 feet: as above 

@ 40 feet: as above 

Bottom of boring at 41.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/08/94) 

PLAl 

0 
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lL 

Log of Boring S8-17-07 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 838 
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53 12 NO 

8 4 ND 

24 4 ND 

10 NO 

34 10 ND 

46 3 ND 

47 18 ND 

64 20 NO 

55/6'" 14 NO 

Harding Lawson Associates 
Engineering and 
Environmental Serv1ees 

NO 

ND 

NO 

ND 

ND 

ND 

NO 

10 

10 
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Equipment Hollow-Stem Auger 

3-1/ 4" diameter 

Elevation Date 03-09-94 

ASPHALT 

ASPHALT SUB BASE AGGREGATE 

DARK YELLOWISH BROWN SAND (SP) (10YR 3/6): 
dense, dry, fine sand, fill 

DARK YELLOWISH BROWN SANO WITH DEBRIS 
(SP) (10YR 3/6): loose, dry, fine sand, 15-20% 

debris (glass, metal, wood) 

@ 6 feet: dark brown (10YR 3/3): medium dense, 
moist. 15-25% debris (broken glass, ceramic, hair 
or twine) 

@ 9 feet: yellowish brown (10YR 5/6) layered 
with dark brown (10YR 3/3) and black 

DARK BROWN SIL TY SAND WITH DEBRIS (SM) 
(10YR 3/3): medium dense, moist, fine sand, 

20-35% debris (broken glass, metal, steel cans 
and tops, 60mm mortar cannister, safety pin 
cover) 

LIGHT OLIVE BROWN SANO (SP) (2.5Y 5/3): 
medium dense, moist. fine to medium sand 

@ 20 feet: light yellowish brown (2.5Y 6/3), very 
dense 

-<( 

> 
0 
I 

0 ,-.. 
lJ.. 

Log of Boring SB-17-08 
Site 17 - Disposal Area 

PLATE 

Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

lfF,\ 
□ATE 

04/94 
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6S/6"" 10 ND 

54 18 ND 

48 ND 

100/10"" 12 NO 

92 15 NO 

tit 18 ND 

Herding Lawson Associates 
Engineering ana 
Environmental services 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

10 

5 

to 

10 

6 

OStF 

052F 

OSIF 

0S3F 

057F 

.... 
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:5 
w 
a. 

C. E 
w ro 
0 en 

25- A 

V .. 

) : :- ... : 
) ... 

lo:>:_: 
) . · .. ·. · .. 

I)·-:-:·:-. 
30-1) :::.-_: 

35-

Equipment Hollow-Stem Auger 
3-1/4" diameter 

Elevation Date 03-09-94 

@ 29 feet: dark yellowish brown (10YR 4/6) 

) . : . -. · .. @ 36 feet: light yellowish brown (10YR 6/4) 

) ·.:-. :-:-. 

. . . . -

... 

40-
) .. 

. . . ):-:..-... I) .. -

I):_::.-.= 

~ · .. 
~: :-: : 

Bottom of boring at 44 feet. No groundwater 
encountered. Borehole backfilled with cement 

45- grout (03/09/94) 

50-

Log of Boring SB-17-08 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

Ria\ 
DATE 

04/94 

""" > 
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t
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59 21 ND 

27 23 

11 10 ND 

88 16 NO 

82 

90 20 ND 

98 15 NO 

Harding Lawson Associates 
Engineering and 
Envlromnentar Services 

ND 

NO 

ND 

ND 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

132F 

135F 

_, .,_ 

:5 
(1) 

a. 
a. E 
(1) ro 
0 U) 

0 

5 

10 

15 
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. . 

. . 
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20 
. . . 

... 

25 

Equipment Hollow-Stem Auger 
8-1/4" diameter 

Elevation Date 03-10-94 

ASPHALT 

OLIVE GRAVEL WITH SAND (GP) (SY 4/3): loose, 
moist. subangular fine gravel, 20-25% fine sand, 
fill 

DARK YELLOWISH BROWN SAND (SP) (10YR 3/4): 
medium dense, moist, fine sand, 5-10% silt. fill 

@ 3 feet: brownish yellow (10YR 6/6) dense, 
trace debris (rusted metal) 

DARK BROWN SAND (SP) (10YR 3/3): loose, 
moist, fine sand, <5% silt 

@ 8 feet: brownish yellow (10YR 6/6) dense to 
very dense, fine to medium sand 

@ 15 feet: as above 

@ 20 feet: as above 

-<( 

> a 
I 

a .... 
LL. 

Log of Boring SB-17-09 
Site 17 - Disposal Area 

PLATE 

840 Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

flt="'-
DATE 

04/94 
REVISED DA TE 

04/29/94 
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88 15 2 

Herding Lewsan Assacletes 
Engineering and 
Environmental Services 

ND 

DRAWN 
LRH 

JOB NUMBER 
23366 041711 

..., 
Equipment Hollow-Stem Auger .... 

Cl.I 8-1/4" diameter 
:5 C. 
0.. E Elevation Date 03-10-94 
Cl.I co 
0 (I) 

25 
~ .. "'· @ 25 feet: as above 

X: :- : :· 
X ."- · ... _- . 

. . . 

. . 

. . . 

30-
. . . -

x ··_·: :·: .. @ 30 feet: as above 

) : :- :_: 
~ . · .. ·.-.. 

Bottom of boring at 31.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/10/94) 

35-

40-

45-

50-

Log of Boring SB-17-09 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

liff't 
DATE 
04/94 
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PLAT 
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04/29/94 
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27 20 NO 

17 20 NO 

19 22 NO 

14 

13 20 2.5 

12 2.5 

60 20 NO 

68 18 NO 

Harding Lawson Associates 
Engineering and 
Environmental Services 

NO 

NO 

5 

NO 

5 

NO 

7 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 
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25 

Equipment Hollow-Stem Auger 

8" diameter 

Elevation Date 03-10-94 

ASPHALT 

ASPHALT SUBBASE AGGREGATE 

DARK YELLOWISH BROWN SANO (SP) (10YR 3/6): 
medium dense. moist, fine sand. 0-5% silt, fill 

@ 3.5 feet: yellowish brown (10YR 5/8): loose, 
dry, fine to medium sand 

@ 4 feet: dark yellowish brown (10YR 3/6) 

@ 5.5 feet: yellowish brown (10YR 5/8) 

@ 6 feet: dark yellowish brown (10YR 3/6), 
intermittent layers of 10-15% debris (broken 
glass. ceramic) 

VERY DARK BROWN SAND WITH DEBRIS (SP) 
(10YR 2/2): loose. dry, fine sand, 0-25% debris 
(some non-charred wood, steel) 

YELLOWISH BROWN SANO (SP) (10YR 5/8): 
dense, moist. fine to medium sand 

@ 20 feet: brownish yellow (10YR 6/8) 

< 
> 
D 
I 

D 
I
IL 

Log of Boring SB-17-10 
Site 17 - Disposal Area 

PLATE 

Volume II-RI, Basewide Rl/FS 
Fort Ord, California 
APPROVED 

B,..,_ 
DATE 
04/94 
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70 18 NO 6 
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Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

064F 

..., 
Equipment Hollow-Stem Auger ~ 

(lJ 8" diameter 
:5 a. 
a. E Elevation Date 03-10-94 
(1) (I,] 
0 (/) 

25 
~ .. ,., 
r·-··.·.· @ 25 feet: as above 
.... 

}: _·.·_ .. _.. 
): :_-:-.: ... 

. . 
. . . 

. -
... 

30- )(/_:·-:-. @ 30 feet: as above 

)( : :- : : 
): .·_.·_·.· 

Bottom of boring at 31.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/10/94) 

35-

40-

45-

50-

Log of Boring SB-17-10 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
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. - - Equipment Hollow-Stem Auger Q) ..... --0 >, - Q) 
0 --~ a..o Q) 8-1/4" diameter -- Q) "' EE :5 ci. ....... > Q) 

"' o..<:: ~~ 
-g m:::, a.. E Elevation Date 03-11-94 

3' 00 <( a. u:>Z Q) m 
0 QJ.S > a. >a. 0 U".l 
ro a:- o- o- 9410G017 

0 
ASPHALT 

OLIVE GRAVEL WITH SAND (GP) (SY 5/3): 
medium dense, moist, subangular fine gravel, 

138F 
20-25% fine sand. fill 

103 19 NO NO DARK YELLOWISH BROWN SAND (SP) (10YR 3/4): 
very dense, moist, fine sand. 5-10% sill 

@ 1.5 feet: yellowish brown (10YR 5/6) 

@ 2.5 feet: dark yellowish brown (10YR 3/ 4), 5% 
139F silt 

102 19 139F 5 

139F @ 6 feet: yellowish brown (10YR 5/5). trace 
105 21 NO NO medium sand 

. 139 
@ 8 feet: dark brown (10YR 3/3), fine to medium 

.. sand 

73 10 @ 10 feet: very dark brown (10YR 2/2). fine sand, 
5% silt 

140F 

22 23 NO NO 140F 

28 16 

@ 14.5 feet: dark yellowish brown: loose to 
medium dense 

18 16 15 

141F .. 
18 16 NO NO 141F 

.. 
"18 16 

.. 

21 16 . . 

20 @ 20 feet: brownish yellow (10YR 6/6) 

30 15 NO NO 142F .. 

@ 22 feet: dense 
56 16 .. 

142F : :- : : 
67 11 142F 

@ 24.5 yellowish brown (10YR 5/6). very dense, -<( 

> 25 fine to medium sand 0 
I 

0 
I-
I.I.. 

Log of Boring S8-17-11 PLATE 
Harding Lawson Associates 
Engineering and Site 17 - Disposal Area 

842 Envlro11111entaI Services Volume II -RI, Basewide RI/FS 
Fort Ord, California 

DRAWN JOB NUMBER APPROVED DATE REVISED DA TE 
LRH 23366 041711 ((~ 04/94 04/29/94 
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93 17 NO 

90 15 NO 

Herding Lawson Associates 
Engineering and 
Environmental Services 

NO 

NO 

DRAWN 
LRH 

JOB NUMBER 

23366 041711 

143F 

-- Equipment Hollow-Stem Auger ~ 
Ill 8-1/ 4" diameter 

:5 a. 
a. E Elevation Date 03-11-94 
Ill (0 

0 (/) 

25 A 

.) ·._ .. "'.'·. @ 25 feet: as above 

I··._.. .. - . . . . 

. . . 
. . 

. . . 

. . . 

@ 29 feet: brownish yellow (10YR 6/6) 
... 

30- ' ·. :- :-:-. 
) : . ... : 
')( .. · .. 

Bottom of boring at 31.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/11/94) 

35-

40-

45-

50-

Log of Boring SB-17-11 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED n.~ DATE 

04/94 
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82 20 NO 

97 24 NO 

77 24 NO 

15 NO 
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9 22 

16 18 

24 18 

54 22 

62 16 

Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 
LRH 

JOB NUMBER 

23366 041711 

NO 

NO 

NO 

NO 
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Q) ro 
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25 

Equipment Hollow-Stem Auger 
3-1/ 4" diameter 

Elevation Date 03-11-94 

ASPHALT 

ASPHALT SUBBASE AGGREGATE 

BROWNISH YELLOW SANO (SP) (tOYR 6/6): 
medium dense. moist, medium sand 

@ 1.5 feet: dark yellowish brown (10YR 3/6), fine 
sand 

@ 3 feet: yellowish brown (10YR 5/6), dense 

@ 4 feet: dark yellowish brown (10YR 4/6), very 
dense, dry 

@ 8 feet: very dark brown (10YR 2/2). loose 

@ 10.5 feet: dark yellowish b_rown (10YR 3/6), 
very loose. moist 

@ 13.5 feet: brownish yellow (10YR 6/8), medium 
dense, fine to medium sand 

@ 16 feet: dense 

@ 20 feet: yellowish brown (10YR 5/8) 

0 
>
u. 

Log of Boring SB-17-12 
Site 17 - Disposal Area 

PLATE 

843 Volume II-RI, Basewide RI/FS 
Fort Ord. California 
APPROVED 

(Cf-p.. 
DATE 
04/94 

REVISED DA TE 
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83 16 

87 18 

Harding Lawson Associates 
Engineering ana 
Environmental Services 

NO 

NO 

DRAWN 

LRH 
JOB NUMBER 

23366 041711 

071F 

__, 
Equipment Hollow-Stem Auger :=: 

5 
Q.l 

a. 
3-1/ 4" diameter 

a. E Elevation Date 03-11-94 
Q.l co 
0 (I) 

25 A 

· .. v_ @ 25 feet: as above ) .... 

... 

. . . 

30- .. 
@ 30 feet: as above ) 

.. 

Bottom of boring at 31.5 feet. No groundwater 
encountered. Borehole backfilled with cement 
grout (03/11/94) 

35-

40-

45-

50-

Log of Boring SB-17-12 
Site 17 - Disposal Area 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

""' 
DATE 
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31652 

Top of .Casing 
Elev. 165-48 1t 

-.LOCKING 
STEEL 
COVER 

GROUND SURF ACE 

4 .. DIAMETER 
SCHEDULE 
40 PVC 
BLANK 
CASING: .3 to 
147.1 ft_ 

10 .. 
DIAMETER 
BOREHOLE: 0 
to 163.5 ft 

- ..... - .... ----·-.. -- -.. ----- ... --- ·--

0) 
..., c; 
0 >- u 
0 a,-;;, ro 

QJ ..._ 
> 4J a::~ .,, 
0 .c E 

3' () () <( C. 
0 aJ.!: > C. 
iD a::- o-

22 16 1.5 

10 18 NO 

25 18 NA 

20 18 NO 

18 18 ND 

Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

GTG 
JOB NUMBER 

10776 694 

. .... Equipment Dual TuDe Percussion 

10 .. -diameter casing QJ 
.c a. a. GS 165.9 ft 2-1-92 

0 
E Elevation Date Cl) (D 

u 0 en 
0 

0 4 .. ASPHALT 

none 4 .. GRAY SANDY GRAVEL (GP) (IOYR 3/\): medium 

2 dense, moist, (baserockl 

YELLOWISH-BROWN SAND (SP) (lOYR 5/4): 
loose to medium dense. moist, fine- to 

4 medium-grained sand, 3-5% silt 

none DARK YELLOWISH-BROWN SANO TO SIL TY SANO 

6 (SP-SM) (lOYR 3/-4 ): loose. moist. fine- to 
medium-grained sand. 5-10% silt 

none 
YELLOW SAND (SP) (IOYR 7 /6): medium dense, 
moist. fine- to medium-grained sand. 5-10% silt 

.. . . . 
14 

... 
. - .. 

16 .. 

- . 
18 . - -

. -

none 20 . -
@ 20': trace bark and wood fragments 

22 ... 
. - -

24 ... 

26 

28 
... 

30 . -. 
none ... @ 30': as above. no Dark, wood 

32 
... 

34 ... 
. . . 

36 

38 .. 

40 

Log of Boring and Well Completion MW-17-01-A 
Site Characterization 

PLATE 

B44 Site 17 - 1400 Block Motor Pool 
Fort Ord, California 

APPROVED 

:Y} 
Dt.- TE 

03/93 
REVISED OA TE 



31653 

CEMENT/ 
BENTONITE 
SEAL: 0-137 
ft. 

Cl) 

C 
'6 0 >, 

0 cv--;;- flJ 
Q.I 

--- > Q.I a:~ .,, o.i:::. E :;: oO <( C. 0 a,.S > Cl. 
ffi a:- o-

:o. :o. 16 16 N 

:o. 
:o. 
:o. 
:~. 
:o, 

:~ 
:o. 

:o. :o_ 
:~. :o, 
:~ :~ 
:o_ :~ 
:o. :~ 18 16 ND 

:o. :~ 

A :o. 
:o. :~ 
:o. :~ 
:o. :~ 
:o_ :~. 

:~. 
:o. 
:~ 
:0; 
:o_ 

A :o. 
:o. :o_ 

:~. :,;,_ 22 16 ND 

:~ :o_ 
:o. .. 

:o. 
:~ :~. 
:~. :~ 
:~ :i 
:~. :~ 
:~ :o_ 
:o. :o. 
:o. :o_ 
:,;,_ :~ 
:o_ =~ 25 18 ND 

:,;,_ :o. 
:o. :o_ 
·.o_ :~. 
:o_ :o. 
:o_ :,;,_ 
:o. :o. 
:~ :o, 
:~. :o, 
·.o. ·.o. 
:o_ :o. 
:o, :o. 
:o_ :o_ 

Hardina Lawson Associates 
Engineering and 
Environmental services 

DRAWN 

GTG 
JOB NUMBER 

10776 694 

_. 
Equipment Dual Tube Percussion -

Q.I 10"-diameter casing .c a. 
165.9 Cl. E Elevation GS ft Date 2-1-92 

0 Q.I flJ 

"O D (/) 

0 
40 none @ 40": as above 

DARK YELLOWISH-BROWN CLAYEY SANO (SCJ 42 (lOYR 3/4): medium dense. moist. fine- to 
coarse-grained sand. 15-20% clay 

44 

46 
YELLOWISH-BROWN SANO (SP) (10YR 5/6): 
medium dense. moist. medium- to coarse-grained 

48 sand. 3-5% sill 

none 50 © 50': as above 

52 

54 

56 

58 

60 
none @ 61': yellowish-brown (lOYR 5/'1). fine- to 

62 medium-grained sand, 3-5% 

64 

66 

68 

none 70 @ 70': as above 

72 

74 

76 

78 

80 

Log of Boring and Well Completion MW-17-01-A 
Site Characterization 
Site 17 - 1400 Block Motor Pool 
Fort Ord, California 

DATE 

03/93 
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PLATt 
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-- -~ .... -- -- .. ... - - ........ ... -- - ....., ---- ·-· 

0) 

-- C 
'6 0 >-0 .... - /0 - Q) V, Q) -- > Q) a:-"' o..c E 

~ 00 < a. 
0 Q) .!:: > a. 
iD a:- o-

·.o. :o. N 

:<:>. :o. 

:~. :~. 

:o. :o. 

:~. :o. 

:o. :o. 

:~. :~. 

:o. :o. 

:o. :o. 

:~ :~. 
:~ :o. 

:~ :0; 

--~ ··<:'- 14 18 NA 

:<:>. :0; 

·.o. :~ 
:o_ :<:>. 

:<:>. :~ 
:o_ :o. 
:o_ :o. 
:o. :0; 

:0; 

:0; 
:0; 

:o. 
:0; 

12 18 NO 
:~. :<:>. 

:~. :~ 
:o. :0; 

:o. :~ 
:o_ :o_ 

:o. :~ 
:o_ 

:o. 
:o_ 

:0; 
:0; 

:o. 
:o. 10 18 NO 
:0; 
:0; 
:o_ 

:o. 
:0; 

:0;. 

:o_ 
:o_ 

·.o. :o. 
:o_ :o. 
:~ :o_ 
:~ A :0; 

Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 
GTG 

JOB NUMBER 

10776 694 

-- Equipment Dual Tube Percussion -
Q) 10"-diameter casing ..c a. 0. E Elevation ·GS 165.9 ft Date 2-1-92 a Q) /0 

u 0 en 
0 

80 none @ 80': brownish-yellow (10YR 6/6) 

82 

84 

86 
.. 

88 

none 90 BROWNISH-YELLOW SANO TO SIL TY SAND 
(SP-SM) (10YR 6/6): loose, moist, very fine- to 

fine-grained sand, 5-10% silt 

92 

94 
. -

96 

98 

none 100 @ 100': fine- to medium-grained 

102 . . 

104 

106 

108 

none 110 YELLOWISH-BROWN SAND TO SIL TY SAND 
(SW-SM) (10YR 5/4): loose, moist, fine- to 

coarse-grained sand, 5-10% fines 

112 . .. 
. . . 

114 -·. 

116 

118 

120 

Log of Boring and Well Completion MW-17-01-A 
Site Characterization 

PLATE 

844 Site 17 - 1400 Block Motor Pool 
Fort Ord. California 

DATE 
03/93 

REVISED DATE 
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:..:•· 
~? 
❖: :.~ ..... 

BENTONITE -----fa~ 
?EL LET •::: 
SEAL: 137 to ~~ 
142 ft. •••• 

LONESTAR-----; ... 
12/12 SANO: 
142 TO 163.5 
ft. 

4·· DIAMETER ---f--c--'t-+
SCHEOULE 
40 PVC 
SLOTTED 
SCREEN 
10.020··1: 

14 7.1 to 161.6 
ft. 

:o_ 
:~_ 
:o. 
:o_ 

:o. 

:o. 
:o_ 
:o. 

:o. 
:o_ 
:o. 

:o. 
:o_ 
:o. 

:o. 
:~. 
:o. 

0 
0 

...... 
"' 3: 
0 

in 
12 

15 

18 

17 

;,,,. .... -
Q) "' > Q) 
0 .c 
C.) C.) 

QJ .S: a:-
18 

18 

18 

18 

a> 
C 
'6 
co 
Q) 

a:---
E 

~ a. 
> a. o-

ND 

NO 

NO 

NO 

Harding Lawson Associates 
Engineering and 

.. -.. - -.. -== 
Environmental Services 

DRAWN 

GTG 
JOB NUMBER 

10776 694 

0 

..; .,_ 

Q) 

:5 0.. 
a. E 
Q) co 
0 (/) 

Equipment Dual Tube Percussion 
10'"-diameter casing 

Elevation GS 165.9 ft Date 2-1-92 

u 
0 
none 120~..,.._........,.. 

BROWNISH-YELLOW SAND (SP) (10YR 6/6): 
loose. mo,st. fine- to med,um-grained sand. 
trace silt 122 

124 

126 

128 

none 130 

132 

134 

136 

138 

none 140 

142 

144 

146 

148 

none 150 

152 

154 

156 

158 

160 

@ 130": as above 

from 134" to 138': very dark grayish-brown sandy 
sill balls corning up in cuttings. probably occuring 
in thin horizons 

l<l 140": moist to wet, medium- to coarse-grained 
sano. trace fine-grained sand and silt 

@ 144": trace fine gravel appearing to 1/4'" dia. 
subrounded 

@ 150': gravelly sand, medium dense, wet, 70% 
medium- to very coarse-grained sand. 30% 
gravel to 1/2" d1a. subrounded 

@ 157.8': first encountered groundwater 

Log of Boring and Well Completion MW-17-01-A 
Site Characterization 

PLA Tl 

844 Site 17 - 1400 Block Motor Pool 
F □ rt Ord, California 

DATE 
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4·· DIAMETER 
SCHEDULE 
40 PVC SILT 
TRAP: 161.6 to 
162.6 1t. 
BOTTOM CAP: 
162.6 1t. 
BOTTOM OF 
BOREHOLE: 
163.5 1t. 

-- -- -=: =--- -·----- -. - -

0) 
_, C 

'o 0 >, 
0 .... - IO - (l).,, (l) 

--- > (I) a:-.,, 
0 .c 

-<t ~ J: 00 
0 (I) .s > a. 
iii a:- o-

40 10 NO 

Harding Lawson Associates 
Engineering and 
Environmental services 

DRAWN 

GTG 
"GB NUMBER 

10776 694 

_, -
:5 ... a. 

0 (I) 

"O D 
0 

160 

none 162 

164 

166 

168 

170 

172 

174 

176 

178 

180 

182 

184 

186 

188 

190 

192 

194 

196 

198 

200 

(l) 

a. 
E 
IO 
(/) 

Equipment Dual Tube Percussion 
10"'-diameter casing 

Elevation GS 165.9 ft 0ate 2-1-92 

GRAY CLAY (CL) (SY 5/1): very stiff. moist. 
trace fine-gra,ned sand. some mottling and rust 
staining 

Bottom of Doring at 163.5 feet. 

Log of Boring and Well Completion MW-17-01-A 
Site Characterization 

PLATE 

844 Site 17 - 1400 Block Motor Pool 
Fort Ord, California 

DATE 

03/93 
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Top of Casing 
Elev. 171.52 It 

LOCKING -------. 

_, 
0 
0 -..._ 

STEEL 
COVER "' r---"---r--. ); 

GROUND SURFACE 

.:1·· DIAMETER----F<--
SCHEOULE 
40 PVC 
BLANK 
CASING: .3 to 
165.3 ft. 

·.o. 

:o_ 
:o. 
:o. 

10-- -----~..i.·:o. 
DIAMETER :o. 
BOREHOLE: 0 
to 190 ft. :o. 

:o. 
:o. 
:~. 
:0; 

:~ 
:0; 

:o. 
:~. 

:o_ 

:o. 
:o. 
:o. 
:o_ 
:o. 
:0; 

:0; 

·.o_ 

:o. 
:o_ 
:o_ 

V 

:o_ 

0 

in 

17 

ti 

8 

20 

20 

>-.... -
Q) "' > Q) 
o..c 
00 
Q) .!: 
a:~ 

18 

18 

18 

18 

18 

Cl) 
c:; 

'6 
ro 
Q) 
a:-e 
<( a_ 
> a_ o~ 

ND 

NO 

ND 

ND 

ND 

Harding Lawson Associates 
Engineering and 

--=------- -__ ,, __ -...... ~ .. - -
- llt - -

Environmental Services 

DRAWN 
GTG 

JOB NUMBER 

10776 694 

0 
u 
0 

none 

none 

none 

none 

none 

---
Q) 

..c a. 
0. E 
a, ro 
0 ffJ 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

Equipment Dual Tube Percussion 
I0'"-diameter casing 

Elevation GS 171.8 ft Date 2-11-92 

ASPHALT ANO CONCRETE 

BASEROCK 

BROWNISH-YELLOW SANO TO Sll TY SANO 
(SP-SM) (IOYR 6/8): loose, moist. very fine- to 

medium-grained sand, 10% silt. 5% coarse- to 
very coarse-grained 

@ 4': brown (lOYR 4/3). very fine- to 
medium-grained, 5-10% silt 

@ 5.5': very dark grayish-brown (10YR 4/2). very 
fine- to medium-grained sand, 5-10% silt 

@ 9': dark brown (lOYR 3/3), roots, fine- to 
medium-grained, 5-10% silt, 5%> medium, 5% very 
fine 

@ 12·: dark yellowish-brown (10YR 4/4). very 
fine- to medium sand, 5-10% silt 

BROWNISH-YELLOW SANO (SW) (lOYR 6/6): 
moist. medium dense (?), very fine- to 
coarse-grained, 3-5% silt 

@ 20·: as above 

@ 24': as above 

@ 30·: brownish-yellow (IOYR 6/6). medium 
dense. fine- to coarse-grained, 10% very fine. 
10% very coarse. no silt 

Log of Boring and Well Completion MW-17-02-180 
Site Characterization 

PLATE 

845 Site 17 - 1400 Block Motor Pool 
Fart Ord, California 
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CEMENT/------
BENTONITE :~ 
SEAL: 0-155 :o_ 
ft. 

:o. 

--~-
:o. 
A 
:o. 
-.o. 
:~. 
:o. 
:o. 

A 
:0; 

:o_ 
:~ 
:o. 

A 

:o_ 29 

12 

19 

29 

18 

18 

18 

18 

Cl) 

.!: 
,:, 
co 
(I) 
a:~ 

E 
<{ a. 
> a. o~ 

NO 

NO 

NO 

NO 

Herding Lawson Associates 
Engineering an<l 

-= - ---·---
== 

.. ~ -.. = --:-~ 
Environmental Services 

DRAWN 

GTG 
JOB NUMBER 

10776 694 

_, -
(I) 

:5 a. 
a. E 
(I) co 
0 U) 

Equipment Dual Tube Percussion 
10"-diameter casing 

Elevation GS 171.8 ft □ate 2-11-92 ..... 
0 
,:, 
0 

none 
40---,,,.-,.--<--"<--,,,-

@ 40": 60% medium- to coarse-gra,ned. 15% very 
coarse. 20% f,ne. 5% very fine 

42 

44 

46 

48 

none 50 

52 

54 

56 

58 

none 60 

62 

64 

66 

68 

none 70 

72 

74 

76 

78 

80 

@ 48": up to 15% very coarse sand. 2% granules 

@ so·: medium- to very coarse-grained. 20% 
very fine to fine sand 

@ 51": lenses of very coarse-grained sand in 
sampler 

@ 60": medium to very coarse sand. 15% fine 
sand. 5% very fine sand. lenses of very coarse 
sand 

@ 64': very coarse-grained lenses 

@ 10·: as above 

STRONG BROWN CLAYEY SAND (SC) (7.SYR 
5/6): 50% fine- to coarse-grained sand. 20% 
very fine. 10% very coarse, 20% clay 

Log of Boring and Well Completion MW-17-02-180 
Site Characterization 

PLATE 
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:o. 
:o. 

:o. 
:o_ 
:o. 

:o. 

:o. 
:o. 
:~ 
:o. 

:o_ 
:o. 
:o. 
:o_ 

:o. 
:o_ 
:o. 

:o. 

0 
0 

' ,,, 3' 
0 

ro 
25 

35 

29 

18 

>-
(Uw' 
> (L) 
0 .c 
00 
(L).S 
a:~ 

18 

18 

18 

18 

0) 

.S 
u 
(tl 
(I) 

a::'E 
<( a. 
> Cl. a~ 

ND 

NO 

NO 

NO 

Herding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 
GTG 

JOB NUMBER 

10776 694 

0 
u 
0 
none 

..., -
(L) 

£ 0. 
a. E 
(L) (tl 

0 U) 

88 

none 90 

92 

94 

96 

98 

none 100 

102 

104 

106 

108 

none 110 

112 

114 

116 

118 

120 

Equipment Dual Tube Percussion 
10""-diameter casing 

Elevation GS 171.8 ft Date 2-11-92 

BROWNISH-YELLOW SANO (SW) (IOYR 6/6): 
medium dense. moist. very fine- to very 
coarse-grained sand. 3-5% silt 

BROWNISH-YELLOW SANO (SP) (10YR 6/6): 
medium dense. moist. very fine- to 
medium-grained. 3-5% coarse- to very 
coarse-grained sand 

@ 90": as above 

@ 92': lenses of brown silt within cuttings 

@ 94.5': yellowish-brown (10YR 5/8) 

@ 100·: very coarse-grained lenses to 2"" thick. 
80% very fine- to medium-grained sand 

BROWNISH-YELLOW SANO (SW) (10YR 6/6): 
medium dense. moist. very fine- to 
medium-grained. 15-20% coarse to very coarse 
sand 

@ 112': fine- to medium-grained. 15% very 
fine-grained. 5% coarse- to very 

\_ coarse-grained 

STRONG BROWN CLAYEY SANO (SC) STRINGER 
(7.5YR 4/6): moist 

BROWNISH-YELLOW SANO (SW) (10YR 6/6): 
medium dense. moist. 85% fine- to 
medium-grained, 5% very fine, 5% coarse, 5% 
very coarse 

Log of Boring and Well Completion MW-17 -02-180 
Site Characterization 

PLATE 
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BENTONITE 
PELLET 
SEAL: 155 to 
160 ft. 

Cl) 

.£: 
0 >- 0 
0 .... - <O 

Q.I"' Q.I ..._ > Q.I a:-.,, 
o..C E :i:: 00 <t 0. 0 Q.I .£: > 0. 

ro er:~ a~ 
:o. :o. 3 18 NO 

:o_ 

:~ 
:o. 21 18 NO 

:~ 
:~ 
:o. 
:~. 
:~ 
:~ 

:~ 
:~. 
:i 
:o. 

:~ 
:~ 

18 18 NO 
:~. 
:o. 

:'?-
:o. 

:~ 
:~ 
:o. 

:o. 
:o. 

:o. 
:o_ 

:~ 
:~. 2315·· 0 NA 

2315·· 0 

32 18 NO 

Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

GTG 
JOB NUMBER 

10776 694 

_, 
Equipment Dual Tube Percuss,on -

Q.I 10··-diameter casing 
:5 ci 

0 
0. E Elevation GS 171.B ft Date 2-11-92 
Q.I <O 

0 0 en 
0 

120 none 120·: 
:::::::·:::: 

@ as above 

122 ··•-·.: :·:.: .. .:-_ . 
...... :: .. -_ 

124 
.. .. ·:.:: ._. 
·-......... 

:::_.:-· . 
126 ... -.· 

:··-· .. :- .. 

128 

. :: . .-.:-
:-.. -:--:-.. 

DARK YELLOWISH-BROWN CLAYEY SAND 
STRINGERS (10YR 4/6): ,1·· thick 

none 130 

BROWNISH-YELLOW SAND (SW) (10YR 6/6): 

132 medium dense, moist. fine- to coarse-grained, .. _ _. .. 10% very coarse sand, 5% very fine to coarse 
::: .... ::. sand. trace silt 

134 ·:::::::·:::: 

136 
\/{ 
:--.-.-:·. 
· .... :·:.:::· 
---.·--- @ 137': clayey sand and silt stringers ·.·-· •:-138 =:::::: =::: 
-:.-.-- @ 139·: becoming coarser-grained ·-140 -· none :-:-::::-_ @ 140': medium- to coarse-grained. 10% very .- ·.- coarse sand, 15% fine sand. 5% v_ery fine sand 
=:::::: :::: 

142 .. ;· .. 
----·--:::::::·:::: 

144 ·:::::::·:::-
·-:·· .. ::-:·: .. :: .. 

146 ·::·:-:::-.... ·:-
.- .·_ --•:· @ 147': very coarse-grained fraction increasing 

148 
-.. ·.:-·• ·- .· .. 
::.-:::. 

none 150 (::} 
.:--::·-=-- @_J50': no recovery 

:."'.:-:-
@ 151-5': no recovery 152 

___ .. ___ 

·--:-- -: :- .. -.- :- . @ 152': no recovery _ ... __ .... 

154 :-:-::: :-~ . .-.:--
:·:-:.-:·:. @ 155': 60% medium to coarse sand . -- .. -.: 

156 : .. ·:.-:· @ 156': yellowish-brown (10YR 5/8). medium- to ;: _ _-.:--: .. _-_ very coarse-grained sand, 1% granules to 4mm. ·- 9% very fine- to fine-grained sand 
158 :-:-::: :-_ .. 

none @ 159·: yellow gravelly sand (10YR 7 /8), wet. 85% 
160 medium- to very coarse-grained. 10% granules. 

5% very ti.,e- to f ,ne-gr ained. granules lo 4mm 

Log of Boring and Well Completion MW-17-02-180 
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#60 GORDON ------1 
SAND: 160 to · · 
161.5 ft. 

4·· DIAMETER 
SCHEDULE 
40 PVC 
SLOTTED 
SCREEN 
10.020··): 

165.3 to 184 .8 
ft. 

4·· DIAMETER 
SCHEDULE 
40 PVC SILT 
TRAP: 184.8 
to 186 ft. 
BOTTOM CAP: 
186.0 ft. 

\: r 
.·.·---·-· .-.-.-.-.-

~/~ = {~ 

BOTTOM OF ---s,,.i...;..:....:...;..:....:...;c;..;,, 

BOREHOLE: 
190.0 ft. 

--0 
0 .... -.... ,,,, 
~ 

..2 
m 

22 

37 

0) 

£ 
>- "O 

ID~ co 
Q) 

> (I) a:-
o.t::. E 
(.) (.) <( a. 
CIJ.!::: > a. er:- o-

6 NA 

18 NO 

Harding Lawson Associates 
Engineering and 

- - -- --- -·-.. .. - ... -= = = - -. - -
Environmental Services 

DRAWN 

GTG 

JOB NUMBER 

10776 694 

--.... 
.c:. 

0 
a: 
Q.J 

"O 0 
0 

160 

162 

164 

166 

168 
none 

170 

172 

none 174 

176 

178 

180 

182 

184 

186 

188 

190 

192 

194 

196 

198 

200 

Q) 

0. 
E 
co 
en 

:•:-.•:·. 
:(::{: .. .. 

.. 
.. 

.. 

.. 

Equipment Dual Tube Percussion 
10"-diameter casing 

Elevation GS 171.8 ft □ate 2-11-92 

@ 162': pebbles to 1/2" (well rounded) 

@ 164': less Pebbles 

@ 169': no recovery 

@ 170.9: static groundwater 8:30am on Feb. 12th 

@ 172': first encountered groundwater 17:lOpm on 
Feb. 10th 

OLIVE-BROWN SANO (SP) (2.SY 6/6): medium 
dense, wet 

@ 17 4': light olive-Drown 12.5Y 5/ 4). very fine
to medium-grained 

@ 177.5: very fine- to medium-grained. 3-5% 
coarse-grained, trace pebbles 

@ 183': medium- to coarse-grained sand with I to 
2% shell fragments 

LIGHT OLIVE-BROWN SIL TY TO CLAYEY SANO 
(SM-SC} (2-5Y 5/ 4): medium dense. fine- to 

coarse-gra,ned. silty, clayey 

Bottom of boring at 190 feet. 

Log of Boring and Well Completion MW-17-02-180 
Site Characterization 

PLATE 
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0) ..., C: 
0 'i5 QJ ,_ 

:>, - QJ 
0 ,_.-.. co O..o ..... 

QJ "' QJ Ee -... > QJ c::--II> o..c. E co ::, 
::;r; 00 <( 0. ffJZ 
0 QJ .!: > 0. 
in c::~ a~ 9444T016 

Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

CEG 
JOB NUMBER 

23366 041721 

038F 

039F 

_; 
~ 

QJ 

:5 a. 
0. E 
QJ co 
0 ffJ 

0 

Equipment Power Auger 

Elevation ______ _ □ate 11/03/94 

GRAYISH BROWN SIL TY SAND (SM) (10YR 5/2): 
dense, dry, very fine to fine sand, subangular 
gravels to 1" 

DARK BROWN GRAVEL WITH SAND (GW) (10YR 
4/3): dense, dry, subangular gravels to 1" 

Bottom of boring at 1.5 feet, No groundwater 
encountered. Borehole backfilled with drill 
cuttings (11/03/94) 

D 
f
u.. 

