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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. 
 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 2 

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. 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 5 

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 

 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 9 

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 
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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. 

 



   ENGEO 
   INCORPORATED 

 

 
7496.1.001.01 
August 7, 2007 27 

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. 
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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.  
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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] 
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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Ty
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.

Lo
g 

S
ym

bo
l

W
at

er
 L

ev
el

B
lo

w
 C

ou
nt

 / 
Fo

ot

32

24

28

55

46

M
oi

st
ur

e 
C

on
te

nt
(%

 d
ry

 w
ei

gh
t)

2.8

2.0

2.8

3.4

D
ry

 U
ni

t W
ei

gh
t

(p
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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-B1
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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-B4
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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-B5
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Ty
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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

1-B6
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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

1-B7
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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

1-B8
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Ty
pe

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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Ty
pe

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

1-B10



08
-0

7-
20

07
  G

:\A
ct

iv
e 

Pr
oj

ec
ts

\7
49

6\
74

96
10

01
01

 G
EX

\B
or

in
g 

Lo
gs

\7
49

61
00

10
1-

B1
1.

bo
r

D
ep

th
 in

 F
ee

t

 0

5

10

15

20

25

30

D
ep

th
 in

 M
et

er
s

0

1

2

3

4

5

6

7

8

9

S
am

pl
e 

Ty
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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Ty
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-B12
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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-B13
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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
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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-B15
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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-B16
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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-B17



08
-0

7-
20

07
  G

:\A
ct

iv
e 

Pr
oj

ec
ts

\7
49

6\
74

96
10

01
01

 G
EX

\B
or

in
g 

Lo
gs

\7
49

61
00

10
1-

B1
8.

bo
r

D
ep

th
 in

 F
ee

t

 0

5

10

15

20

25

30

D
ep

th
 in

 M
et

er
s

0

1

2

3

4

5

6

7

8

9

S
am

pl
e 

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-B18
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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
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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-B20
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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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DRILLING METHOD: 
HAMMER TYPE: 
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Marina Coast R/W 100%

Marina, CA
7496100101 140 lb. Rope and Cathead

10/31/2006
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4.0 in.
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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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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
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Solid Flight Auger

1-B22
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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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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.

Atterberg Limits

P
la

st
ic

 L
im

it

M
oi

st
ur

e 
C

on
te

nt
(%

 d
ry

 w
ei

gh
t)

Fi
ne

s 
C

on
te

nt
(%

 p
as

si
ng

 #
20

0 
si

ev
e)

Geotechnical Exploration
Marina Coast R/W 100%

Marina, CA
7496100301
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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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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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A. Schuetze /
Ram Geotechnical
Solid Flight Auger
140 lb. Rope and Cathead
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Atterberg Limits
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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.
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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

*
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Cc=Cu=
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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

2.5 feet
11/08/06B1 @ 2.5'

Brownish yellow SAND with some silt.

(no specification provided)

11.9#200



(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=
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Particle Size Distribution Report
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7496.1.001.01

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
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Cc=Cu=
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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.:

Remarks
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Coefficients

Atterberg Limits

Soil Description

*
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Cc=Cu=
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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

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)

3.8#200



(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

2.9

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)

13.2#200



(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

4.9

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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7496.1.001.01

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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Particle Size Distribution Report
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7496.1.001.01

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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7496.1.001.01

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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7496.1.001.01

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)

2.3#200



(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

10.1

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)

0.3#200



(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

0.6

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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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/09/06B12 @ 6.0'

Light yellowish brown SAND. Trace silt.

(no specification provided)
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Particle Size Distribution Report
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/09/06B12 @ 11.0'

Light yellowish brown SAND. Trace silt.

(no specification provided)
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Particle Size Distribution Report
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B13 @ 3.0'

Yellow SAND.

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

11.0 feet
11/09/06B13 @ 11.0'

Yellow medium to coarse SAND.
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

3.0 feet
11/09/06B14 @ 3.0'

Reddish brown SAND. Trace silt.

(no specification provided)

4.4#200



(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

0.8

7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
11/09/06B14 @ 6.0'

Yellow SAND.

(no specification provided)
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7496.1.001.01

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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7496.1.001.01

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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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
12/01/06B16 @ 11.0'

SP
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Light yellowish brown poorly graded SAND

(no specification provided)
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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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7496.1.001.01

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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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

5.5 feet
11/09/06B17 @ 5.5'

Dark brown silty SAND.

(no specification provided)
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

11.0 feet
11/09/06B17 @ 11.0'

Dark brown silty SAND.

(no specification provided)
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7496.1.001.01

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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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
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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)

10.2#200



(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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D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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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)

10.8#200



(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
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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)

11.5#200



(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
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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)

29.5#200



(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
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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)

30.9#200



(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

24.1

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)

24.1#200



(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
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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)

36.0#200



(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
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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)

22.9#200



(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
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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)

22.0#200



(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
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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)

20.6#200



(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=
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Particle Size Distribution Report
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

6.0 feet
12/01/06B22 @ 6.0'

SM

3.3010.73
0.03160.05870.188
0.2950.3390.511

Yellowish brown silty SAND.

(no specification provided)

100.0
100.0
98.1
75.8
39.6
27.1
25.7
25.0

#4
#10
#20
#40
#60

#100
#140
#200



(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
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7496.1.001.01

Marina Coast Recycled Water Pipeline - Marina, CA

16.0 feet
12/04/06B22 @ 16.0'

Brownish yellow to brown SAND with trace silt

(no specification provided)

9.0#200



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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Particle Size Distribution Report



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
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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
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Particle Size Distribution Report



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
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Particle Size Distribution Report



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
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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
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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
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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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08/02/07

(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:
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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
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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
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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 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
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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
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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 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
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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 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:
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Project:

Project No: Plate
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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
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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
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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:
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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:
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Project:

Project No: Plate
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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:
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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 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

D & M 19991 
 
 

 
 

 

                                                 
1 Please See Figure 5 for full Citation 
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SITE LOCATION MAP FIGURE
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PROJECT
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LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment

DRILL RIG: Truck Mounted Solid Flight Auger

SAMPLER: T = SPT Sampler, M = Mod. Cal.
GROUND WATER DEPTH: Not Encountered

Description

SAND; medium to light brown. moist. loose; I SP
poorly graded

medium dense

Boring terminated at 11 1/2 feet.
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LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment
DRILL RIG: Truck Mounted Solid Flight Auger
SAMPLER: T = SPT Sampler; M = Mod. Cal.
GROUND WATER DEPTH: Not Encountered

Description

SAND; medium brown, damp, loose; fine,
some organic material

medium to light brown, moist, medium
dense

dense

BOring terminated at 11 1/2 feet.
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LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment
DRILL RIG: Truck Mounted Solid FlightAuger
SAMPLER: T =SPT Sampler; M=Mod. Cal.
GROUNDWATER DEPTH: Not Encountered

Description

SAND; medium to light brown, damp, dense;

poorly graded

(No recovery from this sample.)
medium dense

moist

Boring terminated at 11 1/2 feet.
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LOG OF TEST BORING
PROJECT: 12th Street Gateway 12nd Ave. Realignment

DRILL RIG: Truck Mounted Solid Flight Auger

SAMPLER: T =SPT Sampler; M=Mod. Cal.
GROUNDWATERDEPTH: Not Encountered

Description

SAND; medium to light brown, damp,

medium dense; poorly graded

moist
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LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment
DRILL RIG: Truck Mounted Solid Flight Auger

SAMPLER: T = SPT Sampler; M = Mod. Cal.
GROUND WATER DEPTH: Not Encountered

Description

SAND; dark brown, damp, medium dense;
fine, some organics

light brown

darker layer (thin)

Boring terminated at 11 1/2 feet.
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LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment

DRILL RIG: Truck Mounted Solid Flight Auger

SAMPLER: T = SPT Sampler; M = Mod. Cat
GROUND WATER DEPTH: Not Encountered

Description

SAND; medium to light brown, damp,
medium dense; fine, poorly graded

loose, coarser grains

medium dense

moist

Boring terminated at 11 1/2 feet.
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LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment

DRILL RIG: Truck Mounted Solid Flight Auger
SAMPLER: T = SPT Sampler; M = Mod. Cal.
GROUND WATER DEPTH: Not Encountered

Description
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SAND; med. to dark brown, damp, medium I SP
dense; poorly graded, some gravel

Boring terminated at 16 1/2 feet. 17
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LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment
DRILL RIG: Truck Mounted Solid Flight Auger

SAMPLER: T = SPT Sampler; M = Mod. Cal.
GROUND WATER DEPTH: Not Encountered

DATE: 8/25/99

HOLE DIA.: 4.5"

No. B-8

LOGGED BY: JS

Description

SAND; dark brown, damp, medium dense;
poorly graded

18

15

moist

very dense

Boring terminated at 16 1/2 feet.

Project No. 201148 D & M Consulting Engineers
A URS CORPORATION COMPANY

Page 1/1

HOLE ELEVATION:

'fja e- .,e- "
"5 VI a c:

0 .<::'=- N c: ene-.E c: '110 " '" . ,,:i" en °E c: °E ,,co a. c: 0 ::; 0iij en .5.t:a. 0iij ::; Q c:
VI a; VI " o\! co co 'Eo.>< OJ

°5 co u; a .2 o c:0 a. o co0 0 C7 OJ 0iij c:=
ij) a. ::; 0:: a lL en

23.............
7-

8

9-

10
8-4

. :.,'<

r\tIT: 28
12

13

14-

15

16

--00 58

17

18-

19

20-

21-

22

23-

24-
25

26



LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment

DRILL RIG: Truck Mounted Solid Flight Auger

SAMPLER: T = SPT Sampler; M = Mod. Cal.
GROUND WATER DEPTH: Not Encountered

Description

SAND; dark brown, moist, medium dense

poorly graded

dark brown

light brown

Boring terminated at 16 1/2 feet.
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LOG OF TEST BORING
PROJECT: 12th Street Gateway /2nd Ave. Realignment
DRILLRIG: Truck MountedSolid FlightAuger
SAMPLER: T =SPT Sampler; M=Mod. Cal.
GROUNDWATERDEPTH: Not Encountered

Description

~~.~g.;..!!.\!~~..~:.9.~.~~.~!!::..~9.~.~~~.p.9.9.~.¥..9.~~.?.:~nJ ~~......
MACADAM PAVEMENT; some gravel

SAND.:.dark'to.medii:iiii'i)roWil,.damp:-medi"unm---'1 SP
dense

light brown

Boring terminated at 11 1/2 feet.
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RESULTSOF PAVEMENT CORING

mil = Asphalt Concrete (AC)

~ = AC (large aggregate, approx. 2" max»

1':=:::'::::::1= Aggregatebase(AB; poorqualityandvariable). = Macadam Pavement (asphalt treated aggregate)

EXISTING PAVEMENT SECTIONSNOVEMBER 1999

D&M CONSULTING ENGINEERS

A URS CORPORATION CO"'PANY

i12th STREET GATEWAY / 2nd AVENUE REALIGNMENTS

FORT ORO, CALIFORNIA

FIGURE
2
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201148
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Specimen No.

Exudation Pressure, psi

Expansion Pressure, psf

A
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B
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Moisture Content at Test, %

Dry Density at Test, pcf

R-Value @ 300 psi Exudation Pressure =
Comments:

67 Expansion Pressure @300 psi Exudat'n, psf= o

Report By: Gary A. Bomberger, Laboratory Manager
rev.

Project: 12th Street Gateway Date: 7/29/99

Client: Bestor Engineers Project #: 201148

Lab#: L5054
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Material Description: SAND; dark brown
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Project:

Client:

12th Street Gateway

Bestor Engineers

Date:

Project #:

7/29/99

201148

Sample #: R-2 (Bulk)

Material Description: SAND; tan

Lab #: L5054

Sample Date: 7/21/99
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R-Value @ 300 psi Exudation Pressure =
Comments:

Report By: GaryA. Bomberger, Laboratory Manager
rev.
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Project:

Client:

12th Street Gateway

Bestor Engineers

Sample #: R-3 (Bulk)

Material Description: SAND; tan
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Project:
Client:

12th Street Gateway
Bestor Engineers

Date:

Project #:
Lab#:

08/17/99
201148
3676

Sulfates
<50 ppm
<50 ppm
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1 Please see Figure 5 for full citation. 
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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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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



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
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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

B
1
2
3
4
5
6
7

8

9
10
11

12

13
14
15

16

17
18
19

20

3

3

2

99

95

104

4

4

1.5" Asphalt Concrete
5" Base
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'

 - very dense, fine to medium grained, at 26'

 - very dense, at 31'

 - very dense, fine to medium grained, from 35' to 36'

102

97

106

(27)
(37)

(23)

21

(33)

32

(48)

50

(57)

45

170

168

166

164

162

160

158

156

154

152

150

148

146

144

142

140

138

136

134

132

PLATE  A-5a

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

DEPTH TO WATER:  Not encountered

SA
M

PL
E 

N
O

.

LOG OF BORING NO. B-5

SURFACE EL:  171 ft +/-  (rel. MSL datum)

SA
M

PL
ER

BL
O

W
 C

O
U

N
T

Per Plate 2
N 2,135,345.64545   E 5,739,814.64435
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



21
22
23

24

Fine SAND (SP):  very dense, brown, moist, trace silt

(80)

57

130

128

126

124

122

120

118

116

114

112

110

108

106

104

102

100

98

96

94

92

PLATE  A-5b

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
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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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Silty Fine SAND (SM):  loose to medium dense, dark

brown, moist, fine to medium grained
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 - very dense, at 20'
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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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SURFACE EL:  163 ft +/-  (rel. MSL datum)

SA
M

PL
ER

BL
O

W
 C

O
U

N
T

Per Plate 2
N 2,134,750.19892   E 5,739,210.38080
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



19
20

21

22
23
24

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.

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-6

SURFACE EL:  163 ft +/-  (rel. MSL datum)
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LOG OF BORING NO. B-7

SURFACE EL:  138 ft +/-  (rel. MSL datum)
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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'
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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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LOG OF BORING NO. B-8

SURFACE EL:  147 ft +/-  (rel. MSL datum)
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NAD83, State Plane, CA Zone 4, Feet
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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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NAD83, State Plane, CA Zone 4, Feet
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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.

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-10

SURFACE EL:  156 ft +/-  (rel. MSL datum)
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NAD83, State Plane, CA Zone 4, Feet
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CONGLOMERATE

13

10

(25)

6

3

F
I
N
E

G
R
A
I
N
E
D

R
O
C
K

-12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

-36

-38

-40

-42

-44

-46

-48

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

25

Silty, Clayey SAND (SC-SM)

(25)

Elastic SILT (MH)

IGNEOUS

Symbol for:

11

4

Poorly graded SAND (SP)
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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
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M
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SILTSTONE

SHALE

Well graded SAND (SW)

Fat CLAY (CH)
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Hand Auger Sample
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Clayey SAND (SC)

The drill hole location referencing local
landmarks or coordinates

Well graded GRAVEL (GW)
BL
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W
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O
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/

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
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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
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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
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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
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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
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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
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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
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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
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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
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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
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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
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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
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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
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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

EL
E

V
A

TI
O

N
, f

t.

D
EP

TH
, f

t.

TOTAL DEPTH: 50.26

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-13
North Campus Housing

California State University
Monterey Bay



Pr
el

im
in

ar
y

Fi
el

d
Lo

g

5

10

15

20

25

30

35

40

45

50

55

155

150

145

140

135

130

125

120

115

110

105

100

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
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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
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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
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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
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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

EL
E

V
A

TI
O

N
, f

t.

D
EP

TH
, f

t.

TOTAL DEPTH: 30.31

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-18
North Campus Housing

California State University
Monterey Bay



Pr
el

im
in

ar
y

Fi
el

d
Lo

g

5

10

15

20

25

30

35

40

45

50

55

155

150

145

140

135

130

125

120

115

110

105

12.66

12.56

LOCATION:  E5739303.06 N2135579.11 (Stateplane, CA Z4, NAD 83, Feet)
SURFACE EL:  157ft +/- (MSL)
COMPLETION DEPTH:  30.25ft
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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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UNIFIED SOIL CLASSIFICATION SYSTEM

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.

\7 Approximate water level first observed in boring. Time recorded in reference to a 24 hour clock.
~745.

5/31

.y Approximate water level observed in boring following drilling- 0800,
5/31

PEN

TV:Su
Pocket Penetrometer reading, in tsf
Torvane shear strength, in ksf
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%-#200
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C
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LIQUID LIMIT
PLASTICITY INDEX
SIEVE ANALYSIS (#200 SCREEN)
DIRECT SHEAR
COHESION (PSF)
FRICTION ANGLE

TX TRIAXIAL SHEAR
CON SOL CONSOLIDATION
R-Value RESISTANCE VALUE
SE SAND EQUIVALENT
EI EXPANSION INDEX
FS FREE SWELL (U.S.S.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.

BORING LOG LEGEND PLATE
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Drilling method: 8" Hollow Stem Auger

Hammer Wt:

Notes:

140 Ibs., 30" drop
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DESCRIPTION
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- dark brown, very dense

POORLY GRADED SAND (SP) - yellowish-brown, moist, very
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Drilling method: 8" Hollow Stem Auger

Date Completed: 8/5/05

Logged By: P. Llewellyn Hammer Wt: 140 Ibs., 30" drop

Total Depth: 20.0 It Notes: Sand
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SIEVE ANALYSIS
Project Marina Coast WD Tank
Boring B7-1 Depth, ft l'

Proj. No. 59012/pwgeo Lab No. 5298 Tested by NA
Descritpion Poorly Graded Sand With Silt (SP-SM

KLEINFELDER, INC.
Testdate 8/23/2005
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SIEVE ANALYSIS
Project Marina Coast WD Tank
Boring B7-6 Depth, ft 23.5'

Proj. No. 59012/pwgeo Lab No.
Descritpion Poorly Graded Sand (SP

KLEINFELDER, INC.
Testdate 8/23/20055298 Tested by NA
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SIEVE ANALYSIS
Project Marina Coast WD Tank
Boring B7-9 Depth,ft 38.5'

Proj. No. 59012/pwgeo Lab No.
Descritpion Silty Sand (SM

KLEINFELDER, INC.
Testdate 8/23/20055298 Tested by NA
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SIEVE ANALYSIS
Project Marina Coast WD Tank
Boring B7-11 Depth, ft 48.5'

Proj. No. 59012/pwgeo Lab No. 5298 Tested by NA
Descritpion Poorly Graded Sand With Silt (SP-SM)

KLE/NFELDER, INC.
Testdate 8/23/2005
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SIEVE ANALYSIS
Project Marina Coast WD Tank
Boring B7-14 Depth, ft 63.5'
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Proj, No. 59012/pwgeo LabNo. 5298 Tested by NA
Descritpion Poorly Graded Sand With Silt (SP-SM)

KLEINFELDER, INC.
Testdate 8/23/2005

SIEVE ANALYSIS
Project Marina Coast WD Tank
Boring B7-18 Depth, ft 83.5'
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3942-A Valley Avenue I

Pleasallton, CA 94566-4715

1

Tel: 925.462.2771

Fax: 925.462.27751
I
i

California State Certified Laboratory No,2153

I September, 2005

Job No.0508155
Cust. No.1 1454

Mr. Robert Hasseler
Kleinfelder
365 Victor Street, Suite L
Salinas, CA 93907

Subject: Project No.: 59012
Project Name: Marina Coast Water District Tanks
Corrosivity 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.OOI and No.002 are classified as "mildly corrosive"
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 determined
to be insufficient to damage reinforced concrete structures and cement mortar-coated steel at this location.

The pH of the soils range ITom6.9 to 7.3 which does not present corrosion problems for buried iron, steel,
mortar-coated steel and reinforced concrete structures.

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,

ANALYTIS
arby Howard, Jf, P.E.

sident

JDH/jdl
Enclosure



CERCO Analytical, Inc.
3942-A Valley Avenue, Pleasanton, CA 94566-4715 (925) 462-2771 Fax (925) 462-2775

FINAL RESULTS
Client:

Client's Project No.:

Client's Project Name:
Authorization:

Date Sampled:

Date Received:

Date of Report:

Matrix:

Kleinfelder

59012

Marina Coast Water District Tanks

Signed Chain of Custody

Job/Sample No.

Redox

(mY)

Conductivity

(urnhos/cm)*

Resistivity

(100% Saturation)

(ohms-em)

Chloride

(mglkg)*

Sulfide

(mglkg)*Sample I.D. pH

08/04-05/05

19-Aug-2005

31-Aug-2005
Soil

Sulfate

(mg/kg)*

· Results Reported on "As Received" Basis

N.D. - None Detected
')
(flY Cheryl McMillen

Laboratory Director

Oualitv Control Summarv -All laboratory quality control parameters were found to be withIn established limits PageNo. I

0508155-001 Bl-2 @5' 440 7.2 - 18,000 - N.D. N.D.

0508155-002 B4-2 @ 5' 450 7.3 - 10,000 - N.D. N.D.
0508155-003 B7-2@ 5' 430 6.9 - >80,000 - N.D. N.D.

Method: ASTM 01498 ASTM D4972 ASTM Dl125M ASTM G57 ASTM D4658M ASTM D4327 ASTM D4327

Detection Limit: \. - - 10 - 50 15 15

Date Analyzed: 29-Aug-2005 30-Aug-2005 - 31-Aug-2005 - 30-Aug-2005 30-Aug-2005
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1 Please see Figure 5 for full citation. 













































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pacific Crest Engineering 20041 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 

























































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Shaw Group Environmental 20061 
 
 

 
 

 

                                                 
1 Please see Figure 5 for full citation. 
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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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SOILBORINGLOGSANDWELLCONSTRUCTIONDETAILS

Theappendixcontainsthesoilboringlogsfor
Sites16and17. Theseboringswerelogged
d@ngdrillingbyHLAgeologistsorengineers
usingASTMD2488-90,whichisbasedonthe
UnifiedSoilClassificationSystem(USCS),the
HLASamplingandAnalysisPlan(ML%1991b)
andstandardgeologictechniques.Selectedsoil
samplesweresubmittedtoeithertheHLASoil
Laboratory(Phase1)orSOLEAgeotechnical
laboratory(Phase2)inConcord,California,for
physicaltestingsummarizedinTable9;
AppendixCcontainstheresultsofthese
analyses.SOLEAalsovisuallyclassifiedthese
soilsamplesusingtheUSCS.

Variationshavebeenobservedamongthefield
andlaboratoWclassificationsofsomeofthesoil
samples.Thisisaresultofthenatural
descriptivevariationamongindividuals
performingtheclassifications.Forexample,most
ofthesoilatFortOrdiscomposedoffine-to
medium-grainedsand.Thefinescontent(silt-
andclay-sizedparticlesthatpasstheU.S.
StandardNo.200sieve)generallyvariesfrom
Oto25percent,withmanysoilsamples
containing3to15percentfines.Visualor
manualclassificationofthesefinesassilt,clay,
oramixtureofbothcanbesubjective.In
addition,the3to15percentfinescontentcovers
arangeofuptoninedifferentsoilclassifications;
inthisrange,thematerialcompositionand
hydraulicbehaviormayvarylittle.Quantitative
assessmentofthesiltandclaypercentages
requirestheuseofothertests,suchasthe
hydrometertest,whichwereoutsidethescopeof
work.

Becauseofthedescriptivevariation,afieldlog
maydescribeasoilsampleassandtosiltysand,
whereasthesieveanalysisforthatsamesample
resultsinclassificationassandtoclayeysand.
Thisdoesnotmeanthatoneclassificationis
erroneous;rather,itsuggeststhatthefines
contentisprobablyavariablemixtureofclayand
silt.Itisimportanttonotethatwhenthe
hydraulicbehaviorofaparticularmaterial
becomesimportant,itsbehaviorisdefinedby
aquifertestingaswellasvisualclassification.

Suchaquifertestsarerepresentativeofalarger
voluuneofsoilthanarelaboratoryorfield
classificationofindividualsamples.FortheFort
Ordreports,theparticlesizeanalysesareusedto
quantifythepercentageoffines.Insome
borderlinecases,thefieldclassificationhasbeen
changedtotaketheactualfinescontentinto
account.Ingeneral,thetextdiscussesthe
classificationdrawnfromthefieldlogs.

Somevariationsinthesoilclassification
abbreviationsbetweenboringlogsandthe
particlesizeanalysesaretheresultofasmall
differencebetweentheUSCSand
ASTMD2488-90.TheASTMmethod,usedby
thefieldgeologistsandengineers,classifiessand
withmorethan15percentfinesassiltyorclayey
sand.TheUSCSmethod,usedbythe
geotechnicallaboratory,uses12percentfines
contentasthethreshold.Theboringlogsand
thetextusetheASTMmethod.

Densitydescriptionsforsandandgraveland
consistencydescriptionsforclayandsiltare
drawnfromthesamplehammerblowcounts,if
available.Forsoilintervalsthatwerenot
sampled,fieldpersonnelmadequantitative
estimatesonthebasisofdrillingrateorpressure;
descriptionsshouldnotbeconvertedto
quantitativemeasurements.

VolumeII HardingLawsonAssociates
A33715-H
November23,1994

Sites16and17
B1



SYMBOLSKEY

El Bulkorclassificationsafnple

I Samplepreservedforpossible
laboratoryanalysis

@ Hydropunchsample

Y First-encounteredgroundwaterIeve

J Staticgroundwaterlevel
(1OYR4/4) Munsellsoilcolor

1990edition

NA Notavailable

ND Notdetected

GRAINSIZECHART
RANGEOFGRAINSIZES

CLASSIFICATION U.S.Standard GrainSize
SieveSize inMillimeters

BOULDERS Above12’ Above305

COBBLES 12’to 3’ 305to 76.2

GRAVEL 3’ to No.4 76.2to 4.75
coarse 3“to3/4” 76.2to18.!
fine 3/4’ toNO.4 19.1to4.75

SAND No.4to No.200 4.75to 0.075
coarse No.4toNo.!O 4.75to2.00
medium No.10toNo.40 2.00to0.425
fine No.40toNo.200 0.425to0.075

SILT&CLAY BelowNo.200 Below0.075

Source:ASTMD2488-90,basedonUnifiedSoilClassificationSystem
1. Not part of ASTMClassificationSystem

1!
fL

HardingLawsonAasoclates
Engineeringand SoilClassificationChart
EnvironmentalServices VolumeII-RI, BasewideRI/FS

FortOral,California Al
DRAWN JOBNIJM6SS DATE REVISEDE!ATS
CEG 23366041711 ‘“k%” 07/94



ZIOLL

ND none

0.5 none

ND none

ND none

2.6 none

7
= EquipmentBackhoe
c: 30”Bucket
~E Elevation 12471(qrnd) Date 1-31-92
E:

TOPSOILWITHVEGETATIONCOVER(GRASS)
VERYDARKBROWNSILTYSANDTOCLAYEYSAND(SM-SC)
(FILL)(10YR2/2):moist,fine-grained,20%slltandclay,
drumpieces,TR-16-01-Olcollectedat 1.5’.
@2’,mufflerpieces
@2 to 6“:scrapmetal

below2’:ceramicshards,corrugatedsheetmetal

OARKYELLOWISH-BROWNSILTYSANDTOSAND(13M-SP)
(IOYR3/4):moist,fine-grained,10-15%sdt

YELLOWISH-BROWNSAND(SP)(1OYR5/6):moist,
fme-gralned

below7,5’.cavedIn

TR-16-01-02andTR-16-01-03collectedat 9.5’

Trenchdimensions= /3’long,/0’deep,30”wide.