Log of Boring SB-16-29 PLATE 

Site 16 - DOL Maintenance Yard 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

Rfttt 
DATE 

11/94 

846 
REVISED DATE 
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0 
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3: 
0 
[D 

>, 
..... -Q) ,,, 
> Q) 
0 .c 
oO 
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a:~ 

Herding Lawson Associates 
Engineering and 
Environmental Services 

0) 

.!:: 
u ..<!:! li; 
(0 0...Q 
W EE a:E co :::i 
<Co. cnz 
> 0. o~ 9444T016 

040F 

041F 

DRAWN 

CEG 
JOB NUMBER 

23366 041721 

Q) 

.c D. a. E 
Q) co 
D en 

5 

10 

15 

20 

25 

Equipment Power Auger 

Elevation _______ _ □ate 11/03/94 

DARK GRAYISH GRAVEL WITH SAND (GW) (10YR 
4 /1): dense, dry, subangular gravels to I". very 
fine to fine sand, tr ace silt 

@ 1 foot: dark grayish brown (2.5Y 4/2) 

Bottom of boring at 1.5 feet. No groundwater 
encountered. Borehole backfilled with drill 
cuttings (11/03/94) 

0 
>-
lL 

Log of Boring SB-16-30 PLATf 

Site 16 - OOL Maintenance Yard 
Volume II-RI, Basewide RI/FS 
Fort Ord, California 
APPROVED 

Rt'A 
DATE 

11/94 

847 
REVISED DATE 



-- --- -- --·-- ----= = = - -.. --

Cl) 
..., .S 
0 "O 

(I.) .... 

c:-~ -(1.l 
0 rn °-.Cl .... (I.) <I> w EE ...... >w a:~ <I> 0 .c E 

rn ::, 
3' (.J (.J <( Q_ UJZ 
D (l.l.S > Q_ co a:~ a~ 9<1«1<1TOt6 

Harding Lawson Associates 
Engineering and 
Environmental services 

DRAWN 

CEG 
JOB NUMBER 

23366 041721 

042F 

0"13F 

....: 
Equipment Power Auger ~ 

w 
:5 C. 
Q_ E Elevation Date 11/03/94 
(I.) (C 
0 U) 

0 
I ·.o.o:< GRAYISH BROWN GRAVEL WITH SAND (GW) 

'?· ·.;,0 . · (10YR 5/2): dense, dry, subangular gravels to 
I ,,.;<:>.o;.<~ 1/2", very fine to fine sand, trace silt 

@ 1 foot: grayish brown (2.5Y 5/2) 

Bottom of boring at 1.5 feet. No groundwater 
encountered. Borehole backfilled with drill 
cuttings (11/03/9'1) 
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Equipment Power Auger 

Elevation Date 11/03/94 

OLIVE BROWN SIL TY SAND WITH GRAVEL (SM) 
(2.5Y 4/3): dense, dry, very fine to fine sand, 

subangular gravels to 1/2" 

Bottom of boring at 2 feet. No groundwater 
encountered. Borehole backfilled with drill 
cuttings (11/03/94) 
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Notes 
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Ground Surface 
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Extent of subsurface debris; dashed where inferred 
and queried where uncertain 

Type designation 
SB - Soil Boring 
TR -Test Pit 

1. See Plate A 1 in Appendix A for key to patterns L Soil Boring or Test Pit number 

Site number 
2. Location of cross section shown on Plate 3 

Harding Lawson Associates 
Engineering and 

• Environmental Services =. ~ - . . -. 

Geologic Cross Section 16/17D - 16/17D' 
Site 16 - Pete's Pond Extension 
Volume II - RI, Basewide RI/FS 
Fort Ord, California 

PLATE 

18 
-□--R--A_W __ N _____ J_O_B_N_U_M_B_E_R _______ A_P_P_R_O_V_E_D _________ D_A_T_E ____ R_E_V_I_S_E_D_D_A_T_E 

AGc 23366 041721 8f/lfl 12/94 



31748 

.. - .. - - .. .. .. .. - .. .. - .. 

>-.... -Q.J .., 
> Q.J 
o.r:. 
00 
Q.J.S a:~ 

6 

6 

6 

0, 
C: 

'6 
co 
Q.J 

a:E 
<( Cl. 
>o. a~ 

NA 

NA 

NA 

Q.J 

5 o._ 
Cl. E 
Q.J l'O o en 

0-----,-. I .. · .. 

. . .. - . 

5-.: :-:_: ... 

10-

15-

20-

25-

Equipment Hand Auger 
3 1/2"-diameter 

Elevation ______ _ □ate 3-13-92 

BROWN SANO (SP): dense, dry 

!'! 3': moist 

@ 5': medium dense 

Bottom of boring al 5.5 ft. 
No groundwater encountered 

PLATE Harding Lawson Associates Log of Boring 0F-18-03-02 
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Equipment Hand Auger 
3 1/2"-diameler 

Elevation ______ _ Date 3-13-92 

LIGHT BROWN SIL TY SANO (SM) 

@ 0.9'; rocks and cobbles encountered.boring 
terminated 

Bottom of boring at 0.9 ft. 
No groundwater encountered 

Log of Boring 0F-16-04-01 PLATE 

Basewide Surf ace Water Investigatio°A 
Remedial Investigation 
Fort Ord, California 19 
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DATE 
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Equipment Hand Auger 
3 t/2"-diameter 

Elevation _______ _ Date 3-13-92 

BROWN GRAVELLY SAND (SP); loose lo medium 
dense 

f;l 0.7'; rock encountered.boring terminated 

Bottom of boring at O.T ft. 
No groundwater encountered 

Log of Boring 0F-16-04-02 PLATE 

Basewide Surface Water InvestigatioA 

2 0 Remedial Investigation 
Fort Ord, California 
~ROVED 

Jo,I\ 
□ATE -

06/92 
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Equipment Hand Auger 
3 1/2""-diameler 

Elevation _______ _ Date 3-13-92 

GRAY-BROWN SAND (SP): loose, moist 

@ 0.8": rocks and cobbles encountered. boring 
terminated 

Bottom of Doring at 0.8 ft. 
No groundwater encountered 

Log of Boring OF-16-05-01 PLATE 

Basewide Surface Water lnvestigationA 
Remedial Investigation 
Fort Ord, California 21 
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10-

15-

20-

25-

Equipment ..!.H.,__,,a"'n""d'-'A::..:u:.,g,.,,e:.:..r __________ _ 
3 t/2"-diameler 

Elevation _______ _ Date 3-13-92 

DARK BROWN SAND TO SIL TY SANO (SP-SM): 
loose to medium dense, moist. fine- lo 
medium-grained. 5-10% fines 

12 t.75": brown. medium dense to dense 

12 3": as above 

12 4.75": light brown, medium dense, moist 

Bottom of boring at 5.5 ft. 
No groundwater encountered 

Log of Boring 0F-18-08-0t PLATE 

Basewide Surf ace Water InvestigationA 

2 2 Remedial Investigation 
Fort Ord, California 
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Equipment Hand Auger 
3 1/2"-diameler 

Elevation _______ _ Date 3-13-92 

DARK BROWN SANO TO SIL TY SAND (SP-SM): 
medium dense. moist. fine- to medium-grained. 
5-10% fines 

le 3': as above 

5-1 :_::: · le s·: light brown, as above 

- Bottom of boring at 5.5 It. 
· No groundwater encountered 

10-

15-

20-
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Log of Boring OF-16-06-02 PLATE 

Basewide Surface Water Investigatio°A 
Remedial Investigation . 
Fort Ord, California 23 
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Equipment Mud-Rotary 
6 .. -diameter bit 

Elevation approx. 134.4 {grnd) Date 0t-31-92 

VERY PALE BROWN SAND (SP) (IOYR 7 I 4): very 
fine- to medium-grained, some coarse-grained, 
subangular to rounded, predominantly quartz. some 
lilhic grains 

© 28.5': very fine-grained, rare lithic grains 

El 34.5': angular to rounded, predominantly Quartz. 
some black lithic grains 

@ 39.5': very fine- to fine-grained, subangular to 
well rounded, predominantly quartz, some lithics, 
minor feldspar 

@ 44.5': light yellowish-brown (2.SY 6/3), very 
fine-grained, predominantly quartz, abundant 
lilhics, rare feldspar 

@ 49': very fine- to medium-grained, predominantly 
quartz. abundant i/ihics, minor ieidspar 

H!!rd!ng !.11w,on A•~oclatea Log of Boring PB-18-01 
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Equipment ~M"'ud=---'-R"'o""1a,..ry..__ _________ _ 
6"-diameter bit 

Elevation aporox. 134.4 (ornd) Date 01-31-92 

@ 54': predominantly quartz, some lithics, rare 
feldspar 

@ 59': very fine- to medium-grained, some coarse 
lenses, 3-SX s1I1, predominantly quartz, some 
!ithics, rare feldspar 

@ 64': very fine- to fine-grained, predominantly 
quartz. some lithics, rare feldspar 

@ 69': very fine- to medium-grained, some 
coarse-grained, predominantly quartz, some !ithics, 
rare feldspar, very rare mica 

@ 73.5': very line- to medium-grained, 
predominantly Quartz, some lithics, rare feldspar 

@ 79': as above 

@ 84': very fine- to fine-grained, predominantly 
quartz, some lithics, rare feldspar, very rare mica 

@ 89': as above 

REDDISH-BROWN CLAYEY SAND (SC) (SYR 5/ 4): 
fine- to medium-grained 

REDDISH BROWN SANO ISP) (5YR 5/ 4): fine- to 
medium-grained, angular to rounded, predominantly 
quartz, minor lithics, rare feldspar, 3-5% clay 

@ 99': very pale brown (JOYA 7 /3), fine- to 
medium-grained, subangular to well rounded, 
predominantly quartz, some lithics, minor feldspar 
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Equipment ... Ma:.ud::.-... R""o.:.:ta"'"ry..__ _________ _ 
6""-diameter bit 

Elevation aoprox. 134.4 (grml} Date 01-31-92 

YELLOWISH-RED CLAYEY SAND (SC) (SYR 4/6): 
fine- to medium-grained, angular to rounded, 
predominantly quartz, abundant lithics, some 
feldspar 

VERY PALE BROWN SAND (SP) (IOYR 7/3)'. medium
to coarse-grained, subangular to well rounded, 
predominantly quartz, abundant lithics, rare 
feldspar 

@ 109.5': as above 

@ 113': pea gravel 

@ 114': medium- to very coarse-grained, subangular 
to well roundeo. preoominantly quartz. some lithics, 
rare feldspar 

@ 11B': coarse sanes ano pea gravel 

L!GHT OLIVE-GRAY TD DUVE-GRAY ClAY (CH) 
(SY 6/2) {SY 5/2!: very stiff, moist. mottled with 

"spots" of orange-red-brown iron oxide staining, 
very plastic iron oxide stained sand at contact 
with sand 

Bottom of boring at 120 feet. 
No groundwater encountered 
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Extent of subsurface debris; dashed where inferred 
and queried where uncertain 

Type designation 
SB • Soil Boring 
TR· Test Pit 

L Soil Boring or Test Pit number 

Site number 

(1 O' E) Distance and direction from cross-section Ii ne 

/ 

Notes: 

Ground Surface 

TR-17--07 
(50' W) 

Silty Sand to Sand 

1. See Plate A 1 in Appendix A for key to patterns 

2. Location of cross section shown on Plate 5 

3. The topography along the cross-section line is relatively flat at 
an approximate elevation of 150 feet MSL and has been shown as 
level. Elevations of soil borings and test pits were not surveyed. 

m-11-10 
(1 O' W) 

Asphalt Pavement 

Volume II • Remedial Investigation 
Basewide RL'FS 

Fort Ord, California 
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Vertical Exaggeration 5:1 

PLAlE: 

Geologic Cross Section 16/17F- 16117P 
Site 17 • Disposal Area 21 
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EXPLANATION 

~ Extent of suburface debris; dashed where inferred 

I Type designation 
. SB - Soil Boring 

TR-Test Pit 
SB-31-15 

I Soil Boring or Test Pit number 

Site number 

(1 O' E) Distance and direction from cross-section line 

Ground Surface 

TR-16-06 
(S"NW) 

{J 

\ 

. . '• .. 

Silty Sand to Sand 

Notes: 

1. See Plate A 1 in Appendix A for key to patterns 

2. Location of cross section shown on Plate 4 

3. The topography along the cross-section line is relatively flat at 
an approximate elevation of 130 feet MSL and has been shown as 
level. Elevations of soil borings and test pits were not surveyed. 
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PHYSICAL TESTING STANDARDS FOR SOIL 

The following physical testing was performed as 
part of the remedial investigation (RI) for these 
sites. Physical tests were performed during the 
RI to provide data for the evaluation of fate and 
transport of chemicals and of remedial action 
alternatives for the feasibility study. Descriptions 
of the physical testing conducted follow: 

• Particle Size Analysis (Sieve Analysis}: This 
test is described in detail in ASTM Standard 
D 422 (Method for Particle-Size Analysis of 
Soil) and determines the particle size 
distribution of the soil. Information from this 
test is used by the laboratory to determine 
the classification of soil in accordance with 
the Uniform Soil Classification System 
(USCS). Field and laboratory classifications 
of some soil samples sometimes differ. Soil 
borings were logged by HLA geologists or 
engineers in the field using ASTM D 2488-90 
(Practice for Description and Identification of 
Soil [Visual-Manual Procedure]). The 
differences in classifications are partly the 
result of the natural differences between 
quantitative laboratory results and the 
subjective element in qualitative visual or 
manual field classification. In addition, the 
field method classifies sand with more than 
15 percent fines as silty or clayey sand, 
whereas the laboratory method uses 
12 percent fines for this threshold. 

• Atterberg Limits: This test is described in 
detail in ASTM Standard D 4318 (Test 
Method for Liquid Limit, Plastic Limit, and 
Plasticity Index of Soil) and determines the 
plastic and liquid limits of soil. Soil can be 
solid, liquid, or plastic depending on the 
moisture content. Water contents at which 
soil changes (1) from solid to plastic and 
(2) from plastic to liquid are called the 
Atterberg limits, known individually as the 
plastic limit and liquid limit, respectively. 
High liquid limits generally indicate a high 
clay content in the soil and a low load
carrying capacity. The difference between 
the liquid and plastic limits is known as the 
plasticity index. A low plasticity index 
generally indicates that a relatively small 

amount of moisture will change the soil from 
a semisolid to a liquid. A high plasticity 
index (generally greater than 20) indicates 
that considerable water may be added to the 
soil before it reaches a liquid condition. 
Sandy soil with low clay contents, such as 
those often found at Fort Ord, typically have 
low liquid limits and are non-plastic (have 
no plastic limit). 

• Organic Content: This test is described in 
detail in ASTM Standard D 2974 (Test 
Methods for Moisture, Ash, and Organic 
Matter of Peat and Other Organic Soil). This 
test measures the amount of organic matter 
in the soil. The organic content indicated by 
this test can be used to evaluate the sorptive 
properties of the soil and the potential for 
methane gas generation. 

• Swell Consolidation: This test is described 
in detail in ASTM Standard D 4546 (Test 
Methods for One-Dimensional Swell or 
Settlement Potential of Cohesive Soil). 
Results of this test can be used to estimate 
the total amount of soil consolidation under 
various future loading conditions, as well as 
the swell or expansion of the soil once such 
loading is removed. 

• Modified Proctor Compaction: This test is 
described in detail in ASTM Standard D 1557 
(Test Methods for Moisture-Density Relations 
of Soil and Soil-Aggregate Mixtures using a 
10 Pound Rammer and 18 Inch Drop). This 
test is used to determine the optimum 
moisture content and density of the soil. 
Optimum moisture content and density are 
used in developing backfill and site 
gradin&fcompaction requirements. (Specified 
compactions are often expressed as 90 to 
100 percent relative compaction relative to 
these optimal conditions.) 

• Specific Gravity: This test is performed in 
accordance with ASTM D 854 (Test Method 
for Specific Gravity of Soil). The specific 
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gravity of soil can be used with the dry 
density to calculate soil porosity, void ratio, 
percent saturation, and moisture content. 
These values give an indication of actual 
field conditions. The porosity of soil can also 
be used to qualitatively evaluate the 
permeability of soil by indicating the amount 
of pore space present in the sample. 

• Moisture Content and Dry Density: Moisture 
content of soil is determined in accordance 
with ASTM Standard D 2216 (Method for 
Laboratory Determination of Water [Moisture] 
Content of Soil, Rock, and Soil-Aggregate 
Mixtures). The moisture content of the soil 
can be used to evaluate the capillary fringe of 
a groundwater table and the effectiveness of 
soil vapor extraction or bioremediation of 
soil. 

• 

• 

The moisture content of the soil is also used 
to determine the maximum dry density of 
soil. A cylindrical soil sample is measured 
for height, diameter, and wet weight in the 
laboratory and the actual wet density of the 
soil is calculated. The dry density is then 
calculated by dividing the actual density by 
one plus the moisture content. Dry density is 
required in many geotechnical test methods, 
as well as for the general evaluation of soil 
properties. 

Hydraulic Conductivity: Two ASTM tests 
can be used to determine hydraulic 
conductivity. Sandy uncohesive soil, such as 
those typically found at Fort Ord, are usually 
tested for hydraulic conductivity using ASTM 
Standard D 2434 (Test Method for 
Permeability of Granular Soil, Constant 
Head). For silty and/or clayey soil, ASTM 
Standard D 5084 (Test Method for 
Permeability of Granular Soil, Falling Head) 
is used to measure·hydraulic conductivity. 
Hydraulic conductivity values can be used to 
estimate the leachability potential of the soil 
and to design landfill liners and caps. 
Hydraulic conductivity can also be used for 
groundwater modeling or for estimating the 
flow of water through soil. 

Air Permeability: This test is performed 
using a modified ASTM Standard D 4525 

AppendixC 

test. The normal ASTM D 4525 (Test 
Method for Permeability of Rocks by Flowing 
Air) test is used to measure the conductivity 
of air through rock. This procedure was 
slightly modified by the analytical laboratory 
(see attached laboratory sheets). Soil 
permeability is a measure of continuous 
voids throughout the sample and of the ease 
with which liquids (air or water) can migrate 
through them. Air permeability results can 
be used to aid in determining the 
effectiveness of certain remedial technologies 
such as air sparging, soil vapor extraction, 
and bioventing. 

• Hveem Stabilometer or R-Value: This test is 
described in detail in ASTM Standard D 2844 
(Test Method for Resistance R-Value and 
Expansion Pressure of Compacted Soil). The 
R-value is measured using a Hveem 
stabilometer, and ranges from o .(the 
resistance of water) to 100 (the resistance of 
steel). This test measures the resistance of a 
soil to lateral deformation when a vertical 
load is applied to it. When displacement 
occurs, the soil moves out and away from the 
applied load. R-values are used in the design 
of asphalt pavements or caps that must 
support vehicular or other loadings. 
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Sample Source 
SB-16-08@ 20.0 FT 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 
07579.687.02 

Classification 
LIGHT BROWN SAND W/CLAY SP-SC 

Panicle Size Analysis• Boring SB-16-08 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 
APPROVED DATE REVISED 

~ 
04-02-1992 
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CB 
DATE 
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Harding Lawson Assoeiates 
Engineers, Geologists 
& Geophysicists 

Classification 

Particle Size Analysis• Boring S8·16-09 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 
APPROVED REVISED 

ffi{ 
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C9 
DATE 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

... J.QB NUMJiER 
07579.687.02 

Classification 
LIGHT BROWN SANO W CLAY SP-SC 

Particle Size Analysis - Boring SB-16-10 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 
APPR vrn DATE 

03-27-1992 
REV!S!:D 
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C10 
DATE 
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Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

Classification 

Particle Size Analysis - Boring SB-16-11 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 

.J:lATE; 
03-2::i-1992 

REVISED 
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C11 
DATE 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 
07579.687.02 

MEDIUM I FINE 

SAND 
SILT OR CLAY 

Classification 
LIGHT BROWN SAND (SP) 

Particle Size Analysis - Boring SB-16-12 
Site Characterization 

· ·Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 
APPROVED 

'11(_ 
DATE 

03-29-1992 
REVISED 

PLATE 

C12 
DATE 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 
07579.687.02 

MEDIUM I FINE 

SAND 
SILT OR CLAY 

Classification 
YELLOW-BROWN SAND (SP) 

Panicle Size Analysis - Boring MW-16-01 
Site Characterization 
Site 16 - DOL Maintenance Yard, Pete's Pond 
Fort Ord, California 
APPROVED 

™ ' 

DATE 
03-29-1992 

REVISED 
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C13 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

..JQB i'illMB,.ER 
07579.694.02 

ORANGE-BRO 

·Particle Size Analysis - Boring SB-17-O1 
Site 17 - 1400 Block Motor Pool 
and Suspected Disposal Area 
Site Characterization 
Fort Ord, California 
APPROVED 03-2£~1992 mt 

REVISED 

PLATE 

C14 
DATE 
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Harding Lawson Associates 
Eng"tneers, Geologists 
& Geophysicists 

JOB NUMBER 
07579.694.02 

Classification 

YELLOW-BROWN SAND (SP) 

Particle Size Analysis• Boring SB-17-02 
Site 17 - 1400 Block Motor Pool 
and Suspected Disposal Area 
Site Characterization 
Fort Ord, California 
APP OV D DATE REVISED 

04-02-1992 

PLATE 

C15 
DATE 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 
07579.694.02 

Classification 
YELLOW-BROWN SAND SP 

Panicle Size Analysis - Boring MW-17-01 
Site 17 - 1400 Block Motor Pool 
and Suspected Disposal Area 
Site Characterization 
Fort Ord, California 
APPROV D DATE REVIS=D 

04-02-1992 
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DATE 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

Classification 

Panicle Size Analysis• Boring MW•17·02 
Site 17 - 1400 Block Motor Pool 
and Suspected Disposal Area 
Site Characterization 
Fort Ord, California 
APPR D 

03-26~!992 
REVISED 
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To; 

Attn: 

From: 

Date: 
Subject: 
STGNo.: 
LRN: 

Remar1ts: 

cc: 

Transmittal/Memorandum 

Harding Lawson Associates 
7655 Redwood Blvd., P.O. Box 578 
Novato, CA 94948 

Brent Dostert 

Ms. Farideh Faraji, Technical Director 
November 18, 1993 
Laboratory Test Results; Fort Ord Site 16, HLA #23366.01724 
HLA.002 
4376 

•

SOLEA 
TESTING 
GROUP 

Enclosed are the·final test results for the subject project Samples were submitted to our laboratory 
November 8, 1993. These tests have been perfonned in general accordance with accepted standards 
and checked with STG's Quality Assurance Plan. This transmittal includes the following test(s): 

Item 

1 
2 
3 

Description 

Moisture Content & Dry Density 
Sieve Analysis to #200 Seive 
Organic Content 

Quantity 

2 
2 
2 

Untested samples, portions of tested samples, when available, and sample tubes will be held for a 
period of 8 weeks. Samples and tubes will be discarded at that time unless other arrangements are 
made. Sample storage fees will be charged for storage periods greater than 8 weeks. STG does not 
store contaminated samples and by-products produced from testing. These will be returned to you. 

If you have any questions, please call me at (510) 682-7005. Thank you. 

Ms. Farid eh Faraji, Technical Director 

(formerly Harding Lawson Associates GeotecMical Laboratory) 1850 Bates Avenue. Unit G. Concord. CA 94520 (510) 682-70<.;S 



SOLEA TESTING GROUP 

S1atement of Additions and Omissions 

Harding Lawson Associates 
7655 Redwood Blvd., P.O. Box 578 
Novato, CA 94948 

Laboratory Test Results; Fort Ord Site 16, HLA #23366.01724 

November 18, 1993 

STG Oient No.: HLA002 

•

SOLEA 
TESTING 
GROUP 

1. Sample S8-16-18, 93428O16077F, @ 4.0' the air permeability was impervious. No replacement 
sample was provided. 
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To: 

Attn: 

From: 
Date: 
Subject: 
STGNo.: 
LRN: 

Remarks: 

cc: 

Transmltlal/Memorandum 

Harding Lawson Associates 
105 Digital Drive 
Novato, CA 94949 

. Rick McCartney 

Ms. Farideh Faraji, Technical Director 
April 7, 1994 
Laboratory Test Results;Fort Ord, Site 16/17 
HLA.002 
4469 

•

SOLEA 
TESTING 
GROUP 

Enclosed are the final test results for the subject project. Samples were submitted to our Laboratory 
March 23, 1994. These tests have been performed in general accordance with accepted standards 
and checked with STG's Quality Assurance Plan. This transmittal includes the following test{s): 

Item 

1 
2 
3 
4 
5 
6 
7 
8 

Description 

Moisture Content & Dry Density 
Porosity 
Atterberg Umit Non•Plastic 
Sieve Analysis to #200 Sieve 
Organic Content 
Compaction {Modified) 4• 
Swell Consolidation-Method A 
Fixed•Wall Permeability-Falling Head 

Quantity 

9 
4 
13 
11 
13 
4 
4 
5-

Untested samples, portions of tested samples, when available, and sample tubes will be held for a 
period of 8 weeks. Samples and tubes will be discarded at that time unless other arrangements are 
made. Sample storage fees will be charged for storage periods greater than a weeks. STG does not 
store·contaminated samples and by-products produced from testing. These will be returned to you. 

If you have any questions, please call me at (510) 682-7005. Thank you. 

Ms. Farideh Faraji, Technical Director 

(formerly Harding Lawson Associates Geotechnical Laboratory) ,aso Bates Avenue. Un~ G. Concord. CA 94520 (510) 682•700S 



To: 

Attn: 

From: 
Date: 
Subject: 
STGNo.: 
LRN: 

Remarks: 

cc: 

Transmlttal/Memorandum 

Harding Lawson Associates 
105 Digital Drive 
Novato, CA 94949 

Rick McCartney 

Ms. Farideh Faraji, Technical Director 
April 8, 1994 
Laboratory Test Results; Fort Ord, Site 16/17 
HLA.002 
4469 

•

SOLEA 
TESTING 
GROUP 

Enclosed are the final test results for the subject project Samples were submitted to our Laboratory 
March.23, 1994. These tests have been performed in general accordance with accepted standards 
and checked with STG's Quality Assurance Plan. This transmittal includes the following test(s): 

Item 

1 

Description 

R-Value and Expansion Pressure 

Quantity 

1 

Untested samples, portions of tested samples, when available, and sample tubes will be held for a 
period of 8 weeks. Samples and tubes will be discarded at that time unless other arrangements are 
made. Sample storage fees will be charged for storage periods greater than 8 weeks. STG does not 
store contaminated samples and by-products produced from testing. These will be returned to you. 

If you have any questions, please call me at (51 O) 682-7005. Thank you. 

Ms. Farideh Faraji, Technical Director 

(formerly Harding Lawson Associates Geotechnical Laboratory) 1850 Bates Avenue. Unit G, Concord, CA 94520 (510) 682-7005 



$OLEA TESTING GROUP 

Statement of Additions and Omissions 

Harding Lawson Associates 
1 OE? Diigital Dr. 
Novato, CA 94949 

Laboratory Test ResuHs: Ford Ord Site 16/17 

April 8, 1994 

STG Client No. HLA.002 

1. Boring SB-17-11 @ 4.5 - 5.0 was too disturbed - permeability test was omitted. 

2. Borings SB-16-26 @ 18 and SB-16-26@ 2.5 were too disburted - consolidation test 
was omitted. 

3. Specific gravity test was run on SB-16-26@ 17.5, SB-16-26@ 2.5, SB-17-08@ 30.5 
and SB-16-24@ 18.5 instead of air permeability. 
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Project: 

Test 
Tvne 

MD,OC 

MD,OC 

MD,OC 

MD,OC 

MD,OC 

MD,OC,Gs 

MD,OC,Gs 

MD,OC 

MD,OC,Gs 

MD,OC 

MD,OC,Gs 

MD,OC,PI 

MD,OC,PI 

-

MOISTURE CONTENT AND DENSITY 

HLA-Fort Ord, Site 16/17 

Sample Boring Depth 
No. No. (ft) 

SB-17-11 10.5-11 

SB-17-11 5.5-6 

SB-17-11 23-23.5 

SB-17-07 25-25.5 

SB-17-07 10.5-11 

SB-16-26 17.5-18 

SB-16-26 2.5-4 

5B-17-08 15-15.5 

SB-17-08 30.5-31 

SB-16-24 3.5-4 

SB-16-24 18.5-19 

SB-31-23 3.5-4 

SB-31-31 3.5-4 

DATE SETUP 

4/8/94 

Specimen Data Worksheet 

Project No.: HLA.002 

Tare Wet Soll Dry Soll Tare 
No. +Tare +Tare Weight 

C--8 413.0 391.0 51.9 

X-31 311.4 302.2 51.6 

Z--8 263.4 257.6 55.0 

D-54 249.0 242.0 42.6 

X-2 261.2 250.6 51.2 

DD 822.3 805.9 125.8 

AC--8 843.9 786.5 122.8 

N-16 269.8 253.0 52.9 

PB-10 934.7 867.4 121.9 

Y-48 258.0 238.7 51.0 

PB-3 828.4 805.5 121.8 

Z-3 261.8 250.3 51.0 

J-21 250.9 234.8 51.8 

Height 
(In.) 

6.00 

6.00 

6.00 

6.10 

6.00 

5.70 

6.00 

6.00 

6.00 

5.70 

5.90 

6.00 

6.00 

CHECKED 

er 

l.RN: 4469 

Diameter Wet Soll Date 
nn.) lam) In Oven 

2.400 801.1 

2.400 789.1 

2.400 658.6 

2.400 763.3 

2.400 652.7 

2.400 696.8 

2.400 721.5 

2.400 664.2 

2.400 813.2 

2.400 589.4 

2.400 707.1 

2.400 635.0 

2.400 627.5 

I 

PAGE 

MD 1 



Sample 

No. 

Boring Depth Sample Group Moisture Dry Spedftc Vold Porosity Saturation 

No. (ft.) Description Symbol Content,% Density.pc Gravity Ratio % % 

SB-17-11 10.5-11 

SB-17-11 5.5-6 

SB-17-11 23-23.5 

Dark Brown Silty Sand 

Light Brown Sand 

Light Brown Sand 

SM 

SP 

SP 

6.5 

3.7 

2.9 

105.6 

106.8 

89.9 

SB-17-07 25-25.5 Light Brown Sand SP 3.5 101.8 

SB-17-08 30.5-31 Yellow Brown Silty Sand 

SB-16-24 3.5-4 Dark Brown Silty Sand 

SB-16-24 18.5-19 Yellow Brown Silty Sand 

SM 

SM 

SM 

9.0 

10.3 

3.3 

SB-31-23 3.5-4 Yellow-Brown Silty Sand SM 5.8 

= ---·;::;:;::=::, :::=-; t_:=.;:: \. :·:f ·.-- :.=:t: g:ri:}_;.:i:i:-./:;.:t 
· .. ··.·,·-.,·\?:::_._._ .......... :-:- ·-;:,;,;,·-·,;,,:.,,:·:.❖ :,;,. : .-.•, •'• ·,:.::,::,:,:,:·,,-:.,:::::::::-: 

104.7 2.64 0.574 36.5 

79.0 

97.7 2.65 0.694 41.0 

84.3 

41.5 

12.8 

~ LABORATORY SUMMARY REPORT 
HLA-Fort Ord, Site 16/17 

SOlEA 'IESTING GR.OlJl> 

DRAWN 

REW 

DATE 

4/8/94 

PFIOJECT 

HLA..002 

LRN 

4469 

APPFIOVED PAGE ( 



Sample Boring 

No. No. 

9342B016077F SB-16-16 

9342B016078F SB-16-16 

9342B016079F SB-16-16 

9342B016086F SB-16-18 

~ 
SOLEA TESTING GROUP 

DRAWN 

CLM 

Depth 

(ft.) 

3 

4 

4.5 

2 

,;,; ··. 

DATE 

11/18/93 

Sample 

DescrlpUon 

Brown Silty Sand 

Dark Brown Silty Sand 

PROJECT 

HLA.002 

Group Moisture Dry Organic 

Symbol Content,% Density.pct Content 

7.1 115.2 

SM 

SM 8.7 

LABORATORY SUMMARY REPORT 
HLA-Fort Ord Site 16, #23366.01724 

LRN 

4376 

APPROVED 

,,...-- r: 
!,.,. l 



70 

60 
r"'\." .-',,_ ..... , ' or OH -?§?. 

50 -X 
w 
Cl z 40 -
>- CL or OL 
t-
(.) 30 

t-
(/) 
<C 

/ 
....J 20 
a.. 

MH or OH 
10 ,...! S\IH \., ~ ~ II',.._ ',.\ 

7 \.. 

4 / 

0 
ML or OL 

0 ,o 20 30 40 50 60 70 BO 90 100 

LIQUID LIMIT (%) 

Aafe1"911CC A8TN D-G18 

SYMBOL 
BORING DEPTH 

CLASSIFICATION 
LL PL Pl MOISTURE 

NUMBER (feet> ('II',) ('II',) (,&) CONTENT ('4) 

a SB-16 a.o DARK BROWN SAND W/SILT NP NP NP 

-2 .. (SP-SM) 

A SS-16 17.5 BROWN SAND (SP) NP NP NP 

-24 

V/ S8-16 2.5 LI&HT SFIOWN SILTY SANO NP NP NP 

-26 (SM) 

◊ SS-16 16.!5 LISHT BROWN SAND (SP) NP NP NP 

-26 

+ SB-17 ... !5 LI8HT BROWN SANJ (SP) NP NP NP 

-07 

0 SB-17 20.0 LI&HT BROWN SAND (SP) NP NP NP 

-07 

X SB-17 1!5. !5 BROWN SAND (SP) NP NP NP 

-08 

~ 
Plasticity Chart 

SOL.EA TESTING GROUP 

ORAWN JOB NUMBER DATE i=l!:ViS!:Ll DATE 

2aa&6-4~9 o.c-01-1994 



70 

60 
C..J '' or OH 

..-.. 
"#. 50 -X 
w 
0 z 40 -
>- CL nr ni ._....,_ 

I-
(.) 30 -I-
Cl) 

<t: 

/ 
.....J 20 
a.. 

MH or OH 
10 CL,.. r~~L ~~ 

7 \. 
4 _/ 

O i 
ML c,r OL 

0 10 20 30 40 50 60 70 80 90 100 

LIQUID LIMIT {%) 

Raferancc ABTM ~:1.a 

SYMBOL 
BORING DEPTH 

CLASSIFICATION 
LL PL Pl MOISTURE 

NUMBER (feet) (%) (%) (%) CONTENT(.,) 

EJ SB-17 35.5 BRONN SAND (SP) NP NP NP 
-OB 

A SB-17 1.5 YELLOW BROWN SAND NP NP NP 
-u W/SILT (SW-SM) 

! 
V SB-17 11.5 BROWN SANON/SILT NP NP NP 

-11 (SP-SM) 

◊ SB-17 22.5 LIGHT BROWN SAND (SP) NP NP NP 
-u 

+ SB-3J 3.5 DARK BROWN SILTY SANO NP NP NP 
-23 (SM) 

0 SB-31 3.5 YELLOW-BROWN SILTY NP NP NP 
-31 SANO (SM) 

~ 
Plasticity Chart 

S01.£1, TF.sTING GR.OUP 

DRAWN JOB NUMBER APPROVED DATE DATE 

23366-4469 Ff 04-07-1994 



-----------------------------------------------------------------------------
Particle Size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 
Project Number: HLA.2-4376 

Test Date: 11-16-1993 
Location: SB16-16 @ 4.0 

Total Sample Weight (g): 744.4 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: --- Plasticity Index: 

-----------------------------------------------------------------------------
So.tl Composition ( % ) : 

Gravel : 0.0 

Sand : 84.4 

Fines : 15.6 

Coefficient of Uniformity: 1.08E 1 

Coefficient of Curvature: 2.96E O 

Soil Classification: BROWN SILTY SAND 

Frost Classification: --

Data Entry By: CLM 

Particle Diameter (mm): 

@ 60% Passing : Q.3660 

@ 30% Passing : 0.1915 

@ 10% Passing : 0.0338 

(SM* 

File#: 613 

-.,/ 



' 

-----------------------------------------------------------------------------
Particle Size Analysis 

Sieve Method 

Page 2 

HLA Laboratory Analysis Routines Ver 3.0 

Project: HLA-FORT ORD 

Data Entry By: CLM 

Sieve Sieve 
Name Size (mm) 

-------- ---------
5.000 in 125.000 
3.000 in 75.000 
1.500 in 37.500 
3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0.600 
No. 50 0.300 
No. 100 0.150 
No. 200 0.075 

ID: HLA.2-4376 Test Date: 11-16-1993 

Location: SB16-16@ 4.0 Data File: TEST0613 

Cwn. Weight Percent of Total 
Retained (g) Weight Passing 
------------ ----------------

o.o 100.0 
0.0 100.0 
o.o 100.0 
o.o 100.0 
o.o 100.0 
o.o 100.0 
0.3 100.0 
0.6 99.9 
1.4 99. 8 · 

69.0 90.7 
389.7 47.6 
592.6 20.4 
628.6 15.6 



U.S. Standard Sieve Size (in.) ----1Jo.-i-1 ••--U.S. Standard Sieve Numbers 1r j • Hydrometer 

3 1½ ¾ 3/s 4 8 16 3040 50 100 200 Reference: ASTM O 422 

100 

10 5 1 0.5 0.1 0.05 0.01 0.005 

GRAIN SIZE IN MILLIMETERS 

COBBLES 1

1

1--c_o_A_RS_E___.I_F_1N_'E_--+--co_A_R_s...._EI_M_E_o_1u_M_..__ I_FI_N_E __ 
GRAVEL SAND 

SILT OR CLAY 

Symbol Sample Source 

EI S816-16@ 4.0 FT 

~ 
SOLEA TESTING CROUP 

DRAWN J08NUM8i;R 

HLA.2-4376 

Classification 

BROWN SILTY SANO (SM) 

Particle Size Analysis 

APPROVED 

/~ ,_·~ 
DATE 

11-16-1993 

0.001 



-----------------------------------------------------------------------------
Particle Size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 
Project Number: HLA.2-4376 

Test Date: 11-16-1993 
Location: SB-16-18 @ 5.0 

-----------------------------------------------------------------------------
Total sample Weight (g): 731.3 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: --- Plasticity Index: 

-----------------------------------------------------------------------------
Soil Composition (%) : Particle Diameter (mm): 

Gravel : 0.0 

Sand : 90.6 

Fines : 9.4 

Coefficient of Uniformity: 4.68E o 

Coefficient of curvature: 1.49E o 

@ 60% 

@ 30% 

@ 10% 

Soil Classification: YELLOW-BROWN SAND W/SILT 

Frost Classification: --

Data Entry By: CLM 

Passing : 0.3787 

Passing : 0.2135 

Passing : 0.0809 

(SP-SM*) 

File#: 614 



-----------------------------------------------------------------------------
Particle size Analysis 

sieve Method 

Page 2 

HLA Laboratory Analysis Routines Ver 3.0 

Project: HLA-FORT ORD 

Data Entry By: CLM 

Sieve Sieve 
Name Size (mm) -------- ---------5.000 in l.25.000 

3.000 in 75.000 
l..500 in 37.500 
3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0.600 
No. so 0.300 
No. 100 0.150 
No. 200 0.075 

ID: HLA.2-4376 Test Date: 11-16-1993 

Location: SB-16-18@ 5.0 Data File: TEST0614 

Cwn. Weight Percent of Total 
Retained (g) Weight Passing 
------------ ----------------o.o 100.0 

o.o 100.0 
o.o l.00.0 
o.o 100.0 
o.o 100.0 
o.o 100.0 
0.4 99.9 
0.9 99.9 
2.8 99.6 

71.5 90.2 
404.4 44.7 
623.6 14.7 
662.4 9.4 



U.S. Standard Sieve Size (in.) -----i•-◄--j-,.;-- U.S. Standard Sieve Numbers ... , • Hydrometer 

3 1½ ¾ 3/a 4 8 16 30 40 50 1 00 200 Reference: ASTM O 422 

...... + ....... :. --- ___ , . 