— HardingLawsonAssociates LogOT I rencnIH-m-uI r~m

Engineeringand Site Characterization
EnvironmentalServices Site16- DOLMaintenanceYard,Pete’sPond:== =4=:-:=”= FortOral,California A2.-..-.~ JOBNuMBER APPROVED DATE REVISED❑ATE

LRH 23366041711 Qc 12/92



, ----

0 -7c,-V EquipmentBackhoe
m Lg 30”Bucket
SF ~EUn Elevationlzs.1~(Q’nd) Date1-31-92

z>Q v 22
0- 0 0

ND none 5

I

VERYDARKBROWNSILTYSANDTOCLAYEYSAND[SM-SC)
(FILL)(10YR2/2):molst,fine-gralned,15-20%fines

@2’ piecesof scrapmetal,rubberwiperblade

DARKYELLOWISH-BROWNSANOTOSIL’TYSAND(SP-SM)
(10YR3/4):molst,fine-grained,10-15%sdt

ND none l~,:j’::-”:l YELLOWSANO(SP)[IOYR6/8):moist,fine-gralned-----u“
,..’......,,. .. ..,. ,,.”,, ,.,-,..‘..,,.,.”.,,, ,...”...”:..1.8 none “,.,. .,,.. . . .

15

20

25

below7.5’:cavedIn

TR-16-02-01,TR-16-02-02,andTR-16–02–03collectedat
9.5’.

Trenchdimensions= 13’Ions./0’deen30”w;ae.

,. —.. -.. ——-. --,-- a ml AT,
HardingLawsonAsscdate9 LogOTIrencnIH-IM-UZ ILHIL
Engineeringand SiteCharacterization
EnvironmentalServices Site16- DOLMaintenanceYard,Pete’sPond

FortOral.California A3,---
❑RAWN JOBNUMBER

Ps
APPRVEO DATE REVISEDDATE

LRH 23366041711 12/92



31946

ND none

5-

0.2 none lo-

i5-

20-

25

,..’,,,,.,,., ,. ‘,’.,.,,....,.,’.,, ,, .’.. ‘,.,,‘.”.,’,.,’,”.
. .. .. . ....”,,.,,.

.“....’...,.,.“.,,.,..”,,..-.,,.,,’,,,,’ ., .,’
.- .’.. .,:.’.:.

EquipmentB=khOP
30”Bucket

Elevation128.16(Qrnd) Date02-01-92

DARKYEL
[SM-SC)
@l’.small

.LOWISH-BROWNSILTY
(IOYR3/4):motst,flne-
plecesofscrapmetal

SANDTOCLAYEYSAND
-gralned,15-20%tines

BROWNISH--YELLOWSAND(5P)(1OYR6/8):moist,
fine-gramed

TR-16-04-01,TR-16-04-02,and‘TR-16-04-03collectedat
inn’IW. w

Trench>/mens/ons= /4’/ong,10,5’deep,30’’wide.

HardlnoLawsonAssociates Logof TrenchTR-16-04 PLATE

Englneerlngand SiteCharacterization
EnvironmentalServices Site16– DOLMaintenanceYard,Pete’sPond

FortOral.California A4
DRAWN JOBNUMBER APPROVED

Qg
DATE REVISEDDATE

LRH 23366041711 12/92



ND none

2.0 none

ND none

2.2 none

25A

EquipmentBackhoe
30”Bucket

Elevation12446[qrnd) Date 01-30-92

2“VEGETATIONCOVER(WEEDSANDGRASS)

VERYDARKBROWNSILTYSANDTOCLAYEYSAND(SM-SC)
(10YR2/2).moist,fine- tomedium-gralned,15-20%siltand
clay

TR-16-05-03collectedat 5.0

BROWNISH-YELLOWSAND(SP)(10YR6/8):molst,
fine-gralned

@7,5’:trenchwesternwallcavedIn

below8.5’:trencheasternwallcavedIn

TR-16-05-01andTR-16-05-02collectedat 10,O’.

Trenchdimensions= /6’long,10.5’deep,30”wide(cavem
sidewa//s)

.—. —--- -- m, AT-r

HardlnOLawsonAssnclates Logof TrenchTR-16-05 rLfi 1r

Enghm?erlngand SiteCharacterization
EnvironmentalServices Site16- 130LMaintenanceYard,Pete’sPond

FortOral.California A5
DRAWN JOENUMBER APPROVED DATE REVISEDDATE
LRH 23366041711 &~ 12/92



-!1OLO. . . . .

u) nc.-‘I-l = EquipmentBdCkhO~
30”Bucket

E
(0n

NO none 5-

13 none lo-

Elevation125.77(Qrnd Date02-0)-92

DARKYELLOWISH-BROWNSILTY5ANDTOCLAYEY5AND
(SM-SC)(IOYR3/4):fine-gramed,15-20%siltandclay

@15’to 2’:smallpiecesof scrapmetal

STRONGBROWNSILTYSANDTOSAND(SM/SP)(7,5YR4/6):
moist,fine–gralned,1O-I5%silt

BROWNISH-YELLOWSAND(SP)[1OYRB/8): moist,
fine-grained

TR-16-07-01,TR-16–07–02,andTR-16-07-03collectedat
10,0’,
Trenchdimensions= 13,5’long,10,5’deep,30’’wIde,

HardlnoLawsonAss=latas LogofTrenchTR-lB-07 FLAlt
Englneerlngand SiteCharacterization
EnvironmentalServices Site16-OOLMaintenanceYard,Pete’sPond

Fort Oral,California A7
ORAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 23366041711 p ~~ 12/92



TestPit#: TR-16-08
DateStarted:8-16-93

DateCompleted:8-16-93
Orientation:N40E

Elevation:

Sw NE
o–
l–

2–
3–
4–

5–
6–
7–
8–
9–
lo-

11–
12J

. .. . . .. . .. . .. . .. . . . . .
.“......:,,:..:..’.“..“..:.,.,.,* “1,,.:..:..,

,’..”.,”..“..”,.”’.“..”,.”,.;:.....,.,.,,.....,,..,,,,.... .............’..... I

PelroleumHydrocarbon-StainedZone

OVA(mm)Comments

ND

1

ND

ND

I I I I I I I I I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(fed)

EXPLANATION:a
1 GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)
. . dense,dryfinetomediumsand,250/.clay,200/.fineto

coarsesubmundedgravel,fill

•1:2, DARKBROWNSAND(SP)mediumdense,moist,finesand,10%silt
Colorchangetoblack(2.5Y2.5/1)between3and4feet

El.’ LIGHTYELLOWISHBROWNSAND(SP)mediumdense,moist,3:, ,, finesand,10°/0silt

@ SAMPLE:9333B016004F

07069AAI

HardingLawsonA=oclates LogofTestPitTR-16-08 PLATE

Engineeringand Site16–DOLMaintenanceYard
EnvironmentalServices VolumeII- Rl,BasewideRUFS

ForlOral,California A8
DRAWN JOBNUMBER APPROVED DATE HEVISEDDATE
DJPc 23366041711 ffm 10/93
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TestPit#: TR-16-09
DateStarted:8-16-93

DateCompleted:8-16-93
Orientation:N21W

Elevation:

o–
l–

2–
3–
4–
5–
6–
7–
8–
9–

lo–

i
11 “

NW SE

,-, .,, ... -,. ., .-.’ . . . . . . . . . . .“.“...”..”.,”.,.,................,.,.“..’..’..‘..”..”..‘..’..”..“.,”..”..“...,’.—

,. .,,,. ,, .,,,, ., .,, ,,, ,

OVA[pDm)Comments

ND

>1000

ND

12-I
I I I I I I I

o 12345678910 1112131415161718
LENGTH(feet)

EXPLANATION: ,❑GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y3/2)
dense,dry,finetomediumsand,250/.clay,
20%finetocoarsesurroundedgravels,concretechips,fill

El;2: DARKBROWNSAND(SP)(7.5YR3/3)
mediumdense,moist,finesand,lOOAsilt

H~: VERYDARKGRAYSAND(SP)(7.5YR3/1).-
.“ mediumdense,dry,finesand,10%silt

El4 LIGHTYELLOWISHBROWNSAND(SP)(1OYR6/4)
. . mediumdense,moist,finesand,100/0silt

@ SAMPLE:9333B016005F
@ SAMPLE:9333B016011F

070s9dAG
.- ------- --- -, ---

~ HardingLawsonAsmclaten LOg01leSIW IH-lb-UY HI-AIL

~j Engineeringand Site16-DOLMaintenanceYard
= EnvironmentalSetvlces- = VolumeII- Rl, BasewideR1/FS:-:=*: A9■=mwmn FortOral,California

DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 fl+ 10/93



TestPit#:
DateStarted:

DateCompleted:
Orientation:

Elevation:

3+
4–
5–
6–
7–
8–
9–
lo–

11–
12J

TR-I6-1O
8-16-93
8-16-93
N50W

NW SE

- PossiblePetroleum
Hydrocarbon-Stained
Zone

OVA(DDm)Comments

Iz2EXPLANATION: :1 GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y
5/2),dense,dry,finetomediumsand,250/~clay,20%fineto
coarsegravel,fill

El DARKBROWNSAND(SP)(7.5YR3/3),mediumdense,moist,
““2,~ finesand,10O/isilt,50/0rootsbetween1and2feetdepth..

Colorchangetoverydarkgray(2.5YR3/1)between2and4feet

I I I I I I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

@ SAMPLE:9333BOI6009F
@ SAMPLE:9333BO16010F

HardingLawaonAssoclama
Engineeringand
EnvironmentalServices

LogofTestPitTR-16-IO
Site18-DOLMaintenanceYard
VolumeII- Rl,BasewideR1/FS
FortOral,California

PLATE

AlO
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 10/93



TestPit#: TR-I6-11
DateStarted:8-16-93

DateCompleted:8-17-93
Orientation:N02W

Elevation:

o-
1-

2-
3-
4-
5-
6-
7-
8-
9-

lo-
11-
12-

N OVA[UDm)Comments

ND

\

>1OOD

PetroleumHydrccarbon-
S[ainedZone

hydrocarbonodors
assodatedwith
staining

ND

I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

❑:1 GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y5/2),
dense,dry,finetomediumsand,25?40clay,200/.finetocoarse
subroundedgravelsandconcretefragments,fill

DARKBROWNSAND(SP)(7.5YR3/3),mediumdense,moist,fine❑“.2,: sand,10°Asilt
Colorchangetoverydafigray(2.5YR3/1)between2and3feetand
4and9feet

@ SAMPLE:9333BO16013F

HarcllngLawmenA-oclates
Engineeringand
EnvironmentalSewices

LogofTestPitTR-16-11 PLATE
Site16-DOLMaintenanceYard
VolumeII- RI.BasewideR1/FS
FortOral.California Al1

DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 A’F~ 11/93



TestPit#: TR-16-12
DateStarted:8-17-93

DateCompleted:8-17-93
Orientation:N1OE

Elevation:

o

1

2
3
4
5
6
7

8

9
Ic
11
12

EXPLANATION:

OVA(rmm)

ND

ND

70

PossiblePetroleum
Hydrocarbon-Stained
Zone 70

ND

Comments

I I I I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

Petroleum
Odor,Oily

❑‘1
❑,,:,2:

El
::3”,..

El
,,~..?,. :
-.-:,.......>!

El
,., ...:.$,., .

@

GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y5/2),
dense,dry,finetomediumsand,25?4.clay,200/.finetocoarse
surroundedgrave,fill

YELLOWISHBROWNSAND(SP)(1OYR516),mediumdense,dry,
finesand,5%silt

DARKYELLOWISHBROWNSAND(SP)(1OYR3/4),medium
dense,moist,finesand,5°/0silt

BLACKSAND(SP)(1OYR),mediumdense,drytomoist,finesand,
50/.silt,possiblypetroleumhydrocarbonstained

YELLOWISHBROWNSAND(SP)(1OYR5/8),loose,drytomoist,
finesand,5%silt

SAMPLE:9333BOI6016F

HardingLawaonAaaoc[ataa LogofTestPitTR-16-12 PLATE

Engineeringand. Site16-DOLMaintenanceYard
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

ForlOral,California Al2
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPC 23366041711 Rflk 10/93
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TestPit#: TR-I6-13
DateStarted:8-17-93

DateCompleted:8-17-93
Orientation:N25E

Elevation:

EXPLANATION:

NE Sw
‘7

12-I

OVA(PDm) Comments

ND

ND

70 Petroleum
Odor,Oily

PossiblePe[roleum
Hydrocarbon-Stained
Zone 70

ND

I I I I I I I I I
01 234567891011 12131415161718

❑.1
•1.
.“~:
-.

PI::3”,..

❑:,4..:
.:,’%.

El
.,. ..,.5
.J-

B
@

LENGTH(feet)

GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y5/2),
dense,dry,finetomediumsand,250/.clay,200/.finetocoarse
surroundedgravelandconcretefragments,fill

YELLOWISHBROWNSAND(SW)(1OYR5/6),loose,dry,fine
sand,100/0silt

DARKYELLOWISHBROWNSAND(SP)(1OYR3/4),medium
dense,moisttodry,finesand,50/0silt

VERYDARKGREYSAND(SP)(1OYR3/1),loose,moisttowet,
finesand,5°/0silt

DARKYELLOWISHBROWNSAND(SP)(1OYR3/4),loose,dryto
moist,finesand,5%silt

SAMPLE:9333B016020F
SAMPLE:9333B016021F

0706WAC

HardingLawmenA-oclatme LogofTestPitTR-16-I3 PLATE

Engineeringand Site16-DOLMaintenanceYard
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California Al3
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 flFw 10/93



TestPit#: TR-16-14
DateStarted:8-17-93

DateCompleted:8-18-93
Orientation:N21E

Elevation:

NE Sw

8-inchdiameter
watermam

OVA(gom)Comments

ND

ND

I I I I [ I I I I I I I I I I I I I
o 1234567891”0 111’21’31’4 1’51”61”71’8

LENGTH(feet)

EXPLANATION:❑:1 GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)2.5Y5/2,
dense,dry,finetomediumsand,25%clay,
200/.finetocoarsesubroundedgravel,”fill

❑.“.’..,2 DARKYELLOWISHBROWNSAND(SP)(1OYR4/4,)
mediumdense,moist,finesand,50/0silt,backfillforwatermain

Fa.3.VERYDARKGRAYISHBROWNSILTYSAND(SM)(1OYR3/2,)
dense,dry,finesand,20%silt

•I::“4 YELLOWISHBROWNSAND(SP)(1OYR5/6),. mOiSttOdry,finesand,50/. Silt

El::‘5: DARKYELLOWISHBROWNSAND(SP)(1OYR4/4)
mediumdense,moist,finesand,Y+. silt

@ SAMPLE:9333B016030F

.—. —..—— .-. .
HardingLawsonAssoc[atm LogOtTestPitTR-16-14 PLATE

Engineeringand Site16-DOLMaintenanceYard
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California A14
DRAWN JOBNUMBER APPROVED DATE
DJpc

REVISEDDATE
23366041711 ff#M 10/93



TestPit#: TR-16-15
DateStarted:8-17-93

DateCompleted:8-17-93
Orientation:N70E

Elevation:

o–

l–

2–
3–
4–
5–
6–
7–
8–
9–
lo–
11–
12-

OVA(Dpm)Comments

ND

ND

ND

PossiblePetroleum
Hydrocarbon-Stained
Zone

ND

I I I I I I I I I I I I I I I
01 2345678910 1112131415161718

LENGTH(feet)

ElEXPLANATION: h, GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y5/2),
dense,dry,finetomediumsand,250/.Clay,20°/0finetocoarse
subroundedgravel,fill

El.,,
::2’ YELLOWISHBROWNSAND(SP)(1OYR5/6),mediumdense,moist
.,- todry,finesand,109Asilt

El DARKYELLOWISHBROWNSAND(SP)mediumdense,moisttodry,::3,,. finesand,5%silt

El“’4; VERYDARKGREYSAND(SP)(1OYR3/1),mediumdense,dryto-.
.: moist,finesand,5%silt

El::5, YELLOWISHBROWNSAND(SP)(1OYR5/6),loose,dry,finesand,
5%silt.,.

@ SAMPLE:9333B016023F

HardingLawsonAs80clatea LogofTestPitTR-I6-15 PLATE

Engineeringand Site16-DOLMaintenanceYard
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California Al5
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 MFR 10/93



TestPit#: TR-16-16
DateStarfed:8-17-93

DateCompleted:8-17-93
Orientation:N22W

Elevation:

12-I

OVA(mm) Comments

ND

ND

ND

ND
I I I I I I I I I I I I I I I I I I 1
01 234567891011 12131415161718

LENGTH(feet)

EXPLANATION:❑1: GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y5/2)
dense,dry,finetomediumsand,250/.Clay,207.finetocoarse
subroundedgravel,fill

H“2“ VERYDARKGRAYISHBROWNSILTYSAND(SM)10YR3/2)
dense,dry,finesand,200/0silt,fill

El-3’ YELLOWISHBROWNSAND(SP)(1OYR5/6)loose,dry,finesand,
.. . 1O%silt

El....
‘4 DARKYELLOWISHBROWNSAND(SP)(1OYR4/4)mediumdense,
.,, moisttodry,finesand,5°/0silt,colorvaries

Colorchangetoyellowishbrownbetween5and6.5feet

❑5“ VERYDARKGRAYSAND(SP)(1OYR3/1)mediumdense,moist,
.. . finesand,5-1O“Asilt,>5%roots,mustysmell

@ SAMPLE:9333BOI6027F

07C6MAG
,-------- .-- .--4- -a -,.7-

— HardingLawsonA-odates LOg01[eSIFI1IH-1b-lb VLAIE

~ Engineeringand Site16-DOLMaintenanceYard
_ EnvironmentalServices VolumeII- Rl,BasewideR1/FS:=: miw
■ -m- A16“mmmw=t FortOral,California
~ DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 Fm 11/93



.

TestPit#: TR-16-17
DateStarted:8-18-93

DateCompleted:8-18-93
Orieritation:N38E

Elevation:

Sw NE

8
9

101

11
4

i.”. ”,”,’.’..’-.”-,”-.”.’-.’,’,”,’-,’.’ ,’,’.’I

12J

I I I I I
01 234567891011 12131415161718

LENGTH(feet)

EXPLANATION:

OVA[ppm)Comments
ND

ND

ND

Izzl:1 GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y5/2)
dense,dry,finetomediumsand,25?40Clay,200/.finetocoarse
subroundedgravelsandconcretefragments,fill

❑‘” YELLOWISHBROWNSAND(SP)(1OYR5/6)loose,dry,finesand,::2 5%silt

El‘“’””””’+VERYDARKGRAYISHBROWNSAND(SP)(1OYR3/2)medium.,.:
~3-~ dense,drytomoist,finesand,5%silt,apparenthydrocarbonstaining.............,.

❑::“4 DARKYELLOWISHBROWNSAND(SP)(1OYR4/4)mediumdense,
.,- drytomoist,finesand,5%silt

@ SAMPLE:9333B016034F

HardingLawsonAtmoclates
Engineeringand
EnvironmentalServices

LogofTestPitTR-16-17 PLATE
Site16-DOLMaintenanceYard
VolumeII- Rl,BasewideR1/FS
FortOral,California Al7

DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 RFm 10/93



TestPit#: TR-16-18
DateStarted:8-18-93

DateCompleted:8-18-93
Orientation:N45W

Elevation:

OVA(IIpm) Comments

ND

ND

11
i12-I

I I I I I I I I I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

EXPLANATION:

•zl1
GRAYISHBROWNCLAYEYSANDWITHGRAVEL(SC)(2.5Y5/2)

. . dense,dry,finetomediumsand,25%clay,
200/0finetocoarsesubroundedgravels,fill

•1.,.DARKYELLOWISHBROWNSAND(SP)(1OYR3/6)
2: loose,drytomoist,finesand,50/0silt

Colorchangetoverydarkbrown(1OYR2/2)between2.5and
3feet,petroleumhydrocarbonstaining

@ SAMPLE:9333B016035F

0706%AG

HardingLawsonA-ocIatea LogofTestPitTR-16-18 PLATE

Engineeringand Site16-DOLMaintenanceYard
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California Al8 ‘“
DRAWN JOBNUMBER APPROVED DATE
DJPc

REVISEDDATE
23366041711 /?fm 10/93



TestPit#: TR-16-19
DateStarted:8-18-93

DateCompleted:8-18-93
Orientation:

Elevation:

s1-L
Lun

o–

l–

2–

3–

4–

5–

6-

N05W

N s OVA(DDm) Comments

ND

w- ND

I I I I I I I I 1 I I
0 1 2 3 4 5 6 7 8 9

LENGTH(feet)

❑EXPLANATION: ‘ “1 DARKOLIVEBROWNCLAYEYSANDWITHGRAVEL(SC)
(25Y3/3)mediumdense,moist,finetomediumsand,250/~
clay,20°/0finetocoarsegravel,fill

El,. DARKYELLOWISHBROWNSAND(SP)loose,moist,fine@ sand,s~osilt
Colorchangeat2feettomixedyellowishbrown(1OYR5/6)
anddarkyellowishbrown,swirls

@ SAMPLE:9333B016036F

HardingLawmenAuociatma
Engineeringand
EnvironmentalSetVices

LogofTestPitTR-16-19 PLATE
Site16-DOLMaintenanceYard
VolumeII- Rl,BasewideR1/FS
FortOral,California Al9

DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPC 23366041711 +M 10/93
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TestPit#: TR-16-21
DateStarted:8-16-93

DateCompleted:8-16-93
Orientation:N36W

Elevation:141feet

o:
al+- 1
Lu02
if53
03
n4zz05a~6
~
-1 7
Lum 8x1-L 9UJ
n 10

11
12

I I I I I I I I I I I I I I I I 1 I I I
01 234567891011 121314151617181920

LENGTH(feet)

EXPLANATION:, :
•1

Ecil,,.,
;2:

la‘3’

❑✎✎✎✎
;“4”:

@
@

PALEBROWNSAND(SP)(1OYR6/3),veryloose,
dry,finetomediumsand,5-107.silt,10-150/.debris
(primarilymetalpiecesandglass,tracecharcoal),fill

PALEBROWNANDYELLOWBROWNSAND(SP)
(1OYR6/3&lOYR5/8),veryloose,dry,finetomedium
sand,tracesilt,tracedebris,stratified,fill

OVA(DDm) Comments

ND

ND

ND

BROWNSAND(SP)(1OYR4/3),veryloose,dry,
finetomediumsand,5%silt,25%debris(ammunitioncrate/
footlocker,glass[i.e.,1952sodabottle],metalpieces),fill

DARKYELLOWISHBROWNSAND(SP)(1OYR3/6),
loose,dry,finetomedium-grainedsand,5-10°/0silt

SAMPLE:9333A016033F
SAMPLE:9333A016031F

I
~ HardingLawsonA=ociataa LogofTestPitTR-16-21 PLATE

Site16-Pete’sPondExtension_ Engineeringand
‘= EnvironmentalServices VolumeII- Rl,BasewideR1/FS: =t:m= : FortOral,California A21
●-~ DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 @% 11/93—.



TestPit#: TR-16-22
DateStarted:8-17-93

DateCompleted:8-1793
Orientation:N40W

Elevation:151feetatSEend

SE NWo-
l–

2–

3–

4–

5–

6–

7–

8–

9–

lo–
11–
12–

I I I I I [ I I I I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

•1EXPLANATION: ;1“‘; PALEBROWNSAND(SP)(1OYR6/3)
,“ veryloose,dryfinetomediumsand,5-10%osilt,

traceroots,fill

❑.2,.: VERYDARKGREYISHBROWNSAND(SP)
(IOYR3/2)loose,dry,finetomediumsand,
10-15%silt,fill

El DARKYELLOWBROWNSAND(SP)(1OYR4/4)
! ~ loose,dry,finetomediumsand,5-10%silt,

traceroots,fill

El:4: VERYDARKGREYISHBROWNSAND(SP)(IOYR3/2)
. loose,dry,fineto mediumsand,10-15%silt,

traceroots,fill

K31‘5” DEBRISLAYERincludingscrapmetal,glass,ceramicculveflpieces,
meltedglass,burntwood,shellcasing(1944),wires,metalcup

@ SAMPLE:9333C016004F
@ SAMPLE:9333C016005F

070694AG
.- .+.-------

HardingLawsonA-oclatea LOCJ01lestPlt IH-lb-x? PLAlt
Engineeringand Site16-Pete’sPondExtension
EnvironmentalServices VolumeII- RI,BasewideR1/FS

ForlOral,California A22
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 8* 10/93



TestPit#: TR-16-23
DateStarted:8-17-93

DateCompleted:8-17-93
Orientation:N40E

Elevation:145feetatSEend

SE NW
o–
l–

2–~
al“- 3–
LLlu 4–$
u 5–3u)
n 6–
z3 7—0aU 8–
59
-1LLlm lo—
1
k 11
w
n 12

13
141 —

I I I I I I I I I I I I I I I I I 1

OVA(PDm) Comments

ND

ND

0123
I

456 789101112131415 161718

•IEXPLANATION: 1 :-
. ..”

LENGTH(feet)

BROWNSAND(SP)(1OYR4/3),veryloose,dry,finetomedium
sand,5-15?40silt,traceplantroots,fill

DARKBROWNSAND(SP)(1OYR3/3),veryloose,dry,fineto
mediumsand,tracegravel(upto1/4’diameter),tracesilt,5-25%debris
(mostlyrustedmetal,metalcans,cotframe,leafspring,windowregulator,
1”pipesection[2’long],engineflywheel,bothwholeandbrokenglass
jarsandbottles,meltedshampoojar,medicaljars),fill

DARKYELLOWISHBROWNSAND(SP)(1OYR3/4),
loose,dry,finetomediumsand,tracesilt

SAMPLE:9333C016007F
SAMPLE:9333COI6006F

LogofTestPitTR-I6-23 PLATE
~ HardingLawsonAaaociates
_ Engineeringand Site16-Pete’sPondExtension
~ EnvmnmentalServices VolumeII- Rl,BasewideR1/FS:=: =*= A23■-:y-m FortOral,California
-~ DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 RFw 10/93



TestPit#:
DateStarted:

DateCompleted:
Orientation:

Elevation:

o–
l–

2–

3–

4–

5–

6–

7–

8–

9–

lo–

TR-16-24
8-17-93
8-17-93
N47W

OVA(PIIm) Comments

ND

11
12~

I I I I I I I I 1 I I I I I
01 2345678910 1112131415161718

LENGTH(feet)

EXPLANATION:❑:;1 DARKBROWNSAND(SP)(1OYR4/3)
. . . veryloose,dry,finetomediumsand,

5-1O%silt,tracerootsto1.5feet,fill

El:“2:DARKYELLOWISHBROWNSAND(SP)(1OYR4/6)
,.. veryloose,dry,finetomediumsand

@ SAMPLE:9333A016034F

070694AC

HardingLawsonAa#mcIatea LogofTestPitTR-16-24 PLATE

Engineeringand Site 16-Pete’sPondExtension
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California A24
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 l’?fM. 10/93



. .

TestPit#: TR-16-25
DateStarted:8-18-93

DateCompleted:8-1893
Orientation:N30W

Elevation:141feetatSEend

NW SEOVA[mm)Comments

ND

ND

I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

EXPLANATION:: ; ~❑VERYDARKYELLOWISHBROWNSAND(SP)
,,. 10YR3/4,veryloose,dry,fine-tomediumsand,

5-1OOAsilt,traceroots,fill

El“2 BROWNSANDWITHGRAVEL(SP)10YR4/3,
veryloose,dry,finetomediumsand,5-1O?’Ogravel
(upto1/4”),15-20°Adebris(mostlymetalandglass,half
pintwhiskybottle,brokenCokebottles,metallids,
fusebox,nails,washers,bottlewithcottoninside[medical?],
charcoal/burntwood)traceroots,fill

❑✎✎✎3 BROWNPOORLYGRAINEDSAND(SP)10YR4/3,loose,dry,
-... fine-tomediumsand,50/.silt

07U94M

~ HardingLawsonA=oclatea
_ Engineeringand
- EnvironmentalSet-vices:=:
■ mm-m
‘~~ DRAWN JOBNUMBER
~ DJPc 23366041711

LogOfTestPitTR-16-25 FLAIL

Site16-Pete’sPondExtension
VolumeII- Rl,BasewideR1/FS
FortOral,California A25
APPROVED DATE
Rm

REVISEDDATE
10/93



TestPit#:
DateStarted:

DateCompleted:
Orientation:

Elevation:

0
1

2

3

4

51
6 i
7
i

8

9

10
1

TR-I6-26
8-18-93
8-18-93
N44W
144feetatSEend

SE NW

. . . . .. . . ,., .,. .,.,,.,,. ,., ,., ,.., ..,.,- ,-,,, ,,.-. . .,, ,..,,. .. . . . . . ., *.,.., ,,
.. . .. . .. . ,..’...,,, ,

OVA(PDm) Comments

ND

ND

I I I I I I I I I I I I I I I I I
01 234567891011 1213141 ~161718

LENGTH(feet)

EXPLANATION:m.’,,,1:..—

❑✎✎✎::2

❑;.3:

@

BROWNSAND(SP)(1OYR4/3)veryloose,
dry,finetomediumsand,5-100’.silt,traceroots,fill

DARKYELLOWISHBROWNSAND(SP)(1OYR3/4)
veryloose,drytoslightlymoist,finetomediumsand,
25-300/.metaldebris(bedframe,bucket,waterpipe,emptyammo
container?,cable,1945smokegrenade),fill

YELLOWISHBROWNSAND(SP)(1OYR5/6)
loose,dry,finetomediumsand,tracesilt

SAMPLE:9333AO16040F

HardingLawsonAsaoclata.a
Engineeringand
EnvironmentalSet-vices

,-..

-.

LogofTestPitTR-I6-26 PLATE
Site16-Pete’sPondExtension
VolumeII- Rl,BasewideR1/FS
FortOral.California A26“

DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 #M 10/93



TestPit#: TR-16-27
DateStarted:8-18-93

DateCompleted:8-18-93
Orientation:N44W

Elevation:149feet

0
1

2

3

4

5

6/

13
14
151

I I I I I I I I I [ I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

•IEXPLANATION:~; : BROWNISHYELLOWANDDARKYELLOWISHBROWNSAND(SP),
., .,. (1OYR6/6and10YR3/4),veryloose,dry,finetomediumsand,tracesilt,

laminations,fill

la.-.BROWNSAND(SP)(1OYR5/3),veryloose,dry,finetomediumsand,
2 ~ 5-1O%silt,10-20%metaldebris(pipe,eggbeater,canlids)and

brokenglass,fill

El:;’: DARKYELLOWISHBROWNSAND(SP)10YR4/4,loose,dry,fineto
,. mediumsand,5-107. silt

@ SAMPLE:9333A016043F
@) SAMPLE:9333AOI6042F

07C6’WAG
, – -.-’----- ..--.aa- DI Arc

HardingLawsonAaaoclat= LOgOTIWHIWIK-lb-Z/ .--.-
Engineeringand Site16-Pete’sPondExtension
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California A27
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 tFk 11/93



TestPit#: TR-I6-28
DateStarted:8-19-93

DateCompleted:8-19-93
Orientation:N70E

Elevation:149feetatEend
LwQ@

o
1

2

3

4

5

6

7

8i

w E
I .,, , ... ,,, .,, ,., , ,,, ,. ,., ,,.(,),,,-,...,... . ... ,,..,,,..).,....‘,.-,. .. .,, ‘. ..-. -.-.: ‘,:’. .. -..: ,. .:.3 . .. . . . . . . .

.,,.’.,”.,”.,,.,..........,,
. . . . . . . . . . . . .-, .,. . . . . . . ,.,“..‘.,’.,’..‘..”..’.,-.,-.,’..‘..’..:+.:..............,.,.,,,,.,,.-..........,.,.,......1

,.. ,,. ,,,
,,”Q.t_.)ti:.”.,.,.

.’..’..

EXTENSIVECAVING
(unabletolog)

,., .,. ,., . .,, .’, “.~,”.,.....
L-}/.,’..’,,’,.’..’.’.:’,:’:, :[2).”’..’....,

... ,,, ,., ,., ,,, .,. .. . .. . .. . ,,, .,,..

A
I I I I I I I I I I 1 I I I I I I I I I I [
01 234567891011 12131415161718192021 2223

LENGTH(feet)

EXPLANATION:, :❑BROWNISHYELLOWSAND(SP)(IOYR4/3&IOYR6/6),veryloose,
..’ dry,finetomediumsand,traceto10%silt,traceroots,laminated

El: z : DARKYELLOWISHBROWNSAND(SP)(1OYR4/6),verylooseto loose,
. ..” drytoslightlymoist,finetomediumsand,tracesilt

ND

ND

•1..’
3: DARKBROWNSAND(SP)(1OYR3/3),veryloose,dry,finetomedium

sand,tracesilt,25-30%debris(wiremesh[screen],piston!pullies,drive
linewithbearinghousing,55gallondrum[4ppm],metalpipe,chainlink
fence),fill

@ SAMPLE:9333A016047F
@) SAMPLE:9333AOI6046F

Note:Unabletoexcavatedeeperinwestportionoftestpit
duetoextensivedebris

07069aAG

HardingLawsonAaaoclates LogofTestPitTR-I6-28
Engineeringand Site18-Pete’sPondExtension
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California
DRAWN JOBNUMBER APPROVED DATE

PLATE

A28
REVISEDDATE

---

DJPc 23366041711 *& 11/93



TestPit#: TR-16-29
DateStarted:8-19-93

DateCompleted:8-19-93
Orientation:N75E

Elevation:156feetatEend

w

uc.) 2–$
r= 3–
rn
n 4–
z
; 5-
a 6–
30 7–ALum 8–1.i-L
Lu 9–

n lo–

E

.(-Q. .. ..,,..,..,., ..,., . ...,

. . . . . . . . . . . . . . . . . . . ..,. .“..”.’.’.’

OVA(PPm)Comments

ND

I I I I I I I I I I I I I I 1
01 234567891011 ~2131415

LENGTH(feet)

EXPLANATION:-“1:❑BROWNSAND(SP)(1OYH5/3),veryloose,dry,finetomediumsand,
.,. traceto1O%silt,traceroots(iceplant),fill

❑.“; : VERYDARKBROWNANDDARKYELLOWISHBROWNSAND(SP)
,. 10YR2/2,10YR 3/4and10YR4/6):loose,slightlymoist,fineto

mediumsand,tracesilt,laminated,fill

@ SAMPLE:9333AOI6048F

07C6WAG
— -, ---

HwdlngLawsonAuoclataa LogofTestPitTR-I6-29 FLAIE

Engineeringand Site16-Pete’sPondExtension
EnvironmentalServices VolumeII- RI,BasewideR1/FS

FortOral,California A29
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJP 23366041711 *L 10/93



TestPit#: TR-16-30
DateStarted:8-19-93

DateCompleted:8-19-93
Orientation:N79W

Elevation:152feet

o–
l–

2–

3–

4–

5–

6–

7–

8–

9–

lo–

w E

.,..,---‘....:*

\
“.,-:.

. . . . . . .,..,-,,. ,,.,,..,. ,,-.,-.,.

I I I I 1 I I I I I I I I I I
01 2345678 9 10 11 12 13 14 15

LENGTH(feet)

EXPLANATION:

❑.“1’ DARKBROWNSAND(SP)(1OYR3/3),veryloose,moist,
,. ..- finetomediumsand,5-100/~silt,traceroots

El., DARKYELLOWISHBROWNSAND(SP)(1OYR4/6),
“.?.~ veryloose,moist,finetomediumsand,tracesilt

@ SAMPLE:9333A016049F

OVA(Pflm)Comments

ND

ND

07W94AC

.-..

HwdlngLawsonAaaoclates LogofTestPitTR-16-30 PLATE

Engineeringand Site16-Pete’sPondExtension
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California A30‘
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJP 23366041711 MM 10/93



TestPit#: TR-16-31
DateStarted:8-19-93

DateCompleted:8-20-93
Orientation:N60E

Elevation:148feet
OVA[p~m)Comments

NE Sw

I I I I [ I I I I I I I I I I I I I I I I
01 234567891011 12131415161718192021 22

LENGTH(feet)

EXPLANATION:;1:❑DARKBROWNSAND(SP)(1OYR3/3),veryloose,moist,
finetomediumsand,5-10%silt,upto5%rootsinupper1’,
steelcableatsurface

❑. .;.2.. DARKYELLOWBROWNSAND(SP)(1OYR4/4),veryloose,
.’ moist,finetomediumsand,tracesilt

@ SAMPLE:9333A016051F

HardingLawaonAaaoclataa LogofTestPitTR-I6-31 PLATE
Engineeringand Site16-Pete’sPondExtension
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California A31
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 *R 11/93



TestPit#: TR-I6-32
DateStarted:8-20-93

DateCompleted:8-20-93
Orientation:N45W

Elevation:138feet

NW SE
o–
l–

2–
3–
4-
5-
6–
7–
8–
9–

lo–
11–

12–

OVA(DDm)Commems

ND

ND

13

14
151

1 I I I I I I I I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

E!!EXPLANATION::‘1 BROWNSAND(SP)(1OYR4/3),veryloose,dry,finetomediumsand,
5~1O%silt,tracedebris(rustedmetal/rustcoloredsoil,burntwood,
brokenglass,gravel),fill

❑. . .
2 VERYDARKBROWNSAND(SP)(1OYR2/2),veryloose,moist,fine
,.. . tomediumsand,5-1OO/.silt

@ SAMPLE:9333AO16055F

~ HardingLawsonA=oclatea LogofTestPitTR-16-32 PLATE

_ Engineeringand Site16-Pete’sPondExtension
- EnvironmentalServices VolumeII- Rl,BasewideR1/FS:=: =i: A32:=:7-s FortOral,California

DRAWN JOBNUMBER APPROVED 13A7E REvIsEDDATE
~ DJPc 23366041711 ~ffi 11/93



TestPit#: TR-16-33
DateStarted:8-20-93

DateCompleted:8-20-93
Orientation:N40E

Elevation:140feet

o–

l–

2–
3–
4–
5–
6–
7–
8–
9–

10–
11
12I

ND

EXPLANATION::‘1❑DARKBROWNSAND(SP)(IOYR3/3)veryloose,moist,fineto
mediumsand,5-107.silt,traceroots(inupper6“only)

•1“ LIGHTYELLOWISHBROWNANDDARKYELLOWISHBROWN:’2, SAND(SP)(1OYR6/4TO10YR3/6),veryloose,moist,fineto
mediumsand,tracesilt,laminated

•1.,,,
:3 DARKBROWNSAND(SP)(1OYR3/3),veryloose,moist,

. finetomediumsand,5-1O%silt

@ SAMPLE:9333A016056F

o 12345678910 11121314151 ”61”7 {819
LENGTH(feet)

20

070SWAG
HardingLawsonA880clatea
Engineeringand
EnvironmentalSetVices

LogofTestPitTR-16-33
Site16-Pete’sPondExtension
VolumeII- Rl,BasewideR1/FS
FortOral.California

PLATE

A33
DRAWN JOBNUMBER APPROVED DATE REvISEDDATE
DJPc 23366041711 PM 10/93



TestPit#: TR-16-34
DateStarled:8-20-93

DateCompleted:8-20-93
Orientation:N40E NE

Elevation:144feet
/ ConcreteStructure

/+
. ..’.................

OVA(ppm)Comments

ND

I I I I I I I I I I I I I i 1
01 234567891011 12131415

LENGTH(fe~t)

EXPLANATION;-’1:❑MIXEDBROWNISHYELLOWTODARKYELLOWISHBROWNSAND(SP)
.,. (1OYR6/6to10YR3/4),veryloose,dry,finetomediumsand,traceto10%silt,

2.36”rocketbazookaround,fill

•1.’.-’DARKYELLOWISHBROWNSAND(SP)(1OYR3/4),veryloose,moist,
2 ~ finetomediumsand,5-10%silt,5%rootswithinupper1’

El.’---YELLOWISHBROWNSAND(SP)(1OYR5/6),veryloose,moist,3, finetomediumsand,tracesilt

@ SAMPLE:9333A016058F

070694AG
— -.

~ HardingLawsonAsaoclatea LogofTestPitTR-16-34 PLATc

gEngmeermgand Site1&Pete’sPondExtension
- EnvironmentalServices.-:-:9. VolumeII- Rl,BasewideR1/FS

●-i::=:7- FortOral,California A34~—’~ DRAWNJOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 Wk 11/93



TestPit#: TR-16-35
DateStarted:8-20-93

DateCompleted:8-20-93
Orientation:N65E

Elevation:144feetatEend

E w OVA(ppm)Comments

I I I I I I I I I I r I I I I 1
0 12345678910 1112131415

LENGTH(fset)

EXPLANATION:

Ezl-1” DARKGRAYISHBROWNSANDTOSILTYSAND(SP-SM)(1OYR4/2)
...’ veryloose,dry,finetomediumsand,10-15?40silt?5-1O%roots

anddeadplants,bazookaround(2.36”rocket),fill

❑:‘*~: DARKYELLOWISHBROWNSAND(SP)(1OYR4/4)veryloose,
slightlymoist,finetomediumsand,5-1O“1Osilt,traceroots

@ SAMPLE:9333AOOI6059F(Exactsamplinglocationnotknown)

,- -.. ._ .-.---n A=oclat~
--ngineeringand
EnvironmentalServices

JOBNUMBER
DJP 23366041711

LogofTestPitTR-16-35
Site16-Pete’sPondExtension
VolumeII- Rl,BasewideR1/FS
FortOral,California
APPROVED DATE REVISEDDATE
Rfm 10/93

PLATE

A35



TestPit#: TR-16-36
DateStarted:8-20-93

DateCompleted:8-20-93
Orientation:N90E

Elevation:154feet

o–
l–

2–

3–

4–

5–

6–

7–

8–

9–

lo-

EXPLANATION:; ;❑... .,

E31‘.,,,7:.:.,~ .::
,,,.,.,,,“:

El;;...
El.,4;

El,5;
,..

w E

I I I I [ i I I I I I I I I I I
0123456789 101I12I3I415

LENGTH(feet)

VERYDARKGRAYISHBROWNSAND(SP)(1OYR3/2)
veryloose,dry,finetomediumsand!10-15°/0silt,trace
gravelto1/4”,5°/0rootsinupper1‘,flit

ASPHALTANDBASEROCKLAYER,brokenpiecesofasphaltwith
bluishbaserock

DARKYELLOWISHBROWNSAND(SP)(1OYR3/4)
veryloose,moist,finetomediumsand,5-100/0silt,laminated

VERYDARKBROWNSAND(SP)(1OYR2/2)
loose,moist,fine-tomedium-grainedsand,tracesilt

DARKYELLOWISHBROWNSAND(SP)(1OYR3/4)
loose,moist,finetomediumsand,tracesilt

OVA(Ppm)Comments

ND

ND

@ SAMPLE:9333A016060F

070694%
.- .+..-—___ - 01ATC

~ I-lardlngLawsonA-ociat~ LogOtTestPltTR-16-36 .Lfi!=

— Engineeringand Site16-Pete’sPondExtension
- EnvironmentalServices~=:-,s VolumeII- Rl,BasewideR1/FS
.-: =’: FortOral,California A36‘“-~ DRAWN JOBNUMBER APPROVED
~ DJP

DATE REVISEDDATE
23366041711 Rf* i (-IIQ3



TestPit#: TR-16-37
DateStarted:8-25-93

DateCompleted:8-25-93
Orientation:N32W

Elevation:139feetatSEend

NW
o-
l–

2–
3–
4-
5–
6–

7–
8–
9–
lo–

11–
12–

I I I I I I I 1 I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

nEXPLANATION: ; 1

D..2
D3,.

@

SE

ND

BROWNSAND(SP)(1OYR4/3)veryloose,
dry,finetomediumsand,5-107.silt,trace
plantroots,tracegravelto3“,traceglassfragments,fill

DARKBROWNSAND(SP)(1OYR3/3)
veryloose,moist,finetomediumsand,
traceto10°/0silt,traceroots

BROWNSAND(SP)(1OYR4/3)
veryloose,moist,finetomediumsand,
traceto 1070silt,traceplantroots

BROWNISHYELLOWSAND(SP)(1OYR6/6)
veryloose,moist,finetomediumsand

SAMPLE:9334016A076F

HardingLawsonAssociates LogofTestPitTR-16-37 PLATE
Engineeringand Site16-Pete’sPondExtension
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California A37
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJP 23366041711 10/93



TestPit#: TR-I6-38
DateStarted:8-26-93

DateCompleted:8-26-93
Orientation:N47W

Elevation:150feetatSEend
I!!A@.m

07
NW SE,,, ,,, . . . .. .. .. .. . .. .. .,+.,,..,..,. ..’..”.-, -...”..”..’..’..”..’..’........ .. .. ..

..

.,..:.”..:..:..:..:..’..... :.,”..,..,..:..,.,,..,-.,..:’.
,. ..,”-.“-.”.,”-,“-.’-.”.,“..’..’..“..:..:..:..”..”. ‘..”.”..“..’..’,,.,:,..............,,,,.., -...........-.,:.,.,,.,,..’..,..:..”.,:..’..:.:::.:..

.. -,.. ............’..,. ,.,,.,.,... -,.-.,. ... . .,’, . . ., .,’..:..:..”.,“..’..., ‘.”. “...,’..‘.,..’..‘.,’..’..‘..”..”.”

Nt)

ND

12-I

I I I I I I I I I I I I I I I I I I [ I I I 1
0 12345678910 11121314151617181920 21222324

LENGTH(feet)

EXPLANATION:: ,“;❑BROWNSAND(SP)(1OYR5/3),veryloose,dry,finetomediumsand,
‘. tracesilt,traceroots,fill

Eil,.,. DARKGRAYISHBROWNSAND(SP)(1OYR4/2),veryloose,dry,fine
2 : tomediumsand,5-10%silt,5-10%debris(abaloneshells,meltedglass,.“

metalband,ceramicplate,metalfenceposts,wire,cable,shoes,burnt
wood,canlids),fill

El:3: DARKYELLOWISHBROWNSAND(SP)(1OYR4/6),veryloose,dry,
fine to mediumsand

@ SAMPLE:9334016A080F
@ SAMPLE:9334016A081F

070694AG
.— .— ----- --- -, ...-,-

HardlngLawsonAaaociat-
Engineeringand
EnvironmentalServices

DRAWN JOBNUMBER
DJPc 23366041711

LogOtTeStW IH-1b-3B VL141E

Site16-Pete’sPondExtension
VolumeII- Rl,BasewideR1/FS
FortOral.California A38
APPROVED DATE REVISEDDATE
$m 11/93

.—



TestPit#: TR-16-39
DateStarted:8-26-93

DateCompleted:8-26-93
Orientation:N70W

Elevation:151feet

NW SE

,5.-

OVA(DDITl)

ND

ND

ND

Comments

I I I I I I I I I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)

•1EXPLANATION: , “ BROWNSAND(SP)(IOYR5/3),veryloose,dry,finetomedium
‘... sand,5-1O“/Osilt,traceroots,fill

El DARKBROWNSAND(SP)(IOYR3/3),loose,dry,finetomedium“2”’ sand,5-10%silt,appearstobemorecompactedthan1above,fill

ixzlBROWNSAND(SP)(1OYR4/3),veryloose,dry,finetomediumsand,“34. 5-107.silt,10-15°70debris(wire,nails,brakedrum,burntwood,
smallsprings,brokenglass,rustedmetal),fill

Id,-4“ BROWNSAND(SP)(1OYR4/3),veryloose,drytoslightlymoist,fine
‘. tomediumsand,tracetolOO/fsilt

@ SAMPLE:9334016A084F

.—. —..—— ----
~ HardingLawsonA=oclates Log01lestPltTH-16-39 PLATE

~ Engineeringand Site16-Pete’sPondExtension
~=:=, = EnvironmentalSewices VolumeII- Rl,BasewideR1/FS=4:::= 1-1 FortOral,California A39~ DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 #m 9/93



TestPit#: TR-I6-40
DateStarted:8-26-93

DateCompleted:8-27-93
Orientation:N28E

Elevation:

o-
l–

2–
3–
4–
5–
6–
7–
8–
9–

lo–

NE CMPDISCHARGEPIPE Sw OVA@Pm)Comments

ND

ND

o i234k67861”o 111”2131”415
LENGTH(feet)

EXPLANATION:“1 :❑ DARKGRAYISHBROWNSAND(SP)(1OYR4/2),veryloose,
..’. dry,finetomediumsand,5-10?’osilt,5-10”/.roots,fill

❑,’.’BROWNSAND(SP)(1OYR4/3),veryloose,dry,finetomediumsand,
2.” 5-1O%silt,two55-gallondrums(onefilledwithsandand~neempty

atNEendoftestpit,onedrummayhavebeenusedtostoremustard
agentbasedondrumtypeidentification),fill

El~ YELLOWISHBROWNSAND(SP)(1OYR5/6),veryloose,dry,fineto
..- mediumsand

@ SAMPLE:9334A016088F

07C6WAG
,-.. -.--— .-,. ---- . . .* ❑ t Arc

HardingLaw=onA=oclatmu Log01lesI PITIK-lD-4U IL-IL

Engineeringand Site16-Pete’sPondExtension
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FotlOral,California A40
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE

. .

,-.

DJPc 23366041711 10/93



TestPit#: TR-16-41
DateStarted:3-14-94

DateCompleted:3-14-94
Orientation:N52W

Elevation:

NW
o-
l–

2–

3–

4–

5–

6–

7–

8–

9–

lo-

SE OVA(ppm)Comments

I I I I I I I I I I I I I I I
o 12345678910 1112131415

LENGTH(feet)

ElEXPLANATION:, :
,,

H“,,2

H.....;3

ND

ND

ND

DARKYELLOWISHBROWNSAND(SP)(1OYR3/4),loose,moist,
finesand,10-15%silt,tracedebrisandroothairs,fill

DEBRISANDDARKYELLOWISHBROWNSAND(SP)(1OYR3/4),
loose,moist,60°76debris(glassfragments,bottles,chainlinkfence,
5/8”steelcable,bacontins,filmplates,flashlight,bulb,vehicleaxle,
grayunidentifiedliquid,vehiclebumper,assortedplastic-lined
5-gallonbuckets,ammoboxes,ordnancepartstoriflegrenades,
reinforcementrings[asseenonmustarddrums],longcylindricalobject-
potential500-lbbombperUXBguessbeforewallcave-in),357.finesand,
5%0silt,fill

YELLOWISHBROWNSAND(SP)(1OYR5/6),loose,moist,finesand,
35%debris(seeabove)

SAMPLE:9411G016146F
SAMPLE:9411G016147F

07G694A

LogofTestPitTR-16-41 PLATE
HardingLawsonA-ociates
Engineeringand Site16-Pete’sPondExtension
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California A41
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 A%ti 10/93



TR-17-011
WESTTOWARD TOWARD
STORAGEBUILDINGS FIFTHAVENUE

‘= ASPHALT
GRAYSANDYGRAVEL(GP),BASEROCK

SM DARKYELLOWISHBROWNSILTYSAND
(SM)(10YR4/4)LOOSE,MOIST,85%
FINE–TOMEDIUM–GRAINEDSAND,15%SILT

SP YELLOWSAND(SP)(10YR7/6)LOOSE,
MOIST,95%FINE–TOMEDIUM–GRAINED
SAND,5%SILT

FILL SCRAPMETAL,HEAT–DEFORMEDGIASS,
NAILS,w50 ml OFGREENCRUMBLY
MATERIAL(BAGSAMPLECOLLECTED)

NOSOILOVAREADINGSDETECTED

““A’’ww~$~GRAYSANDYGRAVEL(GP),BASEROCK

I SM(FILL) ● (1.5’)
( \ {ISP(NAT’V~

(6.5’)● (7,0’)
m

FILL

EXPLANATION
● TRENCHSAMPLELOCATION

DARKYELLOWISHBROWNSILTYSAND
(SM)(10YR4/4)LOOSE,MOIST,85%
FINE–TOMEDIUM–GRAINEDSAND,15%SILT

YELLOWSAND(SP)(I OYR7/6)LOOSE,
MOIST,95%FINE–TOMEDIUM–GRAINED
SAND,5%SILT

SCRAPMETAL,PORCELAIN,ASPHALT,
HEAT–DEFORMEDGLASS,NAILS,CHARRED
WOOD

NOSOILOVAREADINGSDETECTED

‘a
SCALEIN FEET

HardingLawsonAssociatesExploratoryTrenche$- TR-17-01andTR-17-02 ruvc

Site 17 – 1400 Block Motor Pool
Engineeringand and Suspected Disposal AreaEnvironmental%rvices ~~teCharacterization A- ‘-

)rt Oral,California
DRAWN PROJECTNUMBER APP~vED DATE

A42
REVISEDDATE

YG 23366041711 4/93



31M5

TR-17-03

WESTTOWARD 7 TOWARD
STORAGEBUILDINGS FIFTHAVENUE

~ASPHALT
GRAYSANDYGRAVEL(GP),BASEROCK

SM DARKYELLOWISHBROWNSILTYSAND
(SM)(10YR4/4)LOOSE,MOIST,85%
FINE–TOMEDIUM–GRAINEDSAND,15%SILT

5P YELLOWSAND(SP)(10YR7/6)LOOSE,
MOIST,95%FINE–TOMEDIUM–GRAINED
SAND,5%SILT

FILL GLASSSHARDS,CHARREDWOOD,WINDOW
SCREENS,SCRAPMETAL,SPRINGS,NAILS

NOSOILOVAREADINGSTAKENORDETECTED

TR-17-04—

WESTTOWARD ToWARD
STORAGEBUILDINGS FIFTHAVENUE

ASPHALT
GRAYSANDYGRAVEL(GP),BASEROCK

SM DARKYELLOWISHBROWNSILTYSAND
(SM)(10yI?4/4)LOOSE,MOIST,85%
FINE–TOMEDIUM–GRAINEDSAND,15%SIL1

SP YELLOWSAND(SP)(10YR7/@LOOSE,
MOIST,95%FINE-TOMEDIUM–GRAINED
SAND,5%SILT

FILLBROKENGIASS,HEAT-DEFORMEDGLASS,
CHARREDWOOD,SCRAPMETAL

NOSOILOVAREADINGSTAKENORDETECTED

EXPLANATION
‘+’