10 5 1 0.5 0.1 0.05 0.01 0.005 

GRAIN SIZE IN MILLIMETERS 

I COARSE I FINE COARS'"1 MEDIUM I FINE I COBBLES ll-----'------+--)q.,___ __ ----1. ___ _ 

GRAVEL SAND I SILT OR CLAY 

Symbol 

B 

DRAWN 

Sample Source 

SB-16-18@ 

C3 
:sot.EA TESTING GROUP 

JOB NUMBER 

HLA.2-4376 

5.0 FT 

Classification 

YELLOW-BROWN SAND W/SILT (SP-SM) 

Particle Size Analysis 

H-16-1993 

0.001 



-----------------------------------------------------------------------------
Particle Size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-16-24 @ 3.0 

Total Sample Weight (g): 410.3 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: 0 

Soil Composition ( %) : 

Gravel : 10.6 

sand : 80.7 

Fines : 8.7 

Coefficient of Uniformity: 4.75E o 

coefficient of Curvature: 1.22E o 

Plasticity Index: 

Particle Diameter 

@ 60% Passing 

@ 30% Passing 

@ 10% Passing 

0 

(mm): 

0.4275 

: 0.2164 

: 0.0900 

Soil Classification: DARK BROWN SAND W/SILT 

Frost Classification: --

(SP-SM*) 

Data Entry By: FF File#: 404 



-----------------------------------------------------------------------------

Project : 

Data Entry 

Sieve 
Name --------

5.000 in 
3.000 in 
1.500 in 
3/4 in 
3/8 in 
No. 4 
No. 8 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

Particle size Analysis 
Sieve Method 

Page 2 

HLA Laboratory Analysis Routines Ver 3.0 

HLA-FORT ORD 16/17 ID : 23366-4469 Test Date : 03-29-1994 

By : FF Location : SB-16-24 @ 3.0 Data File : TEST0404 

Sieve Cum. Weight Percent of Total 
Size (mm) Retained (g) Weight Passing 
--------- ------------ ----------------

125.000 0.0 100.0 
75.000 o.o 100.0 
37.500 o.o 100.0 
19.000 0.0 100.0 

9.500 29.7 92.8 
4.750 43.4 89.4 
2.360 58.1 85.8 
2.000 60.7 85.2 
1.1.80 69.1 83.2 
0.600 104.0 74.7 
0.300 226.9 44.7 
0.150 354.9 13.5 
0.075 374.4 8.7 



U.S. Standard Sieve Size (in.) _......,.,o,,j,◄O(t---U.S. Standard Sieve Numbers * I"' Hydrometer 

3 1½ ¾ 3/a 4 8 16 3040 50 100 200 Reference: ASTM O 422 

100 

l. 

0 
100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 

GRAIN SIZE IN MILLIMETERS 

co COARSE I FINE COARSE] MEDIUM I FINE 
BBLES SILT OR CLAY 

Symbo! 

• 

DRAWN 

GRAVEL 

Sample Source 

SB-!6-24 D S.O FT 

Gv 
SOI.EA TESTING GROUP 

JOB NUMBER 

2'936F-4469 

SAND 

Classification 

DARK BROWN SAND W/SILT (SP-SM) 

Particle Size Analysis 

APPROVED 

~.,;. 
DATE 

03-29--:1994 
REVISED 

0.001 

Pl.ATE 

DATE 



Particle Size Analysis 
sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-16-24 @ 17.5 

Total Sample Weight (g): 428.2 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

-----------------------------------------------------------------------------
PI Results (used in determining fines classification) 

Liquid Limit: 0 

soil Composition (%) : 

Gravel : 0.0 

Sand : 98.3 

Fines : 1.7 

Coefficient of Uniformity: 2.06E o 

Coefficient of Curvature: 8.47E-1 

Soil Classification: BROWN SAND 

Frost Classification: --

Data Entry By: FF 

Plasticity Index: 

Particle Diameter 

@ 60% Passing 

@ 30% Passing 

@ 10% Passing 

(SP 

0 

(nun) : 

: 0.3290 

0.2108 

0.1594 

) 

File#: 405 



Particle size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 2 

Project: HLA-FORT ORD 16/17 ID 23366-4469 Test Date: 03-29-1994 

Data File: TEST0405 Data Entry By : FF 

Sieve Sieve 
Name Size (mm) 

-------- ---------
5.000 in 125.000 
3.000 in 75.000 
1.500 in 37.500 
3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0.600 
No. 50 0.300 
No. 100 0.150 
No. 200 0.075 

Location : SB-16-24 

Cum. Weight 
Retained (g) 

------------
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
a.a 
1.0 

39.0 
191. 6 
404.1 
421.1 

@ 17.5 

Percent of Total 
Weight Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.8 
90.9 
55.3 
5.6 
1.7 



U.S. Standard Sieve Size (in.) ----il:....i,◄iEf---U.S. Standard Sieve Numbers ~I• Hydrometer 

3 1½ ¾ 3/a 4 8 16 3040 50 100 200 Reference. ASTM D 422 

100 

u::: "-::: _· 
I- :/ ~:;: 
z 40 -+---,---,---------=------1 .... 1_,_. _______________ ~---------------------1 
w 
0 
a: 
w 
a.. 

. . 
---~0 =-·---~-~- .. _~•-·~-:~•->~--: 

10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 
GRAIN SIZE IN MILLIMETERS 

co COARSE I FINE COARSEj MEDIUM I FINE 
BBLES SILT OR CLAY 

Symbol 

• 

DRAWN 

GRAVEL 

Sample Source 

SB-16-24 0 17.5 FT 

~ 
SOI.EA TESflNG GROUP 

J06NUMSER 

23366-4469 

SAND 

Classification 

BRONN SAND (SP) 

Particle Size Analysis 

APPROVED 

FF 
DATE 

03-29-1994 
REVISED 

PLATE 



-----------------------------------------------------------------------------
Particle Size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-16-26 @ 2.5 

Total Sample Weight (g): 382.3 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: 

soil Composition{%): 

Gravel: 0.6 

Sand : 82.3 

Fines : 17.1 

0 

coefficient of Uniformity: 9.97E o 

coefficient of Curvature: 2.73E o 

Plasticity Index: 0 

Particle Diameter (mm): 

@ 60% Passing: 0.3317 

@ 30% Passing: 0.1735 

@ 10% Passing: 0.0333 

Soil Classification: MED. BROWN SILTY SAND 

Frost Classification: --

(SM* ) 

Data Entry By: FF File#: 400 



Project : 

Data Entry 

Sieve 
Name 

--------~ 
5.000 in 
3.000 in 
1.500 in 
3/4 in 
3/8 in 
No. 4 
No. 8 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

Particle Size Analysis 
Sieve Method 

Page 2 

HLA Laboratory Analysis Routines Ver 3.0 

HLA-FORT ORD 16/17 ID : 23366-4469 

By : FF Location : SB-16-26 @ 2.5 

Sieve Cum. Weight 
size (mm) Retained (g) 
--------- ------------

125.000 0.0 
75.000 0.0 
37.500 0.0 
19.000 0.0 

9.500 1.2 
4.750 2.3 
2.360 8.4 
2.000 10.1 
1.180 19.0 
0.600 59.3 
0.300 168.8 
0.150 293.9 
0.075 317.0 

Test Date: 03-29-1994 

Data File: TEST0400 

Percent of Total 
Weight Passing 

100.0 
100.0 
100.0 
100.0 

99.7 
99.4 
97.8 
97.4 
95.0 
84.5 
55.8 
23.1 
17.1 



U.S. Standard Sieve Size (in.) --• ... 1◄•1---U.S. Standard Sieve Numbers ., , ,. Hydrometer 

3 1½ ¾ 3/s 4 8 16 30 40 50 100 200 Reference: ASTM D 422 
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I :; ,. : 
; 

:';, 
i l I 

50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 
GRAIN SIZE IN MILLIMETERS 

FINE coARsE l FINE lcoARSE! MEDIUM I 
COBBLES 1----G-R_A .... VE-L--+I--.__ __ SA_N_D......__ ___ --1 SILT OR CLAY 

Symbol Sample Source Classification 

• SB-16-26 0 2.5 FT MED. BROWN SIL TY SANO (SM) 

~ 
Particle Size Analysis 

sol.EA TESTING GROUP 

DRAWN JOB NUMBER APPROVED DATE REVISED DATE 

23366-4469 FP- 03-29-1994 



Particle size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-16-26 @ 16.5 

Total Sample Weight (g): 415.0 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: 0 

Soil Composition (%) : 

Gravel : 0.0 

Sand : 97.0 

Fines : 3.0 

Coefficient of Uniformity: 2.27E o 

Coefficient of curvature: 9.63E-1 

Soil Classification: LIGHT BROWN SAND 

Frost Classification: --

Data Entry By: FF 

Plasticity Index: 

Particle Diameter 

@ 60% Passing 

@ 30% Passing 

@ 10% Passing 

(SP* 

0 

(mm): 

: 0.3782 

0.2463 

0.1667 

) 

File#: 399 



Particle size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 2 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 03-29-1994 

Data File: TEST0399 Data Entry By : FF 

Sieve Sieve 
Name Size (mm) 

-------- ---------
5.000 in 125.000 
3.000 in 75.000 
1.500 in 37.500 
3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0.600 
No. 50 0.300 
No. 100 0.150 
No. 200 0.075 

Location, : SB-16-26 

cum. Weight 
Retained (g) 
------------

o.o 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
o.o 
1.3 

248.6 
395.9 
402.6 

@ 16.5 

Percent of Total 
Weight Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.7 
40.1 
4.6 
3.0 



U.S. Standard Sieve Size (in.) __ .,"1-, ... oer--U.S. Standard Sieve Numbers ., , .. Hydrometer 

3 1½ ¾ 3/a 4 8 16 30 40 50 100 200 Reference. ASTM D 422 
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z 

1 0.5 0.1 0.05 0.01 0.005 0.001 
GRAIN SIZE IN MILLIMETERS 

COARSE I FINE !COARSE! MEDIUM FINE I 
COBBLES 1---G-R ..... AV._E_L __ ,._I_.....__ __ S_A_N ..... D----------11 SILT OR CLAY 

Symbol Sample Source Classification 

• SB-16-26 ■ 16.5 FT LI6HT BROWN SAND (SP) 

~ 
Particle Size Analysis 

SOI.EA TESTING GROUP 

DRAWN JOB NUMBER APPROVED DATE "lEVISED DATE 

23366-44169 Fr 03-29-1994 



Particle size Analysis 
sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-17-07 @ 4.5 

Total Sample Weight (g): 437.0 

Percent Passing No. 10 Sieve: 0.0 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: 0 

Soil composition ( %) : 

Gravel : 0.0 

Sand . 98.4 . 
Fines . 1.6 . 

Coefficient of Uniformity: 2.35E o 

Coefficient of curvature: 8.76E-1 

Soil Classification: LIGHT BROWN SAND 

Frost Classification: --

Data Entry By: FF 

Plasticity Index: 

Particle Diameter 

@ 60% Passing 

@ 30% Passing 

@ 10% Passing 

(SP* 

0 

(mm): 

: 0.3860 

: 0.2355 

: 0.1640 

) 

File#: 398 



Particle Size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 2 

Project : HLA-FORT ORD 16/17 ID 23366-4469 Test Date : 03-29-1994 

Data Entry By : FF Location : SB-17-07 @ 4.5 Data File : TEST0398 

Sieve Sieve Cum. Weight Percent of Total 
Name Size (mm) Retained (g) Weight Passing 

-------- --------- ------------ ----------------
5.000 in 125.000 a.a 100.0 
3.000 in 75.000 a.a 100.0 
1.500 in 37.500 o.o 100.0 
3/4 in 19.000 a.a 100.0 
3/8 in 9.500 0.0 100.0 
No. 4 4.750 0.0 100.0 
No. 8 2.360 0.0 100.0 
No. 10 2.000 a.a 100.0 
No. 16 1.180 0.4 99.9 
No. 30 0.600 47.6 89.1 
No. 50 0.300 247.5 43.4 
No. 100 0.150 414.8 5.1 
No. 200 0.075 430.0 1. 6 



LJ_S_ Standard Sieve Size (in_) --.,-◄j◄ort---U.S. Standard Sieve Numbers ., j• Hydrometer 

3 1½ ¾ 3/s 4 8 16 30 40 50 100 200 Reference: ASTM O 422 

100 
' <- ; 

,, •.. ,. • , '•••' ~< • T ~-•~•• • 

: : . 

ao-------------'-----......;_-----------1-.........;....-_;__ _________ _ 

; ~ ; 

! ii:. ; 
10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 

FINE COBBLES : COARSE I FINE 
GRAVEL 

COARSE! MEDIUM I 
SAND 

SILT OR CLAY 

Symbol Sample Source Classification 

• SB-17-07 0 4 .. 5 FT LISHT SAOWN SAND (SP) 

~ 
Particle Size Analysis 

SOI.EA TESTING GROUP 

DRAWN JOB NUMBER APPROVED DATE REVISED 

23366-4469 Fr 03-29-1994 

PLATE 

DATE 



Particle size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-17-07 @ 20.0 

Total Sample Weight (g): 419.9 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: 0 Plasticity Index: 0 

Soil Composition(%): Particle Diameter (mm): 

Gravel : 

Sand 

Fines 

: 

. . 

0.0 

98.3 

1.7 

Coefficient of Uniformity: 3.12E o 

Coefficient of Curvature: 1.lOE o 

Soil Classification: LIGHT BROWN SAND 

Frost Classification: --

Data Entry By: FF 

@ 60% Passing: o.5537 

@ 30% Passing 

@ 10% Passing 

(SP* ) 

0.3282 

0.1776 

File#: 397 



Particle Size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 2 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 03-29-1994 

Data File: TEST0397 Data Entry By : FF 

Sieve Sieve 
Name Size (mm) 

-------- ---------
5.000 in 125.000 
3.000 in 75.000 
1.500 in 37.500 
3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0.600 
No. 50 0.300 
No. 100 0.150 
No. 200 0.075 

Location : SB-17-07 

cum. Weight 
Retained (g) 
------------

0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
2.8 

148.6 
315.6 
398.0 
412.9 

@ 20.0 

Percent of Total 
Weight Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.3 
64.6 
24.8 
5.2 
1.7 



U.S. Standard Sieve Size (in.) ----1 •--U.S. Standard Sieve Numbers .. , ,. Hydrometer 

3 1½ ¾ 3/a 4 8 16 3040 50 100 200 Reference: ASTM D <:22 

100 ,7(::, . 
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10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 
GRAIN SIZE IN MILLIMETERS 

co COARSE I FINE COARSEj MEDIUM I FINE 
BBLES 

GRAVEL SAND 
SILT OR CLAY 

Symbol Sample Source Classification 

• SS-17-07 D 20.0 FT LIGHT BROWN SANO (SP) 

~ 
Particle Size Analysis 

SOL.EA -rESTING GROUP 

DRAWN JOB NUMBER APPROVED DATE clATi: 

?ffilfi§-4469 FF 03-29=1994 



Particle Size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORO 16/17 
Project Nwnber: 23366-4469 

Test Date: 03-29-1994 
Location: SB-17-08 @ 15.5 

Total Sample Weight (g): 456.8 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

-----------------------------------------------------------------------------
PI Results (used in determining fines classification) 

Liquid Limit: 0 Plasticity Index: 0 

-----------------------------------------------------------------------------
Soil Composition(%): 

Gravel: o.o 

Sand : 95.4 

Fines : 4.6 

Coefficient of Uniformity: 2.S0E o 

Coefficient of Curvature: 8.75E-1 

Soil Classification: BROWN SAND 

Frost Classification: --

Data Entry By: FF 

Particle Diameter (mm): 

@ 60% Passing: 0.3750 

@ 30% Passing: 0.2218 

@ 10% Passing: 0.1499 

(SP ) 

File#: 401 



-----------------------------------------------------------------------------
Particle size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 2 

Project: HLA-FORT ORD 16/17 ID 23366-4469 Test Date: 03-29-1994 

Data File: TEST0401 Data Entry By : FF 

Sieve Sieve 
Name Size (mm) 

-------- ---------
5.000 in 125.000 
3.000 in 75.000 
1.500 in 37.500 

3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0.600 
No. 50 0.300 
No. 100 0.150 
No. 200 0.075 

Location : SB-17-08 

Cum. Weight 
Retained (g) 
------------

o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.6 
0.7 
1. 3 

42.5 
249.3 
411.1 
435.9 

@ 15.5 

Percent of Total 
Weight Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.9 
99.8 
99.7 
90.7 
45.4 
10.0 
4.6 



U.S. Standard Sieve Size (in.) ---.""il""'"'1t--- U.S. Standard Sieve Numbers ., , ,. Hydrometer 

3 11/2 ¾ 31s 4 8 16 30 40 50 100 200 Reference. ASTM D 422 
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:t <: 
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10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 
GRAIN SIZE IN MILLIMETERS 

FINE 

COBBLES I GRAVEL 
I COARSE I FINE COARSEj MEDIUM 

SAND SILT OR CLAY 

Symbol Sample Source Classification 

• SB-17-08 D 15.5 FT BROMN SAND (SP) 

~ 
Particle Size Analysis 

SOUcA TESTING GROUP 

DRAWN JOB NUMBER APPROVED DATE REVIS':;0 DATE 

23366-4469 eF J , 03-29-1994 



--------~--------------------------------------~-----------------------------
Particle Size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-17-08 @ 35.5 

Total Sample Weight (g): 449.2 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: 0 

Soil Composition (%) : 

Gravel : o.o 

Sand : 99.4 

Fines . 0.6 . 

Coefficient of Uniformity: 2.49E o 

Coefficient of Curvature: l.13E o 

Soil Classification: BROWN SAND 

Frost Classification: --

Data Entry By: FF 

Plasticity Index: 

Particle Diameter 

@ 60% Passing 

@ 30% Passing 

@ 10% Passing 

(SP 

0 

(mm): 

: 0.4706 

: 0.3163 

: 0.1888 

) 

File#: 406 



Particle Size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 2 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 03-29-1994 

Data File: TEST0406 Data Entry By . FF . 

Sieve Sieve 
Name Size (mm) 

-------- ---------
5.000 in 125.000 
3.000 in 75.000 
1.500 in 37.500 
3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0.600 
No. 50 0.300 
N·o. 100 0.150 
No. 200 0.075 

Location : SB-17-08 

Cum. Weight 
Retained (g) 
------------

0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.3 

97.3 
332.4 
440.0 
446.3 

@ 35.5 

Percent of Total 
Weight Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.9 
78.3 
26.0 
2.0 
0.6 



U.S. Standard Sieve Size (in.) .. , ... U.S. Standard Sieve Numbers Jr I 4 Hydrometer 

3 1½ ¾ 3/a 4 8 1 6 30 40 50 1 00 200 Reference: ASTM O 422 
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~ 60 ____ ....;__.;....._-"---l---------1------'--!---------..------+--......------

>
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ffi 50-----~-1---------1-----+-----+------+--------,----
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"" m •a•"'•~•---~~ ,., •,..,.,.,.,. :~ m-

):' :v 

0 
100 50 10 

COBBLES : COARSE I FINE 
GRAVEL 

---~ - . .:.., .. 

--5 1 0.5 0.1 0.05 
GRAIN SIZE IN MILLIMETERS 

ICOARSEj MEDIUM I 
I SAND 

FINE 

0.01 0.005 

SILT OR CLAY 

Symbol Sample Source Classification 

• 

DRAWN 

98-17-08 a 35.5 FT 

~ 
SOI.EA TE'STING GROUP 

JOB NUMBER 

23366-4469 

BROWN SAND (SP) 

Particle Size Ana:ysis 

APPROVED DATE REVISED 

pp 
fl 03-29-1994 

0.001 

OATE 



-------~-----------~---------------------------------------------------------
Particle Size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-17-11 @ 1.5 

-----------------------------------------------------------------------------
Total Sample Weight (g): 438.7 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

-----------------------------------------------------------------------------
PI Results (used in determining fines classification) 

Liquid Limit: 0 

Soil composition (%) : 

Gravel : 1.1 

Sand : 87.5 

Fines : 11.4 

Coefficient of Uniformity: 6.82E o 

Coefficient of curvature: 1.87E o 

Plasticity Index: 

Particle Diameter 

@ 60% Passing 

@ 30% Passing 

@ 10% Passing 

0 

(mm): 

. 0.4102 . 
: 0.2147 

: 0.0601 

Soil Classification: YELLOW BROWN SAND W/SILT 

Frost Classification: --

(SW-SM*) 

Data Entry By: FF File#: 395 



Project : 

Data Entry 

Sieve 
Name 

--------
5.000 in 
3.000 in 
1.500 in 

3/4 in 
3/8 in 
No. 4 
No. 8 
No. 10 
No. 16 
No. 30 
No. 50 
·No. 100 
No. 200 

Particle Size Analysis 
Sieve Method 

Page 2 

HLA Laboratory Analysis Routines Ver 3.0 

HLA-FORT ORD 16/17 ID : 23366-4469 Test Date : 03-29-1994 

By . FF Location : SB-17-11 @ 1.5 Data File : TEST0395 . 

sieve Cum. Weight Percent of Total 
size (nun) Retained (g) Weight Passing 
--------- ------------ ----------------125.000 o.o 100.0 

75.000 0.0 100.0 
37.500 o.o 100.0 
19.000 0.0 100.0 

9.500 5.0 98.9 
4.750 5.0 98.9 
2.360 5.8 98.7 
2.000 6.0 98.6 
1.180 7.5 98.3 
0.600 86.3 80.3 
0.300 248.8 43.3 
0.150 369.5 15.8 
0.075 388.7 11.4 
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10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 
GRAIN SIZE IN MILLIMETERS 

FINE I 

COBBLES I GRAVEL 
I COARSE I FINE COARSE! MEDIUM I 

SAND 
SILT OR.CLAY 

Symbol 

• 

DRAWN 

Sample Source 

SB-17-11 ■ 

~ 
sot.EA TESTING GROUP 

JOSNUMSER 

23366-4469 

1.5 FT 

Classification 

YELLOW BROWN SAND W/SILT (SW-SM) 

_ Particle Size Analysis 

APPROVED DATE REVISED OAT!'. 

03-29-1994 



-----------------------------------------------------------------------------
Particle Size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-17-11 @ 11.5 

Total sample Weight (g): 369.4 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: 

soil Composition (%): 

Gravel: 0.5 

sand 

Fines 

: 89.9 

9.6 

0 

Coefficient of Uniformity: 4.48E o 

coefficient of Curvature: l.43E o 

Plasticity Index: o 

Particle Diameter (mm): 

@ 60% Passing: 0.3591 

@ 30% Passing: 0.2031 

@ 10% Passing: 0.0802 

Soil Classification: BROWN SAND W/SILT 

Frost Classification: F2** 

(SP-SM) 

Data Entry By: FF File#: 394 



Particle Size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 2 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 03-29-1994 

Data File: TEST0394 Data Entry By . FF . 

Sieve Sieve 
Name size (mm) 

-------- ---------
5.000 in 125.000 
3.000 in 75.000 
1.500 in 37.500 
3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0 .. 600 
No. 50 0.300 
No. 100 0 .. 150 
No. 200 0.075 

Location . SB-17-11 . 

Cum. Weight 
Retained (g) 
------------

o.o 
o.o 
o.o 
o.o 
o.o 
1.8 
5.1 
5.9 
9.0 

50.0 
182.0 
318.0 
334.0 

@ 11.5 

Percent of Total 
Weight Passing 

100.0 
100.0 
100.0 
100.0 
100.0 

99.5 
98.6 
98.4 
97.6 
86.5 
50.7 
13.9 

9.6 



U.S. Standard Sieve Size (in.) • I,.. 
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10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 
GRAIN SIZE IN MILLIMETERS 

co COARSE I FINE COARSE! MEDIUM I FINE 
BBLES 

GRAVEL SAND 
SILT OR CLAY 

Symbol Sample Source Classification 

• SB-17-U. ■ 11.5 FT BRONN SAND W/SILT (SP-SM) 

Gv Particle Size Analysis PLATE 

SOLEA TESTING GROUP 

DRAWN JOB NUMBER APP?O'✓ED OAT~ i=IEVISED DATE 

23366-4469 FF OS-29-i994 



Particle Size Analysis 
Sieve Method 

HLA Laboratory Analysis Routines Ver 3.0 

Page 1 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 03-29-1994 
Location: SB-17-11 @ 22.5 

Total Sample Weight (g): 396.3 

Percent Passing No. 10 Sieve: o.o 

Representative Sample Weight (g): 

PI Results (used in determining fines classification) 

Liquid Limit: 

Soil Composition(%): 

Gravel : o.o 

Sand : 98.7 

Fines : 1.3 

0 

Coefficient of Uniformity: 2.38E O 

Coefficient of Curvature: 9.00E-1 

Soil Classification: LIGHT BROWN SAND 

Frost Classification: --

Data Entry By: FF 

Plasticity Index: 0 

Particle Diameter (mm): 

@ 60% Passing: 0.4013 

@ 30% Passing: 0.2465 

@ 10% Passing: 0.1684 

(SP* ) 

File#: 396 



-----------------------------------------------------------------------------
Particle Size Analysis 

Sieve Method 
HLA Laboratory Analysis Routines Ver 3.0 

Page 2 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 03-29-1994 

Data File: TEST0396 Data Entry By : FF 

Sieve Sieve 
Name Size (mm) 

-------- ---------
5.000 in 125.000 
3.000 in 75.000 
1.500 in 37.500 

3/4 in 19.000 
3/8 in 9.500 
No. 4 4.750 
No. 8 2.360 
No. 10 2.000 
No. 16 1.180 
No. 30 0.600 
No. 50 0.300 
No. 100 0.150 
No. 200 0.075 

Location : SB-17-11 

Cum. Weight 
Retained (g) 
------------o.o 

0.0 
o.o 
a.a 
a.a 
0.0 
0.0 
0.0 
0.8 

50.5 
236.6 
380.7 
391. 0 

@ 22.5 

Percent of Total 
Weight Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.8 
87.3 
40.3 

3.9 
1.3 
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10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 
GRAIN SIZE IN MILLIMETERS 

FINE COARSE I FINE ICOARSEj MEDIUM I 
COBBLES 1----G-R_A,_VE_L __ -+I--..._ __ SA_N_D_,__ ___ ----1 SILT OR CLAY 

Symbol 

• 

DRAWN 

Sample Source 

SB-17-11 0 22.5 FT 

~ 
SOLE.\ nrsnNG GROUP 

JOSNUMSER 

23366-4469 

Classification 

LI6HT BRONN SAND (SP) 

Particle Size Analysis 

APPROVED DATE REVISED DATE 

FF 03-29-1994 



Organic Loss on Ignition Test 

Project: HIA Fort Ord Site 16/17 ID: 23366-4469 Test Date: 4/8/94 

Boring Depth Organic Matter (%) 
Desc. (ft) 

17-11 10.5 7.1 
17-11 5.5 0.6 
17-11 23.0 2.8 
17-07 25.0 05 
17-07 10.5 6~ 
16-26 17.5 0.4 
16-26 2.5 93 
17-08 15.0 1.6 
17-08 30.5 0.9 
16-24 3.5 2.5 
16-24 18.5 0.5 
31-23 3.5 2.4' 
31-31 3.5 42 



LABORATORY COMPACTION TEST 

BULK NO.: C-940 LRN: 4469 By: FF Page No. 1 

JOB NAME: HLA- Fort Ord Site 16/17 JOB NO.: 23366-01724 

SAMPLE ID: SB-16-22 

SOIL CLASSIFICATION: Light Brown Sandy Silt (ML) 

NOTES: 

MAXIMUM DRY DENSITY: 12s.o pcf OPTIMUM MOISTURE CONTENT: 10.0% 

ASTM: 1557-91 SAMPLE Retained Sample 

Method: A SPLIT Weight % Individual % Cumulative Weight 

Preparation: Wet · + 3/4" Sieve 

Rammer: Mechanical + 3/8" Sieve 0.2 0.4% 0.4% 8.8 

Other: + #4 Sieve 1.2 2.1% 2.5% 52.6 

Non-ASTM: -#4Sieve 55.6 97.5% 100.0% 2438.6 

Soecific Gravity: TOTAL: 57.0 100.0% •rn
1·::'1I:::j::::::i:,I•tit:::::1J 2500.0 

Classification from Sieve Data: Sand or finer 

MOISTURE/DENSITY DATA 

1 2 3 4 5 6 

RELATIVE MOISTURE, % N 3% 6% 9% 

MOLD & WET SOIL, gm. 6130.0 6251.0 6370.0 6317.0 

MOLD,am. 4295.0 4295.0 4295.0 4:295.0 

WET SOIL, gm. 1835.0 1956.0 2075.0 2022.0 

FACTOR 4" / 6" Dia. .06614 / .0294 .06614 / .0294 .06614 / .0294 .06614 / .0294 

W'cr DENSITY, pct 121.4 129.4 137.2 133.7 

PAN NO. SP-1 SP-7A SP-7 SP-4 

PAN & WET SOIL, gm. 1427.1 1481.8 1385.1 1467.0 

PAN & DRY SOIL, gm. 1390.2 1412.2 1294.0 1343.3 

MOISTURE LOSS, gm. 36.9 69.6 91.1 123.7 

PAN TARE, gm. 353.9 353.4 354.1 352.0 

DRY SOIL, gm. 1036.3 1058.8 939.9 991.3 

MOISTURE CONTENT, % 3.6 6.6 9.7 12.5 

DRY DENSITY, pct 117.2 121.4 125.1 118.9 
1.1'-1'100e 

CM No: 0178 Checked by: - -rr 
' 

compactn.xls (C) rev. 5/3/93 



-- ......... 

150 

145 

140 

! \ . \ 
\ 
I 

\ 
\ 
\ 

135 
I 
\: -----------~-·--------, \l<r Zl;FIO AIR VO!O$ 

130 

125 

~ 120 • 
en z c-w () 115 o.S 

ei 

Ee 110 C 

105 

100 

95 

90 

85 

80 

\ (ia - .l.?0 
:\ 
: \ 

\ 
\ 
\ 
\ 
I 

• \ . \ ' \ \ 
\ 

0 5 10 15 20 25 30 35 

MOISTURE CONTENT 
(% of Dry Wt.) 

SAMPLE ID: SB-16-22 
SOIL CLASSIFICATION: Light Brown Sandy Silt (ML) 

1 2 3 

MOISTURE CONTENT, % 3.6% 6.6% 9.7% 
DRY DENSITY, pcf 117.2 121.4 125.1 

ASTM Method: I Procedure: Preparation: Rammer: Passing 3/4" 

1557-91 A Wet Mechanical 100.0% 

NOTES: 

l.F,-F100r 

1: 
0, 
·.; 
~ 
> 

..0 
0, 
~ 

·;;; ., 
o;i 

a.. 
;,/2. 
0 

MAXIMUM DRY DENSITY: 

125.0 pcf 

OPTIMUM MOISTURE CONTENT: 

10.0 % 

100 -II ~.,) 
I I I 

90 
I I I I 

80 I I I I 
II II 
I I I I 

70 
I I I 

60 
I I I 

50 
I I I 

1, 

I I I 

40 
I I I 

I I I 

30 Ii 1, 
I I I 
I I I 

20 
I I I 

10 I I I 
I I I 
I I I 

0 

100 10 
Grain Sii?e (mm) 

SIEVE DATA 

+3/4" +19 mm 
+3/8" +9.5 mm 0.4 % 
+#4 +4.75 mm 2.1 % 
-#4 -4.75 mm 97.5 % 

4 5 6 

12.5% I 
118.9 I 

Specific Gravity Other: 

~ 
LABORATORY COMPACTION TEST REPORT 

HLA- Fort Ord Site 16/17 
SOIEA TESTING GROUP 

DRAWN 

FF 
DATE 

4/1/94 

PROJECT 

23366-01724 

LRN 

4469 

APPROVED PAGE 



LABORATORY COMPACTION TEST 

BULK NO.: C-941 LRN: 4469 By: FF Page No. 2 

JOB NAME: HLA-Fort Ord site 16/17 JOB NO.: 23366-01724 

SAMPLE ID: SB-16-24 

SOIL CLASSIFICATION: Dark Brown Sandy Silt (ML) 

NOTES: 

MAXIMUM DRY DENSITY: 116.0 pcf OPTIMUM MOISTURE CONTENT: 14.0% 

ASTM: 1557-91 SAMPLE Retained Sample 

Method: A SPLIT Weight % Individual % Cumulative Weight 

Preparation: Wet + 3/4" Sieve 

Rammer: Mechanical + 3/8" Sieve 1.1 2.5% 2.5% 62.1 

Other: + #4 Sieve 2.8 6.3% 8.8% 158.0 

Non-ASTM: -#4Sieve 40.4 91.2% 100.0% 2279.9 

Soecific Gravitv: TOTAL: 44.3 100.0% - 2500.0 

Classification from Sieve Data: Sand or finer 

MOISTURE/DENSITY DATA 

1 2 3 4 5 6 

RELATIVE MOISTURE, % N 3% 6% 9% 

MOLD & WET SOIL, gm. 6204.0 6263.0 6275.0 6214.0 

MOLD, gm. 4295.0 4295.0 4295.0 4295.0 

WET SOIL am. 1909.0 1968.0 1980.0 1919.0 

FACTOR 4" / 6" Dia. .06614 / .0294 .06614 / .0294 .06614 / .0294 .06614 / .0294 

WET DENSITY, pcf 126.3 130.2 131.0 126.9 

PAN NO. SP-7 SP-4 SP-5 SP-7A 

PAN & WET SOIL, gm. 1396.0 1559.5 1401.0 1463.4 

PAN & DRY SOIL, gm. 1301.0 1421.0 1254.6 1283.7 

MOISTURE LOSS, gm. 95.0 138.5 146.4 179.7 

PAN TARE, gm. 354.1 352.0 354.4 353.4 

DRY SOIL, gm. 946.9 1069.0 900.2 930.3 

MOISTURE CONTENT, % 10.0 13.0 16.3 19.3 

DRY DENSITY, pcf 114.7 115.2 112.6 106.4 
l.l'-F100c, 

CM No: 0177 Checked by: ff 

compactn.xls (C) rev. 5/3/93 
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0 5 10 15 20 25 30 35 
MOISTURE CONTENT 

(% of Dry Wt.) 

SAMPLE ID: SB-16-24 
SOIL CLASSIFICATION: Dark Brown Sandy Silt (ML) 

1 2 3 

MOISTURE CONTENT, % 10.0% 13.0% 16.3% 
DRY DENSITY, pcf 114.7 115.2 112.6 
ASTM Method: I Procedure: Preparation: Rammer: Passing 314w 

1557-91 A Wet Mechanical 100.0% 

NOTES: 

U'-FtOOr 

.!: 
OI -~ 
:: 
::,.. 
.Q 

OI 
,:: 
·;;; ., 
0:, 
a.. 
"#-

MAXIMUM DRY DENSITY: 

116.0 pct 

OPTIMUM MOISTURE CONTENT: 

14.0 % 

100 

90 

-
i - ~"" """"~ I 

I I I I 

80 I I I I 

i fl l I I 
70 

I 1 l I 

60 
I I I I 

I I I I 

50 I Ir I 

I I I I 

40 
I I I I 

I I I I 

30 :, ,, 
l I I I 
I 

20 
I I I 

I I I I 
10 I I I I 

I I I I 
I I I I 

0 
100 10 

Grain Size (mm) 

SIEVE DATA 

+3/4" +19 mm 
+3/8" +9.5 mm 2.5 % 
+#4 +4.75 mm 6.3 % 
-#4 -4.75 mm 91.2 % 

4 5 6 

19.3% I 
106.4 I 

Specific Gravity Other: 

(§) LABORATORY COMPACTION TEST REPORT 

HLA-Fort Ord site 16/17 
SOIEA TESTING GROUP 

DRAWN 

FF 

DATE 
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PROJECT 

23366-01724 

LRN 

4469 
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LABORATORY COMPACTION TEST 

BULK NO.: C-942 LRN: 4469 By: FF Page No. 3 

JOB NAME: HLA- Fort Ord JOB NO.: 23366-01724 

SAMPLE ID: SB-16-26 

SOIL CLASSIFICATION: Dark Brown Sandy Silt (ML) 

NOTES: 

MAXIMUM DRY DENSITY: 117.0 pcf OPTIMUM MOISTURE CONTENT: 11.0 % 

ASTM: 1557-91 SAMPLE Retained Sample 

Method: A SPLIT Weight % Individual % Cumulative Weiaht 

Preparation: Wet + 3/4" Sieve 

Rammer: Mechanical + 3/8" Sieve 0.1 0.2% 0.2% 5.9 

Other: + #4Sieve 0.2 0.5% 0.7% 11.8 

Non-ASTM: -#4 Sieve 42.2 99.3% 100.0% 2482.4 

Soecific Gravitv: TOTAL: 42.5 100.0% . i!'::!Il''"'ti'J!•i :'i'i'i!f '!If I 2500.0 

Classification from Sieve Data: Sand or finer 

MOISTURE/DENSITY DATA 

1 2 3 4 5 6 

RELATIVE MOISTURE, % N 3% 6% 9% 

MOLD & WET SOIL, gm. 6160.0 6256.0 6273.0 6181.0 

MOLD, om. 4295.0 4295.0 4295.0 4295.0 

WET SOIL, gm. 1865.0 1961.0 1978.0 1886.0 

FACTOR 4" / 6" Dia. .06614 / .0294 .06614 / .0294 .06614 / .0294 .06614 / .0294 

WET DENSITY, pcf 123.4 129.7 130.8 124.7 

PAN NO. SP-5 SP-4 SP-7 SP-8 

PAN & WET SOIL, gm. 1398.3 1442.3 1390.5 1416.0 

PAN & DRY SOIL, gm. 1321.5 1334.9 1261.6 1260.3 

MOISTURE LOSS, gm. 76.8 107.4 128.9 155.7 

PAN TARE, om. 354.4 352.0 354.1 355.6 

DRY SOIL, am. 967.1 982.9 907.5 904.7 

MOISTURE CONTENT, % 7.9 10.9 14.2 17.2 

DRY DENSITY, pcf 114.3 116.9 114.6 106.4 
ll'-1'100< 

CM No: 0178 Checked by: PF > 

compactn.xls (C) rev. 5/3/93 
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0 5 10 15 20 25 30 35 
MOISTURE CONTENT 

(% of Dry Wt.) 