● TRENCHSAMPLELOCATION SCALEIN FEET

—.. . . -- .- ma--> -n 47 nA PLATE

HardingLawsonAssociates
Exploratory1rencnes- In-11-u~=nuIn-l~‘u-
Site17 – 1400Block Motor Pool

Engineering❑nd and SuspectedDisposalArea
EnvironmentalServices Site Characterization

Fort Oral,California
A43

DRAWN PROJECTNUMBER DATE REVISEDDATE

YG 23366041711 4/93



TR-17-05

TOWARD
1

WESTTOWARD
FIFTHAVENUE STORAGEBUILDINGS

~
—

SM(FILL)

(3.0’)
●

FILL(REFusEMIXEDWITH
YELLOWSANO[SP])

(10.0’) (10.0’)
. -

● TRENCHSAMPLELOCATION

–ASPHALT
‘GRAYSANDY

5M

FILL

GRAVEL(GP),BASEROCK

DARKYELLOWISHBROWNSILTYSAND
(SM)(10YR4/4)LOOSE,MOIST

PREDOMINANTLYOLDBOTTLES.
NEWSPAPER(MARCHI, 1950j,
NYLONS,CANS,SCRAPMETAL.CHARRED
WOOD,BROOMHANDLES.
L4YEREDWITHYELLOWSAND(SP)
APPROXIMATELY1’ TWOIAYERS

NOSOILOVAREADINGSDETECTED.ONEREADING
OF10ppm DETECTEDINSIDELIQUOR
BOITLE

o 1 2
I I
SCALEIN FEET

ExploratoryTrench -TR-17-05 t’W.lk
HardingLawsonAssociates Site17– 1400BlockMotorPool
Engineeringand and SuspectedDisposalArea
EnvironmentalServices SiteCharacterization

FortOral,California A44“--
DR4WN PRDJEHNUMBER APPRWEII DATE REvISEDDATE
YG 23366041711 l% 4/93



TR-17-07

TOWARD 1 WESTTOWARD
FIFTHAVENUE sTORAGEBUILDINGS

I
—

SM(FILL) D(2.0’)

FILL(REFUSE)

(9.5’)
:(1 0.5’). /

EXPLANATION

● TRENCHSAMPLELOCATION
I

–ASPHALT
‘GRAYSANDY

SM

FILL

GRAVEL(GP),EASEROCK

DARKYELLOWISHBROWNSILTYSAND
(SM)(10YR4/4)LOOSE,MOIST,
BECOMINGBIACKSTAINEDAT4.5’,
REFUSEAPPEARINGAT5.0’

BOTTLES,BEVERAGEANDPOSSIBLE
LABORMEDICAL.1–LITERCLEARGLASSAND
AMBERBOITLES,”SMALLVIALSAND
AMPULES(RARE,ONLYA FEW),LUMBER,
NEwsPAPER(JUNETOAUGUST1949),
CANS,METAL,TELEPHONE,BOOT,
BLACKENED,DISCOLORED

MAXIMUMOVA= 100ppm

o 1 2

SCALEINFEET

E+#oy~toryTrenchTR-17-07 PLATE
HardingLawsonAssociates - 1400BlockMotorPool
Engineeringand and SuspectedDisposalArea
EnvironmentalServices SiteCharacterization

FortOral,California A45
DRAWN PROJECTNUMBER APPROVED DATE Rf31$EDDATE
YG 23366041711 K% 4/93



TestPit#: TR-17-08
DateStarted:8-23-93

DateCompleted:8-24-93
Orientation:N41E

Elevation:

~
a) 3
-+ i

14
i

Sw NE

,.. .
,-,.“..,-..
.“...’..

. .. .

.,,

. . .,“.,

.“..

.:. .

. . .,.. .
,“..,:.,
...,:..
. . . . . . . . . . . ,- ..,,.,. .,, .,,.,,... ,,, ,, .,.,,. ,,.

OVA(ppm)Comments

ND

1 I I I I I I I I I I I 1 I I I 1 I I
01 234567891011 12131415161718

EXPLANATION: LENGTH(feel)

•I~1+: ASPHALTANDBASEROCK.<:.::,,:,:...::,1.

❑:;’ j DARKBROWNSAND(SP)(1OYR3/3),loose,moist,finetomedium
sand,0-50/0silt,fill

El,. VERYDARKGRAYISHBROWNANDDARKYELLOWISHBROWNSAND(SP)
?~ (1OYR3/2and10YR4/6),loose,moist,finetomediumsand,O-5%silt,

laminations/beddingupto3“thick,tracedebris(metalpipeat2feet,Coke
bottle[1946]andwoodat6feet,messkitlid[1942]),fill,laminated,bedded

Izi’14 LAYEREDSANDANDDEBRIS- DARKBROWNSAND(SP)(1OYR3/3),
loose,moist,finetomediumsand,5-1O%silt,debrislayers(40%-600/.debris)
varyfrom2“to1footthickandincludesoda/beercans,woodammoboxes,
halffilledmedicalbottles,bleachbottles,woodenpallets,shoes,nylons,paper,
“dank”can,bottledates:1935(catsupbottle),1946,1947
(colabottles),and1949(medicalbowlorcup),fill

@ SAMPLE:9334017A066F
071294AG

.—. —..—— .— -- -..--
~ HardingLawsonAsaoclataa LogOtIeStPltIH-17-(JU FLAlt

~ Engmeermgand Site17–DisposalArea
- EnvironmentalServices VolumeII - Rl, BasewideR1/FS:-:= :=*; A46~:Smc-s FortOral,California

~ JOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 8* 11/93



TestPit#: TR-I7-09
DateStarted:8-23-93

DateCompleted:8-24-93
Orientation:N6E

Elevation:

13
14
151

I I I I I I I I I I I I I 1
01

EXPLANATION:
a
#.+.{,Ij,:::>,.,..;;:<

El‘2::

•1-,-.3. .

•1“4””‘,,

234567891011 12131415
LENGTH(feet)

ASPHALTANDBASEROCK,4“asphalt,4“baserock

OVA(PPm)Comments

ND

ND

STRONGBROWNANDDARKBROWNSAND(SP)(7.5YR4/6and
7.5YR3/3),loose,moist,finetomediumsandl0-5%silt,upper4-5”
isstrongbrownandlower6-7”isdarkbrown,fill

DARKBROWNANDYELLOWISHBROWNSAND(SP)(1OYR3/3and
10YR5/6),loose,moist,finetomediumsand,0-50/.silt,alternatingbeds
andlaminations,tracedebris(bootheel)at6’,fill

DARKBROWNSAND(SP)(1OYR3/3),loose,moist,finetomediumsand,
0-5°Asilt,tracedebris(wire,wood,androck)presenttol2feet,fill

9334017A065F

HardingLawsonAsnoclates LogofTestPitTR-17-09 PLATE
Engineeringand Site17–DisposalArea
EnvironmentalSewices VolumeII - Rl,BasewideFil/FS

FortOral.California A47
DRAWN JOBNUMBER APPROVED DATE
DJPc 4GM

REVISEDDATE
23366041711 11/93



TestPit#: TR-I7-1O
DateStarted:8-23-93

DateCompleted:8-24-93
Orientation:N

Elevation:

01

14
1,5.-J

s N
OVA(PDm) Comments

ND

ND

1 I I I I I I I I I I I I I I I I I
01 234567891011 12131415161718

LENGTH(feet)
EXPLANATION:

❑~1 ASPHALTANDBASEROCK,4“asphalt,4“baserock;!::,.,...,.,.,.,.

. DARKBROWNANDDARKYELLOWISHBROWNSAND(SP)(1OYR3/3&❑“2 10YR4/6),loose,moist,finetomediumsand,0-50/0silt,alternating,.
laminations/beds4“to1‘thick,tracedebris(at1.5feet,shoelace,
platefragment,brokenglass),fill

Exz“ “ METALDEBRISLAYER,DARKBROWNSAND(SP)(IOYR3/3),3 30-500/0metaldebris(rustedtin,steel),fill

El DEBRISLAYERANDVERYDARKGRAYISHBROWNSAND(SP)(IOYR3/2),
4 very loose,moist,finetomediumsand,570silt,35-450/.debris( lass,tincans,

Fboots,metal,wood,medicalwaste,1951glassjar,coldcream/sampoojars,
1949Cokebottle,boot),lessdebris,ifpresent,below12feet,fill

@ SAMPLE:9334017A064F
C41wu

. . . . . . ...- ---- “, ,71-

,---

~ HardingLawaonA=ocIates LOg01leSTF’11IH-l /-lU rLAlc
_ Engineeringand Site17–Dk’posalArea
- EnvironmentalServices VolumeII- Rl,BasewideR1/FS:=:=i: FortOral,California A48~~
■ -m-m
‘~m
~ DRAWN JOBNUMBER APPROVED OATE REVISEDDATE
~ DJPc 23366041711 8:4 11/93



L

TestPit#: TR-17-11
DateStarted:8-24-93

DateCompleted:8-24-93
Orientation:NIW

Elevation:

OVA@m)Comments

o–
l–

2–
3–
4–
5–
6–
7–
8–
9–

lo–

ND

ND

ND

I I I I I I r 1 I 1 I I I I I
01 234567891011 12131415

LENGTH(feet)

ElEXPLANATION:~l! ASPHALTANDBASEROCK,3“asphalt,3“asphaltbaserock

❑DARKBROWNSAND(SP)(IOYR3/3),loose,moist,finetomediumsand,
.2.: 5%silt,withdiscontinuouslightyellowishbrown(IOYR6/4)sandlens,fill

la., DEBRISLAYERANDSAND40to60°7Jdebris,40-60%light ellowish3 Jbrownsand(SP)(1OYR6/4),loose,dry,finetomediumsan,debris.’
includesrustedmetal,glassbottles,Cokebottles(1941,1948,1949),test
tube,syringe,vialwithcottonballinthebottom,cans,“dan~can,vials,
lightbulb,fill

•1:~“: LIGHTYELLOWISHBROWNSAND(SP)(1OYR6/4),loose,dry,fineto
mediumsand,fill

❑✎✍✎DARKBROWNSAND(SP)(1OYR3/3),loose,dry,finetomediumsand,
~: ~ So/oSilt

@ 9334017A067F

— HardingLawaonAssoclataa LOg01[@StFtIIH-1/-11 r~filc

~ Engmeermgand Site17–DisposalArea
---- = EnvironmentalServices VolumeII- RI,BasewideR1/FS:-: ~s: A49
■ =mtmn FortOral,California
— DRAwN JOBNUMBER~ APPROVED DATE
~ DJP

FIEVISEDDATE
23366041711 ma 11/93



TestPit#: TR-17-12
DateStarted:8-24-93

DateCompleted:8-25-93
Orientation:N86E

Elevation:

LLuo

0-
l–

2–
3–
4–
5–
6–
7–
8–
9–

lo–

11–

12–
13–

w E OVA(mm)Comments

ND

ND

ND

1 I I I I I I I I I I I [
o I 1 I I 112345676910 1112131415161718

LENGTH(feet)

EXPLANATION:DI~l”;:~ASPHALTANDBASEROCK,4“ASPHALT,9“BASEROCK,.,,...,,..::;:

El: * BROWNANDYELLOWISHBROWNSAND(SP)(1OYR4/3&10YR5/6),
.,. , veryloose,moist,finetomediumsand,0-50/.Sitt

El.-’, DARKBROWN,BROWN,DARKYELLOWISHBROWNANDYELLOWISH
~~3~ BROWNSAND(SP)(1OYR3/3,10YR4/3,IOYR4/6&IOYR5/6),

loose,moist,finetomediumsand,O-1O%silt,laminatedfill

DARKBROWNSAND(SP)(1OYR3/3),veryloose,moist,

m
‘. finetomediumsand,5-10?:silt,35%-400/0debrisconsistingofwood,metal(cans,
4: drumlid,pipe,wire,coffeepot),glass(1947Cokebottle,beerbottles,oldspice

bottle,PeptoBismalbottlecompletewithpinkfluid),comb,newspaper(nodate),fill

@ SAMpLE:9334o17A068F
0324WDJP

,—-.—.-–——.-..--.— .-
~ HardingLawsonA-ocIataa LOgorIesIrlt Il-i-l(-12 PLATE
~ Engineeringand Site17-DispOSalArea

= EnvironmentalServices:=”= VolumeII - Rl,BasewideR1/FS
.W:=’R A50~ FortOral,California
~ DRAWN JOBNUMBER
~ DJPc

APPROVED DATE REVISEDDATE
23366041711 Rm 10/93



TestPit#: TR-17-13
DateStarted:8-25-93

DateCompleted:8-25-93
Orientation:N85W

Elevation:

o-
l–

2–
3–
4–
5–
6–
7–
8–
9–

lo–
11–

w E OVA(ppm) Comments

I I I I I I I I I I I I I I I I I I
o 12345678910 1112131415161718

124

I

EXPLANATION:

LENGTH(feet)

El...
1 VERYDARKGRAYISHBROWNSAND(SP)(1OYR3/2),veryloose,

.,. moist,finetomediumsand,3-10%silt,localizeddebrismakeup
traceto107.,debrisincludesconcretechunks,metalpans,nylons,
beerbottle,lightbulb(G.E.2400),glassjarsandmetalhinge,fill

Note:TestpitwashaltedduetocormernofpossibleutilitylinesandwasIoggd
afterrhetestpitwaspartiallybackfilled;thelimitsofthedebriswasnotdefined.

n7i7aAc... L-..—

— HardingLawsonAmoclat= LogofTestPitTR-17-13 P1.ATE

_ Engineeringand Site17–DisposalArea
~ Envir~nmen~lseml~e~:- VolumeII- Rl,BasewideR1/FS

-:=A;:u=- FortOral,California A51~~ DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 ~m 10/93



TestPit#: TR-17-14
DateStarted:8-25-93

DateCompleted:8-26-93
Orientation:N87W

Elevation:

w , AsphaltandBaserock E
OVA(DDm) Comments

ND

ND

ND

I I I I I I I I 1 I I I I 1 I I I I I
01 234567891011 12131415161718

LENGTH(feet)

EXPLANATION:❑~1 ASPHALTANDBASEROCK
.,>......<.!{

El:.~: DARKGRAYISHBROWNSAND(SP)(1OYR3/2),loose,moist,
finetomediumsand,tracesilt,fill

❑BROWNSAND(SP)(1OYR4/3),veryloose,dry,finetomediumsand,
‘ .3.: traceto10%silt,fill

I!a4“ DEBRISLAYER(>50%)includingmedicalvialswithstoppers,
metalcans,milkbottles,Cokebottles(1940,1944,1946,and1947),
Belfastbottles(1949),handcrankwench,fill

El:.; ; YELLOWISHBROWNSAND(SP)(1OYR5/6),veryloose,dry,fineto
.. mediumsand,0-50/0silt,fill

El..., DARKBROWNANDYELLOWISHBROWNSAND(SP)(1OYR33&
‘.,6.: 10YR5/6),veryloose,moist,finetomediumsand,O-5%silt,

laminated,fill

•1,-,
@SAMPLE:9334017A070F‘“7:

DARKBROWNSAND(SP)(1OYR3/3),veryloose,moist,fineto
mediumsand,5-10?4.silt,possiblyundisturbedbelowlastdebrislayer,8BSAMPLE:9334017A071F lesslooseatdepth

c SAMPLE:9334017A072F
071a14AG

,---.7.-.“:.7M.-.A n,ATc
~ HardingLaw=onAaaoclates ~ogol lesIrII Iri-11-14 rLn,G

_ Engineeringand Site17–DisposalArea
- EnvironmentalServices.- VolumeII - RI,BasewideR1/FS=:-:-AR
● n9- ForlOral,California A52- DRAWN~ APPROVED DATE REVISEDDATE
~ DJP 23366041711 8* 11/93



TestPit#: TR-17-15
DateStarted:8-25-93

DateCompleted:8-27-93
Orientation:N62W

Elevation:

o–
l–

2–

3–

4–

5–

6–

7–

8–ALuco 9
~ 10
Lu
n 11

I

SE NW OVA(ppm) Comments

ND

ND
12
13

1,4,, -
11111 111111111 I II I

01 2345 678 9 10 11 12 13 14 15 16 17 18
LENGTH(feel)

EXPLANATION:

❑✎✎✎✎✎✎✎✎✎✎✎..!.$:?;,,,,l,,l~ASPHALTANDBASEROCK

❑‘~’: BROWN,YELLOWISHBROWN&DARKBROWNSAND(SP)(1OYR4/2,
10YR5/6& 10YR3/3),veryloose,moist,finetomediumsand,O-lOO/.silt,
compactedfillisin3-4”liftsincolororder,fill

❑~\ BROWNANDYELLOWISHBROWNSAND(SP)(1OYR4/3&IOYR5/6),.“
veryloose,moist,finetomediumsand,O-100/0silt,laminated,fill

•1,..BROWNSAND(SP)(IOYR4/3),loose,moist,finetomediumsand,
4 : traceto10“\Osilt,tracedebris(Cokebottles[1947],steelcable,chunksof

concrete),fill

El,....DARKBROWNSAND(SP)(1OYR3/3),loose,moist,finetomediumsand,5’,. traceto 10%0silt

@ SAMPLE:9334017A074F
@ SAMPLE:9334017A073F

0712WAG

~ HardingLawsonAaaoclate= LogofTestPitTR-17-15 PLATE
_ Engmeermgand Site17–DisposalArea

-- - EnvironmentalSerwces VolumeII - HI,BasewideR1/FS:= :=,: A53:=:==: FortOral,California
~ D~AVJN JOBNUMBER APPROVED DATE REVISEDDATE
~ DJPc 23366041711 flm 10/93



TestPit#: TR-I7-16
DateStarted:8-26-93

DateCompleted:8-27-93
Orientation:E-W

Elevation:

I
1-L
IAl
n

‘1

3–

4–

5–

6–

7–

8–

9–

lo–
11
12

13

14

15

16/

w E OVA(I)Pm) Comments

ND

ND

I I I I I I I I I I I
01 2345678910 1112131415161718

LENGTH(feet)

EXPLANATION:,❑ASPHALTANDBASEROCK

El::2: VERYDARKGRAYISHBROWNSAND(SP)(IOYR3/2),
‘. veryloose,moist,finetomediumsand,traceto107.silt,

fill

El::3 STRATIFIEDYELLOWISHBROWNANDBROWN
,.’ SAND(SP)(1OYR5/6&10YR4/3),veryloose,moist,

finetomediumsand,O-10?4.silt

El.“4” BROWNSAND(SP)(1OYR4/3),veryloose,moist,
,., finetomediumsand,traceto10%silt

@ SAMPLE:9334017A07F

071294AG
....-.--—.“,.--4- A- m,ATc

Hal““ “
Ens
Em

lralngLawsonAssoclat8s
~~neeringand
wonmentalServices

y:y

LOg01leS1FIT1~-11-10 r-<,-,,-
Site17-DisposalArea
VolumeII- Rl,BasewideR1/FS
FortOral,California A54-

DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
17.IPC ?3366 f)41711 10/93



TestPit#: TR-17-17
DateStarted:8-26-93

DateCompleted:8-27-93
Orientation:N59W

Elevation:

o–
l–

2–
3–
4–
5–
6–
7–
8–
9–
lo–

NW SE OVA(Lmm)Comments

t.lD

ND

I I I I I I I I I I I I
01 2345678 9 10 11 12 13 14 15 16 17 18

LENGTH(feet)

❑EXPLANATION:, ASPHALTANDBASEROCK

❑~: DARKBROWNSAND(SP)(1OYR3/3),-
. . loose,moist,finetomediumsand,traceto109.

silt,fill

El;3: YELLOWISHBROWNSAND(SP)(1OYR5/6)
veryloose,moist,finetomediumsand

@ SAMPLE:9334017A085F
@ SAMPLE:9334017A086F

071294AG
LogofTestPitTR-17-17 PLATE

HardbgQwsonAssoclataa
Engineeringand Site17-DisposalArea
EnvironmentalServices VolumeII- Rl,BasewideR1/FS

FortOral,California A55
DRAWN JOENUMBER APPROVED DATE REVISEDDATE
DJPc 23366041711 &F#f 10/93



TestPit#: TR-I7-18
DateStarted:2-22-94

DateCompleted:2-22-94
Orientation:N5E

Elevation:

n4
z
305a06
z07Ju-lm
I 8
FL
I.J_!9
n 10I

N s OVA(DDnl)Comments

ND

ND

1 I I 1 I I I I I I I I I I I 1
0123456789 101112131415

LENGTH(feet)

EXPLANATION:

❑1 ASPHALT

ED!; OLIVEGRAVELWITHSAND(GP)(5Y5/3),dense,moist,subangularfine
gravel,157.finesand

•1.3; DARKYELLOWISHBROWNSAND(SP)(1OYR3/6),mediumdense,
,, moist,finesand

El... BROWNISHYELLOWSAND(SP)(1OYR6/6),loose,moist,fine
4: tomediumsand.,

@ SAMPLE:9408G017079F
@ SAMPLE:9408GO17081F

071394A(
,.-.1+--.n!.wn<-+a mlAT<

,-.

~%K,%%&vices

HardingI#awsonAaaoclataa ~ogoIIealrllin-if-lo ,L.-.,k
Site17–DisposalArea
VolumeII- Rl,BasewideR1/FS

:E:W? FortOral,California

*56 ,--

~ DHAWN JOBNUMBER APPOVED
f%l

DATE REVISEDDATE
~ LZC 23366041711 4/94



TestPit#: TR-17-19
DateStarted:2-23-94

DateCompleted:2-23-94
Orientation:NIOE

Elevation:

nz
20E
(.7

r
1-L
U.1
n

o–
l–

2–
3–
4–
5–
6–
7–
8–
9–

lo–

N s
i..’ .’..’.’...’.-..-.-.-..--.’.-.m. ,’-,--.--.’... ”,”.’.’..’ .’..”.”1

\.-. . .. . .. . .. . .. . . . . . . . . ..-. ’..1

k“ ,. .-,. ,.. --@” ““”.” “’”””””’”’”” “’”’”’~

OVA(ppm) Comments

ND

I I I I I I I I I [ I I I I
01 2345678 9 10 11 12 13 14 15

LENGTH(feet)

EXPLANATION:

•1, : DARKBROWNSAND(SP)(1OYR3/3),loose,dry,fineto
,’ mediumsand

•1,.2 DARKYELLOWISHBROWNSAND(SP)(1OYR4/6),loose,dry,
finetomediumsand

El; : YELLOWISHBROWNSAND(SP)(1OYR3/6),mediumdense,moist,
finetomediumsand

El~: YELLOWISHBROWNSAND(SP)(1OYR3/6),mediumdense,moist,
,. finetomediumsand

@ SAMPLE:9408Y017002F
@ SAMPLE:9408Y017003F
@ SAMPLE:9408Y017004F

OEWDJI

HardingLawsonA-oclatea
Engineeringand
EnvironmentalServices

LogofTestPitTR-17-19 PLATE
Site17–DisposalArea
VolumeII- Rl,BasewideR1/FS
FortOral,California A57

DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
LZC 23366041711 $ti 4/94



TestPit#: TR-I7-20
DateStarted:2-23-94

DateCompleted:2-23-94
Orientation:N12E

Elevation:

4z3:5
06
307
dm
I 8
~
w 9
n 10/

I I I I I I I I I I I I I I
01 234567891011 12131415

LENGTH(feet)

EXPLANATION:

El~: DARKBROWNSAND(SP)(7.5YR3/4),loose,moist,finesand
.’

❑~;; DARKGRAYSAND(SP)(1OYR4/1),moist,finesand
. ..

IDl3“ DARKYELLOWISHBROWNSANDWITHDEBRIS
loose,moist,finesand,15%debris(piecesoftincans,bottles,
serumbottles~medicalwaste],gauze,pafliallyburntcardboard,
hangers,shoeframe?)

❑:4’: YELLOWISHBROWNSAND(SP)(1OYR5/6),moist,finesand

•1::“: YELLOWSAND(SP)moist,finesand

8A SAMPLE:9408GOI7082F
SAMPLE:9408G017083F

~ SAMPLE:9408GO17085F

OVA(ppm) Comments

ND

ND

ND
ND

071394/

~ HardingbiwsonAssocietee LogofTestPitTR-17-20 PLATE

~ Engineeringand
Site 17–DisposalArea

:=:=, ~ EnwronmentalServices VolumeII - Rl,BasewideR1/FS A58-:-:=. : FortOral,California
~~ DRAWN JOBNUMBER APPROVED DATE
~ Lz~

REVISEDDATE
23366041711 am 4/94



r“

TestPit#: TR-I7-21
DateStarted:2-24-94

DateCompleted;2-24-94
Orientation:N82E

Elevation:

OVA(Ppm)Commants

ND

ND

ND

ND

ND

I I I I I I I I I I 1 1 I I
01 234567891011 12131415

LENGTH(feet)

EXPLANATION::,“:❑DARKBROWNSILIY,SAND(SM)10YR3/3,loose,moist,medium
. . sand,15?/.silt,vegetationatsurface,somerootsat1to1.5ft,adrumring

(rusted),woodpieces,glasspiecesfrom1to1.5feet

El;-: YELLOWISHBROWNSAND(SP)10YR3/6,mediumdense,moist,
mediumtofinesand

El.,.DARKBROWNSAND(SP)10YR3/3,mediumdense,moist,mediumto
3, fine sand, O-5%debris(wood,bottles,brokenglass,ceramicbottles,

rubbersoles)observed,butintermittentandnotcontinuous

•I‘4’: YELLOWISHBROWNSAND(SP)10Y3/6,mediumdense,moist,
.,- mediumtofinesand

@ 9408Y017008F
@ 9408Y017009F

071394AG
.— -..——.— —. -,---

~ HardingbwsonAssoclatea LogofTestPitTR-17-21 FLAlb

~ Engineeringand Site17-DisposalArea
■ -m- 9 EnvironmentalSetvices:-:=i~ VolumeII - Rl,BasewideR1/FS
:=:~m~ FottOral,California A59~ DRAWN JOBNUMBER APPROVED
~ DJPc

DATE REVISEDDATE
23366041711 R* 5/94



1Yto

60

33

24

31

16

Is

!6

17

0.7Fm

0.5 NO

8.0 ND

0.5ND

none

none

none

none

~
+ EquipmentHollow-stemAuaer
z g B“-diameter
Zs Elevation165.00[Qrnd) Date1-17-92
:$
0-

5-

io-

15-

2cl-

25-

.-,
: .: -
-.”..
.-......
-.“......:-
,“.. .
:....

: .: ‘.....
,---./...... ----..-.
-...,....-,..
----...-..-...L.:.-....-.............
‘.. .
-----
. ..- “:-.‘......:..-.:I. .-----...-.:.. .. ..: --”.,:.-.. ..
.“..--,. .. . .. . ..... . ...- .,..-.. ..---------. ....:.: ,
~..
:. .,... . .
,---
. .’....-.-...-..
-.”. .,-.
. .- .
.. .
,.. -
. ... .-.. .
‘.-..
-.....

AsPHALTICCONCRETE
= GRAVELLYEASE

OARKBROWNSILTYSAND(SP)(7.5YR3/3):
verydense,moist,fine–tomedium-grained,
15-20%silt

@5’:asabove

STRONGBROWNSAND(SP)(7.5YR516):dense,
moist,fine-grained

@15’:moistto wet

VERYDARKBROWNSILTYSANDTOSAND
(SM-SP):verydense,moistto wet,fine-grained,
1O-I5%silt

@20”;dense,moist .

Bottomof boringat 21.5feet,

nard~ LawsonAssociates Logof BoringSB-16–01 PLAT

Engineeringand SiteCharacterization
EnvironmentalServices Site16-DOLMaintenanceYard,Pete’sPond:=:—-=:=

:- -—. FortOral,California B2-~~ DRAwN JOENUMBER APPROVED DATE REvISEDDATE
GTG 10776687 C@ 12/92



,,--

70 15 NA none

17 16 Ni3 none

3.9 14 ND none

45 15 Nn none

n
+ EquipmentHollow-StemAuaer
z% 8“-diameter
~E Elevation165.94hrnd) Date i-18-92
:$

:. ”.:. .....--....’
,..15– ..-:--.:.... ..

[
-----. .. ..-.----...::......... .

.“-...”. . . .. .-.. ..,-----..-.-,..-.,..’... ... .,...-.

25-I

OARKBRDWNSILTYSANDWITHGRAVEL(SM)
(10YR3/3):moist,fine-grained,15-20%silt

BLACKSILTYCLAYEYSAND(SM-SC)(IOYR
2/1):verydense.moistto wet,veryfine- to
fine-grained,IO-15%silt,5-10%clay

STRONGBROWNSILTYSANDTOSAND(SM-SP)
(1OYR4/6):mediumdense,moist,fine-grained,
5-10%silt,tracedecayedorganicandrootlets
below10”

BROWNISH-YELLOWSAND(SP)(lOYR618):
dense.moist,veryfine-tofine-grained

@20’:fine- tomedium-grained

Bottomof bm-ingat2L5feef.

.– . ----- -------- m, .-r,

HerdingLaw~onAas=lates LOQOTucmngau-lu-uz r~x,r

Englneerlngand Site Characterization
Envrforunentalservices. ..—.- Site 16 – DOLMaintenanceYard,Pete”sPond:=:~R- FortOral,California B3-7-=“-.

DRAWN JOBNUMBER APPROVED DATE REVISEDOATE
GTG 10776687 &’ .6 12/92



-— u
= EquipmentHollow-stemAuqer

: 8b’-diameterr
z= Elevation 164.65(Qrnd) Date 1-18-92
EE

40 15 1.8 ND none

19 16 1.2 ND none

33 16 0.5NO none

36 17 0.5 NO none

, .- . . “--, -- -n .,-1 n- 01 ATC

DARKBROWNSILTYSANDWITHGRAVEL
(SM-SP)

@2.5’:darkyellowish-brown,veryfine- to
fine-grained,IO-15%silt,nogravel

@5’:dense,moist

@6’:verydarkbrown(1OYR2/2),traceclay

@9.5”:verydarkgrayish-brown(2.5Y3/2),
mediumdense

BROWNISH-YELLOWSAND(SP)(IOYR6/8):
dense,moist,fine- to medium-grained

@20”:fine-grained

Bottomof boringat 21.5feet.

.-

— HardingLaw-onAssociates Lug91❑rmg m-Io-uJ !L,,,L

Engineeringand site Characterization
EnvironmentalS-ervlces Site 16 – DOLMaintenanceYard,Pete’sPond== :=.=:-: =-= FortOral,California B4.-”.-.
DRAWN JOBNUMBER ‘ppRy&/ DATE REVISEDDATE
GTG 10776687 12/92



—

83 9 0.4 Nil none

II 16 0.9 ND none

25 1? NA ND none

G= EquipmentHollow-StemAuqer
L: @.’”-diameter
ZE Elevation164.93(qrnd) Date1-18-92
E;

46 !6 NA ND none

25-J

VERYDARKYELLOWISH-GRAYSILTYSAND(SM)
(IOYR3/2):verydense,moist,fine-grained,
15–20%silt

DARKYELLOWISH-BROWNSAND TOSILTYSAND
(SP-SM)(1OYR3/6):mediumdense,moist,
fine-grained.1O-I5%silt

@15’:asabove

BROWNISH-YELLOWSAND(SP)(IOYR6/8):
mediumdense,moist.fine–grained

@20’:dense
@20.5’:becomesmoremedium-grained

Bottomof boringat 2/.5feet,

HardingLawsonAssaclates Logof BoringSB–16–04 rLHlc

Engineeringand SiteCharacterization
EnvironmentalServices Site16– DOLMaintenanceYard,Pete’sPond

FortOral,California B5
DRAWN JOENUMBER

‘pp’ovrb~
DATE

GTG 10776687
REVISEDOATE

12/92



=
EquipmentHollow-StemAUaerE

z al S“-diameterzZE Elevation164.88(arnd) Date1-18-92
s:

20 17 98 52 none
toslight

19 16 0.2.25slight
1.2ND none

33 15 0.5ND none

50 16 1.5ND none

25-I

BROWNSILTYSANOWITHGRAVEL(SM-SP)

@E7:darkbrown(7.5YR3/2),mediumdense.
moist,fine-grained,1O-I5%$.ilt,nogravel

below8’drillerreporteddieselodorfrom
cuttings

@8,5’:samplerhammerwetwithdiesel-likefluid

YELLOWISH-BROWNSAND[SP)(IOYR5/8):
dense,moist.fine- to medium-grained

@20’:verydense.medium-grained

Bottomof boringat 21.5feet.

----- .aA - 0, ,?
Associates LogOTuormgsu-m-ua ILMI

; L,w..==.S.W-!.” SiteCharacterization nn
: Eriv*onrsentalServkes Site16– 00LMaintenanceYard,Pete’sPond---.*-.- FortOral.California

DRAWN JOBNUMBER DATE REVISEDDATE
GTG 10776687 12/92

.

k6-APPROED



-- .

-.

“.1

-
.= Equipment‘Ollow-stem‘UQer
x g 8“-diameler
=8 Elevation165.15(Qrnd) Date1-17-92
E;

52 16 2.0No none

22 16 1.0 ND none

33 16 0.5ND none

54 1? 0.7 NO none

25-1

DARKBROWNSILTYSANDCSM)(7.5YR4/4):
fine- to medium-grained,10-15%silt

@5’:verydense,moist

@10’:mediumdense

YELLOWISH-BROWNSAND(SP)(iOYR5/8):
dense,moist,medium-grained

@20’;verydense

Bottomof boringat 2/.5feet.

HardlnoLawsonA~mclates LOg01uonngaB-lD–uu FLA IE

Engineeringand sitecharacterization
EnvkorunentaIservices Site16-DOLMaintenanceYard,Pete’sPond

FortOral,California B7
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
GTG 10776687 e~ 12/92



41 16 4.0NA slight
2.0ND slight

19 17 0.8 NO none

39 17 0.4 ND none

39 16 ND ND none

-
+ EquipmentHollow-stemAUqer

8“-diameter-c%
ZE Elevation1B5L3B(qrnd) DateI-18-92
E:

25-I

DARKBROWNSILTYSANDTOSAND[SM-SP):
fine-grained.10–15%silt

@5’:verydarkbrownto black(1OYR2/2 to 2/1),
dense,moist,heavilystained,[hydrocarbons)
smelledbelow7’

@8.5’:darkbrown(7.5YR3/4),5-10%silt,top6“
hasblackstains

YELLOWISH-BROWNSAND(SP)[1OYR5/8):
dense,moist,fine- to medium-grained

. .,

@20’:asabove

Bottomof boringat 21.5feet.

.-.

,-.

Logof BoringS8-16-07 r~ATE
HardtnclLaWsonASStilSiteS
Engineeringand SiteCharacterization
EnvkomentalServices Site16– DOLMaintenanceYard,Pete-sPond

FortOral,California B8
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
GTG 10776687 12/92



31933
x

30

85

59

16 No

14 No

17 Ncl

NOTES:BoringpreVIOUSIYhan~augeredto8 ft. for
UXEclearance
# oVAmaynothavebeenooeratingproperly

none

mildthem

none

--2
EquipmentHollow-stemAuqer

8“-diameterc:
~E Elevation130.ST~qrndl Date02-01-92
::
o–

5-

lo-

15-

20-

VERYDARKGRAYISH-BROWNSANDTOCLAYEY
SAND(SP-SC)(10YR3i2):mediumdense,moist,
finetomediumsand.5-10%claY

BROWNISH-YELLOWSAND(SP)(10YR6/6):
mediumdense,moist,fine- to medium-grained

@15”:verydense

@20’:yellow(2.5Y7/6),veryfinesand,upto
10%silt

Botlomof boringat 2t.5feef.
Waterrunningintoholefromsurface.

Logof BoringSB-16-08 PLATI
HardingLawsonAssdates
Engineeringand SiteCharacterization
EnvkonmentalServices Site16– DOLMaintenanceYard,Pete’sPond

FortOral,California B9
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 10776687 &@ 12/92

——. -—



*>,

rn

mild
organic?

16 17 ND mild
organic

19 16 tW3 none

60 16 W none

92 II ND none

-+ EquipmentHollow-stemAUq@r
aJJz 8“-diameter
=~E Elevation132.91(qrndj Date 02-01-92

l$$!

vERYDARKGRAYISH-BROWNS]LTYSAND[SM)
(10YR3/2):moist,veryfine- to fine-grained

@5: darkyellowish-brown(IOYR4/4):medium
dense,vefyfine- to mechm-grained

PALEYELLOWSAND(SP)(2.5Y7/4kmedium
dense,moist,fine- to medium-grained

@15’:verydense

@20”:lightolive-brown(2.5Y5/4).veryfine- to
fine-grained.upto 10%clay

Bottomof boringat 21.5feet.
NogrounUwa&erencountered.

25A

I--..m-.!---m.-An PIAT
HardingLawsonAssmlates
Englreerln9and
EnvironmentalServkes

DRAWN JOBNUMBER
LRH 10776687

Logm r30rmgan-m-u= . . ... .
SiteCharacterization
Site16- DOLMaintenanceYard,Pete’sPond
FortOral,California %10

DATE REVISEDDATE
““?% 12/92



>17=-0

m -Tc
2 %-6 = Equipment~OllOw-stem‘“Qer.- m+ mm c: 8“-diameier
> >@&=
3 o= ~E Elevation133.25(qrnd)~o <~ Date02-01-92
0 &~+~ >Q u :$= c- o- 0 0. . ,. .. . .. ... .. ..

slight . . .
organicodor . . BROWNSILTYSAND[SM)(IOYR4/3):moist,. . ,. . veryfine-tomediurn-grained

. .. .. . .

17 15 ND none LIGHTOLIVE-BROWNSAND(SP)(2.5Y5/6):-.,. ..... . . . mediumdense,moist,veryfine- to.. -..: medium-grained
.“-.- ..”.
:. .,.:..

-.-+....-.”..-. .. .. ....“-.. ....- ..-...-.
.. . .... . ....-.:.. .. .. ..--..’

23 15 ND none 10 :.:::.;.;@10’:lightyellowish-brown(2.5Y6/4),very
:.:.: fine-tofine-grained...“.-
.-:.--..”.,:.=-....“.............-......--.”.
:..-.:..
.......,------..-...........:..

48 15 NO none 15 “.--:/-:.’-. @15”:dense-------,---,.....-----.....:.. ..... ...,------.-... ......’.. . .. ...-. . .. ...-----. . ..: ..-.“. =.... . ...-.
39 17 ND none ~o :.::[.:.:

@20”:yellow(2.5Y7/B)“-...,... -.,.. .. ......-. . ..
Bottomof boringat 21.5feet.
Nogroundwaterencountered.

25–

HardingLawsonAssociatesLogofBoringSB-16-11 FLAlt

Engineeringand SiteCharacterization
EnvironmentalServkes Sitef6– DOLMaintenanceYard,Pete’sPond

FortOral,California B12
DRAWN JOBNUMBER APPROVED DATE REvISEDDATE
LRH 10776687 r !< 12/92



r.,,

EauinmentHollow-sternAUQer

mild
petroleum

SE“, ml Elevation128-58[q’ndl Date02-01-92

Iu!“.”.’.... VERYDARKBROWNCLAYEYSANIJ(SC)(IOYR. .. . 2/2):moist.nooilfilms.

5-

.-
31 15 NA

67 17 NA

47 15 NA

none

none

none

. . .. .. .

. .. .. .. .. ..-.

.: .”.”.’.

. ... .. .....“-...
:..,-:..

-.”-...
,.... ..-

:.. . ,:
.. . . ...
,------
..-.. ..... . . .. . . . ,.:. ..-.. .
. ...-.”.

BROWNISH-YELLOWSANII[SP)(10YR6/6):
dense,moist,medium-grained

@15”:verydense,veryfine- to fine-grained

P20’:dense

Bottomof boringat 21.5feet.
Nogroundwaterencountered

25-1

NOTES:8oringprev!oUslyhanaaugeredto8 ft. for ,
uXBclearance
* OVAnot0per3t/ngPrO@f/y

— HardingLawsonAsstilateS LogOTuormgsu-m-w !La!L

Engineeringand site Characterization
_ Envtionmental$ervices Site 16 – DOLMaintenanceYard,Pete’sPond:=:=1- B13:-:=”= FortOral,California-“ ORAW~ JOENuMBER APPROVED OATE REVISEDOATE~ LRH 10776687 ~ .6 12/92



ND

ND

ND

063F

J EquipmentHollow-stemAuqers m 8’”diameterJ==~g. Elevation Date10-20-93
00’J

066F

ND

ND

ND

25-1

CONCRETEPAD

DARKBROWNSAND(sP)(7.5YR4/3):looset0
medmmdense,moist,mediumsand,10%silt

@3.5feetdarkbrown(2.5YR3/3)

@4.5feet:verydarkgray(2.5YRn3/1),
petroleumhydrocarbonstaining
@4.75feet:darkbrown[7.5YR3/3)

@7.5feet:darkyellowishbrown[1OYR3/4)

@9.5feet darkyellowishbrown(1OYR4/6),
mediumdense

@11.5feet:yellowishbrown[1OYR5/6)

@15feet:asabove

—
@18to 20feet:norecovery
Bottomofboringal 20feet.Nogroundwater
encountered.Boreholebackfilledwithcement
grout (10/20/93)

ck
u

LogofBoringSE-16-13 PLATE
HardlnaLawsonAsmclates
Engineeringand Site16– DOLMaintenanceYard
Environm@ntaiSerVheS Volume11-RI,BasewideRI/FS

FortOral,California 614
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
IWH 23366041711 1/94 04129/94



21

24

ND
071F

072F

ND

ND

z Equipment~OllOW-stemAuqer
c: 8“diameter
~E Elevation Date10-20-93
:$

LIGHTOLIVEBROWNSILTYSANDWITHGRAVEL
(SM)(25YR5/3):mediumdense,dry,fineto
coarsesand,25%fineto coarsesubangular
graniticgravel.20%silt,fill
DARKYELLOWISHBROWNSAND(SW)[1OYR
4/4):mediumdense.dry,mediumsand,10%silt,
fill
@2.0feet:darkbrown(1OYR3/3)

DARKBROWNSAND(SP)(1OYR3/3):medium
dense,moist,mediumsand,10%silt

@6.5feet:darkyellowishbrown(1OYR4/6)

@11.5feet:yellowishbrown(1OYR5/6)

@15feet:asabove

@18to 20feet:norecovery
‘L

BcItfomof boringat 20 feet.Nogroundwater
encountered.Boreholebackfilledwithcement
grout [10/20/93)

HardingLawsonAssmlates LOg01uormg3B-lU–14 ,+r..-

Engineerlngand Site16– DOLMaintenanceYard
EnvironmentalServices VolumeII-RI,BasewideRI/FS

FortOral,California B15
ORAWN JOENUMBER APPROVED DATE REVISEDDATE
9WH 23366041711 AA 1/94 04/29/94

-



u)

ND

m

>1000074F

30

4 075F

0.5

NO

NO

c , EquipmentHOllOW-siernAmer
L: 8“diameter
~E Elevation t)ate10-20-93
~:

NO 076F

25–

LIGHTOLIVEBROWNSILTYSANDWITHGRAVEL
(SM)(2.5YR5/3):mediumdense.dry,fineto
coarsesand,25%fineto coarsegravel,20%silt,
fill
OLIVEGRAYSAND(SP)[5Y4/2):mediumdense,
moist,mediumsand,10%silt
@3 feet:yellowishbrown

@5 feet:darkbrown(1OYR3/3)

@6.5feet:verydarkgray,moistto wet,
petroleumhydrocarbonstaining

@8.5feet:verydarkbrown

@10feet darkyellowishbrown

@11.5feet:yellowishbrown(IOYR5/6)

@15feet asabove

@18to 20feet:norecovery
Bottomof boringat 20 feet. No aroundwater
encountered.B~reholebackfille~withcement
grout (10/20/93)

HardlnQLawsonAsmclates Logof BoringSB-l&15 PLATE
Engheerlngand Site 16– DOLMaintenanceYard
Environments$erv]ces r

An
VolumeII–RI,BasewideRI/FS
FortOral,California Mlb

DRAWN JOENUMBER APPROVED
13WH

DATE REvISEDOATE
23366041711 RFH 1/94 04129194



21

20

ND 077F

ND 078F
079F

ND 080F

J

081F

ND

ND

EquipmentHollow-stemAwr

o
LIGHTOLIVEBROWNSILTYSANDWITHGRAVEL
(SM)(2.5y5/3):mediumdense,dry.fineto
coarsesand,30%fineto coarsesubangular
graniticgravel,15%silt,fill
OLIVEGRAYSAND(SP)(5Y4/2):mediumdense,
moist,mediumsand,1O-15%silt
@1.5feet:yellowishbrown
@2.5feet:darkbrown(1OYR3/3)
@4 feet:verydarkgrayishbrown(2.5Y3/2)

5 @4,5feet:darkbrown(1OYR3/3)I.,......-.’.. .. . .. . ... @6feet:black[1OYR2/1)
-.”...... .. . ... .... .... .. ...,...-. .....
.... ..... .. . ... ... .

10
DARKYELLOWISHBROWNSAND(SW)(1OYR3/6):
mediumdense,moist,fineto mediumsand.10%silt

YELLOWISHBROWNSAND(5P](1OYR5/6):
mediumdense,moist,mediumsand,10%silt

1:...”........
15 ;::”::.’- @15feet:asabove.. ----. . ...- .-.....-.:.. .. ... ....”... .. .:.. .

.... ...... ----. .......-----U..........-”...-..........:.,.
20 ‘“:’ “:” @18to 20feet:norecovery

L Bottomof boringat 20 feet.Nogroundwater
encountered.Boreholebackfilledwithcement
grout (10/21/93)

25A

HardlnaLawsonAssociates LOgOTuormgSU-lU-lD ,Lm,L
. Englneerlngand Site16– DOLMaintenanceYard

“.-— EnvironmentalServices.-~=:~ VolumeII–RI,BasewideRI/FS
=.. - B17.-.●-= FortOral,California
~ DRAWN~ APPROVED DATE REvISED❑ATE

BWH 23366041711 fFM 1/94 04/29/94

— .—



l--n

0.5

0.5 003F

J?- EquipmentHollow-stemAUW
Kg 8“diameter
~E Elevation Date IO-21-93
:E

‘.-

LIGHTOLIVEBROWNSILTYSANDWITHGRAVEL
(SM)(2.5Y5/3):mediumdense,dry,fineto
coarsesand,25%fineto coarsesubangular
graniticgravel,20%silt,fill
YELLOWISHBROWNSAND(SP)(IOYR5/6):
mediumdense,dry,mediumsand,10%silt
@2feet:verydarkgrayishbrown,becomes
moist

@5feet:darkbrown

@7feet:black(1OYR2/1),possiblePetroleum
hydrocarbonstaining

@8.5feet:darkbrown

@12.5feet:darkyellowishbrown
@13feet:yellowishbrown

@15feet:asabove

@18to 20feet:norecovery
Bottomof boringat 20 feet.Nogroundwater
encountered.Boreholebackfilledwithcement
grout (10/21/93)

25-
Cth

HardlnfJLawson&sOClatEiS
Engineeringand
EnvironmentalServices

LogofBoringSB-16-17
Sitei6 – DOLMaintenanceYard
VolumeII–RI,BasewideRI/FS
FortOral.California B

PLATE

18
13RAWN JOBNUMBER APPROVED

m
DATE

13WH 23366041711
REVISEDDATE

1/94 04/29/94



ND

500

095F

500

n
EquipmentHollow-stemAwr

c: 8“diameter
~E Elevation Date10-21-93
:$

30

NO 096F

097F

25A

LIGHTOLIVEBROWNCLAYEYSANDWITH
GRAVEL(SC)(2,5Y5/3):mediumdense,dry,fine
to coarsesand,25%clay,20%fineto coarse
gravel,fill
YELLOWISHBROWNSAND(SP)(IOYR5/6):
mediumdense,dry,mediumsand,10%silt
@1.5feet:darkbrown

@5 feet:darkyellowishbrown(1OYR4/4),moist

@7feet:darkbrown[1OYR3/3)

@8.5feet:verydarkgray (IOYR3/1),petroleum
hydrocarbonstaining

@15feet:yellowishbrown(1OYR5/6)

@18to 20feet:norecovery
‘_ Bottomof boringat 20 feet.Nogroundwater

encountered.Boreholebackfilledwithcement
grout [10/21/93)

ck
LL

.- .--,-,- mrA-rc

..

/-

— Hardln9LaWsOnAwJclates LogOTHormgSH-WIM rLA,~

~ Engineeringand Site16– DO~MaintenanceYard
--- EnvlrorunentalServices VolumeII–RI,BasewideRI/FS---=1=:- ~=.. FortOral,California“-. B20.-:~ DRAWN~ JOBNUMBER APPROVED DATE REVISEDDATE

BWH 23366041711 I-Z* 1/94 04/29/94



/-

..

ND

ND

ND

No

NO

21)F

212F

213F

214F

-
Equipmentl-10llm+StemAuqer

Lg 8“diameter
~g Elevation Date10-22-93
Orn
o

5

10

15

20

LIGTHOLIVEBROWNSILTYSANDWITHGRAVEL
(SM)(2.5Y5/3):mediumdense,dry.fineto
coarsesand,20%silt.20%fineto coarse
subangulargraniticgravel,fill
DARKYELLOWISHBROWNSILTYSAND(SM)
(1OYR4/6):mediumdense,dry,finesand,20%
silt
YELLOWISHBROWNSAND(SP)(1OYR5/8):
mediumdense,dryto moist,finesand
@4.5feet:darkyellowishbrown(1OYR3/4)

@6 feet:darkyellowishbrown(1OYR5/6)

@7feet:loose

@8 feet:darkyellowishbrown[1OYR3/6)

@9 feetdarkgrayishbrown(1OYR312),
petroleumhydrocarbonstaining
@9.5feet: (1OYR3/1to 2/1),petroleum
hydrocarbonstaining

@12.5feet:darkyellowishbrown[1OYR4/6)

@14feet:darkgrayto black(1OYR3/1to 2/1),
petroleumhydrocarbonstaining

@16.5feet:strongbrown(7.5YR4/6), loose

@18feet:yellowishbrown(1OYR5/8)

Bottomof boringat 20 feet. No groundwater
encountered.Boreholebackfilledwithcement
grout [10/22/93)

25–

HardingLawsonAss~lates Logof BoringSB–l&20 PLATI

Errglneeringand Site 16– DOLMaintenanceYard
EnvlrorunentalSxvkes VolumeII–RI,BasewideRI/FS

Fort Oral,California B21
DRAwN JOBNUMBER APPROVED DATE REvISEDDATE
BWH 23366041711 #!* i194 04/29/94



17 17 ND 096F

49 16 ND 097F

73 17 ND

89 17 ND 099F

n
EquipmentHollow-stemAwr

c: 8“ diameter
~E Elevation Date 02-28-94
::
0-

5-

lo-

i5-

20-

25-

VERYDARKBROWNSAND(SP)
moist,finesand,10-15%silt

@4 feet darkyellowishbrown
mediumdense,5%silt

(IOYR2/2):loose,

(lOyR3/4):

@9feet:brownishyellow(10YR6/6)

@10feet:asabove

@15feet:dense

@20feet:verydense

Bottomof boringa/2f.5 feet. Nogroundwater
encountered.Borehoiebackfilledwithcement
grout (02/28/94)

HardingLawsonAsstilates Logof BoringSE-16-21 PLATE

Engineeringand Site16- Pete’sPond
EnvlronrnentalServ”~es VolumeII–RI,BasewideRI/FS

FortOral,California B22
DRAWN JOBNUMBER APPROVED nATF REvISEDDATE
BWH 23366041711 /?fN Q31i4 04/29/94



L

U EquipmentHol10w-5temAuqer
c: 8“ diameter
~- E Elevation Date 02-28-94
::

24 18 NO

24 ND o1lF

24 NO 012F

20 ND

12 ND 014F

25!

DARKBROWNSAND(SP)(10YR3/6):loose,dry,
fineto mediumsand,rootsintop6 inches

@3 feet:brown(1OY5/3)

@4.5feet:darkYellowishbrown[1OYR4/6)

@9feetyellowishbrown(1OYR5/6),medium
dense,moist,O-5%silt

@15feet:brownishyellow(1OYR6/8)

Bottomof boringat 20 feet. Nogroundwater
encountered.Boreholebackfilledwithcement
grout[02/28/94)

LogofBoringSB-16-2 rLMIL
HardlnaLawsonAssociates

-.. Englneerlngand Site16– Pete’sPond
“.-—- EnvironmentalServices-.:=:= VolumeII-RI, BasewideRI/FS
:-.—. Fort Oral,California B23------

DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
BWH 23366041711 fl?fi 03/94 04/29/94



m

.27 10

24 4

12

087F

M3 0.9BF

61 20 6 089F

72 16 a

94 14 Ml

5–

io-

15-

20–

25–

DARKBROWNSAND(SP)(1OYR3/4):loose,
moist,finesand,5–15%silt

@3,5feet: increaseinmoisturecontent

@9 feet:yellowishbrown(1OYR5/6),medium
dense,fineto mediumsand
@10feet:dense

@15feet:lightyellowishbrown(1OYR6/4)

@20feet:verydense

HardingLawsonAssociates Logof ❑oringSB-16-23 PLATE
Enmeerlngand Site 16– Pete’sPond
EnvironmentalServ”ces VolumeII–RI,BasewideRI/FS

FortOral,California 624
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
BwH 23366041711 03/94 04/29/94

Pagei of 2



30-

92 13 Nn

35-

100 i6 Nn

40-

74 17 ND 095F

45-

50-

@25feet:asabove

@30feet:yellowishbrown 10YR5/6)

@35feet:asabove

@40feet:asabove

Bottomof boringat 41.5feet. Nogroundwater
encountered.Boreholebackfilledwithcement
grout(02/25/94)

LogofBoringSB-16-23 PLAY
HardingLawsonAssociates
Englneer[ngand Site16– Pete’sPond
EnvironmentalServices VolumeII-RI,BasewideRI/FS R24

FortOral,California WI
ORAWN JOBNUMBER APPROVED DATE REVISEDDATE

—

Bwti 23366041711 #ffi 03/94 04/29/94
Page2of2



I UJ -2

101F
101F

35 10 NCI I02F

22 17 ND

43 23 ND 104F

88

i04F
I04F

ND I04F

42 18 ND

* EquipmentHollOW-StemAUQer
Lg 8-1/4”diameter
~E Elevation’139ft. MSL Date 03-01-94
:2
0 . . .