SAMPLE ID: SB-16-26 
SOIL CLASSIFICATION: Dark Brown Sandy Silt (ML) 

1 2 3 

MOISTURE CONTENT, % 7.9% 10.9% 14.2% 
DRY DENSITY, pcf 114.3 116.9 114.6 

ASTM Method: I Procedure: Preparation: Rammer: Passing 314ft 

1557-91 A Wet Mechanical 100.0% 

NOTES: 

U:-~100r 

.E 
0, 

"ii 
~ 
> 

-"-
0, 
,:; 

·;;; 

"' ., 
c.. 
~ 0 

MAXIMUM DRY DENSITY: 

117.0 pct 

OPTIMUM MOISTURE CONTENT: 

11.0 % 

100 -
I 'i I I I 

90 
I I I I 

80 I I I I 
I II 11 I I 

70 
I I I 

60 

50 

I I I 

l 
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I 
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I I I 

40 
I I I 

I I I 
30 I II 11 

I I I 

20 
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10 
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I I I 
I I I 

0 
100 10 

Grain Size (mm) 

SIEVE DATA 

+3/4" +19 mm 
+3/8" +9.5 mm 0.2 % 
+#4 +4.75 mm 0.5 % 
-#4 -4.75 mm 99.3 % 

4 5 6 

17.2% I 
106.4 I 

Specific Gravity Other: 

~ 
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FF 
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PROJECT 

23366-01724 

LAN 
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LABORATORY COMPACTION TEST 

BULK NO.: C-943 LRN: 4469 By: FF Page No. 4 

JOB NAME: HLA- Fort Ord Site 16/17 JOB NO.: 23366-01724 

SAMPLE ID: SB-17-11 

SOIL CLASSIFICATION: Light Brown Sandy Silt {ML) 

NOTES: 

MAXIMUM DRY DENSITY: 122.0 ect OPTIMUM MOISTURE CONTENT: 9.0 % 

ASTM: 1557-91 SAMPLE Retained Sample 

Method: A SPLIT Weight % Individual % Cumulative Weight 

Preparation: Wet + 3/4. Sieve 0.2 0.4% 0.4% 9.2 

Rammer: Mechanical + 3/8" Sieve 0.4 0.7% 1.1% 18.3 

Other: + #4 Sieve 0.7 1.3% 2.4% 32.1 

Non-ASTM: -#4Sieve 53.3 97.6% 100.0% 2440.5 

Specific Gravity: TOTAL: 54.6 100.0% t:::\:J}i:J::: 
,:::,::,'c:,:,'C::';,,::,,::: 

.-.. ,- 2500.0 

Classification from Sieve Data: Sand or finer 

MOISTURE/DENSITY DATA 

1 2 3 4 5 6 

RELATIVE MOISTURE, % N 3% 6% 9% 

MOLD & WET SOIL, gm. 6164.0 6248.0 6296.0 6299.0 

MOLD.am. 4295.0 4295.0 4295.0 4295.0 

WETSOIL,gm. 1869.0 1953.0 2001.0 2004.0 

FACTOR 4• / 6" Dia .06614 / .0294 .06614 / .0294 .06614 / .0294 .06614 / .0294 

WET DENSITY, pcf 123.6 129.2 132.3 132.5 

PAN NO. R s SP-13 SP-3 

PAN & WET SOIL, gm. 1186.7 1254.9 1389.3 1638.5 

PAN & DRY SOIL, gm. 1148.7 1186.1 1294.2 1492.4 

MOISTURE LOSS, gm. 38.0 68.8 95.1 146.1 

PAN TARE, gm. 206 205.5 355.2 359.1 

DRY SOIL, am. 942.7 980.6 939.0 1133.3 

MOISTURE CONTENT, % 4.0 7.0 10.1 12.9 

DRY DENSITY, pct 118.8 120.7 120.2 117.4 
U'-r100o 

CM No: 0179 Checked by: 

compactn.xls (C) rev. 5/3/93 
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0 5 10 15 20 25 30 35 
MOISTURE CONTENT 

(% of Dry Wt.) 

SAMPLE ID: SB-17-11 
SOIL CLASSIFICATION: Light Brown Sandy Silt (ML) 

1 2 3 

MOISTURE CONTENT, % 4.0% 7.0% 10.1% 
DRY DENSITY, pct 118.8 120.7 120.2 
ASTM Method: I Procedure: Preparation: Rammer: Passing 3/4" 

1557·91 A Wet Mechanical 99.6% 

NOTES: 

LF-f100, 

1: 
0 ·s 
s: 
::,.. 
..c 
0 
,:: 
·.; 
"' ., 

C. 

~ 0 

MAXIMUM DRY DENSITY: 

122.0 pcf 

OPTIMUM MOISTURE CONTENT: 

9.0 % 
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Grain Size (mm) 

SIEVE DATA 

+3/4" +19 mm 0.4 % 
+3/8" +9.5 mm 0.7 % 
+#4 +4.75 mm 1.3 % 
-#4 -4.75 mm 97.6 % 

4 5 6 

12.9% I 
117.4 I 

Specific Gravity Other: 

~ 
LABORATORY COMPACTION TEST REPORT 
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Page 1 
Consolidation Test Report 

HLA Laboratory Analysis Routines Ver 3.0 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 04-05-1994 
Location: SB-17-07 @ 4.0 

Deformation Dial Constant (in/div): 0.0001 

sample Data: 

Diameter (in): 2.43 

Dry Weight (g): 

overburden (psf): 

LL: --

Compression Index: 

83.4 

PL: --

Specimen Type: UNDISTURBED 

Initial Height (in): 0.80 

Specific Gravity (g/cc): 2.70 

Preconsolidation (psf): 

PI: --

Soil Classification: BROWN SAND W/SILT (SP-SM) 

Test Results: 

Initial Final 

Moisture Content (%) : 4.7 24.8 

Void Ratio : 0.97 0.95 

Saturation (%) : 13.1 70.2 

Dry Density (pcf) : 86 86 

Data Entry By: FF File#: 423 



Page 2 
Consolidation Test Report 

HLA Laboratory Analysis Routines Ver 3.0 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 04-05-1994 

Data Entry By: FF 

Load 
(psf) 

100 
100 
200 
400 
800 

1600 
400 
100 

Location: SB-17-07@ 

Corrected 
Deformation 

(div) 

25 
-167 
-168 
-128 

-24 
81 
96 
59 

4.0 Data File: TEST0423 

Void Ratio 

0.96 
1.01 
1.01 
1.00 
0.97 
0.95 
0.94 
0.95 



PRESSURE (ksf) 

1.04 

1.02 

"' CD 1.00 
~ 

o· \ 
I-
<! ' a: 
Cl 
0 0.98 
> 

I~ ~ 
0.96 

~ l~ 

I r---.... ... ~ ,,.. 
0.94 

.1 1 10 100 1000 

t') 

'o .... 
> X 

(.) 0 
G) 
GI .... 

C'II 
E 
0 

Flllferencc ASTN D-24315 

SPECIMEN TYPE !.,.. ~~.!.=" I~. - BEFORE TEST AFTER TEST 

DIAMETER (in) c: •...:, I HEIGHT (in) u.au MOISTURE CONTENT Wo 4.1 "6 Wf G'"t,ICI "6 

OVERBURDEN PRESSURE,0v 0 ' psf VOID RATIO 80 
IJ.S7 

ef 
g. ::R:11 

PRECONSOL PRESSURE, C0vo'>max psf SATURATION So ~ 
% St '"' % 

COMPRESSION INDEX, Cc DRY DENSITY -(d c:,a 
pcf -(d 

gg 
pcf 

LIQUID LIMIT - PLASTIC LIMIT - PLASTICITY INDEX - SPECIFIC GRAVITY c:. "" 

CLASSIFICA TIOi:v SAND W/::ii~LT •-
_,,. __ 

lsouRcE ==-17-u, -.- ◄ .O r, 

~ 
Consolidation Test Report PLATE 

SOI.EA TESTING GROUP 

DRAWN JOB NUMBER APPROVED 
04-8§:..1994 

REVISED CATE 
23366-4469 rr-



Page 1 
Consolidation Test Report 

HLA Laboratory Analysis Routines Ver 3.0 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 04-05-1994 
Location: SB-17-08 @ 42.5 

---------------------------------------------------------------------------~-
Deformation Dial constant (in/div): 0.0001 

Sample Data: 

Diameter (in): 2.43 

Dry Weight ( g) : 94.9 

Overburden (psf): 

LL: -- PL: --

Compression Index: 

Specimen Type: UNDISTURBED 

Initial Height (in): o.so 

Specific Gravity (g/cc): 2.70 

Preconsolidation (psf): 

PI: --

Soil Classification: BROWN SAND W/SILT (SP-SM) 

Test Results: 

Initial Final 

Moisture Content ( %) : 7.8 20.9 

Void Ratio : 0.73 0.69 

Saturation (%) : 28.9 81.2 

Dry Density (pcf) : 97 99 

--------------------------------------------------------------------------- --

Data Entry By: FF File#: 424 



Page 2 
Consolidation Test Report 

HLA Laboratory Analysis Routines Ver 3.0 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 04-05-1994 

Data Entry By: FF 

Load 
(psf) 

100 
100 
200 
400 
800 

1600 
3200 

800 
200 
100 

Location: SB-17-08@ 42.5 Data File: TEST0424 

Corrected 
Deformation 

(div) 

35 
58 
66 
70 
99 

132 
169 
172 
168 
161 

Void Ratio 

0.72 
0.72 
0.72 
0.71 
0.71 
0.70 
0.69 
0.69 
0.69 
0.69 



PRESSURE {ksf) 

0.74 

0.73 

II 

Q) 0.72 

0 J", j:: .._ 
<( 

...., ' a: 
g ~ 

0 0.71 " 
> 

0.70 
.~ 

' 

:~ 
\ 

IL_ .. -
0.69 

.1 1 10 100 1000 

(') 

'o ... 
> X 

(.) u 
CD 

"" -CII 
E 
() 

Ratarence: ABTN = -
SPECIMEN TYPE UNDISTURBED BEFORE TEST AFTER TEST 

DIAMETER (in) 2 • .q;;:i I HEIGHT (in) o.eo MOISTURE CONTENT Wo 7.B % Wt 20.9 % 

OVERBURDEN PRESSURE,Ovo psf VOID RATIO eo 0.7S ef 0.69 

PRECONSOL PRESSURE. CO"vo'>max psf SATURATION So 29 % St 81 % 

COMPRESSION INDEX, Cc DRY DENSITY -{d 97 pcf -{d 99 pct 

LIQUID LIMIT - l PLASTIC LIMIT - PLASTICITY INDEX - SPECIFIC GRAVITY 2.70 

CLASSIFICATIONl:IHONN SAND W/SILT (SP-SM) SOURCE SS-17-08 D 42.5 FT 

~ 
Consolidation Test Report PLATE 

SOI.EA n:sTING GROUP 

DRAWN JOB NUMBER 
23366-4469 

APPROVED 

FF 
Do\TE 

04-05-1994 
REVISED DATE 



Page 1 
Consolidation Test Report 

HLA Laboratory Analysis Routines Ver 3.0 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 04-05-1994 
Location: SB-17-11 @ 15.5 

Deformation Dial Constant (in/div): 0.0001 

Sample Data: 

Diameter (in): 2.43 

Dry Weight (g): 

Overburden (psf): 

LL: -

Compression Index: 

99.2 

PL: --

Specimen Type: UNDISTURBED 

Initial Height (in): 0.80 

Specific Gravity (g/cc): 2.70 

Preconsolidation (psf): 

PI: --

Soil Classification: BROWN SAND W/SILT (SP-SM) 

Test Results: 

Initial Final 

Moisture Content (%) : 6.2 19.6 

Void Ratio : 0.65 0.60 

Saturation (%) : 25.4 91. 0 

Dry Density (pcf) : 102 107 

Data Entry By: FF File#: 421 



Page 2 
Consolidation Test Report 

HLA Laboratory Analysis Routines Ver 3.0 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 04-05-1994 

Data Entry By: FF 

Load 
(psf) 
-----

100 
100 
200 
400 
800 

1600 
3200 

800 
200 
100 

Location: SB-17-11@ 15.5 Data File: TEST0421 

Corrected 
Deformation 

(div) 

21 
47 
77 

149 
231 
289 
365 
380 
356 
353 

Void Ratio 

0.67 
0.67 
0.66 
0.65 
0.63 
0.62 
0.60 
0.60 
0.60 
0.60 



PRESSURE (ksf) 

0.68 

ID 
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\ 
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' t-
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I\ 0 0.62 > \ 
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'o -
::> X 
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ID -C\l 
E 
0 

Aaf..-.ncc ASTN D-24315 
SPECIMEN TYPE UNDISTURBED BEFORE TEST AFTER TEST 

DIAMETER (in) 2.43 I HEIGHT (in) 0.80 MOISTURE CONTENT Wo 6.2 % wf 19.6 % 

OVERBURDEN PRESSURE,O'vo' psf VOID RATIO eo 0.6!5 ef 0.60 
PRECONSOL PRESSURE. CO'v0 ')max psf SATURATION So 25 % Sf 91 Cf, 

COMPRESSION INDEX, Cc DRY DENSITY ,'d 102 pcf 'id 107 pcf 

LIQUID LIMIT - PLASTIC LIMIT - PLASTICITY INDEX - SPECIFIC GRAVITY 2.70 
CLASSIFICATIO~OWN SANO W/SIL T (SP-SM) SOURCE SB-17-11 0 15.5 FT 

~ 
Consolidation Test Report F'c_ATE 

SOL.EA 1ESTING GJtOUP 

DRAWN JOB NUMBER AFFROVEO DATE REVISED DATE 

23366-4469 rr 04-05-1994 



Page 1 
Consolidation Test Report 

HLA Laboratory Analysis Routines Ver 3.0 

Project Name: HLA-FORT ORD 16/17 
Project Number: 23366-4469 

Test Date: 04-05-1994 
Location: SB-17-11 @ 4.0 

Deformation Dial Constant (in/div): 0.0001 

Sample Data: 

Diameter (in): 2.43 

Dry Weight (g) : 98.7 

Overburden (psf): 

LL: -- PL: --

compression Index: 

Specimen Type: UNDISTURBED 

Initial Height (in): 0.80 

Specific Gravity (g/cc): 2.70 

Preconsolidation (psf): 

PI: --

Soil Classification: BROWN SANO W/SILT (SP-SM) 

Test Results: 

Initial Final 

Moisture Content ( %) : 6.1 20.7 

Void Ratio : 0.66 0.63 

Saturation (%) : 24.8 88.2 

Dry Density (pcf) : 101 103 

Data Entry By: FF File#: 422 



-----------------------------------------------------------------------------
Page 2 

Consolidation Test Report 
HLA Laboratory Analysis Routines Ver 3.0 

Project: HLA-FORT ORD 16/17 ID: 23366-4469 Test Date: 04-05-1994 

Data Entry By: FF 

Load 
(psf) 
-----· 

100 
100 
200 
400 
800 

1600 
3200 

800 
200 
100 

Location: SB-17-11@ 

Corrected 
Deformation 

(div) 

24 
26 
25 
31 
48 
93 

147 
142 
137 
137 

4.0 Data File: TEST0422 

Void Ratio 

0.66 
0.66 
0.66 
0.66 
0.65 
0.64 
0.63 
0.63 
0.63 
0.63 



PRESSURE (ksf) 

0.68 

0.67 

Cl) 0.66 

0 ...... 
r-,~ j::: 

<( r-.,) cc 
0 
0 0.65 
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0.64 

\ 
=, 

0.63 
.1 1 10 100 1000 
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(.J 0 
CD 
ID .... 

C\I 
E 
0 

Aaferenca: AS1N D-24315 

SPECIMEN TYPE !...._~~·-~~ BEFORE TEST AFTER TEST 

DIAMETER Cin) i::.~ I HEIGHT (in) U.DU MOISTURE CONTENT Wo o.::i. .. wf .:;v •, .. 
OVERBURDEN PRESSURE, Ov0 ' psf VOID RATIO 80 u.- ef 

u.~ 

PRECONSOL PRESSURE, <Ovo'>max psf SATURATION So ~ ... .. St ... ... 
CJ& 

COMPRESSION INDEX, Cc DRY DENSITY --{d 1U1 pcf 1'd 1U::J pcf 

LIQUID LIMIT - PLASTIC LIMIT - PLASTICITY INDEX - SPECIFIC GRAVITY a:::. ,u 
CLASSIFICA TIOi'T- ·- ,.. • SANIJ W/:::1.LL. T u:::r-:::11 " SOURCE - _.,--:u, R 41.U r- I 

~ 
SOI.EA TESTING GROUP 

DRAWN JOB NUMBER 
23366-4469 

Consolidation Test Report 

APPROVED ~TE 
D4-us;.1994 

REVISED DATE 



(§ 
SOIEA TESTfiG GROUP 

FIXED--WALL PERMEABILITY REPORT 
Fallinghead-Risingtail Method (ASTM D-2434) 

PSN 

0726 

Project: HLA-Fort Ord Site 16/17 Project No.: HLA002 LRN: 4469 

Sample I.D.: Boring: SB-16-24 Depth: 18-18.5 

Sample Description: Yellow Brown Sand W/Silt (SP SM) 

::::~f$piff:1M~tt'+.t@'::''tt\U:\:\,·.t /ttdifajri~\.t.. +----- 987.6 

•io@.••&1ma•t&i!i:Mre,9t1t:i':•••••·)\YJt:''••n• ••·r··t••gi:am~••••::.''•'•,, · _____ :-:tS:i:Rt---=838=·~1-+---==-=----f±m& 
:'ffatec,W~191it;,,;,:,,,,.,,,,,,,,,,,,_,,,,,,,,,,,,,:::::,:,,,;.;,:,;,,..::,;,:,:::,,,:,,,,,:;,:: ,,,,,,,,:,:,,,,:::grams;,,,,,-;,:,::· 133.6 

·::-~ti$.i:!it~igl'itt::}tt/,Jf:f.:tf''''':''•,• •••••:••f::••gt:a~fo~:,:,:,;,i 729. 1 854.0 
•'•t;fy!:$pi1·¥.le1gbE:f?ffh.,'jfr%:·P'''''''''•'•"i ::''fJ@ami'.:'?% 705.50 "''""""''':,:,,·::,.:::,•· 705.10 705.50 
,,:,watet:•Gtiment:c::'',.,-:,,,,,,,,,,,,,,,,.,.,,.,,,,,,:,,,,,,,,:, ,:,,,,,,,,,,.,,,i:i, ,,,,.,:,:.,,,,.,:,,,,,,,:,Ji,,,,,,,,,,_:,:,,_:.:__ 3.35 21. 12 21.12 

2.400 

-:.:::':,:::''':::::::'··::·:~~Mf=;~·:Q~T.A\:' :::::·::,·:,·-,: :-:-:-·; :··/·'-:,.-',r:i1t1il'.'':·::-:.: ,,,-,-:--•::-·-,-: .,.,A:'.--:-·-.::::--··.: :··:::::-:$atu~cf' J t'F','J''i4ltJ,ft ,•.C:o!'.i~on~ect: ••·•·•rn•···•••'••:••A\-:: \:::'/ :Jtt::f:Jr,1i11::f J} 
:Jfijg)Ji:/~hlit-ff%· \'ey/i#lffit#.i~i 15.240 14.986 I#'i:il®.nt .j-}/ 14.986 

':lt@:ri~~~if~~ff'·'\J f l:imllmiif;l~M 6.096 6.096 
,l~,W~t-?YM \'iffif'f'tf J':tt\4t%Li@'i 29.1 ss 

::':R,\aj:::f:~e@i.ct.SJ'::{t:I::t:: If}ti.~!fii::i 
··••$~e.#e••r.tijiji;i/@:iltt r:~itii~et~;: 
•·~•Q9o~hJ~i~$s.µr~;t::' ' titiJ·' :V?'t 

.::V~Jµijj/(Spi,~~\''9*'f:::: 'i/{?fy~:i}/:ff 
-::N:;91~M4iffi@l#t:••· :•'j::·\U:·'/Wt::t?I:: 

705.50 
444.80 

261.30 

183.50 

23.60 

0.702 

12.86 

41.23 

3.35 

99.02 

. :,: '. :-.- -~:;:-:-:-:•:- ,·,; .. -.-. ·=::.·· ,: ,:'•'• ···::_:::·::::::::.::: .. ;:: ·::;:.:;:;:;·~; .:;,;;·_;;'; :'t ): ·:·: :::.: }ji,~';;~uz~; ii¾~ r• ,c+Ht~•:,;;,,,:,~iiit-"~ 
2 15 60.0 25.3 2 4 
3 15 59.7 25.1 2 
4 15 59.9 25.4 

.·,•,:-:::-:-:-:-:-::•:•:•···•::•:-•. ,• ,,:.,•· ... ;,.--.;,: ,•,· :: :,,,: :-• :·•,•,. ' 

::::iJft::1~:tt!!l~@i§tt:e.g@M, .• !J.;)mY:;:,!FmZ~ .. ~:g;}::::::( 

2.) "Saturated" data show calculated values, based on 100% saturation. Volume changes are calculated, not measured. 

3.) "Consolidated" data is based on measured water content and consolidation volume change and the sample is 100% saturated. 

705.50 
437.39 

261.30 
176.09 

148.98 

0.674 

84.61 

40.23 

4.) "Final" data based on measured weights and dimensions on specimen out of the cell which may allow change in water content and volume. 

5.) Permeant type: 0.005N Solution of CaS04. 
6.) Notes: 

IJ'-ll170o 
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~ 
SOIEA "IESTINGGROtJP 

FIXED-WALL PERMEABILITY REPORT 

Fallinghead-Risingtail Method 

PSN 

(ASTM D-2434) 

0724 

Project: HLA-Fort Ord Site 16/17 Project No.: HLA002 LRN: 4469 

Samplel.D.: Boring: SB-16-26 Depth: 16-16.5 

Sample Description: Olive Brown Sand W /silt (SP-SM} 

2.400 

•·•\r:·::':j@M(.\•N1e.~rPAtAm1r:n·:rntt:: ·it=•••·Jttm~r:::1,r• •'·•·1m::::t#:S=\'::::::,v=t j,:,:,·~ti'.l@te4''t •·•·•:•·· .·:·•·•,•·,··•·Ar:,.c.-:::·, .. ·•·• .··qo'1~•1~¢4 •:•:·••••·•·•••cA:·•:•:•·•·•·•·:·:·•·•=•• .. ·.-:·:·:·:·:·i•·~~~,:·•·•··:·• :r·· 
\~osffi(JY!WJ'?ttt, :t~M~i:~f 13.208 12.827 J@:$»5Cilo@F\t 12.827 

·::tJ.OO#~wfaA~UttttJiijti~i':¢I s.096 5.863 6.096 
/N.:M.ihfWF::t?I@itti?ii:Ji:m'f\J:\ 29.186 2?.001 

\Qi.ajJ,~!®.?t'::'·iiI·•:'tI:':N~M~·tt: 

'':'Si?.J,g~}N:ei.gl:it;::c¢.i::' :::1 ••fl:::t·:~:·n•'••••:t 
·••Y:i?!®ilff.iS~W#.ft :::f.f:UI::V(''J'fit 
•·:Y.i.'i!@liifScil!~i! •. '#.t·• ,:···:···•:··:·::•>:Ysi':'··.•:·:···:·;·: 

··•:V9.l®.i~Jf~:~1q~~:#;#.:::f ':(··It\/'N::·:·,._·;:::·r 

.:.•~=:M6iiillre•••:tfkttl I?:rnrr:::,,tt,._ft·• 
'.·bWo&iiiW/l5cf:'?::,'·t ::'::::•':',:::.·_:-•:::;c·'•':·.:.:.:·:::::::.·: 

580.10 

385.49 

214.85 

170.64 

1.) "Initial" data based on initial measured weights and dimensions. 

580.10 

346.35 

214.85 
131.49 

131.49 

0.612 

100.00 

37.94 

22.67 

104.56 

580.10 

346.35 

214.85 

131.49 

131.49 

0.612 

100.00 

37.94 

22.67 

104.56 

2.) "Saturated" data show calculated values, based on 100% saturation. Volume changes are calculated, not measured. 

3.) "Consolidated" data is based on measured water content and consolidation volume change and the sample is 100% saturated. 

580.10 

374.37 

214.85 

159.52 

131.49 

0.742 

82.43 

42.58 

22.67 

96.74 

4.) "Final" data based on measured weights and dimensions on specimen out of the cell which may allow change in water content and volume. 

5.) Permeant type: 0.005N Solution of GaS04. 

6.) Notes: 
l.F-H170o 
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~ 
SOIEA TESTl'iGGROtlP 

FIXED-WALL PERMEABILITY REPORT 

Fallinghead-Risingtail Method 

PSN 

0723 
(ASTM D-2434) 

Project: HLA-Fort Ord Site16/17 Project No.: HLA002 LRN: 4469 

Sample 1.0.: Boring: SB-17-07 Depth: 21-21.5 

Sample Description: Olive-Brown Sand w / Silt (SP-SM) 

::::::;·:::',::::r,::::;:,,:t,:,::::,:::::;.,,.,:.~pisruRE•biif-~•••:;::;:::·L::\;:::::::\;;;;;;:;i:,.; .. ,;:,;·:: .. · .. ,.::·.: :,:::::::.::::·:;::::;::.: . .::t/t·.n~~w~:::::.:·,:.·':: .. ·:. ·.·. ·. · . ·· :., :::::·:·::··:·•.::}:··:··:·:·•,:"::'·,·:::·I•··:::·,·,::::Aft;;1tac 
{~i:ftl.t'ik:W\•• .. : •::.·••.•••:,:3~i/§4··· :::::·····::•fJuiiaWiil®.A$;• :•:•:•::$p~:iclm~,o-:,. •,·.?T:rlmm~• ,·, \·'IH·Ml$tj\'':::'t:: i·•·•··$~~~:t:•• :f·•·••·?~ll~r•·r•:•: ttttJ'~f :••:)\ 
·''.J~·•~=·':':':':·:·7:':''·'·'·'':'''':···'·'·'·'·'·'·•·:'··•···:·:·:·: ;;::•,:,··:·:··t· ::•:::❖:,.·:.:•:':'.·:-;-·:·:'':J::·:':':':''' cc D-59 
•::'W.#::§9.W~ff~~?t4\1gtffei:•'·•·•·:••::,:::.:•,••••·•@•:/':• ,•:::•:(:·Hii~~·;,·1:•::: 832.3 
···•o#t-:so1i:'&•r&-e::wa,etn1:::::::::::::t::::::.t:•···r•••:• ••i•••::::•·•H#ams'·,•J•:::•• 684.2 -----+-----: ·: T 1:'i¢ • ~ 1g ht···'·· ....... .; ......... ❖•• ......................... ,.;;•.w.•ww .,,,,,,,·,:.,.,•grati:i\i('·•······· 107.6 

.·,W#,J~oilW~•gtit:t',::.:.U .... •.,.· ... /.: .. •., . .:.u.'.:.:.·.: .. ' J.:.).:.:.:g~~ .. -.·... 517:0 724.7 
,,.,Dt,y.J:l\M·•~gnt; ••. ❖ ••• ••·:·· .... ···:., •• : •••••• ❖·.,❖.,\,.,.,.,.,:,., .,,., •• ,.,:,.,.,::gfairis.:.:,:.:.:,:.: 596.60 576.60 596.60 

·:•:W.r:::P:mtem;•:·•······•·•··••:t::::.••,t:,:.·):··::::f:;:;,:,•.:·••· :·::::.,,·:,::::::··••)"••i·ii::::•i:i 3.42 25.69 25.69 

•rni::'i:i.::i:':Hti•$.P::!;~M!;)'ifQJT:A'ltiII•·r::?:':i ···•·•·r:r:,ij~ij(f':i:\ :} fii•i:JtPi':'':(:Ui:: ,i'i'\Sa~~t•· ::::::: 
H::.imffli/A.®.tttf\t• r::~i#itfm~ij!f: 13.335 13.os1 13.os1 
q;~@ri$.~fh\¼Mtfft \~mi~¢::: 6.096 6.035 s.096 
A~i:im,t;;;::::·;·;;/t:·:::,::;:;;:;J:::,t::;::::::·:::::··:,::•::;;.:/.;:::: 29.1 ss 28.606 

:iP,@.•~f.t.i.P..Ei''l'C:'j:•::••·•:·•tt:ttl!~!!fJ.J 

·;:yq(iij\~:)r~;i:q§t;:::·:❖ \//:'::::::-~::t.::','::::.::' 
••'M:\@ji"~!ii'#f#.;:It:tt:\•JV.sl'l\t• 
:·•vmltitY4@mif#:r::r •:••••:ti?:::::Wi:J\tt 
:)/ijliW~:W.~~rf¢.;}t r••·••·t·•••·:·Vwtl/l 
::·v~::~t':::::: .. '::::::::::::::.>: :::·::•'•·•':·:;::'·''··,;•·:•:•;••·'·'·•'·'·:· 

::·:%::~iurjiii~~-:·,.:::·,::::::··::::.:·,:··:·:·:·:j·::::::··::$.·:·:::::·::·:·:·.-. 

596.60 
389.20 
220.96 
168.24 

20.40 

0.761 

12.13 

-15.00 

1.) "Initial" data based on initial measured weights and dimensions. 

596.60 
374.20 

220.96 

153.24 
153.24 

0.693 

100.00 

H"" 

596.60 
374.20 
220.96 

153.24 
153.24 

2.) "Saturated" data show calculated values, based on 100% saturation. Volume changes are calculated, not measured. 

7.59 
596.60 
381.79 
220.96 

160.82 

153.24 

0.728 

95.28 

42.10 

25.69 

97.56 

•.::::·:::::·_._::•····••,•-•-"'•'•.•'• 
-::-:-:,:-:_:;:,:::::;:;·:;:;::.:,:. :=::.::,:::::::;_::::;;;;,: 

3.) "Consolidated" data is based on measured water content and consolidation volume change and the sample is 100% saturated. 

4.) "Final" data based on measured weights and dimensions on specimen out of the cell which may allow change in water content and volume. 

5.) Permeant type: 0.005N Solution of GaS04. 

6.) Notes: 
I.F-H170c 
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~ 
so~ TESTING GROUP 

FIXED-WALL PERMEABILITY REPORT 

Fallinghead-Risingtail Method (ASTM D-2434) 

PSN 

0725 

Project: HLA-Fort Ord Site 16/17 Project No.: HLA.002 LRN: 4469 

Sample I.D.: Boring: SB-17-08 Depth: 31.5-32 

Sample Description: Brown Silty Sand (SM) 

/f~)t,i,ijijij'(:/{J::'tttl/FtlHi}(/) Y/TJ;ir,'~i.'lj@i/i)i ;,; .. I:,::,:, :1:::l'::i!:f: 125.3 51.3 

Ji%.f.:$&1i WE.\ftiti#':':'::''':''>''.'::'''':'::"".':':':·:':'?:·, ': :.:-:':: :'':' ':":'':'ii~i;i' :':':''':': 812.5 '"'''""·····"·''""'" sso.o sso.1 
•.P,cy,~~¥{'191#<.::/ ... ,:::.:<: .. J/':.:.': .. • .. ': .. :'./ .. gram;.<..:... 734.20 '" ·;..:y;.:.x,.... 734.10 0.10 734.20 
. Wateipb-;:··~·····:·;t····;············,, ........ : .• , .. ····y. .•>:rtt,:·•·:·,t(:{:· ..... ····; 10.66 :,ill!;i1i,!:i!•t11;:111.,rn: 11>H•ille,'i•i 15.79 15.79 

:t:::::'Jl/$Pg1:;m0~:'PAlA::''/i'fiI'Iifii:' I .:•JJijffl~ 
:i':~iffltiMWi#/tl'''i}'':' '.@j;jiffiiffi(~t,if 
·,:o5\~t;::j~trr::::t .n@m~~i 

:--P@Jtt~i.im1:r::::::r·•·: :r::m:::]®!*-~••·rt 
•••'at,i~·•Reaj;(fi"@ii?t•r•~qijrnE!~e~::: 

14.478 
6.096 

29.186 

: et~\::m1if~~,H~f~~~i/\/: ·c·::'J\tiJ'tV ·•• ·i• \E;i#.K&:~~ti/? 

\Vciiifi:ilfttj§!it«'JI 'f:t ''tVtt. 
,Vii,!1#.ilt~tJF.i@l#.i::r: ·tnn:r:v~mrtr::: 
'N't!Ji#:iit~di~Hi' "it:'JIJM.i:::f,f:t: 
::Vi:11®.!i\fWitirI:i:&i''/ ,':::·:::::::::'••·:'!Wi:t.\i"t' 

::,;:li61J~M:f'!:'!f:> 
•:,Qfy':®sltii;:i:i¢t::'::::: 

734.20 

422.56 
271.93 

150.63 

78.30 

0.554 

51.98 

35.62 

10.66 

108.47 

it/\ 'i:®6$.'oll~• ttiJt@•A:''Jl'•'''''''i ltii'Rffii.t'J•)t 
14.224 ':.':'.?,~!/ ... :.:.:.:.:. 14.224 
5.892 6.096 

27.267 

734.20 

415.15 

271.93 

143.22 

115.92 

0.527 

80.94 

34.47 

15.79 

110.41 

.......... , ..... .. ..... .. ..... .. ........ ,,.,,,/:-:',/'\,,;;;:.: . . .. '::f1~:~M~'°1YJ)ATAJ?·... . .... . . .. . . . .... · ......... ,,/t.•/::t:tJ::t):'/'I 

... .. . 60.0 22.3 2 4 4.0E-4 .'''::''';,:.::::?::::,::'!::;;;!:;'. ::::iii< 2 180 59.8 22.6 2 4 4.0E-4 :!:•:!;~i}.:i.I\\fff 3 180 594 221 2 4 4.0E-4 ·:::::::::::::::::::·:::-:::::·:··.:::::::::: 

' ..... •:' .-, ... ---. : ::_. _' .:i:~:~'.~'.:'.:'.:'. . . ~ii=: ~i~~~~~~~~~~[~~~:;:~!i~:~: t:: ~l~l~~~~~l~ 

llllllt~-~mii#~811111,1i1,1+ 111'!t~r1r1,liii114.0E◄ I 
''""t"D:::"c't'@::::::::::Jf:::,:ttlt:"">f•:Htrn:::::?t:::::ttJJJ::::::••:•:,:::::::·:t .:::,:,:m:::•::.,)?>t't<'t'''~ti~:~:~~••'<).J?i?'t:•:·:,;:rtr'•)'':'•· •• ;:.:'•'::·:·::'':':::': ............. :::·,:,::a.:.:r.m:xr••::.:::,;::,•t t.:':.::/'.:'':·,:,\? 

1.) "Initial" data based on initial measured weights and dimensions. 

2.) "Saturated" data show calculated values, based on 100% saturation. Volume changes are calculated, not measured. 

3.) "Consolidated" data is based on measured water content and consolidation volume change and the sample is 100% saturated. 

4.) "Final" data based on measured weights and dimensions on specimen out of the cell which may allow change in water content and volume. 

5.) Permeant type: 0.OOSN Solution of GaS04. · 
6.) Notes: 

k-cll.a,:.-t.Z1S (C) rev .. l/2'1'f'J2 

DRAWN DATE APPROVED PAGE 
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<§v 
PSN 

FIXED-WALL PERMEABILITY REPORT 0722 
SOUoA TESTING GROUP Fallinghead-Risingtail Method (ASTM D-2434) 

Project: HLA•Fort Ord Site16/17 Project No.: HLA.002 LAN: 4469 

Samplel.D.: Boring: SB•17•11 Depth: 20.5•21 

Sample Description: Brown Sand w / Silt (SP.SM) 

~«~~;:=:T~~r•T~~m 
q:;w:®lfl:rraui::Weigt.i'f,''}ft::::::::::,:::, ::::t: :m:ttgrami:@r''' · "'"' '::', 1i""'; 816.8 41.4 

t!!qfW~i9®l't':'\ ::)):i,,:::::(t:f:~::::::,,,:::::::::t ,:,:,::':e::::dir¥:'\~{:.j,: ,. ,,,. :,,,;,: ,, 105.3 40.4 

\\t\('@$P:i0..NiE:1f PATtttlfif''•tt /\{4P~#.F'tt::: {t-t:J{AI\J)J' ll~@l~C:':'' }/II''}]t\t•t':t\ :::~ijspJ!~: ?:\Ji.::U!(f'/ ft :n:rnia~rin:::: 
:J®. .. ~A~Witff:i J:~~fij;C: 1s.113 14.859 mi~'~-.M.litt 14.859 
.J~~it/A¼.iihf::\t ':\ij@if:@ij@f 6.096 s.s13 6.096 
::N.ffi:::::::::::::.::::::::L''.:::::::::': .. :-:::1.'. ·::::'.::':':'.:'::.::~:••:•:•:«'.' 29.186 26.541 
,;:Pl!t~il19:,;,:::::,;,:,;,:,;,;,,.;;,.;,·:;,;;;,;a%tM~:,:: .. ::,:: 
.:\:®M::f@ji:fii:i§Vti.': \J~ffli~(iifM 
:;::~:.~n~~~!l;li~t:(f:)'~~~;t''':}::t':•::'t:::::::(:,, ... ,,,:;::::t,:: d~#!(effe~~•'•'''•""'••··•·••t••·••'•''t ·'••····••l);s.o,:i#nt~••:rn ::::;?}P,:~r,~::::~tJ?llPP!~t@'t 

:::Y,gf!ifufi:lP.ilc#li•§iff, .!fJl(i::W\/i,:•t• 
:}V.Ql¢!:l~:Y,qi,~s~w:~:::::·:,· ·:t::::::::::t:Y.9.)::,,:,:::t: 
:Jfc$l!#'ri~J9,@fa~:t• itt'J:V~t:,:,,;f,:•• 
•_W1_6@}lii#..,f:•··:·:':·:···:':'····.::·:••:· ·:•:•:·:•:•:°:':':•:•·•¥···.·:···:':··:·:•:::· 

:}~($atuffiti,r:@K';.;f;iii,> ;)6:J;,;;~.;,,,,.,,,:,;.;,:,. 

712.50 
441.09 

263.89 
177.20 
41.60 

0.672 

23.48 

712.50 
394.37 
263.89 
130.48 

130.48 

712.50 

433.68 
263.89 
169.79 

130.48 

0.643 

76.85 

39.12 

18.31 

102.57 

::'••::''.:·:'·:':'"":'·'/':('\':·:':::·:':::·:::::::·:·:::':·\::';'·:'''•::\:'.:':":7''':''·'·'''''.''.:::•::•:•::•::::::••:::::::t:'.'':'.:'':'.''.}·:•:•.•:.::,::·•::•:::,.,.·:.·:;:'~':':''':':'~~C?.¥.'~·N.:1~-}':''':':':··::::.:-::::::,:-.,:,:.',:/·-:,:,..:.,:-,:,:•.::''''':··:::::_:'::·:-·,,:'·:-·--::::':-:--:·:":::::;::·:•··::··::-::t::::-:::t: •.•...... ;•t··':r:•:,• 
1 .) "Initial" data based on initial measured weights and dimensions. 

2.) "Saturated" data show calculated values, based on 100% saturation. Volume changes are calculated, not measured. 

3.) "Consolidated" data is based on measured water content and consolidation volume change and the sample is 100% saturated. 

4.) "Final" data based on measured weights and dimensions on specimen out of the cell which may allow change in water content and volume. 

5.) Permeant type: 0.OOSN Solution of CaS04. 

6.) Notes: 
k-elle0:3.z:h. (C) Nv. 1/27 /9':l. I.F,.H170c 

DRAWN DATE APPROVED PAGE 
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U.S. Standard Sieve Size (in.)--•-, .. ---U.S. Standard Sieve Numbers ► I .. 
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1 Please see Figure 5 for full citation. 
2 Boring logs for Site 18 could not be located.  Location map included for reference. 
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tfh l i+ 

COARSE FINE COARS MEDIUM 
COBBLES 1----G-R_A,.__V_EL-----l-----___.,_ __ S_A_N_D_.__ ___ ---i SILT OR CLAY 

Symbol 

Ill 

DRAWN 

Sample Source 

OF-26-0i m 4.0 FT 

Harding Lawson Associates 
Engineering and 
Environmental Seivices 

JOB NUMBER 

23366 041712 

Classification 

BROWN SILTY SANO (SM) 

Particle Size Analysis - Station 0F-26-01 
Basewide Surface Water Outfall Investigation 
Volume II - Basewide RI/FS 
Fort Ord, California 

APPR~ 
DATE 

12 28-1993 
REVISED 

·-
0.001 

PLATE 

821 
DATE 



U.S. Standard Sieve Size (in.) --i.-,1-•--U.S. Standard Sieve Numbers i. j • Hydrometer 

3 1½ ¼ 3/s 4 8 16 30 40 50 100 200 f'eierence ASTM D 422 

100 

1 0.5 0.1 0.05 0.01 0.005 

GRAIN SIZE IN MILLIMETERS 

COARSE FINE COARS MEDIUM FINE 
COBBLES i----G-R-A--'--V-E_L __ -+-_ ___.__._ __ S_A_N_D...L........---- SILT OR CLAY 

Symbol· Sample Source 

• OF-26-02 I§ 4.0 FT 

Harding Lawson Associates 
5 = : = ;: Eng!neering and 
5 = E =i' .!. t Environmental Services 

JOB NUMBER 

23366 041712 

Classification 

BROWN SILTY SANO (SM) 

Particle Size Analysis - Station 0F-26-02 
Basewide Surface Water Outfall Investigation 
Volume II - Basewide RI/FS 
Fort Ord, California 
APPROVED DATE 