‘. ..4-.
.“-----....... ..,-..,..,:.’.............----....,....----...
:-....,-.-....-....-.......-....”.......5 ..:::.;.,
.........-....-...-.......-.......---.’..-......:.............----............:.”-..........:-”“.”.

10 :.;::.:.;
.-...-..-...-+......:..-.”..............-.......-----.-----..-..,...-----.-.-......-.:.....-......

15 ;.:::”:.....-...----.“..-,,...-....-..-----..............-..-.-..”-.....:......-....”...-.:....-......-------

..........................’.:...-.....’-...”,.-,,-.:.-..“-.’.
25–“~:“’

VERYDARKBROWNSAND(SP)(1OYR2/2) loose.
moist,finesand,1O-I5%silt,ruststains

@8.5feet:yellowishbrown(1OYR5/4):medium
dense,fineto mediumsand,nosilt

@11feet:dry

@14feet:yellowishbrown(1OYR6/4),moist

@16feet:brownishyellow[1OYR6/6),finesand

@20feet:asabove

(kL

HardingLawsonAssociates
Enginaerlngand
EnvironmentalServkes

ORAWN JOBNUMBER

LogofBoringSB-16-24 PLATI

Site16– Pete’sPondExtension
VolumeII–RI,BasewideRI/FS
FortOral,California B25
APPROVED DATE REvISEDDATE

LRH 23366041711 KFP 03/94 04129/94
PageI of2



m -7 Ic.—0 v a~ z EquipmentHollow-StemAucJer
o 2-’.m =A~w~ cg 8-1/4”diameter
~ EE I

>0.1
z Oc ;~ g~ ~E Elevation-139ft.MSL~o Date03-01-94
0 w.5 :$E u— as 9409GO1625–

36 17 ND

30-

47 ND 107F

35-

40-

45

50

+., ..’. .,.,-.,.
......
:.,..,.
.....

,.,..’...
:..’.,.
.“..’. .
.....,..-,...
:..-.,......
.....,....... .
-

@25feet:asabove

@30feet:asabove

Bottomof boringat 31.5feeL Nogroundwater
encountered.Boreholebackfilledwithcement
grout[03/02/94)

ckLL

LagofBoringSB-16-24 PLA-‘
Hardlh9LaWsonAssoCIEItes
Engineeringand Site16– Pete’sPondExtension
EnvironmentalServices VolumeII–RI,BasewideRI/FS

Fort Oral,California B25
ORAWN JOBNUMEIER APPROVED IJATE REVISEDDATE
LRH 23366041711 gF* 03/94 04/29/94

Page2 of2



40 20 ND

56 20 NO 085F

54 16 NCI 086F

88 18 ND

-
EquipmentHollow-stemAuger= 8-1/4°’diameterL=u

~= Elevation D~t@03-15-94
u%
o–

5–

io-

15-

20-

25-

DARKBROWNSAND(SP)(IOYR3/3):loose,
moist,fineto mediumsand

— Handaugeredfor first 5 feet

@4feet:yellowishbrown(1OYR5/6),finesand

@6feet:brownishyellow(1OYR6/6),medium
dense

@11feet:dense

@15feet:finetomediumsand

@20feet:verydense

LogofBoringSB-16-25 PLAT
HardingLawsonAssWlates
Engineeringand Site16– Pete’sPondExtension
EnvironmentalServkes VolumeII–RI,BasewideRI/FS

FortOral,California B26
DRAWN JOENUMBER APPROVED DATE REVISEODATE
LRH 23366041711 Wfi 04/94 04/29/94

Page/ of 2



25-

74 18 ND OBBF

30-

84 18 ND 089F

35-

40-

45.

EquipmentHOllOW-sternA@=r
8-1/4”diameter

&-....,:.,..,.... ..... ....-,.... ....,:..,.,.... .... .:.,....... .... ......,.
.“..”..,........-..-,.,........-...,. .
-

Elevation Date03-15-9d

@25feet:yellowishbrown[1OYR5/4), finesand

@30feet:asabove

Bottomof boringat3/.5 feet. Nogroundwater
encountered.Boreholebackfilledwithcement
grout(03/15/94)

c+
IA

50-

Logof BoringS8-16-25 PLAT‘
HardingLaw30nAssociates.
Engineerln9and Site16– Pete’sPondExtension
EnvironmentalS?rvlces VolumeII–RI,BasewideRI/FS

FortOral,California B26
lTRAWN JOBNUMBER APPROVED DATE REVISEDDATE
iRH 23366041711 R* 041Q4 cr412Q194

Page2 of 2



u

9 12 NO

1

020F
020F

13 18 NO 020F

29 24 ND 021F

5
i

I
io–

45 24 ND

15-
93 18 NO 023F

024F
024F

024F
97/10”18 ND 024F

20–

96 16 NO

25–

~ I+ardlnahwsonAssrxlates
— Engineerlnga_id

. ..— EnvironmentalService$.-. —,=:-==”=.- ..-.
ORAWN JOBNUMBER

~

vERYOARKGRAYISHBROWNSAND[SP)(1OYR
3/2):loose,moist,fineto mediumsand,O-5%silt

@2feet:darkyellowishbrown(10YR3/4)

@6feet:yellowishbrown(1OYR5/4),medium
dense,dry

@ Ii feet:brownishyellow(1OYR6/6),moist

@15feet:yellowishbrown[1OYR3/6),Very
dense

@24.5feet:yellowishbrown(IOYR5/6),dense,
moist,mediumsand

LogofBoringS9-16-26 PLAT[

Site16– Pete’sPondExtension
VolumeII-RI,BasewideRI/FS
FortOral,California B27
APPROVED DATE REVISEDDATE

LRH 23366041711 Wfi 03/94 04/29/94
PageI of2



30

88 16 ND 027F

35-

40-

45-

50-

P25feet:asabove

@30feet:asabove

Bottomof boringat 3/.5feet. NDgroundwater
encountered.Boreholebackfilledwithcement
9rout(03/03/94)

IHardingLawsonAssociates LogofBoringSB-16-26
Engineeringand Site16– Pete’sPondExtension
EnvironmentalServices VolumeII–RI,BasewideRI/FS

FortOral,California ‘B27
DRAWN JOBNUMBER APPROVED DATE REvISEDDATE
LRH 23366041711 R* 03/94 04/29/94

Page2 of 2



54 22 ND

80 22 ND 074F

56 22 ND

92 16 ND 076F

26 18 ND

HardingLawsonAssociates
Engineeringand
Environmental$ervkes

DRAWN JOBNUMBER
LRH 23366041711

J EquipmentHollow-stemAuqer
g=: 8-1/4”diameter
~: Elevation‘ Date03-12-94

o-

5-

lo-

15-

20-

25-

DARKYELLOWISHBROWNSANIJ(SP)(10YR3/6):
loose,moist,finesand,O-5%silt

lQ2feet:yellowishbrown[IOYR5/E),dense

@3.5feet:darkyellowishbrown(10YR4/6)

@5feet:dense

@10feet asabove

@13feet:black(10YR2/1)

@15.5feet:yellowishbrown
dense“

IOYR5/8),very

@19.5feet:darkyellowishbrown(10YR4/6),
mediumdense

@24feet:yellowishbrown[1OYR5/8),moist

I

Logof BoringSE-16-27 PLATE
Site16– Pete’sPondExtension
VolumeII–RI,BasewideRI/FS
FortOral,California B28
APPROVED DATE REVISEDDATE
UM 04/94 04/29/94



52 16 ND

94/iO’”16 NO

85 10 ND 081F

n
+ EquipmentHollow-StemAuQer
~: 8-1/4”diameter
—nE Elevation Date03-12-94
::

@25.5feet:brownishyellow(1OYR6/8)

@“30feet:dense

@35feet:verydense,fineto mediumsand

@40 feet:finesand

Bottomof boringat 43 feet. Nogroundwater
encountered.Boringbackfilledwithcement
grout (03/12/94)

o+
L

— HardingLawsonAss~lates Logof BoringSB-16-27 FLAT
_ Englneerlngand Site16- Pete’sPondExtension
_ EnvironmentalServices:= s=,= VolumeII–RI,BasewideRI/FS
mu: =-=--- w-- FortOral,California B28,~ DRAWN JOBNUMBER~ APPROVED

LRH
DATE REVISEDDATE

~ 23366041711 04/94 04/29/94
Page2 of 2



..

..

32 24 NO 015F

29 24 NO 016F

44 24 ND

--2
E EquipmentHollow-StemAUqer
5$ 8“ diameter
nE Elevation -136ft. MSL Date 03-01-94
::
0-

5-

io-

15-

20-

25-

DARKYELLOWISHBROWNSAND(SP)(10YR3/6):

\
loose,dry,fineto mediumsand
@1foot:verydarkbrown(IOYR2/2),medium
dense.moist.O–5%silt

@4’feetasabove

@8.5feet:yellowishbrown(IOYR5/8)

Bottomof boringat 10feet. Nogroundwater
encountered.Boreholebackfilledwithcement
grout(03/01/94)

-----

LogofBoringSB-16–28 F’LAIi
HardingLawsonAssociates
Englneerlngand Site 16– Pete’sPondExtension

~ EhvkotimentalServices n
nn

VolumeII–RI,BasewideRI/FS
F“ort— Oral,California Y

❑ DRAWN JOBNUMBER APPROVED DATE
❑ BWH 23366041711 R~

REVISEDOATE
- 03/94 04/29/94



31941

/’

Topof Casing o nElev,136.63 c.—0 u
LOCKING 0 2-. EquipmentDualTubePercussion

%-

~m : c~ 10’’-diametercasing
STEEL > >w~-
COVER 3 or ;2

o “o q= Elevation 134.40(Qrnd) Date 2-3-92
GROUNOSURFACE

~ .& :fi
m m— z~

:0. :0. 0
/0 :0.

n

[Holepreviouslyaugerecito 20feet].- H<0.
:0
‘-.

OLANK
CASING:Oto
101.4ft.

$!!AMETER
I

30REHOLE:O
:0 117.5ft.

19 16 NO

lo-

YELLOWSAND(SP)(IOYR7/6]:mediumdense,
moist,finesand,3-5%siltII:0.

+.
+
:0. 1“1

..----,..............-,....,+---...... .------
~j:::~j @26’:asabove[“I....-.......:.-..:-....-.,-----?F. . .

N...----.........“................
.......
:;:..:[1[127’’0”’J!!i:’:as@40’:verypaleDrown(10YR7/4),dense,100%26 Is O.1

-, .-,..,
ENTONITE
EAL:0-91.4

..-..’.
:.’-:..-.,.
-.-..’.
.--..,-..-,,....
.-.-”.”

~:::. ”.:] @48’:asaboveU........-.....--,....-...,.-----
50 ““””

.—.
HardingLawsonAss~latas LOgof BoringandWellCompletionMW-16-01-A PLATE./

~ Englneerlngand SiteCharacterization
~=. — Environmental~rvices.—i= site 16– DOLMaintenanceyard,petei~pond
:-: =-= Fort Oral,California B31-- DRAWN JOBNUMBER APPROVED

GTG
DATE

10776687 c~
REvISEDDATE

12/92

PageI of .7



BENTONITE—
PELLET
SEAL:91.4to
96.4ft.

,/6
iG.
+.
+.
{0.
+.
/0

:0.
/0.
/0..
/8“.
<0“..
,/0.~o“.
,/0“..
LO-.
{0‘..
+:.
:0:0“..
{0“.
/0+.-
/0“.
{0:.
{O;.
/0“.
{0-,

:0;.
{~.

t:;.
{0.-
;“0..
‘f0.
{0.
f6.....::.}.%}..●.:.:.::::......,....~

.“

.“
u-=

21

27

26

2!

22

14

23

20

40

NA

14

16

15

18

18

18

IB

11

lB

8

0

Nn

0.1

ND

0.1

0.1

ND

0.2

NA

NO

NA

NA

n
EquipmentDUalTUbePerCUSSiOn

c~ 10’’-diameiercasing
HS Elevation 134.40(qrnd) Date 2-3-92
:$

@50’:asabove

@56”:asabove

BROWNSILTYSAND(St+(1OYR4/3):wet,fine
sand,15-20%silt

YELLOWSAND(SP)[1OYR7/6):dense,moist,
100%finesand

@66’:asabove

@70’:mediumdense

@76’:veryPalebrown(10’fR7/4),100%very
finetofinesand

@80’:asabove

LIGHTYELLOWISH-BROWNSAND(SW)(IOYR
6/4):mediumdense,wet,100%fineto coarse
sand

YELLOWISH-BROWNSILTYSAND(SM)[IOYR
5/4):mediumdense.wet,85%fineto coarse
sand,15%silt

@90’:saturated

YELLOWSAND(SP)(1OYR8/6):verydense,wet,
100%coarsesand

HardingLawsonAsXdatBs LogofBoringandWellCompletionMW-16-01-A t’LAI

Engineeringand SiteCharacterization
EnvironmentalSWVWS Site16– CIOLMaintenanceYard,Pete’sPond

FortOral.California B31

- -.,

DRAWN J08NUMBER APPROVED DATE REVISEDDATE
GTG 10776687 CL 12/92

Page2of3



L

,“,. ., ----

-~
0 v EquipmentDualTubePercussion
o- .-
> ~L.1~ c~ 10’’–diametercasing

>Cu ~= c1
3 or ~E~oqQ Elevation134.40(Qrnd) Date2-3-92
0 >n ::
m %= o—A loo– *

LONESTAR
@100’:norecovery., .’--● ,.

#2112SAND: _ .“. :.--,:_ .96,4TO117.5 — .. .......
FT. — ,..’.,._ .“ ,.’.,..— ,. ,.”....—— .“ ,------
4“DIAMETER A ,...,.
SCHEDULE ,“— ,’. 29 14 ND x‘ @105’:dense-.”....— .
40Pvc . — . .’-.-.’
SLOTTED .— . ,....

.— .- .. ‘.
SCREEN

.-.
(0,020’”):

— .“ .“.’.:,...,,= .“
101.4to115.9 ........— ..
ft. . — .— .. _ . 29 6 ND.“— ,“. @l10.5”:yellow[10YR7/6),coarsesand,3-5%— .
4“”DIAMETER . .... = .“ ,.. gravel.. - ...
SCHEDULE — .. ,-.’... — .40PVC51LT . .... — - .:
TRAP:l15.9to ~— .. . . .-.,-..,— @114.7”:staticgroundwater117.2ft. — ... _ . ::. .

.. —.“. -. — @ff5’:yellowish-browngravellysand(10YR5/6),. 3[ 16 NA. .“ coarsesand,15-20%gravel
BOTTOMCAP: k ~117.2ft. MOTTLEDGRAYCLAY(CL)(5Y6/l): hard,moist
BOTTOt4OF @i16.5’:darkgreenish-gray(5Y4/1)BOREHOLE:
117.5ft. i20– Bottomof boringat l/7.5 feet.

i30–

140–

i50–

HardingLawsonAssociates Logof BoringandWellCompletionMW-16-01-A
Engineeringand Site Characterization
EnvironmentalServices Site 16– DOLMaintenanceYard,Pete’sPond

FortOral,California
DRAWN JOBNUMBER APPROVED DATE
GTG 10776687 &K 12/92

PLATE

B31
REVISEDDATE

Page3of 3



65

64

49

55

63

17 700 none

16 220 none

15 400 none

16 950 none

15 250 none

7
EquipmentHOIIOWStemAuaer

L% 8“-diameter
ZE Elevation Date01-16-92
:$

25-

30-

35-

40–

45–

50–

@25’:verydense

@30”:asabove

@35’:darkyellowish-brown(IOYR4/6),
medium-grained,dense.moistto wet

@do”:very dense

@45’:asabove

— HardingLawsonAssociates Logof BoringSB-17-01 PLATL

Engineeringand SiteCharacterization
EnwrorunentalServices== :=.= Site17-1400BlockMotorPool

:-: =-=.-. .-. Fort Oral,California B32
DRAWN JOBNUMBER DATE
GTG

REvISEDDATE
10776694 03/93



!35/6””II ND none

none61/6””10 ND

34 10 NO none

x Equipment HOIIOWSteMAuQer
8“-diameterLg

~E Elevation Date01-16-92
2$

50-

55-

60-

65.

70

75

@50”:asabove

@55’:moist

@60’:asabove

Bottomof boringat 61.5ft.

.-

HardlnaLaUsOn “ “
Engin
Fnvirf

AssoC18tRS
Logof BoringSB-17–01

leeringana SiteCharacterization
-.....onmentalServices:.=

Site17– 1400BlockMotorPool
.- 7 FortOral,California

DRAWN J06NUMBER DATE
~ GTG 10776694 03/93

PLATE

B32
REVISEODATE

.—



99 17 Ni3

12 10 ND I09F

13 18 ND

25 20 ND

37 [8 ND 112F

--2
=“ EquipmentHOllOW-StemAUqer
C+ 8-1/4”diameter
Ii E“ Elevation Date03-04-94
EJ!
o-

5-

io-

i5-

20-

25-

ASPHALT
AGGREGATESUBBASE
DARKBROWNSAND[SP)[10YR3/3):verydense,
moist,finesand,<5%silt
@2feet:darkyellowishbrown(10YR3/6)

@5feet: loose

@6.5feet:verydarkbrown[10YR2/2),20-30%
largepiecesof whiteclay [CH)(IOYR8/1)in
shoewithrustcoloration

@10feet darkyellowishbrown[1OYR4/4)

@16feet:mediumdense

@18feet:yellowishbrown(1OYR5/6),nosilt

@23feet:brownishyellow(1OYR6/6)very
dense,fineto mediumsand

HardlnaLawsonAss=lates LogofBoringSB-17-03 PLATE

Engineeringand site17– DisposalArea
EnvironmentalServ&es VolumeII–RI,BasewideRI/FS

FortOral,California B34
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 23366041711 m 03/94 04/29/94

Page1of2
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76 lB ND 028F

53 18 ND

22 24 ND 030F

22 16 ND

44 18 ND

o-

5-

io-

15-

20-

25

HardlncfLaWsonAsstilatas .
Engim?erlngand
EnvlfonmentalServke$

EquipmentHolloW-StemAuQer
8“diameter

Elevation Date 03-04-94

ASPHALT
AGGREGATESUBBASE
DARKYELLOWISHEIROWNSAND(SP)(10YR4/6):
dense,dry,fineto mediumsand

@6feet:brownishyellow(10YR6/6)

@7t010feet: mottledwithverypalebrown
(10YR8/3)andbrownishyellow(10YR6/6)

@llfeet: darkyellowishbrown(10YR3/4),
mediumdense

@15feet:yellowishbrown(10YR5/6)

@20feet:brownishyellow(10YR6/8)

LogofBoringSB-17-04 PLATI

Site17– DisposalArea
VolumeII-RI,BasewideRI/FS
FortOral.California B35

DRAWN JOBNUMBER APPROVED DATE
LRH 23366041711

REVISEDDATE
Rw 03/94 04/29/94

Page1of2



08 18 ND

30-
92/10”’16 ND 034F

35-

40.

45-

50-

i

.-,. ...
..,.., .,.
.“,. .’.
..,.,,.,.
......,.
.’-,:
.’ ...,

. ,.--- .-. . . ....,
.. .. .
,. ..-..,
:..”:
.....-.
:.,..........
.....-,

@26feet:verydense

@30feet:asabove

Bottomof boringat 31.75feef. Nogroundwater
encountered.Boreholebackfilledwithcement
grout(03/04/94)

HardlnaLawsonAamclates LogofBoringSB-17-04 PLAT

Engineeringand Site17– tlisposalArea
EnvironmentalServices VolumeII-RI,BasewideRI/FS

FortOral,California B35
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 23366041711 KFM 03/94 04/29/94

Page2of 2



,.

132 22 ND

68 22

61 20 NO

69 16

74/6+”11 NO

105 16 ND

I17F

n
-. EquipmentHollow-stemAuqer
G g 6-1/4”diameter
E= Elevation Date03-07-94
:$
o–

5-

lo-

j5i

20-

25-

HardlfsgLawsonAssdatf!s
Englnaerlngand
EnvironmentalServties

DRAWN JOBNUMBER

:9+X
-.”....
.’. -.-. ...

------. ..
.. . ...,..
.. .. .

-.-.‘......
:..-.
..-”.,-----.:----..--...+..”.
:..-.....-.+...
:-...,.-...-.------.
.-+.-.,...-.....-.,-....,-----
-.A..-.
:- . . .. . .... . .
.- .”-.-----........-.--+’..- ..-.. . ..
------.-----:---.:
-.”..-.-------....... .
‘-----“.-...-....,-----.
:.:-:..----,-----.. ..-..-.....-.
“.. . .-----
.. -.:. .-.. .-.
.J -

- .“..:-..
------.“.:..-.. .-.---- .. . .-----..-. .-.“+.... ......... ..
-----..-------.......-.-...-------........
.:--..”“.-..----.. -.......:..-...................-.....-....-...-..’.

..- ,... . . .
,..-. ,-,.-.. ...-. .A

ASPHALT
OLIVEGRAVELWITHSAND(GW)(5Y4/4):
dense.moist,1/4-3/4”subangulargravel,30%
finesand
DARKYELLOWISHBROWNSAND(SF)(1OYR3/
verydense,moist,finesand,10-15%silt
@2.5feet:brownishyellow(1OYR6/6):dense,
<5%silt

@11feet:nosilt

@15feet:asabove

@20feet:asabove

4):

I

LogofBoringS6-17-05 PLATI

Site17– DisposalArea
Volume11–RI,BasewideRI/FS
FortOral,California 636
APPROVED DATE REVISEDDATE

LRH 23366041711 $@ 03/94
Page1of 2



55f6°10 ND

30-
60/6”10 ND 121F

35-

40-

45-

50-

@25feet:asabove

@30feet:asabove

Bottomof boringat 31feet. Nogroundwater
encountered.Boreholebackfilledwithcement
grout(03/07/94)

c!-U

LogofBoringSB-17-05 PLAT
HeirdlngLawsonAssociates
Engineeringand Sitet7– DisposalArea
EnvironmentalServices VolumeII-RI,BasewideRI/FS

Fort Oral,California B36’
IJRAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 23366041711 J?% 03/94

Page2of 2



~== >m
; m- 0- 941OYO17

7a 18 ND 035F

61 18 ND

70 IB ND 037F

6014””8 ND

60/4’”10 ND

EquipmentHollow-StemAuqer
r: 8“diameter

—

~E Elevation Date 03-07-94
E:
o-

5-

io-

i5-

20-

25-

ASPHALT
DARKYELLOWISHBROWNSAND(SP)(10YR3/6):
dense,dry,fineto mediumsand

@1.75feet:brownishyellow(1OYR6/6)

@4feet:yellowishbrown(IOYR5/1)

P10feet asabove

@16feet:asabove

@20feet:asabove

L

HardingLawsonAssmlates LogofBoringSB-17-06 PLATE

Engineeringand Site17– DisposalArea
EnvlrorwnentalServkes VolumeII–RI,BasewideRI/FS

Fort Oral,California B37
DRAWN JOBNUMBER APPROVED DATE
LRH 23366041711

REVISEDDATF
IW 03/94 04128/94

Page1of2



105/10”12 NO

94 12 ND 041F

n
= EquipmentHOlloW-stemAuQer
r: 8“ diameter “1

GE Elevation Date 03-07-94
:;

25-

30.

35-

40-

45-

50-

@25feet:asabove

@30feet:asabove

BoftDmofboringat 32 feet. No groundwater
encountered.Boreholebackfilledwithcement
grout (03/07/94)

2LL

HairdlrmLausnrrAsmclatas LogofBoringS6-17-06 PLAT

Engineeringand Site17– DisposalArea
EnvironmentalServices VolumeII-RI,BasewideRI/FS

FortOral,California B37
ORAWN JOBNuMBER APPROVEO DATE REvISEDDATE
LRH 23366041711 l?m 03/94 04/28/94

Page2of 2



65 20 NO

15 20

II 17 m 123F

13

51

8

41

90

87

15

12

14

15

10

16

ND

122F
122F

124F

126F

126F

-
: EquipmentHollow-stemAUQer
c: 8-1/4”diameter
~E Elevation Date 03-08-94
:E
01

5–

lo-

i5-

20–

25–

..-)‘.,....:.:..:)-...”,.. .....-...’..
)....’

! . .

. . .
. . .. ..
. ...-.. .-----
.- .-..
-----:- . ..... .. .

.-. ... ..-..
-,...”..--.“:.~.-... .
.:.-...-........
.:-.....:-----..
.:.”....:.-...----....-.....,...----.........-.,.

ASPHALT
\

\

OLIVEGRAVELWITHSAND(GP)(5Y4/3):
mediumdense,moist,1/4”to 3/4’”subangularfine
gravel,20-25%finesand,fill

L DARKBROWNSAND(SP)(1OYR3/3):medium
dense,moist,finesand,5-10%silt,fill

@3.5feet brownishyellow(IOYR6/6)loose,

\
fineto mediumsand
DARKYELLOWISHBROWNSAND(SP)(IOYR3/4):
loose,moist,finesand,20-25%debris(glass,
gauze,wood,wire,banding,rustedmetal),fill

@9 feet:5%debris

vERYDARKBROWNSAND(SP)(1OYR2/2):
mediumdense,moist,finesand,5-10%silt,trace
debris(wood,wire,glass,rustedcontainers,
stripsof metal).fill

@14feet:loose
LIGHTOLIVEBROWNSAND(SP)(2.5Y5/3):
mediumdenseto dense,moist,fineto medium
sand

= @16feet:verydense

@20feet:asabove

@22feet:lightyellowishbrown(2.5Y6/3)

o+
IL

LogofBoringSB-17-07 PLATE
HardlnQLawsonAssm21ates
Englneerlngand Site17– DisposalArea
EnWromnentalServices VolumeII–RI,BasewideRI/FS

FortOral,California B38
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 23366041711 * 04/94 04/29/94

PageI of2



127F
112 17 1

93 10 1 12BF

87 10 1
.

~
EquipmentHollOW-stemAUqer I

c: 8-1/4”diameter I

g~ Elevation Date 03-08-94
Occl

25.

30-

35.

40-
90 16 ND

45-

50-

@25feet:asabove

@30feet:asabove

@35feet:asabove

@40feet:asabove

Bottomof borjn.qat41.5feet. Nogroundwater
encountered.B~reholebackfilledw~thcement
grout (03/08/94)

HardlnaLawmnAssmlates LogofBoringSB-17-07 PLAI

Engineeringand ‘ Site 17– Disposal Area
EnvironmentalServices Volume11–R1,Basewide RI/FS

Fort Oral,California B38’
DRAWN JOBNUMBER APPROVED OATE REVISEDDATE

.- ..

LRH 23366041711 m 04/94 04/29/94
Page2of2



z-l

34

46

47

64

12

4

4

10

10

3

18

20

m

ND

ND

NO

NO

ND

ND

ND

ND

ND

NO

ND

ND 043F

ND

044F
044F

NO

10 047F

55/6””14 ND 10

-2
g EauiPmentHollow-stemAUqer. .
L ~Q 3-1/4”’diameter

-~ E Elevation Date03-09-94
E:

ASPHALT
ASPHALTSUBBASEAGGREGATE

DARKYELLOWISHBROWNSAND(SP)(10YR3/6):
dense,dry,finesand,fill

DARKYELLOWISHBROWNSANDWITHDEBRIS
(5P)(10YR3/6):loose,dry,finesand,15-20%
debris(glass,metal,wood)

@6feet:darkbrown(10YR3/3):mediumdense,
moist.15-25%debris(brokenglass,ceramic,hair
or twine)

@9feet:yellowishbrown(10YR5/6)layered
withdarkbrown(1OYR3/3)andblack

DARKBROWNSILTYSANDWITHDEBRIS(SM)
(1OYR3/3hmediumdense,moist,finesand,
20-35%debfis(brokenglass,metal,steelcans
andtops,60mmmortarcannister,SafetyPin
cover)

LIGHTOLIVEBROWNSAND(SP)[2.5Y5/3):
mediumdense,moist,fineto mediumsand

@20feet:lightyellowishbrown(2.5Y6/3),verY
dense

(

I

LogofBoringSB–17–08 PLA11
HardingLawsonAssociates
Ehginaerlngand Site17–DisposalArea
EnvironmentalServices VolumeII–RI,BasewideRI/FS

FortOral,California 639
ORAWN JOBNUMBER APPROVED DATE REVISEODATE
LRH 23366041711 Izm 04/94

Page/ of2



-7 Ic EquipmentHollow-StemAuqer
Cg 3-1/4”diameter I
~E Elevation Date03-09-94
E$

25

6516””10 ND 10

54 IB ND 5
30.

051F
48 16 ND 10 052F

051F

35-
053F

100/10”12 ND 10

40-

92 15 ND 10

057F

Ill 18 ND 6

45-

50-

@29feet:darkyellowishbrown(IOYR4/6)

@36feet:lightyellowishbrown(ICIYR6/4)

Bottomof boringat 44 feet. Noaroundwater
encountered.B~reholebackfilled~ithcement
grout (03/09/94)

I

HardingLawsonA~socleites LogofBoringSB-17-08 PLAT

Engineeringand Site17-DisposalArea
EnvironmentalServices VolumeII-RI,BasewideRI/FS

FortOral,California B39
ORAWN JOENUMBER APPROVED DATE REvISEDDATE
LRH 23366041711 h 04/94

Page2of2



J EquipmentHollow-stemAuqer
L ~ 8–1/4”diameter
ZE Elevation Date 03-10-94
:E
o-

59 21 ND NCI

27 23
5-

11 10 ND ND 132F

lo–

80 16 ND Ntl ‘

82

15–

90 20 ND 1

20–
98 15 ND ND 135F

25-

ASPHALT
OLIVEGRAVELWITHSAND(GP)(5Y4/3): loose,
moist,subangularfinegravel,20–25%finesand,
fill
DARKYELLOWISHBROWNSAND(sP)(1OYR3/4):
mediumdense,moist,finesand,5-10%silt,fill
@3 feet:brownishyellow(1OYR6/6)dense,
tracedebris(rustedmetal)

DARKBROWNSAND(SP)(1OYR3/3):loose,
moist,finesand,<5%silt

@8 feet:brownishyellow(1OYR6/6)denseto
verydense,finetomediumsand

@15feetasabove

@20feet:asabove

L

HardingLawsonAss~lates Logof EoringSB-17-09 PLATE

Englneerlngand Site17- DisposalArea
EnvironmentalServices VolumeII–RI,BasewideRI/FS

Fort Oral,California B40
DRAWN JOBNUMBER APPROVED DATE
LRH 23366041711 flfm

REVISEDDATE
04/94 04/29/94

Page1of2



,:.

I

95 13 1 ND

30-
00 15 2 I

EquipmentHollow-stemAuqer
Cg 8-1/4”diameter I
~E Elevation Date 03-10-94
:;

25–

35-

40-

45-

50-

@25feet:asabove

@30feet:asabove

Bottomof bor;ngat 31.5feef. NOgroundwater
encountered.Boreholebackfilledwithcement
grout (03/10/94)

HardingLawsonAsstilatea . Logof BoringSB-17-09 PLAT

Englneerlngand Site17– DisposalArea
EnvironmentalServices VolumeII–RI, BasewideRI/FS

Fort Oral,California B40
13RAWN JOBNUMBER APPROVED DATE REVISEODATE
LRH 23366041711 R* 04/94 04/29/94

Page2of2



27 20 KU FU3

17 20 ND NO

19 22 ND 5

14

13 20 2.5 ND

5-

060F

io-

12 2.5 5

15-

60 20 NO NO

20-
68 16 NO 7

25-

.. .. .:.. .. .
.- .-..”.
‘.. .:. . ..-

.. . ...-----
:. -..:. .
. ..-..”.
.“. .-.,. . ..
-...”.-----
..-.. .
.-...-.”-
.“+. .. ..-. .
.. .. ...----
.. ..-.
----..-
----- .. . .
-..+...-.

-.”..-.:----..-.:...-....-..-..+.----.
g

.$ij+

.*@:<.
* +
.*@.w

:.+-.-.-.“..-... .........-..
------.“.
-----:. . .-.---- .

... ----

. .. .... . .
.-. ..”-----.-.“...-.........
1-..-..,.“-......) .. .. .:.. .)-.”...-..-....). .. . .
..-. ...
.-... .-
----. ..
----- -...
. .. .. .,. . .,.-.. . .
.. . . . ,.,.-..,.
..- .-.I v

ASPHALT
ASPHALTSUBBASEAGGREGATE
DARKYELLOWISHBROWNSAND(SP)(10YR3/6):
mediumdense,moist,finesand,O–5%silt,fill

@3.5feet:yellowishbrown(1OYR5/8):loose,
dry,fineto mediumsand
@4 feet darkyellowishbrown(1OYR3/6)

@5.5feet:yellowishbrown(1OYR5/8)
@6 feet:darkyellowishbrown[1OYR3/6).
intermittentlayersof 10-15%debris(broken
glass.ceramic)

VERYDARKBROWNSANDWITHDEBRIS(SP)
(IOYR2/2):loose.dry,finesand,O-25%debris
(somenon-charredwood,steel)

YELLOWISHBROWNSAND(SP)(1OYR5/8):
dense,moist,finetomediumsand

@20feet:brownishyellow(IOYR6/8)

u

I

LogofBoringSB-17-10 PLATE
HardingLawsonAsmclates
Engineeringand Site17– DisposalArea
EnvironmentalServices VolumeII–RI,BasewideRI/FS

FortOral,California B41
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 2336604t7il Rm 04/94
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70 18 ND 6 064F

80 18 ND NO

7.1- EquipmentHollO@temAuw
c: 8“diameter I
~E Elevation Date 03-10-94
::

25-

30-

35-

40-

45-

50

@25feet:asabove

@30feet:asabove

Bottomof boringat 31.5feet. No groundwater
encountered.Boreholebackfilledwithcement
grout (03/10/94)

IL

HarcllngLawsonAsmclates LogofBoringSB-17-1O PLAT

Engineeringand Site17–DisposalArea
EnvironmentalServices VolumeH-RI,BasewideRI/FS

FortOral,California B41
ORAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 23366041711 04/94

Page2 of 2



I

103

102

105

.139

73

22

28

18

!8

’18

21

30

56

67

19

19

21

23

16

16

16

16

16

15

16

11

No No

ND m

m NO

No ND

NO ND

13BF

139F
139F

139F

140F

140F

141F
141F

142F

142F
142F

n
EquipmentHOllOW-StemAUQer

8-1/4”diameterK ~a
g. Em Elevation Date03-11-94

ASPHALT
OLIVEGRAVELWITHSAND(GP)(5Y5/3):
mediumdense,moist,subangularfinegravel,
20-25%finesand,fill
OARKYELLOWISHBROWNSAND(SP)(10YR3/4):
verydense,moist,finesand,5-10%silt
@l.5feet:yellowishbrown(10YR5/6)
@2.5feet:darkyellowishbrown(1OYR3/4),5%
silt

@6feet:yellowishbrown[1OYR5/5).trace
mediumsand

@8 feet:darkbrown(1OYR3/3),fineto medium
sand

@10feet verydarkbrown(1OYR2/2),finesand.
5%silt

@14.5feet:darkyellowishbrown:looseto
mediumdense

@20feet:brownishyellow(1OYR6/6)

@22feet:dense

@24.5yellowishbrown(1OYR5/6),verydense,
fineto mediumsand

*
>c

LogofBoringSE-17-11 PLATE
I-iardlnaLawsonAssociates
Engineeringand Site17– OisposalArea
EnvironmentalServices VolumeII–RI,BasewideRI/FS

FortOral,California B42
DRAWN JOBNUMBER APPROVED DATE REVISED❑ATE
LRH 23366041711 R* 04/94 04/29/94

Page1of 2



93 17 No ND 143F

90 15 ND ND

v
.1- EquipmentHollow-stemAuc!er
Cg 8-1/4”diameter I
~E Elevation jJate 03-11-94
E;

25-

30-

35-

40-

45-

50-

@25feet:asabove

@29feet:brownishyellow(10YR6/6)

Botfumofboringat3].5 feet. Nogroundwater
encountered.Boreholebackfilledwithcement
grout (03/11/94)

HardingLawsonAssociates Logof BoringSB-17-11 PLA

Engineeringand site17– DisposalArea
EnvironmentalServices VolumeII–RI,BasewideRI/FS

FortOral,California B42’
DRAWN JOBNUMBER APPROVED DATE REv15E0DATE
LRH 23366041711 K* 04/94 04/29/94

Page2 of 2



82 2U ND 066F

5-

77 24 ND

15 ND

5

9 22 NO 068F

16 18 No

24 18 ND

54 22 ND

62 16 ND

io-

i5-

20-

25-

?

ASPHALT
2°

.. ASPHALTSUBBASEAGGREGATE
... ....’. . BROWNISHYELLOWSAND(SP)(10YR6/6):....: mediumdense,moist,mediumsand.-. .... . . ....- @l.5feet: darkyellowishbrown(10YR3/6),fine. ...- ... sand.. . .,...... @3feet: yellowishbrown(10YR5/6),dense...

yellowishbrown(IOYR4/6),very
dense,dry

@8feet:verydarkbrown(10YR2/2).loose

@10.5feet:darkyellowishbrown(10YR3/6),
veryloose.moist

@13.5feet:brownishyellow(1OYR6/8),medium
dense,fineto mediumsand

@16feet:dense

@20feet:yellowishbrown(IOYR5/8)

u

LogofBoringSB-17-12 PLATE
HardlnoLawsonAastilateS
Englneerlngand site17– DisposalArea
Envlronmenta]Services VolumeII-RI,BasewideRI/FS

FortOral,California B43
DRAWN JOBNUMBER APPROVED DATE REVISEDDATE
LRH 23366041711 04/94 04/29/94

Page/ of 2



83 16 ND 071F

87 16 ND

J+ EquipmentHollow-stemAuqer
c% 3-1/4”diameter 1.
~E Elevation Date03-11-94
~:

25-

30-

35-

40-

45-

50-

@25feet;asabove

@30feet:asabove

Bottomof boringat 31.5feet. Nogroundwater
encountered.Boreholebackfilledwithcement
grout (03/11/94)

o+-
L

HardingLawsonAssociates LogofBoringSB-17-12 PLAT[

Engineeringahd Site17- DisposalArea
EnvironmentalServices VolumeII–RI,BasewideRI/FS

FortOral,California B43
DRAWN JOBNUMBER APPROVED DATE REVISED❑ATE
LRH 23366041711 04/94 04/29/94

Page2 cf 2



22 16 1,5 none

10 18 ND none

25 18 NA none

20 18 ND none

16 18 ND none

—

n
= EquipmentDualT@epercussion
L= 10’’-diametercasing

u~Em m El~vatiOflGS165.9ft Date 2-1-92

o–

2-

4–

6–

8-

lo-

12-

14-

16-

18-

20-

22-

24-

26-

28-

30-

32-

34-

36-

38

40.

T 4“ASPHALT
..“.. 4’”GRAYSANDYGRAVEL(GP)(IOYR3/1):medium,- .’..’. dense,moist,[baserock):. ..:

L YELLOWISH-BROWNSAND(SP)(10YR5/4):
looseto mediumdense,moist,fine-tO
medium-grainedsand,3-5%silt
DARKYELLOWISH-BROWNSANDTOSILTYSAND
[SP-SM)(1OYR3/4):loose,moist,fine- to
medium-grainedsand.5-10%silt

YELLOWSAND[SP)(1OYR7/6):mediumdense,
moist,fine- to medium-grainedsand.5-10%silt

@20’:tracebarkandwoodfragments

@30’:asabove.nobark,wood

,.
\ LogofBoringandWellCompletionMW-17-01-A PLATE
— HardlnclLawsonAssWlates.—

— Engineeringand SiteCharacterization
‘K EnvironmentalServices Site17– 1400BlockMotorPool:=~~:= B44
❑-.—. Fort Oral,California“-. ---

DRAWN JOENUMBER ~~DRQvE~, L[.cTE REVISEDDATE
GTG 10776694 03/93

u



31653

CEMENTI
BENTONITE
SEAL:o-I37
It.

42.

44

46.

48.

18 18 ND none 50.

52-

54-

56-

58

60.
22 18 ND none

62.

64.

66-

68-

25 18 ND none 70-

72-

74-

76-

78-

80-

EquipmentDualTubePercUs$lOn
10’’-diamelercasing

ElevationGs165.9fl Date2-1-92
1

@40”:asabove

DARKYELLOWISH-BROWNCLAYEYSAND(SC)
[IOYR3/4):mediumdense,moist,fine- to
Coarse-grainedsand,15-20%clay

YELLOWISH-BROWNSAND(SP)[IOYR5/6):
medwmdense.moisi,medmm-to coarse-grained
sand,3-5%silt

@50’:asabove

@61”:yellowish-brown(1OYR5/4), fine- to
medium-grainedsand,3-5%?dt

@70’:asabove

..

HardlnOLawsonAssociates LogofBoringandWEIICompletionMW-17-01-A ~LAT~
Engineeringand SiteCharacterization
EnvironmentalServices Site17– 1400BlockMotorPool

Fort Oral,California B44
DRAWN JOBNUMEER APPRO’/ED DATE REVISEDDATE
GTG 10776694 031~3u



31654
I -I c :

0. % EquipmentoualTubepercussionI

14 18 NA none

12

10

18

18

ND

ND

none

none

c aJ 10’’-diametercasing
E~E Elevation“GS165.9ft Date 2-1-92

:$
80

82

84

86

88

90

92

94

96

98

100

102

104

106

108

110

112

114

116

118

120 .

@80’: brownish-yellow(IOYR6/6)

BROWNISH-YELLOWSANDTOSILTYSAND
(SP-SM)(1OYR6/6):loose,moist,veryfine-to
fine-grainedsand,5-10%silt

@100’:fine- to medium-grained

YELLOWISH-BROWNSANDTOSILTYSAND
[SW-SM)(IOYR5/4): loose,moist,fine-to
coarse-grainedsand,5-10%fines

HardingLawsonAsmclates LogofBoringandWellCompletionMW-17-01-A PLATE

Engineeringand SiteCharacterization
EnvironmentalServices site17– 1400BlockMotorPool

Fort Oral,California B44
DRAWN JOBNUMBER DATE REvISEDGATE
GTG 10776694 03/93v



BENTONITE
?ELLET
SEAL:137to
142ft.

LONESTAR
~2112SAND:
142TO163.5
it.

4“ DIAMETER
SCHEDULE
40Pvc
SLOTTED
SCREEN
[0,020””1:
147.1tO161.6
ft.

0.
0.
G.,
$
0
0.
6.
0.
0.
~
~
:
~.
i
i.
0.0.
0.

i.
;

;.
,:.
:<
,..,:.,..&;<
#
g
:?
,:.d
,“
,“
,“
,“
,“
,“

,“
,“. ——_

.
—. —

. =
i. ——_
. —

——
,“ —. ——

————
,“4—

—
——.

. =
—
_
——
—L

12 18 ND none

15 18 ND none

18 18 ND none

17 18 NO none

Iu“ EquipmentDualTubepercussionE
r: 10’”-diametercasing 1.XE ElevationGs165.9ft Date2-1-92
:$

i20-

122-

124-

126-

128-

130-

132-

134-

136-

i38-

i40-

142-

144-

146-

148-

150-

152-

154-

156-

i58-

i60-

BROWNISH-YELLOWSAND(SP)(10YR6/6]:
loose,moist,fine- to medmm-arainedsand.
tracesilt

@130”:asabove

from134’to 138’:very darkqrayish-brownsandv
siltballscomingupincuttings,probablyoccurin~
in thinhorizons

@140’:moistto wet,medium-tocoarse-grained
sand.tracefine-grainedsandandsilt

@144”:tracefinegravelappearingto 1/4”dia.
surrounded

@150”:gravellysand,mediumdense,wet,70%
medium-to verycoarse-grainedsand,30%
gravelto 1/?”d!a. surrounded

r @157.8”:firsl encounteredgroundwater

HardlnoLawsonAssociates Logof BoringandWellCompletionMW-17-01-A PLATL,
Engineeringand Site Characterization
EnvironmentalServices Site 17-1400 BlockMotorPool

Fort Oral.California B44
DRAWN JOBNUMBER APF CIATE REvISEDDATE
GTG 10776694 03/93



0)c

JBoTTOF!CAP:J
162,6ft.
BOTTOMOF
BOREHOLE:
163.5ft.

= EquipmentDual‘Ube‘ercussion
L% 10’’-diametercasing
~E ElevationGslcsgfi Date2-1-92
::

160-

162-

164-

166-

168-

170-

172-

174-

176-

178-

180-

182-

184-

186-

188-

190-

192.

194-

196.

198.

200

a..‘..- .’,
,.

GRAYCLAY(CL)(5Y5/1):verystiff,moisl.
{racefine-gralnedsand,somemoitlingandrust
staining
Bottomof bormgat1$3.5feet.

LogofBoringandWellCompletionMW–17-Oi-A PLATE
HardlnuLawsonAssoclatm
Engineeringand SiteCharacterization
EnvironmentalServ~es Site17– 1400BlockMotorPool

Fort Oral,California B44
DRAWN .CBNUMBER ~FG DATE REV ISEO DATE

GTG 10776694 03/93
judge5 0/5



ND none

ND none

ND none

ND none

ND none

S
EquipmentDualTubepercu$$ion

z: 10’’-diametercasing
;E ElevationGS171.8ft j)ate2-11-92
n$

ASPHALTANDCONCRETE
BASEROCK
BROWNISH-YELLOWSANDTOS]LTYSAND
(SP-SM)(10YR6/8):loose,moist,veryfine-to
medium-grainedsand,10%$ilt,5%coarse-to
VeryCoarse-grained
@4’:brown(10YR4/3),veryfine-tO
medium-grained,5-10%silt
@5.5”:verydarkgrayish-brown(1OYR4/2),very
fine-tomedium-grainedsand,5–10%silt

@9’:darkbrown(IOYR3/3),roots,fine- to
medium-grained,$–10%silt.5%>medium,5%very
fine

@12”:darkyellowish-brown(IOYR4/4). very
fine- to mediumsand,5-]o%silt

BROWNISH-YELLOWSAND(SW)(10YR6/6):
moist.mediumdense(?),veryfine- to
coarse–grained,3-5%silt

@20”:asabove

@24’:asabove

@30”:brownish-yellow(IOYR6/6),medium
dense,fine–to coarse-grained,10%veryfine,
10%verycoarse.nosilt

HardingLawsonAssociates - LogofBoringandHellCompletionHH–17-02-180 PLATE

Engineeringand SiteCharacterization
EnvironmentalServices slt~ 17’-1400 BlockMotorpool

Fort Oral,California B45
DRAWN JOBNUMBER APPROVEG DATE REVISEDDATE
GTG 10776694 03/93u



-r..-m

A —-— -~ .= 29 18 ND none

CEMENT/
BENTONITE
5EAL:0-155
ft.

<0.
<0

@
<0

;:0..
LO.
<;0.
:..
-:0._

12 18 ND none

-.,...1 b;] 19 18 ND none

29 18 ND none

n
EquipmentDual~ubepercussion

L+ 10’’-diametercasing
~E ElevationGs171.8f~ Date2-II-92
:$

“L

@40’:60%medium-to coarse-gralned,15%very
coarse,20%fine,5%veryfine

@48’:upto 15%verycoarsesand,2%granules

@50”:medium-to verycoarse-grained,20%
veryfinetofinesand
@51’:lensesofverycoarse-grainedsandin
samrller

@60’:mediumto verycoarsesand.15%fine
sand.5%veryfinesand,lensesof verycoerse
sand

@64’:verycoarse-grainecllenses

@70”:asabove

STRONGBROWNCLAYEYSAND(SC)[7.5YR
5/6):50%fine- to coarse-grainedsand,20%
veryfine.10%verycoarse,20%clay

.-. . . . .. . . . . . .. . .-- _.+ - r,,.-r
HardingLawsonAssoclatas Log0?150nnganawell~ofnpletionMw-1(-uz-luu I_LHIC
Engineeringand SiteCharacterization
EnvironmentalServices Site !7-1400 BlockMotorPool

Fort Oral,California B45
DRAWN JC!BNUMBER APPAROVED DATE REvISEDDATE

----

GTG 10776694 - 03/93
Page2or5



, ---

—
“.0.
“.0.
:0.
:0.-<+,
5
:;..<6.-
‘.0.
{0..
/6.
{0.
{0.-
:0.
:0.
:0.
/6..
“.0.
:+.
:0.
:0.,
:0..
LO.
<6.-
+
~.
I:0.
/0.
,“.0.
+
I+
:0.
:0.
:0.-:0.
+
;0.-
+.
1+
~o.
;.0~.,
;.0.
+
+
+
;.0.
:0.
-.0.
:0.-
“:0.

35

29

18

18

18

18

ND

ND

m

bv0
none

none

none

none

n
EquipmentDualTubepercussion

Cg 10’”–diametercasing

~E ElevationGs171.8ft Date2-11-92
l%:

80

,..-.’,-...:
‘.”..’.

88– ....”.:,-.’
. . .......”

-.”..,.,.-.,.-.
94– ““:::”””..“-...”.- .,..... ...

BROWNISH-YELLOWSAND[SW)(IOYR6/6):
medwmdense.moist,veryfine- to very
coarse-grainedsand,3-5%silt

BROWNISH-YELLOWSAND(SP)(1OYR6/6):
mediumdense,moist,veryfine- to
medium-grained,3–5%coarse–to very
Coarse-grainedsand

@90”:asabove

@92’:lensesof brownsiltwithincuttings

@94.5’:yellowish-brown[IOYR5/8)II96 :.::-”.:-........-.....
98 ;;:-“-.... ..-...’...
100:::’.:@100’:verycoarse-grainedlensesto 2“’thick,.- .‘.

:; :..: 80%veryfine- to medium-grainedsand
,*2 :::.”::.

-----.+.

.. ----
114–.-----.......--..-: L: ------------...-.-:.”....-...
116–:~.:;-”.-..>..

-“.”..-....
118–;2;:--:.-.-.”...~+.:...-- ......
120– ‘~;-”-

BROWNISH-YELLOWSAND(SW)[1OYR6/6):
mediumdense.moist,veryfine- to
medium-gralned,15-20%coarseto verycoarse
sand

@112”:fine- to medium-grained,15%very
fine-grained.5%coarse-to very
coarse–grained
STRCINGBROWNCLAYEYSAND(SC;STRINGER
(7.5YR4/6):moist

BROWNISH-YELLOWSAND(SW)(IOYR6/6):
mediumdense,moist.85%fine–to
medium-grained,5%veryfine,5%coarse,5%
verycoarse

HardingLawsonAssociates LogofBoringandWellCompletionMw17-02-180 PLATE

Engineeringand SiteCharacterization
EnvironmentalServices Site17– 1400BlockMotorPool

FortOral.California B45
DRAWN JOBNUMBER DATE REV155.EOi3ATE
GTG 10776694 03/93



.,-.

BENTONITE—
PELLET
SEAL;155tO
160ft.

g)

la 18 NO

1.U .:...
‘:0. :0.
..”6 {0.. .-
+. :..
... +.-. ....
>:* :.:.
:::: ::::.... #
::.: #
. 4.:.:. :.:*.. ..:.:. :.:..... ....... ..:::::::: ::::

= EquipmentDUalTUbepercussion
r: 10””-diameIerca$lng
~Eb ElevationGs171.8ft Date2-II-92

n ::& 120-%K??T @120:a,,,0”,

ii

. ...”+--.-.”..-..-.
122 ;;{;;:.,.. ---..--.----}.--....
124 .;: ::-.......

..................:...-.....
126 .::j-:.......

..-+...-.......:---------
128 ------.. ......

none 130
1
YI.....- DARKYELLOWISH-BROWNCLAYEYSAND

----...... STR1NGER5[IOYR4/6):4“ thick... . .... .. ..--------... ..

Tt-I.....,........ BROWNISH-YELLOWSAND(SW)(IOYR6/6):
132 ~:;~j mediumdense,moisl.fine–to Coarse-grained,

..... 10%verycoarsesand,5%veryfineto coarse.. ............ sand.tracesiltIII134 ::~
.-.......“.-.... ...........

136 .......-........ .......I I::;..::.j @137’:clayeysandandsiltstringers
138

IL

-.:.-.............------....-.+.:.”..-.-.. @139”:becommgcoarser-grained------.
)“ - ....-:-..-.;“. @140”:medium-to coarse-gramed,10%verynone 140

k

.-. ......-.. coarsesand,15%finesand,5%veryfinesand-.-.----..... ..142 :.;+:..-.........+............”.
144 ...,-......+.....--....-.----.......-
146 ;;. .. .

non?

none

..--...+..-..