Pf 12-28-1993 

0.001 

822 
DATE 
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EXPLANATION 

se-21
-0

1 ~ SOIL BORING LOCATION 

□ FULLY DEVELOPED 

~~~I UPLAND RUDERAL 

. . . . 

. . . . LANDSCAPED . . . . 

150 300 

SCALE IN FEET 

If this image is not as 
legible as this overlay, it's 
due to the poor quality of 

the original document 

3.17 



31766 

0) 
C 

>- u .... ~ ro 
Q.).,, Q.) 
> Q.) c::~ o.c E 
uU <( 0. 
Ill.~ > 0. c::- o-

6 NA 

6 NA 

Hardina Lawson Associates 
Engineering and 
Envlronmental Services 

DRAWN 

CEG 
JOB NUMBER 

07579,534.02 

Q.) 
J::; Q. 
0. E 
Q.) ro 
0 (I) 

0 I : -

Equipment Hand Auger 
3 1/2"-diameter 

Elevation 

LIGHT BROWN SIL TY SANO 

@ 1.5': medium dense, moist 

I:! s·: brown, as above 

Bollom of boring at 5.5 ft. 

Date 3-9-92 

(SM): loose. dry 

No groundwater encountered 

10-

15-

20-

25-

Log of Boring 0F-27-01 PLATE 

Basewiqe Surface Water InvestigatioA 

3
_ 
6 Remedial Investigation 

Fart Ord, California 
APPROVED 

":l°bt\ 
DATE 

06/92 
REVISED DA TE 



jl/67 

0, 
C: 

'O >-.... ~ (U 

Q.J "' Q.J 
> CJ a:-
0 .c E 
(.J (.J <( Q_ 

(l) .s > Q_ 
a:~ a~ 

6 NA 

6 NA 

Harding Lawson Associates 
Engineering and 
Environmental Services 

DRAWN 

CEG 
JOB NUMBER 

07579,534.02 

_, 
Equipment Hand Auger ._ 

~ 

3 1/2"-diameler (1J 
.c a. _, 

3-9-92 n E Elevation Date 
(1J ro 
a (/) 

0 1: .. BROWN SIL TY SANO (SM): loose to medium 
dense. dry, fine-grained 

@ 3': medium dense, rnois t 

5-1 : · : · : @ s·: fine- lo medium-grained 

- Bottom of boring at 5.5 ft. 
No groundwater encountered 

10-

15-

20-

25-

Log of Boring 0F-27-02 PLATE 

Basewide Surface Water InvestigatioA 

3 7 Remedial Investigation 
Fort Ord, California 
APPROVED 

-::f n?'\ 
DATE 

06/92 
REVISED DA TE 
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bOR!NG LOG No. 
PRO,JECT FORA ·-· NORTH SOUTH ROAD DATE 2/'19/97 LOGGED BY GH ~-------------------------------------------·----{I 
DR!LLH!G Mobile 8·--53 HOU:: DIA. 6'' 

GROUND WATER DEPTH INITIAL FINAL 

DESCRIPTION 
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h31LTY SAND; medium brown, damp, loose 
i to medium dense, fine grained sand 

Passing No. 200 sieve = 13% 
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-' 
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medium dense, fine grained sand 
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Prcjtct: ___ , __ .. ;_,.,. 

Client: 

J 106'.'4 .. 1 

,1--_S_'a_mp_,,_l_e_#_: ___ B_l_Il_.k_l ____________ .. ______ .. __ Sample Date: 02/21/97 

Material Description: silty SAND; gray brown S:~~led By: C. Liang 
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Comments: 

Report By: Antonio C. Fuentse, Laboratory Manager 
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KEY TO SYMBOLS 
Symbol Description Symbol Description 

Strata symbols Standard penetration test 

■ 
. . . . . . . . . . . 

IH·II-!• 
; L :J: r j -~: 
., :1: ( 1· i, 
:·1 :1: ~ i i · 

SAND, Silty (SM) 

SAND, Poorly Graded 
with Silt (SP-SM) 

SAND, Poorly Graded (SP) 

FILL 

Misc. Symbols 

Boring continues 

Soil Samplers 

Notes: 

California Modified 
split barrel ring 
sampler 

1. Test borings were drilled on 03/09/04 using a CME 75 
equipped with 6 5/8 "O.D. Hollow Stem Auger. 

2. Groundwater was encountered during drilling operations. 

3. Boring locations were located by measuring wheel with reference 
to assumed southwest corner of the site. 

4. These logs are subject to the limitations, conclusions, and 
recommendations in this report. 

5. Results of tests conducted on samples recovered are reported 
on the logs. Abbreviations used are: 

DD = Natural LL = Liquid limit (%) dry density 
UC = Unconfined compression (psf} PI Plasticity index I •l 
-4 = Percent passing #4 sieve l•l pH = Soil pH 

-200 Percent passing #200 sieve l•l 88 = Soluble sulfates (%) 

SR = Soil resistivity (ohm-cm) Cl = Soluble chlorides 1•1 
C = Cohesion (psf) ¢ = Angle of internal 

TS = Field Torvane Shear Strength friction (degrees) 
test (tsf) 

ND None Detected 

THE TWINING LABORATORIES, INC. 
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SOURCE: U.S.G.S. TOPOGRAPHIC MAP, 7 ½ MINUTE SERIES 
SEASIDE, CALIFORNIA QUADRANGLE, PHOTOREVISED 1983 
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SOIL TEST BORING SYMBOLIC LOG 
BORING B-1 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Proiect Number: TLB82604.01 

Dote: 03/03/04 

Elevation: 343 Feet 

Auger Type: 8" 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hammer Type: Trip 

I 
ELEVATION/ I 

DEPTH 
(feet) 

rO 

340 -

5 

335-

10 

330-

l- 15 

325-

·I- 20 

. 

320-

. 

25 
. 

315-

~30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

4/6 
8/6 
8/6 

-

-

uses 

SM 

..... ,. 
SP-
SM 

Soil Description 

AC = 3. 75 inches 
·· ··.Base = 5 inches ..... , ... , .............. , ..... . 

SAND, Silty; medium dense, 
damp, fine to medium, 

Remarks N-value Moisture 
Content % 

· •-.1.i.9.~t .. ~r.9."'.'.t:'I ........................... DD = 99 pcf 
SAND, Poorly Graded with 4 

5 

Silt; medium dense, damp, 
fine, yellowish-brown 

Bottom of Boring at 6.5 
Feet 

. 

16 

Figure Number 8-1 



I 

Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.0. Hollow 

ELEVATION/ I 
DEPTH 
(feet) 

rO 
335-

5 

330-

10 

325-

15 

320-

t- 20 

315 -

25 

310 -

30 

305 -

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

1111 

· · 1/6 
· · : : 2/6 
•· •• 2/6 .. . . . . 

.. .... 
. .. 7/6 

: : 6/6 
8/6 

~
5/6 
8/6 

L-"-'-'..CLI11/6 

Notes: 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-2 

Realty Project Number: TLB82604.01 

Dote, 03/03/04 

-

-

Stem Auger 

uses Soil Description 

AC ;;:; 3.75 inches 

Elevation: 33 6 Feet 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hammer Type: Trip 

Remarks Moisture 
N-value Content 7. 

SM . ··· .. B.9se ~ .. ? .. \~.9.~E!~.............. DD = 109 pcf .... 4' = 30° 
SAND, Silty; loose, damp, 

6 

SP .. \ri!'l~•- d_<;J_~~'.":~r.'?~.': .... .. .. .. C = 349 psf 
4 6 SAND, Poorly Graded; loose, 

damp, fine, brown 
At 4 Feet - Medium dense, DD _ 
light-brown -

Lighf reddish-brown 

Yellowish-brown 

Bottom of Boring at 1 5 
Feet 

1 04 pcf 

14 

19 

7 

8 

6 

Figure Number 8-2 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-3 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TL882604.01 

Date: 03/03/04 

Logged By: D. Ledgerwood Elevation: 351 Feet 

Drilled By: S. Riley 

Drill Type, CME 75 

Auger Type: 8" O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

I ELEVATION/ I 
DEP~tl 
(1ee!J 

350-

345 -

r10 

340-

335-

330-

325-

t- 30 

320 · 

t 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.. 

.. 
3/6 
2/6 

: 2/6 .. 
: 

.. .. 

.. 
. . 

: 
:·.-.~5/6 
: : 6/6 

: : · 716 
.. 
.. 

: . .. 
: .. 

. . :_.:~:/6 · · 5/6 
. :·: 8/6 . . .. .. .- .. . .. 
: .. 
. · . . 

:,:~½' : : : /6 . : : 11/6 

uses 

- ....... 
SM 

-
SP 

Soil Description 

AC = 3.75 inches 

Remarks I I 
Moisture 

N-vc ue Content % 

.. \~.~.~!:: .=: . ? __i.~_i;:_~-~~ .................. OD = 1 06 pcf 4 

SAND, Silty; loose, damp, 
fine to medium, dork-

. · .. brown to brown ............................ 
SAND, Poorly Graded; loose 
damp, fine, light-brown 

Medium dense, yellowish
brown 

Ory, fine to medium 

Bottom of Boring at 20 
Feet 

4 3 

13 4 

13 4 

18 2 

Figure Number 8-3 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-4 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.0. Hollow Stem Auger 

Project Number: TL882604.01 

Date: 03/03/04 

Elevation: 378 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I 
ELEVATION/ I 

DEPTH 
(feet) 

SOIL SYMBOLS 
SAMPLER SYMBOLS uses 

ANO FIELD TEST DATA 
Soil Description Remcrks Moisture 

N-vo!ue Content % 

rO 

375-

5 

370-

10 

365 -

15 

360-

+-20 

. 

355-
. 

25 

350-

30 

Notes: 

.. 

.. .. . . .. 

.. . . . . . . . . .. 
: : 4/6 
; : 5/6 
: : 6/6 .. . . . . . . . . . . .. 

: .. :~4/6 
· · 7/6 
:·: 11/6 

. . . . .. 

. . . . 
·--·~4/6 
·.: 9/6 

c·=~' ~= 14/6 

-

SM . · .. qr~~~-· .'".'J.+.~ .. ~i-~.~- .r.?.~!s 

SP 

SAND, Silty; medium dense, 
damp to moist, fine, 
light-brown 
At 3 Feet - Light DD = 99 pcf 
reddish-brown -200 := 12% 

SAND, Poorly Graded; 
medium dense, damp, fine 
to medium, light-brown 

Botfom of Boring at 16.5 
Feet 

12 8 

9 

11 8 

18 4 

23 4 

Figure Number 8-4 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-5 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/03/04 

Logged By: D. Ledgerwood Elevation: 383 Feet 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I 
ELEVATION/ I 

lDEPi:ti 
feel) 

rO 

380-

I- 5 

375 -

10 

370-

15 

365 -

·I- 20 

360-

25 

355-

. 

30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.. .. . . .. 
: : 6/6 
: : 8/6 

8/6 

.. 

uses Soil Description 

AC = 4 inches - ... " ... 

-

SM \~.9.~~ ... ':': .. ? .. \~.~-~-~~-
SAND, Silty; medium 
damp, fine, brown 

dense, 

SP
SM 

Moist, fine to medium, 
trace cloy, reddish-brown 

SAND, Poorly Graded with 
Silt; medium dense, damp, 
fine to medium, yellowish
brown 

Light-brown 

Bottom of Boring af 16.5 
Feet 

Remarks 

DD = 109 pcf 

DD = 102 pcf 

t.4olsture 
N-value Content 7. 

16 

16 

20 

4 

5 

9 

5 

5 

Figure Number B-5 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-6 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Proiect Number: TLB82604.01 

Date: 03/03/04 

Logged By: D. Ledgerwood Elevation: 422 Feet 

Drilled By: S. Riley 

DrHI Type: CME 75 

Auger Type: 8" 0.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(fe&I) 

0 

420-

. 
5 

. 
415-

10 

410-

-15 

405-

20 

400 -

395 -

I- 30 

390 • 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

... . .. ... ... .... 
. : : : 5/6 

·.:: 6/6 
. : : . · 7/6 

_. : ; ; ... .. . ... 
: : : : . .. .. . 
: : : . 

: : ~4/6 
: ; 7/6 
I l 1016 

I l ~19;6 
: : 20/6 
: ; 16/6 

:.-~4/6 
: : 11/6 c-·~~---~- 13/6 

uses Soil Description 

AC = 4 inches - 'Si ... \~.~.~~.::-: .. ? .. \n.~-~-~~- ............. .. 

- ......... . 
SM 

- .. 
SP 

SAND, Poorly Graded; 
medium dense, damp, fine 
to medium, yellowish
brown 

... . . .. ..... , ..... ,. 
SAND, Silty; medium dense, 
moist, fine, yellowish
brown 

Dense, increase in silt, 
grayish-brown 

SAND, Poorly Graded; 
medium dense, damp, fine 
to medium with 
interbedded silty sand with 
trace clav, liaht-brown 
Bottom of Boring at 20 
Feet 

Remarks 

DD = 104 pcf 

Moisture 
N-value Content % 

13 

17 

36 

24 

3 

5 

9 

7 

5 

Figure Number B-6 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-7 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/04/04 

Logged By: D. Ledgerwood Elevation: 434 Feet 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEP~~ 
(feefl 

430-

425-

420-

r15 

415· 

+- 20 

410-

405-

r30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND F'lELD TEST DATA 

! 
; : 

.. 

,' 

.· 

: :~6/6 
: : 16/6 
; : 27/6 

) i~14/6 
; : 18/6 
: : 19/6 

: ; ~6/6 : : 10/6 
i ~ 11/6 
.. .. .. . . .. .. .. 

: . 4/6 .. i :·. 11/6 
; . 18/6 

" " 

" " 
: :~ 6/6 _. ·, 17/6 
·: 17/6 

~

7/6 
11/6 
19/6 

uses Soil Description Remarks N-value Moisture 
Content % 

AC = 3.5 inches - ........ .. DD 
SM \~.9.~~. := .. ~ .. !~'?~~~- ................. = 113 pcf 6 

- .... 
SP
SM 

SAND, Silty; damp, fine, 
brown 

Dry, increase in silt, fine 

Medium dense, decrease in 
percent silt, slightly 
cemented 

SAND, Poorly Graded with 
Silt; medium dense, dry, 
fine, yellowish-brown 

- ........ ·······"·""·"·"· 
SP SAND, Poorly Graded; 

medium dense, damp, 
yellowish-brown 

fine, 

- ··········································· 
SM SAND, Silty; medium dense, 

moist, fine to medium, 
trace fine subrounded 
gravel 

43 

37 2 

21 3 

23 2 

29 3 

34 3 

30 10 

Figure Number B-7 



I 

Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" O.D. Hollow 

ELEVATION/ I 
DEPTH 
(feel) 

400-

35 

395-

f- 40 

390 -

45 

385-

50 

380 -

r55 

375 -

f- 60 

370-

65 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

..... ... 
.:: : · ~6/6 

::: :: 17/6 
·:: :·· 26/6 1< ._._ 
r": _._ 
I:": ._._ 
... . .. . . 
.. .. 

... . .. . . 

Notes: 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-7 

Realty 

Stem Auger 

Project Number: TLB82604.01 

Date: 03/04/04 

Elevation: 434 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

uses Soil Description Remarks Molslure 
N-vo!ue Content 7. 

- ... . .......................... .. 
SP
SM 

SAND, Poorly Graded with 
Silt; medium dense, damp, 
fine to medium, light-
brown 

- ........... , .......................... . 
SP SAND, Poorly Graded; 

dense, damp, fine to 
medium, yellowish-brown 

Moist, fine, yellowish-brown 

Bottom of Boring at 51.5 
Feet 

28 5 

43 4 

39 7 

F'igure Number 8-7 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: 0. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" O.D. Hollow 

I ELEVATION/ I 
DEPTH 
(feet) 

410· ,o 

405- 5 

. 

. 

400- 10 

395- 15 

. 

390-1-20 

385 - 25 

. 

380 - 30 
. 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND fJELD TEST DATA 

q-· ... ..... ..... . . . . . ..... ..... 
..... . . . . . ... .. ..... 

!· t j :1:1: 
.r.l :1: l' 

~:f P-F 
t ti ·1: I· 

13/6 
16/6 
13/6 

5/6 
: 1 . . 6/6 
: : : : 9/6 .... . . . . . . . . 

.. . . 

. . .. 

. . . . . . . . . . . . . . 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-8 

Realty 

Stem Auger 

Project Number: TLB82604.01 

Date: 03/04/04 

Elevation: 41 0 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

uses Soil Description Remarks t.4olsture 
N-value Content % 

-

-

SM 
AC = 4 inches 

··.Base = 5 inches 
SAND, Silty; medium dense, 
damp, fine to medium, 
trace fine subrounded 

··.gravel, brown 
SP- ·.At 1.8 Feet - No gravel, 
SM }~.':l.~~ .. ~.i!t ......................... . 

... SAND, Poorly Graded with 
- SM '. silt; medium dense, moist, 

'.fine to medium, light
'.brown 

' ........................ . 
SAND, Silty; medium dense, 
moist, fine to medium, 
yellowish-brown to brown 

- . '.,....... .............. . ..... . 
SP- SAND, Poorly Graded with 
SM Silt; medium dense, damp, 

fine to medium, light
brown 

- .. ,. 
SP 

···················· ........ ,. 
SAND, Poorly Graded; 
medium dense, damp, fine, 
vellowish brown 
Bottom of Soring at 20 
Feet 

DO ;;: 113 pcf 6 

29 5 

00 ;::; 1 03 pcf 7 

15 9 

22 7 

23 5 

Figure Number 8-8 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.0. Hollow 

I ELEVATION/ I 
DEPTH 
(feet) 

365 -

360 -

r 10 

355-

~ 15 

350-

~20 

345-

340 -

r30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

i 
' ' 

.· 

.-. 

.-
.-
.-

.. .. . . .. . . .. 
: : 6/6 
: : 6/6 
; : 9/6 .. . . . . . . . . . . . . . . . . . . . . . . . . . . 
.. 
:· --~3/6 
·:. 7/6 
_:: 4/6 

; · ~4/6 ; : 12/6 
: · 12/6 

.-
.-

:_.:,,16 
· · 9/6 

~~--~' 13/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-9 

Realty Project Number: TLB82604.01 

Date: 03/04/04 

-

-

Stem Auger 

uses Soil Description 

• •. AC = 3.5 inches 

Elevation: 368 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

Remarks Moisture 
N-value Content % 

SM ··.Base = 2.5 inches 

SP 

..... ·········""""'''"' ...... 
SAND, Silty; medium dense, 
moist, fine to medium, 
yellowish-brown 
At 3 Feet = Dark 
yellowish-brown 

SAND, Poorly Graded; 
medium dense, damp, fine, 
yellowish-brown 

Fine to medium 

Bottom of boring at 20 
Feet 

DD = 1 06 pcf 

15 

11 

24 

27 

8 

10 

5 

3 

4 

Figure Number 8-9 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-10 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Datec 03/04/04 

Logged By: D. Ledgerwood Elevation: 356 Feet 

Drilled By, S. Riley 

Drill Type, CME 75 

Auger Type: 8" 0.0. HolJow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth, N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEP~tt 
(feelJ 

rO 

355-

10 

345-

-15 

340 -

335 -

I- 25 

330 -

325 -

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

ANO FIELD TEST DATA 

i: 

: : ~10/6 
: : 10/6 
: : 8/6 .. .. .. .. 
.. .. .. .. .. 
: : 5/6 
: : 5/6 
: : 5/6 

.. =:.~3/6 
· • · · 6/6 
:·: :· ·. 6/6 

.. . . . . 

.. 
" 

----~4/6 
: : : : 8/6 
: : : : 10/6 

uses 

-
SM 

Soil Description 

•. AC = 3 inches 
'-_Base ;:: 3 inches 
SAND, Silty; medium dense, 
damp, fine, brown 
At 3 Feet - Loose, moist 

At 5 Feet - Moist, trace 
clay, reddish-brown 

- ............... , .............. . 
SP SAND, Poorly Graded; 

medium dense, damp, fine 
to medium, light yellowish
brown 

Bottom of Boring ot 16.5 
Feet 

Remarks 

DD = 103 pcf 

N-value Moisture 
Content % 

18 

10 

12 

18 

6 

6 

11 

5 

5 

Figure Number B-10 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.0. Hollow 

I ELEVATION/ I 
DEPTH 
(feel) 

rO 

390 -

•S 

385-

•10 

380-

r 15 

375-

+- 20 

370 · 

365 • 

r30 

Notes: 

SOil SYMBOLS 
SAMPLER SYMBOLS 

AND FJELD TEST DATA 

.. . . .. . . .. .. .. 
.· 
.-

I""'-"'"' ·,.3/6 
: : 4/6 

5/6 

. 

.-.· 

.· 

.· . 
.-

.. 

· · 4/6 
: .· 4/6 
.. 6/6 

'-~4/6 ; : 10/6 
:·: 14/6 

.. . . 

. -~3/6 
11/6 

c..,~-~-u 15 / 6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-11 

Realty Project Number: TLB82604.01 

Dote: 03/04/04 

Stem 

uses 

-
SM 

- "'"'" 
SP 

Auger 

Elevation: 394 Feet 

Depth to (3roundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

Soil Description Remarks N-volue Moisture 
Content % 

···.Gross with 
·.roots 

top soils, fine 
........ , ............... , ...... 
SAND, Silty; loose, moist, 

. ... f.i.t:t.~ .. t~ .. ~~-~-i,1:11:1 .... -~r.<?.".".~ 
SAND, Poorly Graded; loose, 
moist, fine to medium, 
yellowish-brown 

Medium dense, damp, 
slight decrease in grain 
size 

Bottom of Boring at 20 
Feet 

DD = 110 

DD = 1 01 

pcf --
9 

pcf --
10 

24 

26 

10 

9 

9 

11 

4 

4 

Figure Number 8-11 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-12 

Proiect: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/08/04 

Logged By: D. Ledgerwood Elevation: 415 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feet) 

415 0 

410 5 

. 

405- 10 

. 

400-1-15 

395-f-- 20 

390-- 25 

385--1- 30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.. . . .. .... 
: : 3/6 
: : : : 3/6 
: : : : 4/6 

.. . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
:' --~5/6 ... ; . 8/6 

• : .: : 7/6 . . . .. 
. . . 

·.: :,-~5/6 
. , :: 12/6 
· ' :: 14/6 .. 

: · .. n5/6 
: ; 11/6 
• · · 15/6 

-

uses Soil Description 

SAND, Silty; loose, moist, 
fine, dark-brown 
Brown to light brown 

SP SAND, Poorly Graded; 
medium dense, dry to 
damp, fine, yellowish
brown 

8otfom of Boring at 20 
Feet 

Remarks 

DD = 11 0 pcf 

Mo!siure 
N-vc!ue Content 7. 

7 

15 

26 

26 

11 

10 

3 

2 

3 

Figllre Number B-12 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-13 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Proiect Number: TLB82604.01 

Date: 03/04/04 

Logged By: D. Ledgerwood Elevation: 423 Feet 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feet) 

0 

420-

5 

. 
415-

. 
10 

. 
410-

. 

15 
. 

405-

f-20 

400 • 

f- 25 

395-

f- 30 

Notes: 

SOIL. SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

: :~2/6 : : 1/6 
( ~ 2/6 .. . . . . . . . . 

.. . . . . . . .. 
: : 2/6 
: : 2/6 
: : 2/6 .. . . . . 

.. . . . . 
: ; : .. 
:: ---~3/6 
: : :·: 4/6 
. . •; 5/6 

. . . . 

. . .. 
";: ~3/6 : : : : 7/6 
·:. 8/6 
.. . . . . . . . . 
.. . . . . . . . . 

:: :-:~3/6 
. · : . 8/6 
.. :: 16/6 .. . . . . 
.. . . 

.. . . 

uses Soil Description 

- ································· 
SM SAND, Silty; 

moist, fine, 

Brown 

very loose, 
dark-brown 

- " ........................................ . 
SP SAND, Poorly Graded, loose, 

damp, fine, yellowish
brown 

Medium dense 

Increase in percent fine 
sand 

§ottom of Boring at 31.5 

Remarks N-vclue Moisture 
Content % 

3 7 

DD ;:::; 94 pcf 9 

4 8 

9 3 

15 4 

24 4 

18 4 

21 4 

Figure Nmriber B-13 



I 

Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" O.D. Hollow 

ELEVATION/ I 
DEPTH 
(feet) 

410 

5 

405 
. 

+10 

400-

. 

.:.... 15 

395-

-25 

385-

380-

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.-

.-

.. .. . . 

.. . . . . . . 
: : 4/6 
·. 4/6 

.. . . . . 

.. 

.. .--

4/6 

.. 4/6 
· · 5/6 

5/6 

.- :'.' ~4/6 
: : 6/6 

e...-="'.-"<J 9 I 6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-14 

Realty 

Stem Auger 

uses Soil Description 

Project Number: TL882604.01 

Date: 03/04/04 

Elevation: 412 Fe·et 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

Remarks Moisture 
N-volue Content % 

- .......... ....... . ........................ .. 
SM 

- ....... . 
SP 

SAND, Silty; loose, 
fine, dark-brown 

Brown 

moist, 

SAND, Poorly Graded; loose, 
moist, fine, yellowish
brown 
Damp 

Medium dense 

Bottom of Boring at 1 6.5 
Feet 

DD = 106 pcf 10 

6 6 

DD = 97 pcf 7 

10 5 

15 5 

Figure Number B-14 



I 

Proiect: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" O.D. Hollow 

ELEVATION/ I 
DEPTH 
(teet) 

430-

1-5 

42S 

420 

15 

415-

. 

20 

410-

405-

1-30 

400-

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

..... . .. .. .... .. ..... ...... .... .. . .. .. . .. .. ...... ..... . .. . . . 

5/6 
7/6 
6/6 

:·::::··:~5/6 
... · · · 12/6 

·.::: :: 12/6 ..... . .... ...... ..... . .. . . . .... .. 
: :: :: : 
;;; : ":"j 
: :: :: -~5/6 
::::·:. 12/6 
;-\;i;-~ 16/6 ...... ..... . .. . . . 
••'• .. . .. . . . . .. . . ...... .. .. . ...... ...... 
=.::::.•~5/6 
· · .. ·: 15/6 
:::::: 17/6 ...... ..... ...... ...... . .. .. . .. .. ...... .... . . .. . . . ...... . .... 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-15 

Realty 

Stem Auger 

Project Number: TLB82604.01 

Date, 03/04/04 

Elevation: 431 Feet 

Depth to Groundwater: N/E 

Cased to Depth, N/ A 

Hammer Type: Trip 

uses Soil Description Remarks N-value Moisture 
Content % 

- ................................................. . 
- SM SAND, Silty; loose, moist, 

sj:i.:.:.'" ··. fine to medium dork-
SM \~!':9."'.".r:1 .. _'·._•,.i.t.~ .. t?.?.t.~ .............. . 

SAND, Poorly Graded with 
Silt; loose, moist, fine, 
yellowish-brown 
At 4 Feet - Medium dense, 
dork yellowish-brown 

- ...................................................... , 
SP SAND, Poorly Graded; 

medium dense, damp, fine, 
yellowish-brown 

Moist 

Damp, fine to medium 

Dense 

Medium dense, trace silt 

5 

DD = 104 pcf 

13 

12 

24 

28 

32 

25 

14 

9 

7 

5 

7 

3 

4 

4 

Figure Nmnber B-15 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-15 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TL882604.01 

Date: 03/04/04 

Logged By: D. Ledgerwood Elevation: 431 Feet 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DE:PTH 
(feet) 

l-

t- 35 

395 

40 

390 · 

. 
45 

385-

. 

-50 

380-

t-55 

375 -

t- 60 

370 -

t- 65 

Notes: 

SOIL SYMBOLS 
SAMPLE:R SYMBOLS 

ANO FIE:LD TEST DATA 

...... ..... ...... 
..... -~3/6 

10/6 
:::::· 17/6 
...... ..... . .. . . . ...... . .. . .. .. 

~

15/6 
17/6 
25/6 

1\10/6 
'124/6 

ll±l±l"- 23/6 

uses Soil Description 

SAND, Silty; dense, moist, 
fine, grayish-brown with 
reddisl')'.-brown interbeds 

Fine to medium, reddish
brown 

Bottom of Boring at 51.5 
Feet 

Remarks Molslure 
N-value Confent 7, 

27 3 

42 10 

47 9 

Figure Number B-15 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: 0. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" O.D. Hollow 

I ELEVATION/ I 
DEPTH 
(feet) 

430-~ 0 

r 

r 

425 ~5 

r 

r 

420 ~10 

r 

r 
415 ~,s 

r 

410 20 
. 

405 -1- 25 

. 

400 -f- 30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

. . . . . ..... 
iii 111/6 : : : 12/6 
: : : 13/6 

..... . . . . . . . . . . . . . . . . . . . . ..... ..... . . . . . . . . . . ..... . . . . . . . . . . . . . . . 

..... ..... .. .. . .. .. . .. .. . .. .. . 

..... . . . . . .. .. . .. .. . .. .. . .. .. . .. ... . . . . . 

..... .. ... 

5/6 
6/6 
5/6 

..... · 17/6 
· .. : : ·. 14/6 

·--:-:: 16/6 ...... . .. .. . .. , ... ...... ...... --- -· ..... ' ··-··· ..... . .. . . . --· ' ..... 
rt:i:1:1: 
~ .,: •, :, .. 

10/6 
17/6 
19/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-16 

Realty 

Stem 

USC"S 

-
SM 

- SP 

- ......... 
SP
SM 

Auger 

Project Number: TLB82604.01 

Dote: 03/04/04 

Elevation: 430 Feet 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hammer Type: Trip 

Soil Description Remarks Moisture 
N-value Content ,; 

AC = 3.5 inches 
·---~.9"-~!3: .. :: . '?. i.~.<:=.~E!~ ....... '.' ........ . 

SAND, Silty; medium dense, 
moist, fine, brown 

Yellowish-brown 

SAND, Poorly Graded; 
dense, damp, fine to 
medium, reddish-brown 

SAND, Poorly Graded with 
Slit; dense, moist, fine to 
medium, reddish-brown 
Bottom of Boring ot 20 
Feet 

25 

DD = 107 pcf 

11 

30 

36 

7 

7 

9 

5 

7 

Figure Nmriber B..;:16 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-17 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.D. Hollow Stem Au-ger 

Project Number: TLB82604.01 

Date: 03/04/04 

Elevation: 422 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I DEPTH 
(feat) 

SOIL SYMBOLS 
SAMPLER SYMBOLS uses 

ANO FIELD TEST DATA 
Soil Description Remarks I 

Moisture 
N-value Content % 

-o 

• 
420-

• 
~5 

• 
415 

10 

410 

15 

405 

. 

20 
. 

400-

~25 

395-

r30 

390-

Notes: 

..... . . . . . 

..... . . . . . ..... . . . . . ..... ..... ..... ..... . . . . . ..... ..... . . . . . ..... ..... . . . . . ..... ..... . . . . . . . . . . ..... . . . . . 

. . . . . 

3/6 
4/6 
4/6 

5/6 
5/6 
5/6 

-························································ SM SAND, Silty; loose, moist, 
fine, dark-brown to b!ack 

DD = 99 pcf 
<Ii= 350° 
C = 403 psf 

8 

12 

10 

- ...................................................... DD 
SP- SAND, Poorly Graded with = 108 pcf 10 

7 SM Silt; loose, moist, fine, 
yellowish-brown 

-························································ SP SAND, Poor!y Graded; 
medium dense, dClmp, fine, 
vel!owish brown 
Bottom of Boring at 15 
Feet 

10 

19 5 

Figure Number B-17 



BORING SYMBOLIC LOG 

Project: Fitch Park, C!ark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Dote: 03/05/04 

Logged By: D. Ledgerwood Elevation: 418 Feet 

Drilled By: S. Riley 

Drill Type: CME 7 5 

Auger Type: 8" 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hommer Type: Trip 

I ELEVATION/ I 
9EPTH 
\ feet) 

-o 

415-

410-

-10 

405-

400-

395-

t-

~ 2, 

390 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND F1ELD TEST 0.A.T.A. 

..... ..... .. ... ..... ..... 

..... ..... ..... ..... .. .. . 

..... ..... ... . . .... . 

4/6 
4/6 
5/6 

\ I 1~416 : : : 5/6 
: : : 6/6 

..... . . . . . ..... ..... ..... ..... ..... .. . .. ... .. 
: : : 15/6 : : : 8/6 
: : : 10/6 

..... .... . . ... . . . . . . . ... . . . . . . 

..... ... .. . . . . . . . . . . . . . . . ..... 
, .... r1'16 

~- r.l~l.'1'. 7/6 
. ··:: 8/6 

uses Soil Description 

- ............... .. 
SM SAND, Silty; loose, 

fine, dark-brown, 
roots 
Brown 

moist, 
with 

Medium dense, fine to 
medium, light reddish
brown 

Yellowish-brown 

- .................................................... .. 
SP- SAND, Poorly Graded with 
SM Silt; medium dense, damp, 

+--"""--l. fine to medium, yellowish
brown 
Bottom of Boring at 16.5 

' Feef 

Remarks 

DD;;;: 106 pcf 

Moisture 
N-value Content % 

9 

9 13 

11 8 

18 6 

15 5 

Figure Nmnber B-18 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: 0. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" 0.D. Hollow 

ELEVATION/ I 
DEPTH 
(fHt) 

-0 

410-

-5 

405 

l- 10 

400 .j.. 

l- 15 

395-l-

390 

385 

30 

380-

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.... .... . . . . 

ii : : 19/6 
: : 12/6 

: : : : 15/6 .... .... . . . . . . . . . . . . . . . . . . . . . . . . 

... ... ... ... . .. . .. 
... . .. . . ... . .. . .. , .. ... . .. .. ... . .. . . .. . 

/) : :~~~~6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-19 

Realty 

Stem Auger 

Project Number: TL882604.01 

Dote: 03/05/04 

Elevation: 41 2 Feet 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hammer Type: Trip 

uses Soil Description Remarks Moisture 
N-volue Content 7, 

- ........... _AC = 3 inches 
SP- .... ~.C!~~---=:=: .. ~ .. i.r:i.<?h~~-·-··· 
SM SAND, Poorly Graded with 

Silt; medium dense, dry, 
fine, light-brown 

-·························'····························· SM 

- ...... . 
SP 

SAND, Silty; medium dense, 
damp, fine, slightly, 
cemented, yellowish-brown 

. ........................................ . 
SAND, Poorly Graded; 
medium dense, damp, 
yellowish-brown 

fine, 

Bottom of Boring at 16.5 
Feet , 

DD = 1 02 pcf 
-200 ~ 12% 

27 

20 

20 

2 

5 

4 

4 

Figure,Number B-19 



I 

Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: 0. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8'' O.D. Hollow 

ELEVATION/ I 
DEPTH 
(feef) 

-o 
395 -

390 -

385-

~ 15 

380-1-

r20 

375-+ 

+ 

+-25 

370 

+- 30 

365 

Notes: 

SO!L SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

..... ..... 

..... . . . . . ... .. ..... ... .. ..... ..... . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . 

2/6 
1/6 
2/6 

2/6 
3/6 
4/6 

4/6 
15/6 
17/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-20 

Realty Project Number: TLB82604.01 

Date: 03/05/04 

-

-

Stem Auger 

uses Soil Description 

Elevation: 396 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

Remarks Molsiure 
N-volue Content % 

....... . .......... ............. ........ ········· ..... 
SM 

... ...... 
SP-
SM 

SAND, Silty; very loose, 
moist, fine, with roots, 
dark-brown with interbeds 
light-brown 

Loose 

.......... ......... .................. 
SAND, Poorly Graded with 
Silt; loose, moist, fine 
yellowish-brown 

Medium dense, moist 

Dense, damp 

Bottom of Boring at 20 
Feet 

DD = 97 pcf -- 10 

3 9 

DD = 100 pc/ -- 9 

7 7 

21 9 

32 4 

Figure Number B-20 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-21 

Project: .Fitch Park, Clark Realty 

Location: Monterey, CA 

Projec'. Number: TLB82604.01 

Dote: 03/05/04 

Logged By: D. Ledgerwood Elevation: 410 Feet 

Drilled By: S, Riley 

Drill Type: CME 75 

Auger Type: 8" O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feet) 

410-~0 

400--10 

395--15 

390 + 20 

385 -+-- 25 

380 -,!,- 30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND F'IELD TEST DATA 

: : 4/6 ; :~3/6 

Ii 416 ..... . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . 

uses Soil Description 

- ···················································· 
SM SAND, Silty; loose, moist, 

fine, with light-brown 
interbeds 

Medium dense 

- ..................... ···············"········"•'••····· 
SP- SAND, Poorly· Graded with 
SM Silt; medium dense, damp, 

fine, yellowish-brown 

Botiom of Boring at 16.5 
Feei 

Remarks N-vcilue Moisture 
Content % 

8 8 

DD ;;::; 98 pcf 7 

12 6 

16 6 

23 6 

Figure Number B-21 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged Sy: D. Ledgerwood 

Drilled By: S. Riley 

Drill Type: CME 75 

Auger Type: 8" O.D. Hollow 

1
1 ELEVATION/ I DEPTH 

(feet) 

435 -,-Q 

+ 

430 +- 5 

+ 

425 +- 10 

420 +- 15 

415-+-20 

410·+-25 

405 30 

Notes:. 

SOJL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

... ... . . . 

... . . . . . . 
: : : 2/6 
: : : 2/6 
: : : 2/6 ... . . . ... . . . 
. . . . . . 

.. . . . . . . . . .. . . . . 

... . . . . . . . . . . . . . . . . . . . . . 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-22 

Realty 

Stem Auger 

Proiect Number: TL882604.01 

Date: 03/05/04 

Elevation: 435 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

uses Soil Description Remarks Moisture 
N-value Content % 

- ······················································ SM SAND, Silty; very loose, 
moist, fine to medium, 
brown with light-brown DD ;:::; 101 pcf 

11 

10 

interbeds 

light-brown 

Medium dense, damp 

- .. , .................... ·················· .. ··· .......... , 
SP- SAND, Poorly Graded with 
SM Silt; medium dense, damp, 

fine to medium, yellowish
brown 

Bottom of Boring at 20 
Feet 

4 

13 6 

22 6 

27 5 

Figure Number B-22 



I 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-23 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: S. Riley 

DrHI Type: CME 75 

Auger Type: 8" O.D. Hollow Stem Auger 

Proiect Number: TL88260·4.01 

Dale: 03/05/04 

Elevation: 422 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

ELEVATION/ I 
DEPTH 
(feef) 

SOIL SYMBOLS 
SAMPLER SYMBOLS uses 

AND FIELD TEST DATA 
Soil Description Remarks N Moisture 

-value Content 7. 

0 

420-

. 

5 

415 -

-10 

410-

405-

r20 

400-

+-25 

395 -

+-30 

390 -1" 

Notes: 

: : :~1/6 : : : 3/6 

I I i 5'
6 

..... . . . . . 

..... . . . . . ... .. . .... ..... . . . . . . . . . . . . . . . ..... ..... . . . . . ..... 

..... . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . ..... . .... ..... 

.... .... . . . . .... . . . . . . . . .... . . . . 
..... . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . ..... . . . . . . . . . . ..... 

2/6 
2/6 
1/6 

4/6 
5/6 
6/6 

. · .. · ·nS/6 • ·. ·.: ·. 7/6 
· ··::.· 11/6 

- ................................................... .. 
SM 

-
SP 

SAND, Silty; loose, damp, 
fine, brown 
At 1 Foot - Light-brown 

Very loose, moist, brown 

Medium dense 

Light-brown 

SAND, Poorly Graded; 
medium dense, damp, fine 
to medium, yellowish
brown 
Bottom of Soring at 16.5 
Feet 

8 

DD= 101 pcf 

3 

DD = 106 pcf 

11 

18 

6 

14 

8 

8 

8 

4 

Figure Number B-23 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-24 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Datec 03/08/04 

Logg_ed By: D. Ledgerwood Elevation: 407 Feet 

Drilled By: T._Conley 

Drill Type: CME 75 

Auger Type, 6 5/8 " O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth, N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(fe~i) 

405 -

400-

I- 10 

395-

+ 15 

390 -

. 

20 

385 -

. 

25 
. 

380-
. 

30 

375 

Notes: 

SO!L SYMBOLS 
SAMPLER SYMBOLS 

ANO FIELD TEST DATA 

: : :~2/6 : : : 5/6 
: : : 8/6 

..... 

. . . . . ..... . . .. 

5/6 
4/6 
7/6 

.. ::.-~7/6 
: .': 12/6 

: ; ·: :·: 12/6 
..... . . . . . .. . .. . . .. . . . .. . .. ... .. . .. .. ... 
. . .. . . .. 

6/6 
:: ::: 11/6 
"·~·~= =~'~ 16/6 

-

-· 

uses 

SM 

SP
SM 

Soil Description 

SAND, Silty; medium dense, 
moist, brown 

SAND, Poorly Graded with 
Silt; medium dense, moist, 
fine, yellowish-brown 

- ..................................................... . 
SP SAND, Poorly Graded; 

medium dense, moist, fine, 
yellowish-brown 

Damp 

Sottom of Soring at 16.5 
Feet 

Remarks 

DD == 96 pcf 

Moisture 
N-value Content 7, 

13 8 

7 

11 9 

24 7 

27 4 

Figi.:re ~'mber B-24 



SOIL TEST BORING SYMBOLIC LOG 
ftORING B-25 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Proiect Number: TL882604.01 

Dalee 03/08/04 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Elevation: 389.5 Feet 

Depth to Groundwater: N/E 

Cased to Depth, N/ A 

Auger Type, 6 5/8 " O.D. Hollow Stem Auger Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(ftel) 

rO 

385 

380 -
1- 10 

375-
1-15 

370 
20 

365 -
25 

350-
30 . 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND F'IELO TEST DATA 

.. . . .. . . . . .. 

.. .. 
: : 3/6 
: : 2/6 
; : 4/6 

.. 

:.-~6/6 
: : 8/6 
:·: 10/6 

. 
~

4/6 
6/6 

. · 8/6 

uses 

- SM 

Soil Description 

............................ 
SAND, Silty; loose, moist, 
dark-brown with light
brown 

Dark-brown 

- ...................................... . 
SP SAND, Poorly Graded; 

medium dense, damp, fine, 
yellowish-brown 

Bottom of Boring at 15 
Feet 

Remarks 

DD = 96 pcf 
4? = 30° 
C = 58 psf 

N-value Mo!sfure 
Content % 

6 

18 

14 

10 

11 

3 

3 

Figtire Number B-'25 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-26 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Dote: 03/08/04 

Logged By: D. Ledgerwood Elevation: 379 Feet 

Drilled By: T.Con!ey 

Drill Type: CME 75 

Auger Type: 6 5/8 " O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hammer Type: Trip 

1
1 ELEVATION/ I 

DEPIB 
(fetf) 

rO 

375 -

370-

365 -

+- 15 

360 -

+- 20 

355 • 

+- 25 

3_50 

t 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.. .. . . .. .. . . . . 
: : 3/6 
: : 3/6 
, - 3/6 
.. 
.. . . . . . . . . .. . . 

: : 3/6 
: : 3/6 
: : 6/6 
.. . . .. . . 
. . . . 

. . . . . . . . . . 

;_:~6/6 
• . · · 9/6 
: : ::: 13/6 

.. 
. . . . 
·· :.·,is16 . . .-:,19/6 

~~.-:~16/6 

-

-

uses Soil Description Remarks 

SM SAND, Silty; loose, moist, DD = 102 pct 
fine to medium, dark 
brown to brown (Fill?) 
Trace roots brown (Wood 
debris?) 

Reddish-brown 

SP Sand, Poorly Graded; 
medium dense, damp, fine, 
yellowish-brown 

Bottom of Boring at 20 
Feet 

DD = 103 pct 

N-volue Mo!sfure 
Confenf 7. 

6 

9 

27 

25 

12 

11 

10 

11 

5 

5 

F'igure Number 8-26 
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SOIL TEST BORING SYMBOLIC LOG 
BORING B-27 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type, CME 75 

Auger Type: 6 5/8 " O.D. Hollow Stem Auger 

Project Number: TL882604.01 

Date, 03/08/04 

Elevation: 378 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

ELEVATION/ I SOIL SYMBOLS 
DEPTH SAMPLER SYMBOLS 
(feet) ANO FIELD TEST DATA 

uses Soil Description Remarks Moisture 
N-volue Content % 

rO 

. 
375-

5 

. 
370-

. 

10 
. 

365-

-15 

360 · 

355 -

25 

350 -

r30 

I

:: .. .. 

. . .. 
.. 

: :;~t~ 
: 7/6 

10/6 
10/6 

· · 14/6 
.. . . . . . . . . 

:_.:~12/6 
· · 13/6 
:·. 18/6 

. . . 

. . =---~•1• 
:: :: 9/6 
: : : : 11/6 

-
SM 

.,., .................................... . 
SAND, Silty; medium dense, 
moist, fine, brown 

Damp, light-brown 

- ......... ............. ' ......... . 
SP SAND, Poorly Graded; 

dense, moist, fine, 
reddish-brown 

Medium dense, damp, 
yellowish-brown 

Botfom of Boring at 16.5 
Feet 

15 

DD = 111 pcf 

24 

31 

20 

8 

6 

3 

6 

3 

Notes: 

Figure Number 8-27 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-28 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/08/04 

Logged By: D. Ledgerwood Elevation: 378 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
lDEPi:~ 
feet1 

rD 

375-

370-

365-

360-

+-20 

355-

350 -

r30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

I 
I 1~1/6 : 2/6 

: 4/6 

.. 

3/6 
5/6 
5/6 

.. 

. . 

=--~4/6 
: : 8/6 

'-""-"''"'-'10/6 

uses 

-
SM 

Soil Description 

... , .......................... . 
SAND, Silty; loose, moist, 
fine, brown 

Light-brown 

- .............. ,., ...................... . 
SP SAND, Poorly Graded, 

medium dense, damp, fine 
to medium, linht brown 
Bottom of Boring af 1 5 
Feet 

Remarks 

DD = 101 pcf 

N-value Moisture 
Content % 

6 

1 D 

18 

9 

9 

7 

4 

Figure Number B-28 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-29 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Proiect Number: TLB82604.01 

Date: 03/03/04 

Logged By: D. Ledgerwood Elevation: 360 Feet 

Drilled By: T.Conley 

DrHI Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
D)EP\1:1 
feeb 

360- 0 

. 

. 

355- 5 
. 

. 

350- 10 
. 

. 

345- -15 

. 

340 - 20 

335 ·t- 25 

330-1- 30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

... 

.. . .. . .. 

... ... 

.... .. .. ... ... 

. ... .... 

7/6 
9/6 
12/6 

-

-

-

uses Soil Description 

.... AC = 3 inches 
SM '·Base = 4.5 inches 

........ 
SP-
SM 

SP 

SAND, Silty; medium dense, 
·· .. damp, fine to medium, 

··.reddish-brown ................ 
SAND, Poorly Graded with 

.... Silt; medium dense, damp, 
; fine to medium, reddish
'.brown 
;At 3.5 Feet - Fine, 
'.Y.~.1.1.?:".".i.~h :-:-.t?r.?."'.(~ . 
SAND, Poorly Graded; 
medium dense, dry to 
damp, fine, yellowish
brown 
Fine to medium 

Bottom of Boring at 16.5 
Feet 

Remarks 

DD == 108 pcf 

DD = 99 pcf 

N-value Moisture 
Confent % 

21 

20 

29 

5 

4 

2 

3 

5 

Figure Number B-29 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-30 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TL882604.01 

Date: 03/08/04 

Logged By: D. Ledgerwood Elevation: 391 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased ta Depth: N/ A 

Hammer Type: Trip 

1
1 ELEVATION/ I 

DEPTH 
(feef) 

390 · 

385 -

t- 1 0 

380 • 

15 

375 -

20 

370-

365 • 

30 

360 -

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

;~ 8/6 : 8/6 
: 8/6 .. . . . . . . . . . . 

... .. 

4/6 
5/6 
6/6 

·.::::.~5/6 
; ; : 9/6 

:·.:::·: 13/6 ...... .... .. . .. . . . .... .. . .. .. . . .. .. . ...... . ... .. . .. . . . .... .. . .. .. . . .. .. . 
... ·. ·:.~7/6 
.... : : 12/6 
... : : : 14/6 

uses Soil Description 

- , ........ '"""""' , .............. . 
SM SAND, Silty; medium dense, 

moist, fine, brown, roots 

- ............... . 
SP- SAND, Poorly Graded with 
SM Silt; medium dense, moist, 

fine to medium, reddish
brown 

Fine, light reddish-brown 

- ..... , ... , ...................... . 
SP SAND, Poorly Graded; 

medium dense, damp, 
to medium, ye)lowish
brown 

fine 

Bottom of Boring at 21.5 
Feet 

Remarks 

DD = 99 pcf 
-20D = 12% 

N-value Moisture 
Content % 

16 9 

8 

11 8 

16 8 

22 4 

26 4 

Figure Number B-30 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: 0. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. 

I 
ELEVATION/ I 

DEPTH 
(feet) 

rO 

360 -

5 

355 -

10 

350 -

15 

345 -

·I- 20 

340-

25 

335 -

30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

~3/6 4/6 
5/6 

2/6 
3/6 
6/6 

~
6/6 
9/6 

=="-14/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-31 

Realty Project Number: TLB82604.01 

Date: 03/08/04 

Elevation: 3 64 Feet 

Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

-

uses Soil Description 

... ' ' " ...................................... . 
SM SAND, Silty; loose, moist, 

fine, brown to dark brown 

Increase in moisture, fine 
to medium 

Decrease in moisture, 
yellowish-brown 

Medium dense 

Bottom of Boring at 15 
Feet 

Remarks N-volue Moisture 
Content % 

9 9 

DD = 101 pcf 
13 

9 8 

23 7 

Figure Number B-31 



' SOIL TEST BORING SYMBOLIC LOG 
BORING B-32 

Project: Fitch Park, Clark Realty Project Number: TLB82604.01 

Dale: 03/08/04 Location: Monterey, CA 

Logged By: D. Ledgerwood Elevation: 366 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hommer Type: Trip 

I 
ELEVATION/ I 

DEPTH 
(feel) 

rO 

365 

5 

360-

10 

355-

15 

350-

f- 20 

345 

25 

340-

. 

. 
30 

335-

Notes: 

SO!L SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

: ]1116 
: :323/6 

i ~~2/6 : : 3/6 
: : 4/6 .. .. .. .. .. .. .. .. 
.. 

:_.:~3/6 
· · 3/6 
:·: 6/6 

.. . . 
.. . . . . 

.. ·---~5/6 
: : 6/6 

~~'~= 9/6 

uses Soil Description Remarks Moisture 
N-value Content % 

_ .......... AC = 3 inches 
SM \~~~-~ ....... ~ ... ~.Jn~.\1.e_s_ ........... DD = 

SAND, Silty; dense, damp, 

SP 

fine, brown 

Loose, moist, dark 
reddish-brown 

. ... ,.,., ......... '""""' 
SAND, Poorly Graded; loose, 
damp, fine, yellowish
brown 

Bottom of Boring at 16.5 
Feet 

117 pcf 
34 6 

7 9 

9 6 

15 6 

Figure Number 8-32 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. 

1
1 ELEVATION/ I 

DEPTH 
(feel) 

360 -,- 0 

355 • .i-5 

350-+-10 

345--t--15 

340-t-20 

335-+-25 

330-t-30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD n:sr DATA 

.. . . .. . . . . .. . . . . . . .. 
· · 5/6 

4/6 
8/6 

.. 

. . 

.. :.-:~7/6 
· · · · 6/6 
: : :·: 7/6 

. . . . . . . . 

.... . . . . 
· · . ; -~ 5/6 . . . . 9/6 
: : :·: 15/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-33 

Realty 

Hollow Stem Auger 

Proiect Number: TLB82604.01 

Date: 03/08/04 

Elevation: 360 Feet 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hommer Type: Trip 

uses Soil Description Remarks Molslure 
N-va!ue Content % 

............. . ................. . 
SM SAND, Silty; loose, moist, 

fine to medium, dark
brown with roots 

8 8 

Medium dense, some 3/8" 
roots, brown DD = 101 pcf 

8 

8 

-

No roots 

' ' ' ................ .. 
SP SAND, Poorly Graded; 

medium dense, damp, fine, 
reddish-brown 

Fine to medium, 
yellowish-brown 

Bottom of Boring at 16.5 
Feet 

12 

13 5 

24 3 

Figure Number B-33 



I 

Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. 

ELEVATION/ I 
DEP~~ (feet 

340-

335-

-10 

330-

-15 

325 -

t- 20 

320 -

315 -

~,o 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.. . . . . .. .. .. .. .. 

.. 

.. 

.. 

4/6 
4/6 
3/6 

~5/6 6/6 
8/6 

~7/6 6/6 
9/6 

Notes: 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-34 

Realty 

Hollow 

uses 

-
SM 

Stem Auger 

Proiect Number: TLB82604.01 

Date, 03/08/04 

Elevation: 344 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

Soil Description Remarks Moisture 
N-value Content % 

' ' ............... . 
SAND, Silty; loose, damp, 
fine, brown to dark-brown 

Slight decrease in percent 
silt, brown 

Medium dense, brown to 
light-brown 

Bottom of Boring at 15 
Feet 

DD = 104 pcf 

7 

14 

15 

9 

9 

6 

8 

Figure Number 8-34 



I 

Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " O.D. 
SOIL SYMBOLS 

SAMPLER SYMBOLS 
ELEVATION/ I 

9E~~ feet AND F'IELD TEST DATA 

D 

335 -

330 -

7 D 

325 -

15 

320 -

20 

315 -
. 

25 

31 0 -

·1-30 

Notes: 

8/6 
9/6 

: : : : 11/6 .... . . . . . . . . . . . . . . . . .... . . . . . . . . 

..... . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . 

6/6 
5/6 
5/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-35 

Realty 

Hollow 

uses 

-
SM 

- .... 
SP
SM 

Stem Auger 

Project Number: TLB82604.01 

Dote: 03/08/04 

Elevation: 338 Feet 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hammer Type: Trip 

Soil Description Remarks I Moisture 
N-vc ue Content % 

.... , ... , ...................... . 
SAND, Silty; medium dense, DD = 110 pcf 
moist, fine, trace fine 
roots, brown to dark-
brown 
At 1.5 Feet - No roots 

Loose 

Damp, brown 

. ............................... . 
SAND, Poorly Graded with 
Silt; medium dense, moist, 
fine to medium, yellowish
brown 
Bottom of Boring of 15 
Feet 

DD ::: 1 07 pcf 

20 

10 

17 

11 

7 

6 

5 

11 

Figure Number B-35 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-36 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type, 6 5/8 " 0.0. Hollow Stem Auger 

Proiect Number: TL882604.01 

Date, 03/08/04 

Elevation: 346 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I 
ELEVATION/ I 

9EF'TH 
feet) 

SOIL SYMBOLS 
SAMPLER SYMBOLS uses 

AND f"JELD TEST DATA 
Soil Description Remarks Moisture 

N-volue Content % 

rO 

345 -

5 

340-

335 -

I- 15 

330-

·I- 20 

325 -

25 

320-

30 

315 -

Notes: 

! : : : : :~3/6 : · - : : : 6/6 
I ; : I ~ 6/6 

.... .... ...... ...... . .. . . . ...... .. .. .. .. ....... 
. .. . . . .... .. . .. 

.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

...... ... 

...... .... .. .. .. .. .. 

. .. . . . ... .. 

...... .... .. . .. .. . .. . . 

. .. . . . .... .. . .. .. . . .. .. ...... 

5/6 
6/6 
5/6 

-
SM 

- ...... ,. 
SP 

' ..... ,., ........... , .... . 
SAND, Silty; medium dense, 
moist, fine to medium, 
dark yellowish-brown to 
brown 

SAND, Poorly Graded, 
medium dense, damp, fine, 
yellowish-brown 

- ···································· 
SM SAND, Silty; medium dense, 

moist, yellowish-brown to 
light reddish-brown 

- . . . .. ' ........... . 
SP SAND, Poorly Graded; 

medium dense, damp, 
yellowish-brown 

12 

DD = 104 pcf 

11 

12 

17 

27 

22 

23 

8 

7 

5 

7 

4 

3 

3 

3 

Figure Number B-36 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-36 

Proiect: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/08/04 

Logged By: D. Ledgerwood Elevation: 346 Feet 

Drilled By: T.Conley 

DrHI Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I I ELEVATION/ I SOIL SYMBOLS 
DEPTH SAMPLER SYMBOLS 
(feel) AND FIELD TEST DATA 

35 

310 -

40 

305 -

t-45 

300 -

50 

295-

55 

290-

·I- 60 

285-

Notes: 

' : : : ':: ...... .... .. . .. . . . .... .. 
: :: :: -~5/6 
::::·:. 9/6 
:::; :: 14/6 ..... . .. . . ·1 ...... 
. .. .. 
::: : ·:.i 
=.=.:::)~7/6 
:::::: 11/6 
:::::·. 18/6 ...... ...... .... .. . .. . . . .... .. . .. .. . . .. .. . ...... .... .. . .. . . . .... .. . .. .. . ...... ...... .... .. . .. . . . ...... . .. .. . . .. .. . ...... .... .. . .. . . . .... .. . .. .. . . .. .. . ...... ..... . .. . . . ...... . .. .. 
·.·.:::._~7/6 
.. •. . . 16/6 ...... 
: :: : : : 20/6 

uses Soil Description 

Dense 

Bottom of Boring at 51.5 
Feet 

Remarks N-vo!ue Moisture 
Content % 

23 3 

29 3 

36 4 

Figure Number 8-36 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-37 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/09/04 

Logged By: D. Ledgerwood Elevation: 356 Feet 

Drilled By: T.Conley 

Orm Type: CME 75 

Auger Type: 6 5/8 " 0.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
'(feet) 

rO 

355 -

5 

350-
. 

10 

345-

15 

340-

t-20 

335 -

330 -

r30 

325-

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND f!ELO TEST DATA 

. . . . 

; ; 9/6 
: : 9/6 
; ; 9/6 

.. . . .. . . . . . . . . . . . . . . . . . . . . .. . . 
1: ~7/6 ; : 11/6 
: : 11/6 

'. '. . . . . . . 

.. 

. . .. 
;_:~6/6 
: : 8/6 

~·~··~12/6 

-

-· 

uses Soil Description Remarks 

AC = 3 inches 
SM . ·-.. ~'!~-~-·-':" ... ~ .. _ii')~~.~.~ .... 

SAND, Silty; medium 
damp, fine, brown 

dense, DD = 108 pcf 
-zoo = 19% 

Moist, light reddish-brown 

....... , ..................... .. 
SP SAND, Poorly Graded; 

medium dense, damp, 
vellowish-brown 
Bottom of Boring af 15 
Feet 

Moisture 
N-vclue Content % 

18 

22 

20 

5 

4 

7 

4 

Figure Number B-37 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-38 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TL882604.01 

Dote: 03/09/04 

Logged By: D. Ledgerwood Elevation: 346 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hommer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feet) 

0 

345-

. 
5 

340-

. 
-10 

335-

. 

-15 

330-

!- 20 

325-

!-25 

320-

315 -

Notes: 

. SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

: : : :~2/6 
: : : 2/6 
i i ~ 3/6 

... ... 

: :.-: ~ 4/6 
: : '18/6 

•·=-=~·~12/6 

uses Soil Description Remarks 

- ...................................................... . 
SM SAND, Silty; loose, moist, -200 = 13% 

dark-brown 

Brown 

- ...................................................... , 
SP
SM 

SAND, Poorly Graded with 
Silt; loose, moist, reddish
brown 

- ............................................. .. 
SP SAND, Poorly Graded; 

medium dense, damp, fine, 
yellowish-brown 

Bottom of Boring at 16.5 
Feet 

DD = 109 pcf 

Moisture 
N-value Content % 

5 8 

10 

5 12 

7 8 

20 5 

,J!"igure Number B-38 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-39 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Proiect Number: TLB82604.01 

Date: 03/09/04 

Logged By: D. Ledgerwood Elevation: 352 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

I 
ELEVATION/ I SOIL SYMBOLS 

DEPTH SAMPLER SYMBOLS 
(feat) ANO FIELD TEST DATA 

350·+ 

345 

+- 10 

340·+ 

r 15 

335 · 

20 
. 

330-

25 

325 

~30 

320-

Notes: 

..... . . . . . . . . . . . . . . . 

..... . . . . . . . . . . 
. .. . • . 4/6 
·.::::.· 3/6 

4/6 ...... ... . .. , . . .. .. ...... ..... . .. . . . .... .. ..... . .. .. .... .. ..... ...... ... 
" ..... ...... .... . . .. . . . ... 
" 

uses Soil Description 

_ ..... .. . . AC = 3 inches 
SM ·-.. ~.9.~~ .. =::: .. ?:? ..i.~.9-~~~ .............. . 

-

SAND, Silty; medium 
damp, fine, brown 

dense, 

................................................. 
SP SAND, Poorly Graded; loose, 

damp, fine, yellowish
brown 

Medium dense 

Bottom of Boring at 1 5 
Feet 

Remarks N-value Moisture 
Content % 

16 4 

DD = 101 pcf 
4 

7 4 

20 3 

Figure Nwnber B-39 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-40 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Con!ey 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.D. Hollow Stem Auger 

Project Number: TLB82604.01 

Date: 03/09/04 

Elevation: 392 Feet 

Depth to Groundwater: N/E 

Cased ta Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feet) 

SOIL SYMBOLS 
SAMPLER SYMBOLS uses 

AND FIELD TEST DATA 
Soil Description Remarks Moisture 

N-value Content % 

-o 

390 

" 
t- 5 

385 

-10 

380 • 

15 

375 • 

20 

370 -

365 • 

r30 

360-

Notes: 

..... ..... . . . . . 

..... ..... ..... ..... ..... ..... . . . . . ..... 

. . . . . . . . . . 

. . . . . . ..... . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ..... ..... . . . . . ... .. ..... ..... ..... ..... ..... ..... ..... ..... ..... 

..... ..... ..... ..... ..... ..... ..... ..... . . . . . ..... ..... ..... ..... . . . . . ..... 

2/6 
1/6 
3/6 

7/6 
8/6 
9/6 

~ 
10/6 
14/6 

==~18/6 

- .................................................. . 
SM SAND, Silty; very loose, 

moist, fine, brown to 
dark-brown 
At 1.5 Feet - Moist, brown 

Medium dense, moist to 
damp, fine to medium, 
light-brown 

- ............................................. , 
SP- SAND, Poorly Graded with 
SM Silt; medium dense, damp, 

fine, yellowish-brown 

- .... ..... ........... .. ............ .. 
SM SAND, Silty; dense, moist, 

fine, yellowish-brown 

Reddish-brown 

~otfom of Boring at 31.5 

DD= 102 pcf 

4 

DD = 108 pcf 

17 

24 

29 

35 

32 

8 

8 

9 

6 

5 

5 

a 

12 

Figure Number B-40 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-41 

Project: Fitch, Park, Clark Realty 

Location: Monterey, CA 

Proiect Number: TLBa2604.01 

Date: 03/08/04 ond 03/10/04 

Elevation: 441 Feet Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feel) 

440 

. 

+5 
435-

. 

f- 10 

430-

f- 15 

425-

<-20 

420-

+ 

f- 25 

415-

-I- 30 

410-
. 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

i :314/6 
:::J20/6 

9/6 
10/6 
11/6 

: 17/6 : 10/6 
( 12/6 

!~5/6 : 6/6 
) 9/6 

'~5/6 : 8/6 
! 10/6 

: 15/6 '~9/6 
; 18/6 

uses Soil Description 

_ .. AC = 3 in~hes 
SM \~.9.~~ .. 77 .. ~ .. l~P-~-~:S ............. . 

SAND, Silty; dense, damp, 
fine, brown 

Medium dense 

Reddish-brown 

Yellowish-brown, decrease 
in fines 

Moist, fine to medium 

Remarks 

DD= 112 pc/ 

DD = 102 pcf 
,p = 32 ° 
C = 92 psf 

N-volue Molslure 
Content % 

34 

21 

22 

15 

18 

33 

3 

6 

6 

6 

6 

6 

9 

Figure Number B-41 



SOIL TEST BORING SYMBOLIC LOG 
BORING B'--41 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/08/04 and 03/10/04 

Elevation: 441 Feet Logged By: D. Ledgerwood 

Drilled By: T.Conle'y 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feet) 

~,s 
405-1-

~•o 
400-

395-

.-so 
390-

.- 55 

385-

>- 60 

380-

.- 65 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

j \ ~12/6 ; : 22/6 
: ; 27/6 

.. . . 

) ( ~13/6 
: : 25/6 
; ; 33/6 

.. . . . . 

uses Soil Description 

Dense, reddish-brown 

Very dense, fine to 
medium, dark reddish
brown 

- ··························· ............................ . 
SP SAND, Poorly Graded; very 

dense, damp, fine, 
yellowish-brown 
Bottom of Boring ot 50 
Feet 

Remarks N-voluel Mol:.lure 
Content 7. 

49 10 
. 

10 

61 5 

Figure Nornber B-41 



I 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-42 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

DrHI Type: CME 75 

Auger Type, 6 5/8 " 0.0. Hollow Stem Auger 

Project Number: TLB82604.01 

Dote, 03/09/04 

-Elevation: 434 Feet 

Depth to Groundwater: N/E 

Cosed to Depth, N/ A 

Hammer Type: Trip 

EI.EVATION/ I DEPTH 
SOIL SYMBOLS 

SAMPLER SYMBOLS uses Soil Description Remarks N-volue Moisture 
Content 7. 

(feel) 

-o 
t 

t 

430 

~5 

t 

t 

425 

10 

. 

420-

75 

415-

t- 20 

410-

I- 25 

. 

405-

~3o 

Notes: 

AND FIELD TE:ST DATA 

I 
i 

i ( ~8/6 : : 7/6 
: : 6/6 

.. 

' 

5/6 
6/6 
9/6 

~
6/6 
11/6 
16/6 

~ 10/6 15/6 
20/6 

~Zfl6 
17/6 

~z,,6 
25/6 

- AC = 3 inches 
SM .. --...~.9-~~--:': .. ~ .. lt.1.C?.l:.~~ ................. . 

SAND, Silty; medium dense, 
damp, fine, light-brown 

13 4 

- ... SP .. · ···sA~fr,~ ··p;;~iY"ci~~~ie(~f-···-··· .. o □ = 97 pcf 4 

medium dense, damp, fine, 
yellowish-brown 

- .................................................... . 
SM SAND, Silty; medium dense, 

moist, fine, yellowish
brown to light-brown 

Dense, fine to medium, 
reddish-brown 

Medium dense, fine, 
yellowish-brown 

Dense, fine to medium 

Bottom of Boring at 30 
Feet 

15 6 

27 6 

35 9 

30 7 

43 6 

Figure NurrfrJer B-42 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-43 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Dote: 03/09/04 

Logged By: D. Ledgerwood Elevation: 41 2 Feet 

Drilled By: T.Conley 

Drill Type, CME 75 

Auger Type: 6 5/8 " O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feet) 

410-t-

5 

405-

. 
10 

400-

. 

15 

395-

r20 

390 -

r25 

f- 30 

380 -

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND F'IELO TEST DATA 

.. 
: : : :~6/6 
; ; : : 11/6 
; ; j ~ 12/6 .... .... . . . . 
.. .. .. .. . . . . . . . . . . . . 

:.-~9/6 
: : 16/6 
:·: 18/6 

; 

::.~B/6 
: : 12/6 
: : 13/6 

uses Soil Description 

AC = 3 inches - ........ .. 
SP ·-.. ~.9-~i:: .. =:=: .. ? .. \~.9.J:i.~~- ............... DD 

SAND, Poorly Groded; 
dense, damp, fine to 
medium, light brown - .... ...... . ............................ . 

SM SAND, Silty; medium dense, 
moist, fine to medium, 
reddish-brown 

SAND, Poorly Graded; 
dense, damp, fine, 
yellowish-brown 

Medium dense 

Dense, dry 

Bottom of Boring ot 21 .5 
Feet 

Remarks 

= 102 pcf 

Moisture 
N-value Content 7. 

35 4 

23 10 

34 5 

25 5 

33 2 

Figure Numt::er B-43 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: 0. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. 

1
1 ELEVATION/ I 

DEPTH 
(feet) 

370 

+ 
r5 

+ 
365 

+ 

r10 

+ 
360 

. + 

r 15 

355 

+ 

+-20 

350 

25 

345· 

. 

30 

340-

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

. .. : : -.~7/6 
· ··::.· 9/6 
... ::: 10/6 ... .. ..... . . . . . . . . . . ..... ..... . . . . . . . . . . 

.... . . . . . . .... .... . . . . . . . . . . . . .... 

. . . ..... ..... ... .. 
::: :;~6/6 
::: :: 15/6 
·.:: :.· 18/6 ... . .. . . ..... . .. . . . , ... 
... . .. . . ... .. 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-44 

Realty 

Hollow Stem Auger 

Project Number: TL882604.01 

Date: 03/09/04 

Elevation: 372 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

uses Soil Description Remarks N Moisture 
-volue Content % 

- ... SP". \;.~.~:.}JJ;.~.~;; ____________ ....... 
SAND, Poorly Grade; 

19 6 

_ .......... medium dense, damp, fine, DD 
SM ·: yellowish-brown with some := 101 pcf 

:.1nferbeds of reddish-brown 
6 

-
SP 

\~!!tr ... f.i.r:i.~ .. ~<?.t:iA ................... . 
SAND, Silty; medium dense, 
damp to moist, fine, 
yellowish-brown 

SAND, Poorly Graded; 
dense, moist, fine, 
yellowish-brown 

- ...................................................... . 
SP- SAND, Poorly Graded with 
SM Silt; medium dense, moist, 

fine, yellowish-brown 

Bottom of Boring at 1 6.5 
Feet 

17 9 

33 7 

13 6 

Figure Number B-44 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-45 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/10/04 

Logged By: D. Ledgerwood Elevation: 388 Feet 

Drilled By: T.Conley 

Drill Type, CME 75 

Auger Type, 6 5/8 " O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(feet) 

385-

380 -

375-

370 

r20 

+ 

365-+ 

25 

360 

30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.. .. 

.. .. 
: : 5/6 
. - 6/6 
; ; 8/6 .. .. .. .. .. .. .. 
. . .. .. .. .. .. .. .. .. 
j i=t13/6 
::35□/6 .. .. .. .. 

.. .. .. .. .. 

: : 1"6 ; ; 10/6 
; ; 14/6 
.. .. .. .. .. .. .. .. 

· - 10/6 
; ; 13/6 
: : 16/6 .. .. .. .. .. .. .. 

.. .. .. 
j )~11/6 
1 ; 15/6 
; ; 20/6 .. .. 

; --~10/6 
: : 24/6 

~.-~~•"w 27 /6 

uses 

- ......... . 
SM 

Soil Description 

AC = 2.5 inches 
\Bas.~ .. :=:: ... ~---~-. !n~~-~-~- ............ . 

SAND, Silty; medium dense, 
moist, fine, light-brown 
At 3 F'eet - Damp, trace 
silt 

Remarks N-value Moisture 
Content % 

DD = 99 pcf 10 

14 5 

Very dense, moist, increase 
in fines, brown to DD = 122 pcf >S3 8 

-

groyish-brown 

Medium dense, decrease 
in fines, yellowish-brown 

Reddish-brown 

Dense, increase in 
moisture, fine to medium, 
trace cloy, reddish-brown 

SP SAND, Poorly Graded; very 
dense, damp, fine, 
vellowish-brown 
Bottom of Boring ot 30 
Feet 

24 7 

29 7 

35 11 

51 4 

Figure Numl:::er B-45 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-46 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TL882604.01 

Dote: 03/10/04 

Logged By: D. Ledgerwood Elevation: 375 Feet 

Drilled By: T.Conley 

DrHI Type: CME 75 

Auger Type: 6 5/8 " 0.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cosed lo Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
(f .. t) 

375-,-Q 

. 

370-1-5 

365-1-10 

360-t-15 

355-+-20 

+ 

350-;-25. 

345-1-30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. 

.. 

; j :~12/6 : : : 12/6 
; : ; 10/6 

16/6 
12/6 
16/6 

; ; ~24/6 
; ; 25/6 

~=~==~22/6 

uses Soil Description 

_ ... . . . .. AC :;;; 3 inches 
SM -~-~-~~ .. :': .. ~ .. i.i:1.~.~~:" ................. . 

SAND, Silty; medium dense, 
_ ........... !!'.~!:".~•-··l·i·tl~!.-:--.~.~~:":!: ............. . 

SP- SAND, Poorly Graded with 
SM Silt; loose, damp, fine, 

yellowish-brown 

Dense 

- .......... ························ ······················ 
SM SAND, Silty; medium dense, 

moist, fine, yellowish
brown, micaceous 

Dense, some weak 
cementation, increase in 
fines, pale reddish-brown 

Bottom of Boring at 21.5 
Feet 

Remarks 

DD = 98 pcf 
-2DD = 10% 

N-value Moisture 
Content 7. 

22 8 

4 

10 5 

32 4 

28 6 

47 9 

Figure Number B-4'6 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-47 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TL882604.01 

Date: 03/10/04 

Logged By: D. Ledgerwood Elevation: 362 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I 
ELEVATION/ I 

DEPTH 
(feet) 

rO 

360 -

345 · 

340 · 

335-

I- 30 

330 -

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

5/6 
7/6 
10/6 

:.· 9/6 
;;1115/6 

·--~---~-~· 119/6 

-

uses Soil Description 

AC = 3.5 inches 
·sM ... \~.9-~~ .. =:=: .. ? .. 1'.1.<?'.~.~~ ................ . 

SAND, Silty; medium dense, 
moist, fine, yellowish
brown to reddish-brown ' 

- ·········· ............................................. . 
SP- SAND, Poorly Graded with 
SM Silt; medium dense, moist, 

fine, dark yellowish-brown 

- ............................. . 
SP SAND, Poorly Graded; 

dense, damp, fine to 
medium, vellowish brown 
Bottom of Boring at 15 
Feet 

Remarks 

DD = 100 pcf 

Moisture 
N-vclue Content % 

19 6 

6 

17 6 

34 3 

Figure Number B-47 



Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Logged By: D. Ledgeiwood 

Drilled By: T.Conley 

Drill Type: CME 75 

SOIL TEST BORING SYMBOLIC LOG 
BORING 8-48 

Project Number: B82604.01 

Date: 03/10/04 

Elevation: 348 Feet 

Auger Type: 6 5/8" O.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/A 

Hammer Type: Trip 

ELEVATION/ 
DEPTH 
1feet) 

345· 

+- 5 

340 

+- 10 

+ 
335 

330 

+ 
+- 20 

325 

+- 25 

320 

+- 30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS uses 

AND FIELD TEST DATA 

,1, ,1, 
l0/6 

-

-· 

SM 

SP 

Soil Description 

AC= 3.5 inches 
·. Ba~e: :=:. 4.-~ .in<?\1.~;:; 
SAND, Silty; medium dense, 
moist, fine to medium, 
minor amounts of wood, browri 
to grayish-brown (FILL) 
At 2 Feet - Gray 
At 3 Feet - Dark-gray to black 
Reddish-brown 

. " ... "... . ........... ' . " 
SAND, Poorly Graded; medium, 
dense, damp, fine, 
el lowish-brown 

Bottom of Boring at 15 Feet 

Remarks 

DD= 112 pcf 

N-values Moisture 
blows/ft. Content% 

8 

19 9 

9 5 

19 4 

Figure Number 48 



Proiect: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. 

I ELEVATION/ I 
DEPTH 
(feel) 

335-

330-1-

325-1-

f- 15 

320 

+- 20 

+ 
315 

310 

30 
. 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

ANO FIELD TEST DATA 

.-

.-

.-

.-

: : ~1/6 : : 2/6 
: : 2/6 
.. . . . . 
.. .. . . . . .. . . . . 
· . 2/6 
: •• 3/6 
; : 4/6 

:·: ~4/6 
· · 8/6 
.:~ 10/6 

• -~5/6 8/6 
. . 11/6 

. ~6/6 
: 10/6 
c'=~• ~· 12/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-49 

Realty 

-

Hollow Stem Auger 

Project Number: TL882604.01 

Dote: 03/10/04 

Elevation: 338 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

uses Soil Description Remarks Moisture 
N-value Content ,:; 

- ........................................................ . 
SM SAND, Silty; very loose, 

moist, fine, brown to 
dark-brown 

- ....... . 
SP 

Loose, decrease in percent 
silt, reddish-brown 

SAND, Poorly Graded; loose, 
moist, fine, reddish-brown 

Medium dense, dry, fine to 
medium, yellowish-brown 

Damp 

Bottom of Boring at 21.5 
Feet 

DD ~ 111 pcf 
4' = 33° 
C = 46 psf 

4 

7 

18 

19 

22 

7 

9 

6 

2 

2 

3 

Figure Number B-49 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-50 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Dote: 03/10/04 

Logged By: D. Ledgerwood Elevation: 350 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
9Ef>X~ deeti 

350 0 

345 5 

340- 10 

. 

. 

335- 15 

. 

330-l- 20 

325-t- 25 

. 

320-1-30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

.. .. . . 

· · : : 7/6 

. . 

: : 11/6 
· · 13/6 
.. 

. . . . . . . . . . .. .... . . . . . . .. . . . . . . . . 
1/6 
2/6 

• • . . 2/6 

: . :.:~4/6 
, . .': 5/6 

• : ·. 716 

uses 

-
SM 

Soil Description 

SAND, Silty; medium dense, 
moist, fine to medium, 
dork-brown to brown with 
roots 
Trace 1/4" roots 

Dark-brown 

- ······· .. ················ ...................... . 
SP SAND, Poorly Graded; lease, 

damp, fine, yellawish
brown 

Medium dense 

Bottom af Boring at 15 
Feet 

Remarks 

DD = 106 pcf 

DD::;: 112 pcf 

N-vo!ue Moisture 
Content 7. 

24 

4 

12 

15 

7 

8 

5 

4 

Figure Number B-50 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. 

! 
I ELEVATION/ I DEPTH 

(fee·!~ 

-o 

350-

345-

340 • 

335· 

r20 

330· 

f- 25 

325-

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

. . . . . ..... . . . . . . . . . . ..... 
i i ( ~1/6 : : : 2/6 

... ; ; : 2/6 ..... . . . . . . ... . . . . . . ..... 

. ... . . ... . . ... . . ... . 

. . . . . 
3/6 
4/6 
5/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-51 

Realty 

Hollow Stem Auger 

Project Number: TL882604.01 

Date: 03/10/04 

Elevation: 352 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

uses Soil Description Remarks N-value Moisture 
Content % 

- ....................................................... .. 
SM SAND, Silty; very loose, 

moist, fine, brown 

- ......... . 
SP
SM 

Reddish-brown 

. ... ················· ............... .. 
SAND, Poorly Graded with 
Silt; loose, moist, fine, 
yellowish-brown 

Medium dense, slight 
increase in fines 

Bottom of Boring at 15 
Feet 

4 6 

DD = 103 pcf 7 

9 6 

12 7 

Figure Nunber B-51 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-52 

Proiect: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/10/04 

Logged By: D. Ledgerwood Elevation: 350 Feet 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

1
1 ELEVATION/ I SO!L SYMBOLS 

DEPni SAMPLER SYMBOLS 
]feet AND FIELD TEST DATA 

350 ..,- 0 

+ 

345 5 

340 ;- 10 

+ 

+ 

335·+-15 

330 · I- 20 

325 - 25 

320 - 30 
. 

Notes: 

... ... . . . 

.. . . . . . . 
: : 2/6 
: : 2/6 
: : 5/6 .. .. 

. . . . 

: : :"_'.~4/6 
. . : : 6/6 
, . : · 6/6 .. 

uses Soil Description Remarks 

_ ........... AC= 3.5 inches DD 
104 

f 
SM '-._~~s-~ .. :=:= .. :1' .. !n~~-~-~. ........ = pc 

SAND, Silty; loose, moist, 
fine, brown 

- ' ................... ' ............................ . 
SP SAND, Poorly Graded; 

medium dense, damp, fine, 
yellowish-brown 

Bottom of Boring at 15 
Feet 

N Moisture 
-value Content % 

6 

7 6 

12 4 

17 3 

Figure Number B-52 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-53 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TLB82604.01 

Date: 03/10/04 

Logged By: D. Ledgerwood Elevation: 358 Feet 

Drilled By: T.Conley 

Drm Type: CME 75 

Auger Type: 6 5/8 " 0.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

I 
ELEVATION/ I 

l
DEPTH 
feet) 

355-

350-

+-10 

345-

+-15 

l-

340-

+- 20 

l-

335 -

l-

+-25 

l-

330-

+-30 

l-

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

: : :~ 15/6 : : : 17/6 
: : : 12/6 

""'··"'·'"·. .r.):I.T •::p-): 
..... ..... ..... . . . . . ..... 
..... . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . .. .. ..... 

4/6 
6/6 
6/6 

· ·::: ·_;_~4/6 
···::: 7/6 
.. ·.::: .· B/6 
...... ... . .. .. . .. .. ...... ..... . .. . . . ...... 

uses Soil Description 

AC :::: 2.5 inches -
SM \~-~~!': -~--~ .. \i:1.~.ry~~ ................. . 

SAND, Silty; medium dense, 

Remarks Moisture 
N-va)ue Content 7. 

29 

- .......... ·--~~~P.! .. f.i.~~i .. ~'.~Y'.1.1: ................ DD = 
SP- SAND, Poorly Graded with 1 00 pcf 

5 

2 

SM Silt; medium dense, dry, 
- . "'iiM . · .. f!~: .... .l.i.~.~~-- -~~.~~-':! ............. .. 

SAND, Silty; medium dense, 
damp, fine, yellowish
brown to reddish-brown 

- ..................................................... .. 
SP SAND, Poorly Graded; 

medium dense, damp, fine, 
yellowish-brown 

. .................................................. . 
SP
SM 

SAND, Poorly Graded with 
Silt; medium dense, damp, 
fine, yellowish-brown 

Bottom of Boring at 1 6.5 
Feet 

12 4 

15 4 

20 3 

Figure Number B-53 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " O.D. 

I ELEVATION/ I 
DEPTH 
(feet) 

340 -

335 -t-

r70 

330-1-

I- 15 

325 

+- 20 

320 

25 

315-

. 

r30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

ANO FIELD TEST DATA 

i i ~1116 : : 13/6 
: : 15/6 

.. . . .. . . . . 
1 i j2116 : : :p216 
.. . . . . 

.. . . . . . . 
: : ~7/6 : : 9/6 
j i 11/6 

..... ~4/6 
·.: 5/6 
: • 7/6 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-54 

Realty 

Hollow Stem Auger 

Project Number: TL882604.01 

Dote, 03/10/04 

Elevation: 343 Feet 

Depth to Groundwater: N/E 

Cosed to Depth: N/ A 

Hommer Type: Trip 

uses Soil Description Remarks Moisture 
N-volue Content % 

- ......... . 
SM 

AC = 3.5 inches 
··.Base =: .. ?. i.i:i.~-~.E!~ ........... . 
SAND, Silty; medium dense, 
moist, fine, brown to 
dark-brown 
Very dense; damp, increase 
in fines, dark-brown 

Medium dense, slight 
decrease in percent silt, 
some weak cementotion, 
brown to reddish-brown 

- . ........ . ........................... . 
SP SAND, Poorly Graded; 

medium dense, damp, fine, 
yellowish-brown 

Bottom of Boring at 16.5 
Feet 

28 6 

DD= 110 pcf 
53 3 

20 4 

12 3 

Figµre Nmnber B-54 



I 

Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " 0.0. 

SOIL SYMBOLS ELEVATION/ I 
DEPTH SAMPLER SYMBOLS 
(feet) 

rO 

345-

. 

340-

-10 

335-

330-

325-

320-

r30 
315 -

ANO F!ELD TEST DATA 

.. 

: : :~ 1/6 
; : : 3/6 
: ; ; 5/6 ... . . . . . . . . . . . . 
... ... . . . . . . ... . . . . . . 

2/6 
; : 4/6 
: : 4/6 .. . . . . . . 

.. . . 

. . . . . . . . 

:_.: I"' · · 7/6 
.=-.: 10/6 

. . . . 

:.-:115/6 
·.: ri 1016 

'-''-"'"''-' 16/ 6 

Notes: 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-55 

Realty 

Hollow Stem Auger 

Project Number: TLB82604.01 

Date: 03/09/04 

Elevation: 346 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

uses Soil Description Remarks Mo!slure 
N-vo!ue Content % 

- ' ........ ·················· ........................ . 
SM SAND, Silty; loose, moist, 

fine to n-iedium, dark
brown to brown 

Fine, brown 

Medium dense, increase in 
moisture, reddish-brown 

- ............................ ·······""'"'""'"······· 
SP SAND, Poorly Graded; 

medium dense, moist, fine 
to medium, yellowish
brown 

Damp, fine, yellowish
brown 

Bottom of Boring of 21.5 
Feet 

8 

DD = 102 pcf 

8 

13 

-200 = 5% 
17 

26 

7 

7 

9 

12 

6 

4 

Figure Number B-55 



Project: Fitch Park, Clark 

Location: Monterey, CA 

Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Typec CME 75 

Auger Type: 6 5/8 " O.D. 
SOIi. SYMBOLS I ELEVATION/ I 

DEPTH SAMPLER SYMBOLS 
(feet) 

0 

330-

-5 
325 -

-10 

320 -

-15 

315-

l-- 20 

310 · 

l-- 25 

305 -

300-

Notes: 

ANO flELD TEST DATA 

..... .... . . . . . . 

.. . . . . -

..... ..... ..... ..... ..... . . . . . ..... . . . . . .... . 

..... ..... ..... . . . . . . . . . . . . . . . 

..... . . . . . ..... 

2/6 
2/6 
4/6 

-.~:.=.=-~·/6 
::: 10/6 

· ·' · · · 10/6 

'""j" ...... 
...... 
. .. .. 
..... . .. . . . .... .. 
t t ~ :1: I 
.-~,:r1. 
H~f-1: 

.r.~ ;1; L 
,· 1 ~ :1 .1: 
l t; :1:"i: 
:i:i:1·1 
: i i :1 :1: 

4/6 
8/6 
11/6 

... ..... 
• ,. • · 6/6 
----~ 12/6 ::: '' 16/6 ... ... 
... . .. . . ... . .. . .. ... .. ... . .. . . ... ... 
(~- .. ~~~i~ 
... ..... ... . .. . .. ... .. .. . . 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-56 

Really 

Hollow Siem Auger 

Project Number: TLB82604.01 

Date: 03/09/04 

Elevation: 331 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

uses Soil Description Remarks N-valuel Moisture Content % 

-
SM SAND, Silty; loose, moist, DD ;; 104 pcf 

fine, brown 

- ... ······ ................... ··················"·"·" 
SP SAND, Poorly Graded; 

medium dense, moist, fine, 
yellowish-brown 

- ........... . 
SP- SAND, Poorly Graded with 
SM Silt; medium dense, damp, 

fine, yellowish-brown 

_, .................................................. , 
SP SAND, Poorly Graded; 

medium dense, damp, fine 
to medium, yellowish
brown 

Fine 

Dense, fine to medium 

Bottom of Boring at 30 
Feet 

7 

7 

6 

20 6 

19 5 

28 3 

26 5 

35 4 

Figure Nurrber B-56 



SOIL TEST BORING SYMBOLIC LOG 
BORING B-57 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Project Number: TL882604.01 

Date: 03/09/04 

Logged By: D. Ledgerwood Elevation: 318 Feet 

Drilled By: T.Conley 

Ddll Type: CME 75 

Auger Type: 6 5/8 " 0.0. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hammer Type: Trip 

I ELEVATION/ I 
DEPTH 
{feet) 

315-t-

I- 5 

310 

-10 

305 

-15 

300-

20 

295 -

290-

r30 

Notes: 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

ANO FIELD TEST DATA 

: : : ~3/6 : : : 4/6 
.. \ ! ~ 4/6 ..... . . . . . . . . . . . . . . . . . . . . . . . . . 
..... . . . . . ..... ..... . . . . . ..... . . . . . ..... ..... .... . ..... ..... . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . ... -... --..... . . . . . . . . . . . . . . . 

..... . . . . . 

..... . . . . . . . . . . . . . . . ... --

...... .... .. . .. .. ..... 

. .. . . . .... .. . .. .. . .. , .. 

4/6 
6/6 
6/6 

uses Soil Description 

- ......... . ................................ . 

-

SM SAND, Silty; loose, moist, 
fine, brown to dark-brown 

SP
SM 

Medium dense, brown 

Yellowish-brown to 
reddish-brown 

SAND, Poorly Graded with 
Silt; medium dense, damp, 
fine, yellowish-brown 

Dense 

- ...................................................... .. 
SP SAND, Poorly Graded; 

dense, damp, fine, 
yellowish-brown 

Remarks 

DD = 104 pcf 
'fl = 31 ° 
C = 124 psf 

N-volue Moisture 
Content 7. 

8 

12 

16 

19 

31 

31 

31 

7 

8 

8 

8 

5 

4 

3 

4 

Figure Number B-57 



,---------------------------------
SOIL TEST BORING SYt.ABOUC LOG 
BORING B-57 

Project: Fitch Park, Clark Realty 

Location: Monterey, CA 

Proiect Number: TLB82604.01 

Date: 03/09/04 

Logged By: 0. Ledgerwood Elevation: 318 Feet 

Drilled By: T.Conley 

Drm Type: CME 75 

Auger Type: 6 5/8 " 0.D. Hollow Stem Auger 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

OEPTI, SAMPLER SYMBOLS I ELEVATION/ I SOIL SYMBOLS 

(feef) ANO f'lELD TEST DATA 

285 

t 

t 

280 

40 

275-

45 

270-

·-50 

265 -

I- 55 

260 -

255-

r65 

Notes: 

' f:'?':. ...... . .. .. 

...... ..... . .. . . . .... .. . .. . . . . , ... . .. , .. . .... .. ...... 
••'• .. : :: :: . 
::: ·. ·:. ~7/6 

· · · • · · · 12/6 
·.::::.• 22/63 ..... ...... ...... . .. .. ..... ...... ..... . . . . . . .... .. . .. .. . .. , . ...... ..... . .. . . . .... .. . .. , . . .. .. .... .. ..... . .. . . . .... .. . .. .. . .. .. ...... ..... . .. . . . .... .. 

uses Soil Description 

- ..................... ···················· ........... . 
SP- SAND, Poorly Graded with 
SM Silt; dense, damp, fine, 

yellowish-brown 

Bottom of Boring at 51.5 
Feet 

Remarks N-vcluel Moisture Content % 

35 4 

34 4 

36 5 

Figure Number B-57 



I 

Project: Fitch Park, Clark 

Location: Monterey, CA 
Logged By: D. Ledgerwood 

Drilled By: T.Conley 

Drill Type: CME 75 

Auger Type: 6 5/8 " O.D. 
ELEVATION/ 

DEPTH 
(fee'!) 

330 

325 

10 
320-

. 

~ 15 
315-

-20 
310-

-25 
305-

-
~30 

300-

Notes: 

I SOIL SYMBOLS 
SAMPLER SYMBOLS 

AND FIELD TEST DATA 

1 j i 1,1• : : : 5/6 
; ; ; 6/6 

... ... ... ... 

7/6 
; : ; 7/6 
::JJ10/6 
... ... .. .. .. .. .. .. .. .. .. .. 

... ... 

SOIL TEST BORING SYMBOLIC LOG 
BORING B-58 

Realty 

Hallow Stem Auger 

Project Number: TL882604.01 

Date: 03/09/04 

Elevation: 330.5 Feet 

Depth to Groundwater: N/E 

Cased to Depth: N/ A 

Hommer Type: Trip 

uses Soil Description Remarks I Moisture 
N-va ue Content % 

- ......... . 
SM 

AC = 3 inches 
-...~.9.~~ .. 7: .. ~ .. i.\1.~-~.E!~ .................. . 
SAND, silty; medium dense, 
damp to moist, fine, 
yellowish-brown 

SP- SAND, Poorly Graded with 
SM Silt; medium dense, moist, 

fine, yellowish-brown 

Damp 

Bottom of Boring at 20 
Feet 

11 

DD = 98 pcf 

17 

26 

26 

5 

6 

8 

6 

4 

Figm:e Nmnber B-58 



C-1 B82604.01-02 

APPENDIXC 

RESULTS OF LABORATORY TESTS 

This appendix contains the individual results of the following tests. The results of the moisture 
content and dry density tests are included on the test boring logs in Appendix B. These data, along 
with the field observations, were used to prepare the final test boring logs in Appendix B. 

These Included: 

Natural Moisture 
(ASTMD2216) 

Natural Density 
(ASTMD2216) 

Consolidation 
(ASTM D2435) 

Moisture-Density 
Relationship 
(ASTM D1557) 

R-Value 
(ASTM D2844) 

Number of Tests: 

323 

69 

12 

4 

30 

To Determine: 

Moisture contents representative of field conditions at 
the time the sample was taken. 

Dry unit weight of sample representative of in-situ or 
in-place undisturbed condition. 

The amount and rate at which a soil sample 
compresses when loaded, and the influence of 
saturation on its behavior. 

The optimum (best) moisture content for compacting 
soil and the maximum dry unit weight (density) for a 
given compactive effort. 

The capacity of a subgrade or subbase to support a 
pavement section designed to carry a specified traffic 
load. 



C-2 

These Included: Number of Tests: 

Grain-Size Distribution 
(ASTMD422) 

Direct Shear 
(ASTM D3080) 

Sulfate Content 
(ASTM D4327) 

Chloride Content 
(ASTM D4327) 

Resistivity 
(ASTM Dl 125) 

pH (ASTM D4972) 

8 

6 

3 

3 

3 

3 

B82604.01-02 

To Determine: 

Size and distribution of soil particles, i.e., clay, silt, 
sand, and gravel. 

Soil shearing strength under varying loads and/or 
moisture conditions. 

Percentage of water-soluble sulfate as (SO4) in soil 
samples. Used as an indication of the relative degree 
of sulfate attack on concrete and for selecting the 
cement type. 

Percentage of soluble chloride in soil. Used to 
evaluate the potential attack on encased reinforcing 
steel. 

The potential of the soil to corrode metal. 

The acidity or alkalinity of sub grade material 



UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
COARSE FINE COARSE MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3 3/4 3/8 4 10 ..._ 20 40 60 140 200 
100 0 

i's 
~ 

~ 

\ 
80 20 

'""" EiJ 
L cc 

" " -- " ., 
"' "' ~ 111 ~ 

"' "' 60 40 
ell! "' " " z z - -"' ;:: "' < " 0. "' 

'""" 40 60 '""" z z 
" " u u 
"' "' " " 0. 0. 

20 80 

~ 

" 
0 100 
10' 10 2 10 1 1 er' 110-2 1cr' 

GRAIN SIZE IN MILLIMETER 

SYMBOL BORING ~ t A Pl 
~ DESCRIPTION 

0 8-38 0-1.5 SILTY SAND (SM) 

□ B-46 3.5-5 POORLY-GRADED SAND with Silt (SP-SM) 

L 8-47 5-6.5 POORLY-GRADED SAND with Silt (SP-SM) 

◊ 8-55 15-16.5 POORLY-GRADED SAND (SP) 

Remark 

B82604.01 Fitch Park 

The Twining 
Labs Inc. GRAIN SIZE DISTRIBUTION Figure No. 1 

Fresno, CA 



UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
COARSE FINE COARSE MEDIUM I FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3 3/4 3/8 4 10 20 40 60 140 200 
100 

~ 0 

' \ 

' 
80 20 

'"' '"' ::c ::c C, 
C, -- "" ~ 111 ,= 
,., ,., 

"" "' 60 40 
i:, 

C, "" z z - < Cl] 
Cl] '"' « "' '" ~ 

'"' 40 60 '"' z z 
" "' u u 
~ ~ 

"' "" '" ~ '" 
20 80 

!l;: 
I" 

0 •" 100 
' 

1'0 2 10-i 1'6--2 10 3 10 1 10-' 
GRAIN SIZE IN MILLIMETER 

SYMBOL BORING 11ft.c t A A DESCRIPTION 

0 B-4 3.5-5 SILTY SAND (SM) 

D B-19 1.5-3 Poorly Graded Sand with Silt (SP-SM) 

6 8-30 3.5-5 SILTY SAND (SM) 

◊ 8-37 2.5-4 SILTY SAND (SM) 

Remark : 

B82604.01 Fitch Park 

The Twining 
Labs Inc. GRAIN SIZE 

Fresno, CA 
DISTRIBUTION Figure No. 2 



COMPRESSIVE STRESS IN KSF 

1cr1 I 10 10' 
0 .663 

' ,, 

2 .630 

E--< 
;i:: 

"' -01 
;i:: 

z - 4 .597 
01 

"" 0 

"' -z I'-. ~ 5l '-u 
" E--< ,_ - ' -,. 

' 0 z 6 ,-----. --- .563 > 
01 -u 

"' 01 
0.. 

8 .530 

10 .497 

BORING 8-2 DESCRIPTION : Silty SAND (SM) 
DEPTH (ft) 0.8-2.3 LIQUID LIMIT 
SPEC. GRAVJTY : 2.65 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (•) (pc!) SATURATION RATIO 

INITIAL 7.1 99.6 28 .663 

FINAL 15.8 105.6 74 .568 

Remark Saturated at 2ksf 

B82604.01 OMC 2 3 Fitch Park Mil. Housing 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 3 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 
. 10-' . 1 10 10' 
0 .795 

~ 
2 .759 

E-< " :a:: 1"-"' -"" '\ :a:: 
z I\ - 4 .723 

"' ,!)- I\ 0 "' -.. -----. -! --- r-
~ - -r D 

u 

" E-< -0 z 6 .687 > "' u 

"' "' "' 
8 .651 

10 .615 

BORING B-13 DESCRIPTION Silty SAND (SM) 
DEPTH (ft) 3.5-5 LIQUID LIMIT 
SPEC. GRAVITY , 2.65 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (•) (pcf) SATURATION RATIO 

INITIAL 11.6 92.2 39 .795 
FINAL 17.9 95.6 65 .732 

Remark . Saturated at 2ksf . 

B62604.01 Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 4 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 
10-1 1 10 10' 

0 , 711 

,,~ 
~ 

"-.._ 

2 "- .676 

E-< l'1 :i:: " '-' - - " 01 ---- ---:i:: - -- --. ~D 
z - 4 .642 
01 0 '-' -z E-< 
< < 
:i:: " 0 

" -E-< 0 z 6 .608 > 01 
0 

" 01 
~ 

. 
8 .574 

10 .540 

BORING 8-17 DESCRIPTION : Silty SAND (SM) 
DEPTH (ft) 1.5-3 LIQUID LlMIT 
SPEC. GRAVITY : 2.65 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (•) (pcf) SATURATION RATIO 

INITIAL 12.0 96.8 45 .711 
FINAL 17.6 99.7 71 .661 

Remark . Saturated at 2ksf . 

B82604.0l Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 5 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 
10-1 1 10 10 2 

0 .700 

r-- '~ 

2 '------- .666 

E--< 

"" ;,: 
CJ r-----01 

' ;,: -, 
"' ' -----. --- - ;:: z -· D - 4 .632 

01 0 CJ -z E--< 
< < ;,: "' 0 

Q -E--< 0 z 6 .598 > 01 
0 

"' 01 
~ 

8 .564 

10 .530 

BORING 8-20 DESCRIPTION ' Silty SAND (SM) 
DEPTH (ft) 0-1.5 LIQUID LIMIT 
SPEC. GRAVITY , 2.65 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 10.6 97.4 40 .700 
FINAL 20.8 100.7 86 .644 

• 

Remark . Saturated at 2ksf 

B82604.01 Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 6 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 

I 0-1 I 10 10 a 
0 .640 

-
I'-..., 

-.._ 
2 -- - " .607 --- >- - • - - ~D E-< ::r: 

CJ 
~ co 
::r: 
z 
~ 4 .574 
co 0 CJ -z E-< .., .., 
::r: "' u 

Cl -E-< 0 z 6 .541 > co 
u 

"' co 
r:. 

8 .509 

10 .476 

BORING B-28 DESCRIPTION Silty SAND (SM) 
DEPTH (ft) 5-6.5 LIQUID LIMIT 
SPEC. GRAVITY : 2.65 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (•) (pcf) SATURATION RATIO 

INITIAL 11.8 101.0 49 .640 
FINAL 17.8 102.8 77 .610 

Remark . Saturated at 2ksf 

8B2604.01 Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 7 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 
10-1 1 10 10' a .657 

'-
~ ,_______ 

2 " .624 

!2 [", 
CJ '--"' . - .. 

' ;11 ---- - --- - - ~p -- . z - ·4 .591 

"' 0 CJ -~ E-< 
.0: 

;11 "' u 
"' E-< -0 z 6 .558 > "' u 

"' "' '" 
8 .525 

10 .492 

BORING 8-33 DESCRIPTION : Silty SAND (SM) 

DEPTH (ft) : 3.5-5 LIQUID LIMIT 
SPEC. GRAVITY : 2.65 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 9.6 99.9 39 .657 

FINAL 18.4 103.1 81 .606 

Remark : Saturated at 2ksf 

B82604.0l Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 8 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 
1 □-1 1 10 10 2 

0 .576 

~, 

......, 

2 

......___, 
.545 

~ - " ' '° 
.. ----- ' '-' --- -- --- ' 01 

'° i"i 4 .513 
01 0 '-' -z ~ 

"" < 

'° "" 0 
Q 

S--< -0 z 6 .482 > 01 
0 

"' 01 

"" 
8 .450 

10 .419 

BORING B-40 DESCRIPTION Silty SAND (SM) 
DEPTH (ft) 0-1.5 LIQUID LIMIT 
SPEC. GRAVITY : 2.65 PLASTIC LIMIT : 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 8.3 105.0 38 .576 

FINAL 16.4 107.7 81 .537 

Remark : Saturated at 2ksf 

BB2604.01 Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION 

Fresno, CA 
TEST Figure No. 9 



COMPRESSIVE STRESS IN KSF 
1 □-1 1 10 10' 

0 .722 

'- '-~ 

2 .688 

!ii '- '-.. 
'"' -"' -c ;,: ---- - ts --- -- - - f-. )',,, J z - 4 .653 

"' 0 

'"' -
::a ~ 
;,: "' u 

Cl 
E-< -0 z 6 .619 > 
"' u 

"' "' -
'" 

8 .584 

10 .550 

BORING 8-42 DESCRIPTION Poorly Graded SAND (SP) 
DEPTH (ft) 5-6.5 LIQUID LIMIT 
SPEC. GRAVITY , 2.65 PLASTIC LIMIT ' 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 6.9 96.1 25 .722 

FINAL 21.4 99.3 85 .667 

Remark . Saturated at 2ksf 

B82604.01 Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 10 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 
10-1 

1 10 10' 0 ' ' .611 
I 

----
...___ 

,...___ 

" -- h 2 -- .579 --- r- -E-< -, ~D :r; 

" -"' :r; 

z - 4 .547 

"' 0 

" -z ~ 

"' «: :r; "' u 
0 -E-< 0 z 6 .514 > "' u 

"' "' ~ 

8 .482 

10 .450 

BORING 8-44 DESCRIPTION Silty SAND (SM) 
DEPTH (ft) 3.5-4.5 LIQUID LIMIT 
SPEC. GRAVJTY : 2.65 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (•) (pcf) SATURATION RATIO 

INITIAL 8.2 102.8 36 .611 
FINAL 19.3 104.6 88 .582 

Remark Saturated at 2ksf 

B82604.01 Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 11 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 

!~' 1 10 10' 
0 .551 

r--------._ 

""-2 " .520 

!a --.. -- .. r---
"' -----. --- c- ' - --
"' ~ 
z - 4 .489 

"' 0 "' -z " <C 
~ "' u 

Q 
E-< -0 z 6 .458 > "' u 

"' "' '" 
8 .427 

10 .396 

BORING B-49 DESCRIPTION Silty SAND (SM) 
DEPTH (ft) 3.5-5 LIQUID LIMIT 
SPEC. GRAVITY , 2.65 PLASTIC LIMIT ' 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (•) (pcf) SATURATION RATIO 

INITIAL 11.0 106.7 53 .551 
FINAL 18.3 109.5 95 .512 

Remark . Saturated at 2ksf . 

B82604.0l Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 12 

Fresno, -CA 



COMPRESSIVE STRESS IN KSF 

!IT' 1 10 10 2 

0 .623 

1-.. '-~ 
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10 .460 

BORING B-55 DESCRIPTION Silty Sl\ND (SM) 
DEPTH (ft) 3.5-5 LIQ urn LIMIT 
SPEC. GRAVITY : 2.65 PLASTIC LIMIT 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pc!) SATURATION RATIO 

INITIAL 9.7 102.0 41 .623 

FINAL 19.2 106.3 91 .558 

Remark ; Saturated at 2ksf 

B82604.01 Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 13 

Fresno, CA 



COMPRESSIVE STRESS IN KSF 

lu1 1 10 10 a 
0 ' .626 

---
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E--< '-., 
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8 .496 

10 .463 

BORING 8-56 DESCRIPTION Silty 811.ND (SM) 
DEPTH (ft) 1.5-3 LIQUID LIMIT 
SPEC. GRAVITY 1 2.65 PLASTIC LIMIT I 

MOISTURE DRY DENSITY PERCENT VOID 
CONTENT (%) (pcf) SATURATION RATIO 

INITIAL 8.5 101.8 36 .626 

FINAL 19.5 105.2 90 .574 

Remark Saturated at 2ksf 

B82604.0l Fitch Park 

The Twining 
Labs Inc. CONSOLIDATION TEST Figure No. 14 

Fresno, CA 
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NORMAL STRESS IN KSF 
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.0 
.00 .06 .12 .18 .24 .30 

HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : 8-2 DEPTH (ft) ' .8-2.3 

DESCRIPTION cSilty SAND (SM) 
STRENGTH INTERCEPT (C) .349 KSF 

(PEAK STRENGTH) 
FRICTION ANGLE (PHI) 30.4 DEG 

MOISTURE DRY DENSITY VOID · NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (•) (pcf) RATIO STRESS (ksf) SHEAR (ksf) SHEAR (ksf) 

0 18.1 106.8 .549 1.00 .94 .70 

□ 16.5 109.9 .505 2.00 1.52 1.08 

"' 18.0 105.8 .562 3.00 2.11 1.69 

Remark 

882604.01 Fitch Park 

The Twining 
Labs Inc. DIRECT 

Fresno, CA 
SHEAR TEST Figure No. 15 
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HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : B-17 DEPTH (ft) 1.5-3 

DESCRIPTION : Silty SAND (SM) 
STRENGTH INTERCEPT (C) .403 KSF 

(PEAK STRENGTH) 
FRICTION ANGLE (PHI) 34.9 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pcf) RATIO STRESS (ksf) SHEAR (ksf) SHEAR (ksf) 

0 25.8 96.2 .719 1.00 1.06 .75 

0 24.7 96.6 .713 2.00 1.87 1.38 

~ 25.6 98.0 .687 3.00 2.46 1.82 

Remark . . 

B82604.01 Fitch Park 

The Twining 
Labs Inc. DIRECT SHEAR TEST Figure No. 16 

Fresno, CA 
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HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : 8-25 DEPTH (ft) 1.5-3 

DESCRIPTION ,Silty SAND (SM) 
STRENGTH INTERCEPT (C) .058 KSF 

(PEAK STRENGTH) 
FRICTION ANGLE (PHI) ' 29.6 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (•) (pc!) RATIO STRESS (ksf) SHEAR (ks!) SHEAR (ksf) 

0 26.4 93.8 .763 1.00 .67 .50 

□ 25.8 92.6 .786 2.00 1.12 .94 

"' 22.8 97.1 .702 3.00 1.80 1.32 

Remark 

B82604.0! Fitch Park 

The Twining 
Labs Inc. DIRECT SHEAR TEST Figure No. 17 

Fresno, CA 
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HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : B-41 DEPTH (ft) 5.0-6.5 

DESCRIPTION :Silty SAND (SM) 

STRENGTH INTERCEPT (C) ' .092 KSF 
(PEAK STRENGTH) FRICTION ANGLE (PHI) ' 32.4 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (•) (pcf) RATIO STRESS (ks!) SHEAR (ks!) SHEAR (ks!) 

0 18.8 102.8 .608 1.00 .77 .61 
0 23.6 94.1 .758 2.00 1.27 1.03 ,. 19.6 106.1 .559 3.00 2.04 1.51 

Remark 

B82604.01 Fitch Park 

The Twining 
Labs Inc. DIRECT SHEAR TEST Figure No. 18 

Fresno, CA 
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HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : B-49 DEPTH (ft) 3.5-5 

DESCRIPTION : Silty SAND (SM) 
STRENGTH INTERCEPT (C) .046 KSF 

(PEAK STRENGTH) 
FRICTION ANGLE (PHI) 33.4 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (%) (pc!) RATIO STRESS (ksf) SHEAR (ksf) SHEAR (ks!) 

0 19.9 103.7 .595 1.00 .71 .66 

□ 18.6 107.8 .535 2.00 1.36 1.10 

" 18.8 1 02.4 .614 3.00 2.03 1.69 

Remark 

B82604.01 Fitch Park 

The Twining 
Labs Inc. DIRECT SHEAR TEST Figure No. 19 

Fresno, CA 
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HORIZONTAL DEFORMATION IN INCH 

BORING/SAMPLE : 8-57 DEPTH (ft) 3.5-5 

DESCRIPTION :Silty SAND (SM) 
STRENGTH INTERCEPT (C) .124 KSF 

(PEAK STRENGTH) 
FRICTION ANGLE (PHI) 30.7 DEG 

MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL 
SYMBOL CONTENT (•) (pcf) RATIO STRESS (ks!) SHEAR (ks!) SHEAR (ksf) 

0 18.6 102.8 .609 1.00 .68 .61 

□ 18.7 101.9 .622 2.00 1.39 1.25 

6 19.8 103.6 .597 3.00 1.87 1.49 

Remark 

B82604.0l Fitch Park 

The Twining 
Labs Inc. DIRECT SHEAR TEST Figure No. 20 

Fresno, CA 



PROCTOR TEST REPORT 
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"Modified" Proctor, ASTM D 1557, Method A 

Elev/ Classification Nat. LL % > % < Sp.G. PI Depth uses AASHTO Moist. No.4 No.200 

1-3.5 (SM) 2.65 

TEST RESULTS MATERIAL DESCRIPTION 

Optimum moisture . 9 .3 % SIL TY, SAND (SM) 

Maximum dry density . 117.0 pcf 

Project No.: B82604.01 Remarks: 

Project: Fitch Park 

Location: R-1, B-2 

Date: 03-29-04 

PROCTOR TEST REPORT 

THE TWINING LABORATORIES, INC. Figure No. 21 



PROCTOR TEST REPORT 
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Water content, % 

"Modified" Proctor, ASTM 0 1557, Methad A 

Elev/ Classification Nat. Sp.G. LL PI % > % < 
Depth uses AASHTO Moist. No.4 No 200 

.5-3.5 SP-SM 2.70 

TEST RESULTS MATERIAL DESCRIPTION 

Optimum moisture • 10. 2 % 

Maximum dry density . 109. 4 pcf 
Silty SAND (SM) 

Project No.: B82604 .01 Remarks: 

Project: Fitch Park 

Location: R-14, B-19 

Date: 3-29-04 

PROCTOR TEST REPORT 

THE TWINING LABOR A TOR I ES, INC. Figure No. 22 



PROCTOR TEST REPORT 
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"Modified" Proctor, ASTM D 1557, Method A 

Elev/ Classification Nat. 
Sp.G. LL PI % > % < 

Depth uses AASHTO Moist. No. 4 No.200 

.5-3.5 ISM) 2.65 

TEST RESULTS MATERIAL DESCRIPTION 

Optimum moisture a 10 .3 % SILTY SANO (SM) 

Maximum dry density a 120.0 pcf 

Project No.: 882604 .01 Remarks: 

Project: Fitch Park 

Location: R-28, B-38 

Date: 03-26-04 

PROCTOR TEST REPORT 

THE TWINING LABORATORIES, INC. Figure Na. 23 



PROCTOR TEST REPORT 
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"Modified" Proctor, ASTM D 1557, Method A 

Elev/ Classification Nat. 
LL % > % < Sp.G. PI Depth uses AASHTO Moist. No . .<:l No.200 

1-3.5 SM 2.70 

TEST RESULTS MATERIAL DESCRIPTION 

Optimum moisture . 12. 1 % Silty SAND (SM) 
Maximum dry density • 109. 2 pcf 

Project No.: 882604.01 Remarks: 

Project: Fitch Park 

Location: R-35, B-47 

Date: 3-29-04 

PROCTOR TEST REPORT 

THE TWINING LABORATORIES. INC. Figure No. 24 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , B-2,R-1 
SOIL DESCRIPTION , Silty SAND (SM) 

LIQUID LIMIT ' SPECIFIC GRAVITY , 2.65 
PLASTIC LIMIT DATE , 03/09/04 

TEST NUMBER I 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 1.0 1.0 1.0 
MOISTURE AT COMPACTION, 9.4 1 0.3 9.0 
DRY DENSITY, PCF 120.2 118.7 117.8 
EXUDATION PRESSURE, PSI 378.0 159.2 584.1 
G.E. (STABILITY), FT .25 .35 .21 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 71. 1 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 24 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , 8-4,R-3 
SOIL DESCRIPTION , Silty SAND (SM) 

LIQUID LIMIT SPECIFIC GRAVITY , 2.65 
PLASTIC LIMIT ' DATE , 03/11/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, .5 .5 .5 
MOISTURE AT COMPACTION, 13.9 14.3 13.5 
DRY DENSITY, PCF 1 06. 1 105.3 107.0 
EXUDATION PRESSURE, PSI 314.3 217.3 583.3 
G.E. (STABILITY), FT .25 .30 .24 
G.E. (EXPANSION), FT .00 .DO .OD 

R-VALUE BY STABILITY 76.0 

Cal Test Method 301 

BB2604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 25 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : 8-6,R-4 
SOIL DESCRIPTION : Poorly Graded SAND (SP) 
LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/15/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 1.5 1.5 1.4 
MOISTURE AT COMPACTION, 11. 7 12.5 13.2 
DRY DENSITY, PCF 107.4 107.8 107.0 
EXUDATION PRESSURE, PSI 609.6 400.3 224.4 
G.E. (STABILITY), FT .27 .28 .32 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 71. 1 

Cal Test Method 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 26 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-8, R-6 
SOIL DESCRIPTION : Silty SAND (SM) 
LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/12/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, .5 .5 .5 
MOISTURE AT COMPACTION, 11.8 11.0 9.7 
DRY DENSITY, PCF 117.2 117.9 115.0 
EXUDATION PRESSURE, PSI 122.6 248.3 580.1 
G.E. (STAB!LlTY), FT .43 .32 .28 
G.E. (EXPANSION), FT .OD .OD .OD 

R-VALUE BY STABILITY : 71 .1 

Cal Test Method 301 

B82604.0l Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 27 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-10,R-7 
SOIL DESCRIPTION :Silty SAND (SM) 
LlQUJD LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/07 /04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 3.1 3. 1 3.1 
MOISTURE AT COMPACTION, 1 0.8 10.0 9.1 
DRY DENSITY, PCF 119.2 11 6.8 118.8 
EXUDATION PRESSURE, PSI 105.0 300.0 660.5 
G.E. (STABILITY), FT .42 .34 .30 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILlTY : 67.8 

Cal Test Method 301 

B82604.0l Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 28 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-11,R-B 

SO!L DESCRIPTION Silty SAND (SM) 

LIQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/11/04 

TEST NUMBER l 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, .5 .5 .5 
MOISTURE AT COMPACTION, 13.1 11.8 1 0. 1 
DRY DENSITY, PCF 111 .0 111 .9 110.7 
EXUDATION PRESSURE, PSI 139.3 288.1 676.4 
G.E. (STABILITY), FT .36 .27 .22 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 73.8 

Cal Test Method 301 

B82604.0l Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 29 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , B-12,R-9 

SOIL DESCRIPTION , Silty SAND (SM) 

LIQUID LIMIT ' SPECIFIC GRAVITY > 2.65 
PLASTIC LIMIT DATE , 03/30/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 1.0 1 .0 1.0 
MOISTURE AT COMPACTION, 10.7 9.8 10.3 
DRY DENSITY. PCF 119.8 121.0 11 9.6 
EXUDATION PRESSURE, PSI 276.9 511.7 429.7 
G.E. (STABILITY), FT .37 .33 .34 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 62.5 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 30 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-14,R-10 
SOIL DESCRIPTION : Silty SAND (SM) 

LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/12/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, .5 .5 .5 
MOISTURE AT COMPACTION, 11.4 12.2 11. 6 

DRY DENSITY, PCF 111 .5 111 .3 111 .8 
EXUDATION PRESSURE, PSI 652.6 158.4 555.5 
G.E. (STABILITY), FT .27 . .33 .28 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 69.6 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 31 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : 8-16,R-12 

SOIL DESCRIPTION : Silty SAND (SM) 
LlQUJD LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT : DATE : 03/24/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 1 .5 1 .5 1.5 
MOISTURE AT COMPACTION, 10.4 9.6 10.0 
DRY DENSITY, PCF 122.9 122.4 118.7 
EXUDATION PRESSURE, PSI 195.8 475.9 374.0 
G.E. (STABILITY), FT .34 .25 .26 
G.E. (EXPANSION), FT .OD .00 .00 

R-VALUE BY STABILITY 69.4 

Test Method Cal 301 

BB2604.0l Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 32 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-18,R-13 

SOIL DESCRIPTION : Silty SAND (SM) 

LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/18/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, .5 .5 .5 
MOISTURE AT COMPACTION, 1 0. 1 11 .0 10.6 
DRY DENSITY, PCF 111 .7 111 .5 111 .6 
EXUDATION PRESSURE, PSI 767.9 217.3 557.9 
G.E. (STABILITY), FT .28 .29 .28 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 72.5 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 33 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-19,R-14 
SOIL DESCRIPTION Poorly Graded SAND with Silt (SP-SM) 
IJQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/29/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, . 1 .1 .1 
MOISTURE AT COMPACTION, 13.0 12.6 11.7 
DRY DENSITY, PCF 108.7 108.9 108.8 
EXUDATION PRESSURE, PSI 253.1 354.1 562.6 
G.E. (STABILITY), FT .32 .29 .25 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY : 70.9 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 34 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : 8-23,R-17 

SOIL DESCRIPTION Silty SAND (SM) 

LIQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/11/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, .5 .5 .5 
MOISTURE AT COMPACTION, 13.5 12.6 1 3. 1 
DRY DENSITY, PCF 1 08.1 109.0 107.3 
EXUDATION PRESSURE, PSI 166.3 555.5 397.9 
G.E. (STABILITY), FT .28 .27 .27 
G.E. (EliPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 74.5 

Cal Test Method 301 

B82604.0! Fitch Park 

Twining 
R-VALUE Labs, Inc. TEST Figure No. 35 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : 8-24,R-18 
SOIL DESCRIPTION : Silty SAND (SM) 

LIQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/29/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 4.2 4.2 4.2 
MOISTURE AT COMPACTION, 11 .6 12.9 12.0 
DRY DENSITY, PCF 113.3 11 1 . 1 112.3 
EXUDATION PRESSURE, PSI 638.2 291.3 491.0 
G.E. (STABILITY), FT .31 .39 .34 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 62.9 

Cal Test Method 301 

B82604.0l Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 36 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-27,R-20 
SOIL DESCRIPTION : Silty SAND (SM) 

LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/29/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 4.7 4.7 4.7 
MOISTURE AT COMPACTION, 11 .3 10.4 11 .7 
DRY DENSITY, PCF 120.1 1 21. 1 119.4 
EXUDATION PRESSURE, PSI 345.4 541.9 239.5 
G.E. (STABILITY), FT .41 .30 .54 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 54.4 

Cal Test Method 301 

B82604.0! Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 37 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-30,R-22 
SOIL DESCRIPTION Silty SAND (SM) 

LIQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/15/04 

TEST NUMBER I 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 5.8 5.8 5.8 
MOISTURE AT COMPACTION, 12.0 11 . 1 11. 6 
DRY DENSITY, PCF 111.8 11 4.6 113.8 
EXUDATION PRESSURE, PSI 181.4 635.8 401.1 
G.E. (STABILITY), FT .48 .30 .38 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 56.2 

Cal Test Method 301 

B82604.0I Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 38 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-32,R-24,0.7-3.5' 
SOIL DESCRIPTION : Silty SAND (SM) 
LIQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/23/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 2.0 2.0 2.0 
MOISTURE AT COMPACTION, 10.5 11.4 11 .0 
DRY DENSITY, PCF 117.8 116.6 117.5 
EXUDATION PRESSURE, PSI 408.2 239.5 318.3 
G.E. (STABILITY), FT .28 .36 .32 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 65.6 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 39 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : 8-34,R-25 0.5-3.5 

SOIL DESCRIPTION Silty SAND (SM) 

LlQUID LlMIT SPECIFIC GRAVITY , 2.65 
PLASTIC LIMIT DATE : 03/26/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 3. 1 3.1 3.1 
MOISTURE AT COMPACTION, 11. 7 1 0.8 11 .4 
DRY DENSITY, PCF 118.3 11 8.4 118.6 
EXUDATION PRESSURE, PSI 278.5 702.7 365.3 
G.E. (STABILITY), FT .37 .28 .36 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 61.8 

Cal test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 40 



EXUDATION PRESSURE, PSI 

4 
800 600 400 300 200 0

80 

/ -E-< -01 
01 

/ 
c.. 

"' 01 3 60 E-< 
01 
:>a 
0 
~ -
~ 
(/} "" 2 40 I > ," "' r 
(/} C 
(/} 

"" 01 

~ 
0 - I 20 "' E-< 

"' 01 
> 
0 
0 

00 I 2 3 4 
0 

COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : 8-36,R-27 0.5-3.5 
SOIL DESCRIPTION :Silty SAND (SN) 
LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LlMIT DATE : 03/24/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 3. 1 3.1 3. 1 
MOISTURE AT COMPACTION, 11.7 13.4 12.6 
DRY DENSITY, PCF 114.9 114.7 115.1 
EXUDATION PRESSURE, PSI 780.7 292.1 512.5 
G.E. (STABILITY), FT .24 .26 .25 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STAB!LlTY 72.8 

Test Method Cal 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 41 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : 8-38,R-28 0.5-3.5' 
SOIL DESCRIPTION Silty SAND (SM) 

LIQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/26/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 2.0 2.0 2.0 
MOISTURE AT COMPACTION, 10.5 11 .4 11 .0 
DRY DENSITY, PCF 120. 1 120.3 223.1 
EXUDATION PRESSURE, PSI 448.8 278.5 361.3 
G.E. (STABILITY), FT .32 .38 .33 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 61.4 

Cal Test Method 301 

B82604.0l Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 42 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , B-40, R-30 

SOIL DESCRIPTION , Silty SAND (SM) 
LlQUID LIMIT ' SPECIFIC GRAVITY , 2.65 
PLASTIC LIMIT ' DATE , 03/29/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 2.0 2.0 2.0 
MOISTURE AT COMPACTION, 11 .4 11 .8 11.0 
DRY DENSITY, PCF 114.8 114.2 11 4.5 
EXUDATION PRESSURE, PSI 378.8 260.2 585.7 
G.E. (STABILITY), FT .35 .35 .27 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 66.3 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 43 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , B-42,R-31 

SOIL DESCRIPTION 'Silty SAND (SM) 
IJQUID LlMIT ' SPECIFIC GRAVITY , 2.65 
PLASTIC LIMIT DATE , 03/19/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350,0 350.0 350.0 
INITIAL MOISTURE, 2.0 2.0 2.0 
MOISTURE AT COMPACTION, 11.4 1 3. 1 12.2 
DRY DENSITY, PCF 110.3 109.4 111.0 
EXUDATION PRESSURE, PSI 692.3 152.8 457.6 
G.E. (STABILITY), FT .23 .28 .26 
G.E. (EXPANSION), FT .OD .DO .OD 

R-VALUE BY STABILITY 72.9 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 44 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , B-44,R-33 
SOIL DESCRIPTION : Poorly Gr~ded SAND (SP) 
LIQUID LIMIT ' SPECIFIC GRAVITY , 2.65 
PLASTIC LIMIT DATE , 03/22/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 3.0 3.0 . 3.0 
MOISTURE AT COMPACTION, 12.5 12.0 13.1 
DRY DENSITY, PCF 113.8 114.0 114.0 
EXUDATION PRESSURE, PSI 412.2 524.4 276.9 
G.E. (STABILITY), FT .31 .28 .36 
G.E. (EXPANSION), FT .00 .00 .00 

' 

R-VALUE BY STABILITY 64.0 

Cal Test Method 

B82604.D1 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 45 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , 8-46,R-34 
SOIL DESCRIPTION Silty SAND (SM) 
LIQUID LIMIT SPECIFIC GRAVITY , 2.65 
PLASTIC LIMIT ' DATE , 03/22/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 3.1 3.1 3.1 
MOISTURE AT COMPACTION, 12.6 12. 1 13.2 
DRY DENSITY, PCF 11 2. 1 113.0 112.5 
EXUDATION PRESSURE, PSI 411.4 662.1 295.2 
G.E. (STABILITY), FT .30 .26 .36 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 64.5 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST 46 Labs, Inc. Figure No. 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , B-4B,R-36 

SOIL DESCRIPTION ' Silty SAND (SM) 
LIQUID LIMIT ' SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE , 03/19/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 4.7 4.7 4.7 
MOISTURE AT COMPACTION, 11.3 10.4 9.9 
DRY DENSITY, PCF 120.0 120.8 121.3 
EXUDATION PRESSURE, PSI 205.3 344.6 475.1 
G.E. (STABILITY), FT .41 .33 .27 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 64.4 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 47 
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4 
800 600 400 300 200 0

80 - - / E-< 

) " " ~ '" 
"' "-" 3 60 E-< -" ::,; 
0 ..., -
~ 

"" [/J 

2 40 I 
> < 
"' > r 
[/J C: 
[/J t"J 

" g 
u - 1 20 "' E-< 

"' " > 
0 
u 

00 1 2 3 4 
0 

COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-50,R-37 
SOIL DESCRIPTION Silty SAtm (SM) 
LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/19/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 4.2 4.2 4.2 
MOISTURE AT COMPACTION, 10.7 9.4 8.9 
DRY DENSITY, PCF 119 .4 121.2 122.5 
EXUDATION PRESSURE, PSI 147.2 366.9 666.9 
G.E. (STABILITY), FT .40 .27 .21 
G.E. (EXPANSION), FT .00 .OD .OD 

R-VALUE BY STABILITY 70.3 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 48 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : 8-52, R-39 
SOIL DESCRIPTION : Silty SAND (SM) 
LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/19/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 2.6 2.6 2.6 
MOISTURE AT COMPACTION, 10.7 9.4 10.0 
DRY DENSITY, PCF 117.9 118.7 119 .8 
EXUDATION PRESSURE, PSI 132.9 503.7 257.0 
G.E. (STABILITY), FT .35 .28 .33 
G.E. (EXPANSION), FT .OD .OD .00 

R-VALUE BY STABILITY 67.4 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST 49 Labs, Inc. Figure No. 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-54,R-40 
SOIL DESCRIPTION : Silty SAND (SM) 
LIQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/22/04 

TEST NUMBER I 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 2.6 2.6 2.6 
MOISTURE AT COMPACTION, 11.1 12.0 11.6 
DRY DENSITY, PCF 113.0 11 3.1 113.9 
EXUDATION PRESSURE, PSI 477.5 184.6 381.2 
G.E. (STABILITY), FT .30 .31 .31 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY : 65.8 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST 50 Labs, Inc. Figure No. 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-55,R-41,0.5-3.5 
SOIL DESCRIPTION Silty SAND (SM) 
LIQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/23/04 

TEST NUMBER I 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 2.6 2.6 2.6 
MOISTURE AT COMPACTION, 12.4 11.6 11. 1 
DRY DENSITY, PCF 114.9 115.8 115.8 
EXUDATION PRESSURE, PSI 185.4 314.3 462.4 
G.E. (STABILITY), FT .38 .35 .30 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 62.6 

Test Method Cal 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST 51 Labs, Inc. Figure No. 



EXUDATION PRESSURE, PSI 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION , B-56,R-42,0.5-3.5 
SOIL DESCRIPTION ' Silty SAND (SM) 
IJQUID LIMIT ' SPECIFIC GRAVITY , 2.65 
PLASTIC LIMIT DATE , 03/23/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 2.6 2.6 2.6 
MOISTURE AT COMPACTION, 12.0 12.4 12.9 
DRY DENSITY, PCF 11 4.8 113.9 113.3 
EXUDATION PRESSURE, PSI 471 .1 343.8 292.9 
G.E. (STABILITY), FT .29 .34 .35 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY 63.8 

Cal Test Method 301 

B82604.01 Fitch Park 

Twining 
R-VALUE TEST Labs, Inc. Figure No. 52 
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COVER THICKNESS BY EXPANSION PRESSURE, FEET 

SAMPLE LOCATION : B-58,R-43, 1-3.5' 
SOIL DESCRIPTION Silty SAND (SM) 
LlQUID LIMIT SPECIFIC GRAVITY : 2.65 
PLASTIC LIMIT DATE : 03/26/04 

TEST NUMBER 1 2 3 4 5 
COMPACTION PRESSURE, PSI 350.0 350.0 350.0 
INITIAL MOISTURE, 1 .5 1 .5 1.5 
MOISTURE AT COMPACTION, 1 5. 1 14.2 14.6 
DRY DENSITY, PCF 107.8 107.5 106.6 
EXUDATION PRESSURE, PSI 275.3 693.9 536.4 
G.E. (STABILITY), FT .34 .29 .29 
G.E. (EXPANSION), FT .00 .00 .00 

R-VALUE BY STABILITY : 68.3 

Cal Test Method 301 

BB2604.01 Fitch Park 

Twining 
R-VALUE TEST Figure No. 53 Labs, Inc. 
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REPORT DATE 
LABORATORY ID 

DATE SAMPLED 
DATE RECEIVED 

CLIENT 

PROJECT INFO 
PROJECT# 

ANALYZED BY 
REVIEWED BY 

DATE PREPARED 
DATE ANALYZED 

CLIENT SAMPLE ID 

CORROSION II 
pH 

Resistivity 

Chloride (Cl) 

Sulfate (SO,) 

Sulfate (SO,)' 

: March 24, 2004 
: 4C17004.1 

: 03-12-04 by I. Bianchi 
: 03-17-04 at 1030 from I. Bianchi 

:GEOTECHIA.HARKER 

: FITCH PARK 
: B82604.01 

: N. Tyler 
: J. Ureno 

: 03-19-04 
: 03-19-04 

· R-1 IB-21-35 

RESULT II UNITS II 
5.8 pH 

1200 ohms/cm 

ND % by weight 

ND % by weight 

21 mg/L 

THE TWINING LABORATORIES, INC. 
PAGE 1 of3 

SAMPLE TYPE : Soil 

DLR II METHOD 

NIA ASTM D4972-89 Mod. 1 

NIA CAL Test 424/ASTM 01125-822 

0.001 CAL Test 422/ASTM 04327-842 

0.01 CAL Test417/ASTM D4327-842 

2.0 CAL Test4171ASTM D4327-84 

pr, uelermma 10n per10rmed on reagent-water leachate. 
2Leachate preparation as per CAL Test reference; quantitative analysis as per ASTM reference. 
% by weight: Percent by weight 
ohms/cm: ohms per centimeter@ 25"C 

N/A: Not Applicable 
ASTM: American Society for Testing and Materials 
ND: None Detected 
mg/L: Milligrams per Liter (ppm) 
CAL Test: Department of Transportation 
DLR: Detection Limit for Reporting purposes 

*extraction ratio of Solid: Water= 1 :3 

Rev, ....i._ 4103 (CORR) 



REPORT DATE 
LABORATORY ID 

DATE SAMPLED 
DATE RECEIVED 

CLIENT 

PROJECT INFO 
PROJECT# 

ANALYZED BY 
REVIEWED BY 

DATE PREPARED 
DATE ANALYZED 

CLIENT SAMPLE ID 

CORROSION II 
pH 

Resistivity 

Chloride (Cl) 

Sulfate (SO,)' 

: March 24, 2004 
: 4C17004.2 

: 03-12-04 by I. Bianchi 
: 03-17-04 at 1030 from I. Bianchi 

: GEOTECH / A. HARKER 

: FITCH PARK 
: B82604.01 

: N. Tyler 
: J. Ureno 

: 03-19-04 
: 03-19-04 

· R-12 / B-16 1-3.5 

RESULT II UNITS II 
6.8 pH 

7300 ohms/cm 

ND % by weight 

0.011 % by weight 

37 mg/L 

THE TWINING LABORATORIES, INC. 
PAGE 2 of 3 

SAMPLE TYPE : Soil 

DLR II METHOD 

NIA ASTM D4972-89 Mod. 1 

NIA CAL Test424/ASTM D1125-822 

0.001 CAL Test 422/ASTM D4327-842 

0.01 CAL Test417/ASTM 04327-842 

2.0 CAL Test4171ASTM D4327-84 

pH Determination penormed on reagent-water leachate. 
2Leachate preparation as per CAL Test reference; quantitative analysis as per ASTM reference. 
% by weight: Percent by weight 
ohms/cm: ohms per centimeter@ 25°C 
N/A: Not Applicable 
ASTM: American Society for Testing and Materials 
ND: None Detected 
mg/L: Milligrams per Liter (ppm) 
CAL Test Department of Transportation 
DLR: Detection Limit for Reporting purposes 

*extraction ratio of Solid: Water= 1 :3 

Rav . ...i._ 4/03 (CORR) 



REPORT DATE : March 24, 2004 
LABORATORY ID : 4C17004.3 

THE TWINING LABORATORIES, INC. 
PAGE2of3 

DATE SAMPLED : 03-12-04 by I. Bianchi 
DATE RECEIVED : 03-17-04 at 1030 from I. Bianchi 

CLIENT : GEOTECH / A HARKER 

PROJECT INFO : FITCH PARK 
PROJECT# : 882604.01 

ANALYZED BY : N. Tyler 
REVIEWED BY : J. Ureno 

DATE PREPARED : 03-19-04 
DATE ANALYZED : 03-19-04 SAMPLE TYPE : Soil 

CLIENT SAMPLE ID : R-31/8-421-3.5 

CORROSION II RESULT UNITS II DLR II METHOD 

pH 6.1 pH N/A ASTM D4972-89 Mod. 1 

Resistivity 11000 ohms/cm N/A CAL Test424/ASTM D1125-822 

Chloride (Cl) ND % by weight 0.001 CAL Test 422/ASTM D4327-842 

Sulfate (SO4) ND % by weight 0.01 CAL Test417/ASTM 04327-842 

Sulfate (SO,)' 34 mg/L 2.0 CAL Test417/ASTM D4327-84 

pn ueterm1nation penormed on reagent-water leachate. 
2Leachate preparation as per CAL Test reference; quantitative analysis as per ASTM reference. 
% by weight Percent by weight 
ohms/cm: ohms per centimeter @ 25"C 
N/A: Not Applicable 
ASTM: American Society for Testing and Materials 
ND: None Detected 
mg/L: Milligrams per Liter (ppm) 
CAL Test: Department of Transportation 
DLR: Detection Limit for Reporting purposes 

*extraction ratio of Solid: Water= 1 :3 

Rev . ....i.. 4/03 (CORR) 
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Ms. Y ousra Tilden 
RMC Water and Environment 
2290 N. First Street, Suite 212 
San Jose, CA 95131 

Subject: Marina Coast Recycled Water Pipeline - 100% Design 
Marina, California 

PRELIMINARY TRENCHING EVALUATION 

GEOTECHNICAL 
ENVIRONMENTAL 

WATER RESOURCES 
CONSTRUCTION SERVICES 

Project No. 
7496.1.001.01 

Reference: LandMarine Geotechnics; Preliminary Geotechnical Investigation, Marina Coast 
Water District, Regional Urban Water Augmentation Project, 30% Design, 
Marina, California, July 2006, Project No. 107.001. 

Dear Ms. Tilden: 

This letter records the results of our preliminary consultation regarding trenching conditions 
along the Marina Coast Recycled Water Pipeline. Our consultation is based on our review of the 
referenced report for 30% design, interviews, and a site reconnaissance recently conducted for 
the project. ENGEO Incorporated is currently providing geotechnical services for final design in 
accordance with our proposal dated October 10, 2006. 

TRENCHING CONDITIONS 

Review of existing data suggests that the entire proposed alignment is underlain by Stabilized 
Dune Deposits consisting of clean to silty sands, which are loose to medium dense, in the upper 
10 feet or so. The sands have varying moisture content, depending on the surfacing, local 
hydrology, and the time of year. The variables of fines content, density, and moisture content all 
effect trench stand-up time and, as a result, excavation shoring options. 

Soil conditions along the chosen project alignment appear to be relatively uniform and not 
particularly favorable for trenching. Review of the available data indicates that there likely is not 
a pattern to the occurrence of silty soils which are more favorable to trench stand-up time. A 
good example of this is from the geotechnical investigation we reviewed for 
General Jim Moore Boulevard where borings drilled at 1,000-foot spacing revealed sands with 
fines content varying from 3 percent to 10 percent and moisture contents generally less than 
5 percent. At the north end of the alignment an investigation for the Regional Wastewater 
management system yielded similar results. It is interesting to note that this latter investigation 
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included test pits. The pits encountered essentially the same material type. One pit caved, and 
one did not. 

INTERVIEWS 

Our staff has conducted several interviews with contractors, professionals, and local agency 
employees familiar with the area and has gathered a significant amount of information. 

Don Chapin Company - Our engineer spoke with an employee of Don Chapin Company, a 
contractor based out of Salinas, California. Company projects include the Castroville Water 
Project, the Quail Meadows Project, the Gilroy Sports Park, Campo Pico Blanco and others. 
Several contacts have recommended them as knowledgeable about construction practices for 
pipelines along the Monterey Bay and Central Coast. 

The staff member we talked to told us that the sands in the Marina and Seaside areas can be 
problematic for trenching because they tend to slough into the trench and undermine the adjacent 
pavement if cut too close to vertical. This person told us that they would personally rather use a 
trench shield than speed shoring; however, they acknowledged that where existing utilities 
conflicted with the proposed trench, a shored system such as plywood sheeting with speed shores 
would be necessary. The employee generally said that sands in the Marina area were able to 
stand open more easily than those in the Seaside or Sand City areas. This person did confirm 
that the soiis are variable in the area and that differentiating reaches with good trenching 
conditions versus difficult trenching conditions could be challenging. 

Sanco Incorporated - An employee with Sanco Incorporated, based in Campbell, California, 
communicated with our representative regarding potential trenching conditions that might be 
encountered in the Marina area. Company projects include a large commercial and retail center 
in the Marina area for Shea Homes, including a large underground stormwater drainage system, 
and similar projects throughout the central coast. Other contacts have recommended them as 
extremely knowledgeable about pipeline construction along the Monterey Coast. They claimed 
that speed shores were not an option they used for similar work in the Marina area. They said 
that they open cut the streets and then installed trench shields and pulled them along as they 
excavated at two recent projects in Marina. 

Their staff member indicated that the sand would run at close to ¾: 1 slope (horizontal:vertical) 
and that the material is similar to beach sand. The employee said that they did install some jacks 
with plywood to cross under utilities. They mentioned that a large amount of existing utilities 
would make it difficult to pull a trench shield, and that they thought it may be necessary to both 
remove and replace the utilities as you proceed or open the street wide enough to allow for the 
angle of repose. 
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Monterey Peninsula Engineering - Our engineer talked to an employee of Monterey Peninsula 
Engineering regarding potential trenching conditions in the area. MPE is currently constructing 
improvements on General Jim Moore Boulevard which will connect into the southern end of the 
proposed pipeline. The staff member we talked to claimed that vertical cuts up to eight feet deep 
could be accomplished if they were properly shored; however, deeper than eight feet, the trench 
would begin to slough in. The staff member claimed that in some areas you might get "12 feet if 
you were lucky" and in other areas much less. This person confirmed that conditions were 
variable throughout the area. 

Monterey Bay Engineers - Our engineer talked to an employee of Monterey Bay Engineers, an 
engineering consulting company. Contacts at the City of Marina recommended them as 
knowledgeable about construction practices for pipelines in the project vicinity. 

Their employee claimed that caving is generally not a construction issue if the excavation is less 
than six feet; however, this was assuming an open cut trench with sloped back sides. The 
employee indicated that "no one in the area counts on vertical trenches staying open". Typically, 
this employee has seen slopes up to ½: 1 stand open. Trenches deeper than six feet would need 
trench boxes for protection from caving. 

Local Sanitary District - An inspector with the local sanitary district was able to speak with our 
representative regarding previous trenching experience in the area. The inspector was able to 
confirm that speed shoring was not feasible below approximately 5 feet in depth because of the 
tendency of the soils to cave. The inspector suggested that a good method to try and use would 
be the angled bucket recently used on Reservation Road to install pipeline to approximately 
5 feet in depth. Review of pictures of this bucket show an angle of approximately 1: 1 to ¾: 1. 

City of Marina - Members of the City of Marina staff confirmed the existence of variability in 
the tendency of the soils to stand open in relatively shallow vertical cut trenches throughout the 
area. 

CSUMB - Staff members with the university spoke to our representative briefly about soil 
conditions along the proposed alignment. They confirmed that common methods used in the 
area for trenching include open cut with slopes of¾: 1 to 1: 1. 

Marina Coast Water District - Staff with the MCWD were able to talk with our representative 
regarding previous trenching experience in the area, some of which is directly applicable to the 
currently proposed alignment. 

The water district recently installed a pipeline along Reservation Road between Imjin A venue 
and Crescent A venue. This section of pipeline was installed using open cut trenches to 
approximately 5 feet in depth, laid back at an angle of about ¾:l. The contractor had planned to 
use trench boxes but in general, did not have to use them for most of the installation. This trench 
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was excavated using an angled bucket, as shown in photographs received from the district. This 
particular method proved very successful and may be a method for consideration by contractors 
if the necessary trench section proves acceptable. 

In addition, district employees related that past experience with contractors in the area had 
consisted of almost exclusive use of open cut trenches with slopes of ¾: 1 to 
1: 1 (horizontal:vertical). These trenches were often shored with trench boxes to protect workers; 
however, sheet piling was very rarely used. 

Field representatives of the Water District were also interviewed regarding trenching conditions. 
They related similar experience and gave specific information regarding Crescent A venue and 
Reservation Road. The field staff interviewed said that conditions along our proposed alignment 
could vary considerably with some areas standing up at angles greater than 1: 1, and others acting 
like "sugar sand". Along Reservation Road, during installation of pipeline, much of the trench 
stood open at about ¾: 1; however, there were also areas that were like "baby powder". They 
also said that the hill on Crescent Avenue tended to be more dry towards the top (north of 
Reservation Road) and would stand open better the farther down towards Reservation Road you 
trenched. 

The field staff interviewed also indicated that the intersection of Reservation and 
Crescent A venue has a large number of underground utilities running through it. In general, for 
the Marina area, they said that utiiities were sometimes removed and replaced if too close to an 
excavation. 

Field staff confirmed that speed shoring would likely not be feasible for vertical cuts greater than 
about 5 feet deep. 

Fort Ord Reuse Authority Staff with FORA related their experience in the area regarding prior 
trenching work. In general, the staff said that you could expect stand up time of a few hours 
until the sand dries out. They also confirmed that speed shoring would be difficult to use below 
5 feet deep, primarily because the sand would begin to run. The staff indicated that cribbing 
(similar to speed shoring) could be used if the sands were not running. FORA staff also said that 
they had seen trench boxes and speed shoring equipment at the nearby University Village Project 
( on the south side of 1th A venue), but they had not seen them in use. 

CONCLUSIONS AND DISCUSSION 

At this time we can not differentiate different reaches of the project where flowing sand will or 
will not be encountered. Due to the nature of the sand deposition, there likely are local areas 
historically dominated by transient dunes where loose, dry, clean sand exists. There are also 
historic low areas where more silty sands may have accumulated. Also, areas likely exist where 
grading for the development of the streets and the military base has altered the natural 
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deposition. We will attempt to identify areas of varying conditions; however, realistically, 
conditions likely will vary over short distances and will be difficult to characterize. 

It is our opinion that the project can be accomplished using sloped open cuts and an alternative 
trapezoidal trench backfill section. This may result in conflicts where adjacent utilities exist 
within the trench influence zone and will result in a larger area of street reconstruction than 
would vertical trenches. In some areas, particularly where shallow trenches are feasible, trenches 
may stand open vertically a sufficient time to allow for the use of internal shoring (plywood and 
speed shores/cribbing). While this configuration may save time and cost, it will likely be 
unacceptable where utilities are located within the influence zone of the trench. 

In order to address these concerns we suggest the following: 

• Identify areas where sloped open cuts will not interfere with adjacent utilities and allow 
sloped open cuts or internal shoring at the contractors own risk and discursion. 

• In areas with close adjacent utilities, consider that the contractor may need to: 

• Use sheet piling with trench shields as cross bracing. 
• Relocate selected utilities and use sloped open cuts. 

• Specify selected reaches of trenchless construction, as needed. 

The Marina Coast Water District's standard specifications for recycled water pipelines prescribe 
minimum cover of 42 inches above the pipe (assuming a 12-inch pavement section). This 
implies a trench depth of 6 to 7 feet to the bottom of pipe bedding. Based on these dimensions 
and approximately 6 inches of clearance on either side of the pipe, we anticipate that an open cut 
trench with sides sloped at 1.5: 1, as prescribed by OSHA for type C soils, can be constructed 
with a minimum saw cut of approximately 11 feet, side to side. In turn, existing utilities should 
have at least 1 foot of cover in the temporary cut, meaning that utilities with adequate vertical 
cover could be unaffected within 2 to 3 feet of the trench walls, and not have to be replaced. For 
planning purposes, we anticipate that an 8-foot zone clear of existing utilities centered along the 
pipeline will be sufficient to avoid significant removal and replacement activity due to 
disturbance by trenching activity. In areas where this is not feasible, sheet piling could be driven 
utilizing a trench shield as cross bracing. This may prove more cost effective than removal and 
replacement, and should be evaluated by the design team based on the anticipated areas and 
extent of utility conflicts. 

We recommend that the project team proceed with the geotechnical investigation, including the 
further evaluation of trenching conditions, as planned. We will continue to consider this 
important issue in all the work we do on the project. We will work with you to provide 
appropriate design guidelines and information for the contractor to base their bids upon. 
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Very truly yours, 

ENGEOINCORPORATED 

Douglas Wahl 
dw/le:trnch 

Reviewed by: 
1 

\j A \ 

Rif illiam Ru 

Attachment: Figure 5, Existing Geotechnical Information - Draft 

cc: 1 - Mr. Bob Hoffman - Carollo Engineers 
1 Mr. Brad Hamada-RMC Water and Environment (e-mail only) 
1 Mr. Lou Carella - Carollo Engineers (e-mail only) 
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GEOTECHNICAL EXPLORATION REFERENCES: 

CT 1970 - Reservation Road Undercrossing, soil logs obtained from Cal Trans District 5, 1970. (See Appendix F) 

GCI 1979 - Geotechnical Investigation, Phase II, Regional Wastewater Management System, Stage II, Monterey County, California, 
Prepared by Geotechnical Consultants Inc., April 1979. (See Appendix F) 

D & M 1999 - Report ofGeotechnical Investigation, 12th Street Gateway/2nd Avenue Realignment, Former Fort Ord, Marina and 
Seaside, California, Prepared by D & M Consulting Engineers, Inc., November 1999. (See Appendix F) 

PCE 2004 - Geotechnical Investigation for General Jim Moore Boulevard and Eucalyptus Road, Seaside, California, Prepared by 
Pacific Crest Engineering Inc., February 2004. (See Appendix F) 

TW 2004 - Geotechnical Engineering Investigation Report, Proposed Fitch Park Military Housing, Fort Ord Military Reservation, 
Seaside, Monterey County, California, Prepared by Twining Laboratories, Inc., November 12, 2004. (See Appendix F) 

KF 2005 - Geotechnical Investigation Proposed East Garrison, "B" Zone Tanks, "D" Zone Reservoirs, "E" Zone Hydropneumatic 
Pump Station, and Transmission Mains, Marina Coast Water District, Marina, California, Prepared by Kleinfelder Inc., 
September 28, 2005. (See Appendix F) 

Site 11 - HLA. 1994. Harding Lawson Associates. Volume II - Remedial Investigation. Basewide Surface Water Outfall 
Investigation. Final. October 19, 1995. (See Appendix F) 

Site 16 - HLA. 1994. Harding Lawson Associates. Volume II - Remedial Investigation. Sites 16 and 17. Final. October 19, 1995. 
(See Appendix F) 

Site 17 - HLA. 1994. Harding Lawson Associates. Volume II - Remedial Investigation. Sites 16 and 17. Final. October 19, 1995. 
(See Appendix F) 

Site 18 - HLA. 1994. Harding Lawson Associates. Volume IV - Baseline Ecological Risk Assessment. Final. October 19, 1995. 
(See Appendix F) 

Site 25 - HLA. 1994. Harding Lawson Associates. Volume IV - Baseline Ecological Risk Assessment. Final. October 19, 1995. 
(See Appendix F) 

Site 26 - HLA. 1994. Harding Lawson Associates. Volume IV -Baseline Ecological Risk Assessment. Final. October 19, 1995. 
(See Appendix F) 

Site 27 - HLA. 1994. Harding Lawson Associates. Volume IV -Baseline Ecological Risk Assessment. Final. October 19, 1995. 
(See Appendix F) 

HLA 1999 - Test Pit Logs Obtained From Fort Ord Reuse Authority, Logged by Harding Lawson Associates, November 1999, 
Location Maps Included. (See Appendix F) 

TT 1997 - Boring Logs Obtained From Fort Ord Reuse Authority, Logged by TerraTech Inc., February 1997, No Location Map 
Included. (See Appendix F) 

SH 2006 - Draft Well Installation Completion Report, Armstrong Ranch, Operable Unit 1, Former Fort Ord, California, Total 
Environmental Restoration Contract, Contract No. DACW05-96-D-001 l, Prepared by Shaw Environmental Group Inc., 
September 2006. (See Appendix F) 

DCM 2006 -Geotechnical Engineering Investigation Report, Marina Coast Water District, 2005 Marina Sewer Improvement 
Projects, Marina, California, Prepared by DCM Engineering, August 2006. (See Appendix F) 

FG 2004 - Geotechnical Study, California State University Monterey Bay, North Campus Housing, Monterey County, California, 
Prepared by Fugro West Inc., March 2004. (See Appendix F) 

BASE MAP SOURCE: USGS, TERRASERVER, 1989 
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