148–;.:<:?”>-----.---.........
150–.s::::...-- ---..-.-.+-..-”..-. ..-.
152–:.;-;.<\-.’+-.“-..........+.
154–;~:~:>....-;’-...-..-----...-...
i56– “:—z“.-.}--.-..-....-.+.-.”..-.-....--.-,-.
158–-..“---.-..-.--...-.. .....--....---------.....---
160~‘.~:”

@147”:verycoarse-grainedfractionincreasing

@,J50’:norecovery

@151.5’;norecovery
@152’:norecovery

@155”:60%mediumto coarsesand
@156’:yellowish-brown[1OYR5/8),medium-to
verycoarse-grainedsand,1%granulesto 4mm,
9%veryfine- to fine-grainedsand

@159”:yellowgravellysand (IOYR7/8),wet,85%
medium-to verycoarse–grained,10%granules.
5%veryfret- to fme-gramed,granulesto 4mm

,—— –i n——-————J ,.,—,,m-——,—.--—....,.-rm- .-- 0,AT,

,-,

HardlnQLawsonAssociates LugUTmnnganawell~ompleuonmw-11–ut–iw IL-IL
Engineeringand SiteCharacterization
EnvironmentalServices Site17-1400BlockMotorPool:= :=,=:-u= m- FortOral,California

~45 ...

.- ❑ .-.
DRAWN JOBNUMBER CIATE REVISEDUATE
GTG 10776694 03/93



-.—,

,.. ,

/. .....

.... :~#60GORDON +: .::::
SAND:160to j.: ,-----
161.5ft. ,.,,, ::::

,,,,. ;,:...... -:-:,:,:, :.:.
,.,., .:.:

LONESTAR ....:.,:::.:.
#2/12SANn: ,.,., .:.::::;:....161.5tO188.4
ft. .:,:, ,...— ..,.-._ ....4‘1,.—..:.:..—----..—....,.,.,-...—..:.:.-----,...,—......_:.:.----—.:.:.........—;::-----—,.....,.,..—......—....:.:..—:.:.-----—.:.:.:.:.,—........—....,...,—::::
.=””DIAMETER _ :.:.
SCHEDULE ..:.:..— :.:.
40Pvc ....— ....
SLOTTED :::— .:.:— ....
SCREEN H\.....—....:.:.,—..,.
[o.020k ,...— .....,..— }:-165.3tO184.6 -----_ .:.:....
ft. — :.:.::.:_ ,.,.

...-.— .m-

.::. — .:.:
. — ,:,:
. . ----:.:. — ::::..... —,.,., — :.:.
..... — .-.-.-----_ .:.:.
::::. — :.:...... _..... _ ::::.......... — -:-:,.,.. — :.:...... .,.,., _ :.:......,.,.. — :.:,.... —,.,.. _ ::::
-----— ::::-----_..... — ...-.3!!!4“.DIAMETER -----.....L .:.:....._ :.:.

SCHEDULE ,..., .......— :.:.
40PvCSILT .. ..:: ....TRAP:184.8
to186ft. . :::...----..........................
BOTTOMCAP: ...----............
186.0ft. ................... ....................................................... ......................
BOTTOMOF . ..

0
0

22

37

NA

ND

none

none

EquipmentDualTUbePerCU$$iOn
Cg 10’’-diametercasing
GE Elevation GS171-8ft Date 2-11-92
8$

160; .-:v.-..........-.”....:-..-..
i62– .<<<:;::

..,.+..--.:.
.....-.”.-.-.

......
164–‘.::..............

.-. -.”..........-.”..-...
f6& ;:?

...... ..+.:...............
168–.:+:::-“.-...~-..

......,.-.-..-. .
170–:?:::”:”.. .......r-..+.

,-... .......:., .
176–;::’,?”....,.......... .
178–:.::’”.:..,..’ .-:.--,.
180_;;:”,;.”..-.,..‘.,..’.:,..:
182–‘.:.::.,

~162’:Pebbles101/2”’[wellrounded)

@]64’:les$Debbles

@169’:norecovery

@170.9staticgroundwa!er8:30amonFeb. 12th
@172’:firstencounteredgroundwater17:10pmon
F,eb.10th
OLIVE-BROWNSAND(5P)(2.5Y6/6):medium
dense,wet
@174”:lightolive-brown[2.5Y5/4).veryfine-
to medium-grained

@177.5:veryfine-tomedium-grained,3-5%
coarse-grained,tracepebbles

184

186

188

190
BOREHOLE:
190.0ft.

192

194

196
1

i98

200~

1“1.“-.-.’........ @183’:medium-to coarse-gralneUsandwithI to,. .’-,- 2%shellfragments~. .... .. . .

LIGHTOLIVE-BROWNSILTYToCLAYEYSAND
(SM-SC)(2.5Y5/4):mediumdense.fine- to
coarse-gramed,silty,clayey
Bottomof boringat /90 feet.

HardingLawsonAssociates
Engineeringand
EnvironmentalServices

DRAWN JOENUMBER
GTG 10776694

LogOTkIormgandwellCompletionMW-17-02–180 FLAIL

Site Characterization
Site 17 – 1400 BlockMotorPool
FortOral,California B45

U2TE REvISED GLT~
03/93

u



03BF

039F

n
~ EquipmentpowerAUQer

wc E
,~E Elevation Date11/03/94
.:$
0 . . .F%,.GRAYISHBROWNSILTYSAND(SM)(10YR5/2):“... . dense,dry,veryfineto finesand,subangular

,.0:, gravelsto 1“
OARKBROWNGRAVELWITHSAND(GW)(1OYR
4/3):dense,dry,subangulargravelsto 1“

L Bottonrofboringat 1.5feet, Nogroundwater
encountered.Boreholebackfilledwithdrill
cuttings(11/03/94)

-— -1 n.-,-- ““ .- m- PI ATI
HardingLawsonAssociates
Englneerlngand
EnvironmentalServices

DRAWN JOENUMBER
t54b

LogoTuorlng=U-ICJ-ZH ,Ln,L

Site16– DOLMaintenanceYard rA~VolumeII-RI,BasewideRI/FS
Fort Oral,California
APPfiOVED ❑ATE REVISED0A7LE

11/94CEG 23366041721 R*



041F

5-

lo-

t5-

20-

25-

EL..0
‘.O.lj:.’..O.’
:0.0:

\’L

DARKGRAYISHGRAVELWITHSAND(GW)(1OYR
4/1):dense,dry,subangulargravelsto I“,very
fineto finesand,tracesilt
@lfoot:darkgrayishbrown(2,5Y4/2)
Bot/m?rofboringat 1.5feet. Nogroundwater
encountered,Boreholebackfilledwithdrill
cuttings(11/03/94)

c+
u

LogofBoringSB-16-30 PLAT[
HardingLawsonAssociates
Englneerlngand Site16– DOLMaintenanceYard
EnvironmentalServices VolumeII–RI,BasewideRI/FS

Fort Oral.California B47 “--
ORAWN JOENUMBER APPROVED DATE REVISEDDATE
CEG 23366041721 (% 11/94



---

042F

043F

EquipmentPowerAuQer

0R..O.:0(): GRAYISHBROWNGRAVELWITHSAND (GW)
/so., (1OYR5/2):dense,dry,subangulargravelsto

:00: 1/2”,veryfineto finesand,tracesilt..
@ifoot:grayishbrown(2,5Y5/2)

~ Boftomofboringat /.5feef. Nogroundwater
encountered.Boreholebackfilledwithdrill
cuttings(11/03/94)

c--~ — Hardln9LawsonAssoclatas LogOtBoringS6-16-31 rLAl t

Engineeringand Site16– DOLMaintenanceYard
— EnvironmentalServices VolumeII–RI,BasewideRI/FS:=:—-=:=
:.”-w-mwn: FortOral,California B48

DRAWN JOBNUMBER APPROVED DATE
CEG

REVISEDDATE
23366041721 11/94



I

044F

F.

IllIll,...,....,..OLIVEBROWNSILTYSANDWITHGRAVEL(SM)
(2.5Y4/3):den$e,dry,veryfineto fine~and,
subangulargravelsto 1/2”

Bottomof boringaf2 feet. Nogroundwater
encountered.Boreholebackfilledwithdrill
cuttings(11/03/94)

10

i5

20-

25-

ilardlnuLawsonAssociates LogofBoringSB-16-32 PLATE -~
Englneerlngand Sitei6 – DOLMaintenanceyard
EnvironmentalServices Volume11-R1,BasewideRI/FS

FortOral,California B49 ‘
DRAWN JoB NUMBER APPROVED
CEG 23368041721 R*

DATE REVISEDDATE
11/94



.,’--

,-?

,--“7.

16117D 16117D’
WEST EAST

160q

155-
~ TR-I6-39
z 150-
%alz=z 145-
0

!?UI

,,.,,,.
130- ‘. ‘..’,,....-

(’”’””J.“..’..’

A
-155

:150

:145

-140

-135

Sand
tosiltysand

HardingIawsonAssociates
Engineeringand
EnvironmentalServices

z
o
i=~
wJw

Notes
1. See PlateAl inAppendixAforkeytopatterns
2.LocationofcrosssectionshownonPlate3

SB-31-15

L

EXPLANATION

Extentofsubsurfacedebris;dashedwhereinferred
andqueriedwhereuncertain
Typedesination

YSB- SoIBoring
TR-TestPit

SoilBoringorTestPitnumber
Sitenumber

GeologicCrossSection16/17D- 16/17D’ PLATE
Site16-Pete’sPondExtension
VolumeII- Rl,BasewideRI/FS
FortOral,California 18

DRAWN JOBNUMBER APPROVED
AGc

DATE REVISEDDATE
23366041721 9AM 12/94



31748
r

6 NA

6 I’4A

6 NA

--2’
= EquipmentHandAuqer
L% 3l/2”’-diameter
iLE Elevation Dale3-13-92
l%:
o-

5-

lo-

15-

20-

25-

[

. ..
.. .. .
,.. .:. .. .. ..
.’-.. .,. ......,. ..
.“.........:-....-..,,.+...-.:...
-+”....+
..-.:. ----

-.-----
‘.+-.:.. .

-.’+..

BROWNSANO(SP):dense,dry

@3“:moist

@5’:mediumdense
- Bottomof boringat 5.5ft.

Nogroundwaterencountered

HardingLawsonAssociates Logof BoringOF-16-03–02 PLATE

Enolneerlngand BasewideSurfaceWaterInvestigation
EnwkonmentalServkes RemedialInvestigation

FortOral,California A18
0RAwt4 JOBNUMBER APPROVED OATE
CEG

REVISEIJDATE
07579,534.02 06/92



. .

.-

6 NA

= EquipmentHandAuqer
Lg 3l/2’”-diameier
~E Elevation nat~ 3-13-92 —
~:
o-

5-

lo-

15-

20-

25.

T... LIGHTBROWNSILTYSAND(SM)

@0.9’:rocksandcobblesencountered.boring
t~rminaied
Bottomof boringat 0.9 ft.
Nogroundwaterencountered

HardlnQLawsonAssociates Logof BoringOF-16-04-01 PLATE

En@k?eringand BasewideSurfaceWaterInvestigation
Envkonrnenta[services RemedialInvestigation

FortOral,California A19
ORAWN JOENUMBER APPROVED DATE REVISEODATE
CEG 07579,534.02 06/92



—

17s0
ml

HardlnctLaH~OnAssociates
EnalneerlngandEm+ronmental5erYlces

0-

5.

10

1:

2(

2

EquipmentHandAuqer
3lf2”’-diameter

Elevation Date3-13-92

3.,BROWNGRAVELLYSAND(SP):loose(omedium... ..... . dense
@0.7”:rockencountered.boringterminated

\ Bottomof boringat 0.7 ft.
Nogroundwaterencountered

Logof BoringOF-16-04
BasewideSurfaceWater
RemedialInvestigation

DRAWN JOBNUMBER
FortOral,California
APPROVED

CEG 07579,534.02 fl

-02
InvestigIat

KIATE
06/92—

;ionA2
REvISE[

FLAlto3OATE



31751
I

,,.-

6 NA

x
= EquipmentHandAuqer
L: 3 l/2”’–diameter
ZE Elevation Date 3-13-92
Er$!
o-

5-

lo-

(5-

20.

25

?

“...”.. . .. . .
,- .,”

GRAY-BROWNSAND(SP):loose,moist

@0.8”:rocksandcobblesencountered,boring
terminated
Bottomof boringat 0.8 ft.
Nogrourrdwaterencountered

Harcl[naLawsonAssociates Logof BoringOF-16-05-01 PLATE

Errakteerlnuand Basewide Surface Water Investigation
EnvkonmentalServices Remedial Investigation

Fort Oral,California A21
ORAWN JOBNUMBER DATE REVISEDDATE
CEG 07579,534.02 06/92

——.



,- 1
6 NA

6 NA

6 NA

=
EquipmentHandAuQer=

3l/2’”–diame(er~g
uZE Elevation Date3-13-92

::
o–

5-

lo-

15-

20-

25-

“,!.,.+,.:.-..”.......,.
---.“
-..:.

...+.
::.
,---.+,

:.1.. .-.1:.-
...
“---D-

ARKBROWNSANDTIJSILTySAND[SP-SM):
loosetomediumdense,moisl,fine-to
medium-grained.5-10$!fines

@1.75”:brown.mediumdensetodense

@3“:asabove

@4.75’:lightbrown,mediumdense,moist

Bottomof borinaat 5.5ft.
Nogroundwater_encountered

LogofBoringOF-16-06-01 PLATE
HardfnaLawsonAssociates
Englneerlngand BasewideSurfaceWaterInvestigation
Env~orunental.Services RemedialInvestigation

FortOral,California A22
DRAWN JOBNUMBER AP~ROVED DATE REVISEDDATE
CEG 07579,534.02 06/92



317s3

6 NA

6 HA

o-

5-

io-

i5-

20

25

EquipmentHandAuQer
3i/24’-diameter

Elevation Date3-13-92

II!...,--..“.... .
-..-... ..,..... .
.... ...
.“..”:...... .
:..
.-.

DARKBROWNSANDTOSILTYSAND(SP-SM):
mediumdense.moist.fine-tomedium-grained.
5-10%fines

@3“:asabove

@5’:lightbrown,asabove
Bottomof boringat 5.5 ft.
Nogroundwaterencountered

I
Logof BoringOF-16-06-02 PLATI

HarcllnQLeusorrAsKdates
Er@W&lngand BasewideSurfaceWaterInvestigation
EnvkonmentalS@rVICeS RemedialInvestigation .

FortOral,California A23
IJRAwf4 JOBNUMBER DATE REVISEDDATE
CEG 07579,534.02 06192
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50

NATURALGAMMA SELF-~~W~NTIAL POINT RESISTANCE
(CPS) (ohms)

\,

/

\

/

\

70 75
—

)
—

—

—

—

—

—

—

I

—

&

WELL DATA

Bentonite
Mud Resistivity NA
Mud Temperature 13° C
Mud Conductivity NA

0(

—

—

—

—

—

)0—

—

—

—

—

—

{

-

16inch

LOGGING SPEED

)0

—

—

—

—

—

—

64 inch
00—

—

—

—

—

—

—

—

—

I

~

1

CALIPER
(inches)

!8

18

8

6

9

12

10.

20-

30-

40-

50-

VERY PALE BROWN SANO [SP) [IOYR 7/4]: very
fine- to medium-grained, some coarse-grained,
subangular to rounded, predominantly quartz. some
Iithk grains

@ 28.5’: very fine-grainecl, rare Iithic grains

@34.S: angularto rounded, predominantly quartz,
some black Iithic grains

@ 39.5’: very fine- to fine-grained, subangular to
well rounded, predominantly quartz, some Iilfsics,
minor feldstsar

@ 44.5’:lightyellowish-brown[2.5Y6/3),WY
fine-grained,predominantlyquartz,abundant
lilhics,rare feldspar

@ 49’:veryfine-tomedium-grained,predominantly
quartz,abundantIithicS,minor feldspar

Page I 0( 3



NORMALRESISTIVITY
(ohmM)

-“

CALIPER 2% = Equipment Mu~-Ro!arv
(inches) ~zz >a 2 c: &’-diameterbit

:Z; :5 ZE
~Q s Elevation aiIorox.134.4(amd~ Date 01-31-92

00 10( 00 15C 4
~ ~,~ =a :$
m c- - ~

50- . :V
,. ...,’,
.... .

. ..”.
.. .. .. .. .:: . . ..

15
x“

. .
. ..”..”.
. .. . .. . . .. .
,“,.. .,”.
.. .. .

... . ..
,., ...,
.. .. .

. . ...
. .. .,

60- x . . ..
: :... .

.. .,”.
; .. .. .
. . ...
. .. .. .

: :... .
. . .“.
. .. .. .

z .. . .. .. ...
.. .. . .
: . . ... .‘... ...
. .. .. .
:... .

. . ...
,. ., .. .
: .... .

10-x . . .“.,. .. .. .
: :.,. .
. . -“.
,. .. .. .
. .. . .. . ...
.. “,....

x .’ . .. .
‘.“..,.

\
,. .“ .. .
:: . .. .
. . ...
,. ,. .,.
.: . .. .

!
..

.. . . ...
:. .,.

80-X “.:::”:,...‘..,..... . .-.,,.. ...: :.......... ...:.’ ...
x ...... ....,.“.....:.’.,.. .,,.. .,”...,..“.’..“.

1,

x,,,..,,.....,. ....“,....:.,.......‘.,...,,,.,...,“.,,...,
12 100 x“ ‘“.j -

NATURALGAMf4A POINT RESISTANCE
(CPSI (ohm]

●

●

●

64 inch16inch
300

I

\

IlooiO

—

—

—

[

5

—

— r
—
—
—
—
—
—
—
—
—
J

-

—

—

—

—

—

—

—

—

—

—

—

—

—

@ 54’: predominantly QuartZ, some Iithics, rare
feldspar

@ 59’: very free- to medium-grained, some coarse
lenses. 3-5% silt, predominantly quartz, some
tithics, rare feldspar

12

12

12,

t

—

—

L

—

—

—

—

—

—

—

@ 64”: very fine- to fine-grained, predominantly
quartz, some Iithics, rare feldspar

@ 69’: very fine- to medium-grained, some
coarse-grained, predominantly quartz, some Iithics,
rare feldspar, very rare mica

@ 73.5 very fine- to medium-grained,
predominantly quartz, some Iithics, rare feldspar

12

12
@ 79’: as above

@ 84’:very fine- to fine-grained, predominantly
qUartZ, some Mhics, rare feldspar, very rare mica12

Is

12

@ 89’: as above

REODISH-BROWNCLAYEYSAND (SC] (5YR5/4]:
fine- to medium-grained

REDDISH 13ROWNSANO [SP) (5YR 5/4): free- to
medium-grained, angular to rounded, predominantly
qUarlZ, minor Iithics, rare feldspar+ 3-5% clay

@ 99’: very pale brown (IOYR 7/3), fine- to
medium-grained, subangular to well rounded,
predominantly quartz, some lithics, minor feldspar

WELL DATA LOGGINGSPEED

Fluid Type Sentonite Natural Gamma 15 ft/min
SP/PR 18 ftlmin

1

HardfngLawson Aszoclates Log of Boring PB-16-01 PLATE

Er@werlngand Site Characterization
EnvironmentalServices Site 16- C)OLMaintenance Yard, Pete’s pond

Fort Oral,California B30
DRAWN JOB NUMBER APPROVED DATE REVISEOIJATE
LNR 10776687 CK 12/92

Mud Resktivity NA
Mud Temperature f3”c
Mud Conductivity NA

Normal Resistivity 20 ft/mln
Caliper f3 ft/min If thk imageisnotas

Ieaibleasthisoverlay,it’s
cftietothe poor quality Of

the original document

Page2 ot3



NATURALGAMMA
(CPS)

SELF-W~~TIAL POINTRESISTANCE
[ohms)

CALIPER
(inches)

7s 200 900 1100
— —

—

—

—

—

—

—

—

—

—

~
—

WELL OATA

Mud Resistivity NA
Mud Temperature 13° C
Mud Conductivity NA

—

—

!00 1000
—

—

—

—

/

—

—

—

—

—

I-

1
LOGGING SPEED

Fluid Type Bentoni(e Natural Gamma 15 ft/min
SPIPR 18 ft/min
Normal Resistivity 20 ft/min

Caliper 13 ft/min If this imageis not as
legibleas this overlay,it’s
due to the poor quatity of

the original document

J

15

8

12

110

120.

130-

140-

150-

Iiiiii
...,....,::.,,.,...... YELLOWISH-REDCLAYEYSAND (SC) [5YR 4/6]:. .
. . “. fine- to medium-grainecl, angular to rounded,

‘.”.’. predominantly quartz, abundant Mhics, some. . .
feldspar,.

to coarse-grained, subangular to well roinded,
predominantly quartz, abundant fithics, rare
feldspar

@ 109.5’: as above

@ 113”: pea gravel

@ 114”: medium- to very coarse-grained, subangular
to well rounded, predominantly quartz, some Iithlcs,
rare feldspar

@ HE’: coarse sands and pea gravel

LIGHT OLIVE-GRAYTOOLIVE-GRAYCLAY (CH)
(5Y 6/2] (5Y 5/2k very stiff, moist, mottled with

“spots” of orange-red-brown iron oxide staining,
very plastic iron oxide stained sand at contact
with sand

t30tfom of boring at 120 feet.
No groundnate[eficoun tered

Harding Lauson Aasoclatea
Log of Boring PB-lf3-01 PLATE

Engineering and Site Characterization

Envtionmental Services Site 16- DOL Maintenance Yard, Pete’s Pond
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PHYSICALTESTINGSTANDARDSFORSOIL

Thefollowingphysicaltestingwasperformedas
partoftheremedialinvestigation(RI)forthese
sites.Physicaltestswereperformedduringthe
RItoprovidedatafortheevaluationoffateand
transportofchemicalsandofremedialaction
alternativesforthefeasibilitystudy.Descriptions
ofthephysicaltestingconductedfollow:

● ParticleSizeAnalvsis(SieveAnalvsis~This
testisdescribedindetailinASTMStandard
D422(MethodforParticle-SizeAnalysisof
Soil]anddeterminestheparticlesize
distributionofthesoil.Informationfromthis
testisusedbythelaboratorytodetermine
tie classificationofsoilinaccordancewith
theUniformSoilClassificationSystem
(USCS).Fieldandlaboratoryclassifications
ofsomesoilsamplessometimesdiffer.Soil
boringswereloggedbyHLAgeologistsor
engineersinthefieldusingASTMD2488-90
(PracticeforDescriptionandIdentificationof
Soil[Visual-ManualProcedure]).The
differencesinclassificationsarepartlythe
resultofthenaturaldifferencesbetween
quantitativelaboratoryresultsandthe
subjectiveelementinqualitativevisualor
manualfieldclassification.Inaddition,the
fieldmethodclassifiessandwithmorethan
15percentfinesassiltyorclayeysand,
whereasthelaborato~methoduses
12percentfinesforthisthreshold.

● AtterbergLimits:Thistestisdescribedin
detail@ASTMStandardD4318(Test “
MethodforLiquidLimit,PlasticLimit,and
PlasticityIndexofSoil)anddetermtiesthe
plasticandliquidlimitsofsoil.Soilcanbe
solid,liquid,orplasticdependingonthe
moisturecontent.Watercontentsatwhich
soilchanges(1)fromsolidtoplasticand
(2)fromplastictoliquidarecalledthe
Atterberglimits,knownindividuallyasthe
plasticlimitandliquidlimit,respectively.
Highliquidlimitsgenerallyindicateahigh
claycontentinthesoilandalowload-
carryingcapacity.Thedifferencebetween
theliquidandplasticlimitsisknownasthe
plasticityindex.Alowplasticityindex
generallytidicatesthatarelativelysmall

amountofmoistuewillchangethesoilfrom
asemisolidtoaliquid.Ahighplasticity
index(generallygreaterthan2O)indicates
thatconsiderablewatermaybeaddedtothe
soilbeforeitreachesaliquidcondition.
Sandysoilwithlowclaycontents,suchas
thoseoftenfoundatFortOral,typicallyhave
lowliquidlimitsandarenon-plastic(have
noplasticlimit).

● OrganicContent:Thistestisdescribedin
detailinASTMStandardD2974(Test
MethodsforMoisture,Ash,andOrganic
MatterofPeatandOtherOrganicSoil).This
testmeasurestheamountoforganicmatter
inthesoil.Theorganiccontentindicatedby
thistestcanbeusedtoevaluatethesorptive
propertiesofthesoilandthepotentialfor
methanegasgeneration.

● SwellConsolidation:Thistestisdescribed
indetailinASTMStandardD4546(Test
MethodsforOne-DimensionalSwellor
SettlementPotentialofCohesiveSoil).
Resultsofthistestcanbeusedtoestimate
thetotalamountofsoilconsolidationunder
variousfutureloadingconditions,aswellas
theswellorexpansionofthesoiloncesuch
loadingisremoved.

● ModifiedProctorCompaction:Thistestis
describedindetailinASTMStandardD1557
(TestMethodsforMoisture-DensityRelations
ofSoilandSoil-AggregateMixtoresusinga
10PoundRammerand18InchDrop).This
testisusedtodeterminetheoptimum
moisturecontentanddensityofthesoil.
Optimummoisturecontentanddensityare
usedindevelopingbackfillandsite
gradinglcompactionrequirements.(Specified
compactionareoftenexpressedas90to
100percentrelativecompactionrelativeto
theseoptimalconditions.)

● SpecificGravitv: Thistestisperformedin
accordancewithASTMD854(TestMethod
forSpecificGravityofSoil).Thespecific

VolumeII HardingLawsonAssociates Sites16and17
A33715-H cl
Juiy19,1994



AppendixC

gravityofsoilcanbeusedwiththedry
densitytocalculatesoilporosity,voidratio,
percentsaturation,andmoisturecontent.
Thesevaluesgiveanindicationofactual
fieldconditions.Theporosityofsoilcanalso
beusedtoqualitativelyevaluatethe
permeabilityofsoilbyindicatingtheamount
ofporespacepresentinthesample.

● MoistureContentandDrvDensitv:Moisture
contentofsoilisdeterminedinaccordance
withASTMStandardD2216(Methodfor
LaboratoryDeterminationofWater[Moisture]
ContentofSoil,Rock,andSoil-Aggregate
Mixtwes).Themoisturecontentofthesoil
canbeusedtoevaluatethecapillaryfringeof
agroundwatertableandtheeffectivenessof
soilvaporextractionorbioremediationof
soil.

Themoisturecontentofthesoilisalsoused
todetemninethemaximumdrydensityof
soil.Acylindricalsoilsampleismeasured
forheight,diameter,andwetweightinthe
laboratoryandtheactualwetdensityofthe
soiliscalculated.Thedrydensityisthen
calculatedbydividingtheactualdensityby
oneplusthemoisturecontent.Drydensityis
requiredinmanygeoteclmicaltestmethods,
aswellasforthegenemlevaluationofsoil
properties.

● HvdraulicConductivity:TwoASTMtests
canbeusedtodeterminehydraulic
conductivity.Sandyuncohesivesoil,suchas
thosetypicallyfoundatFortOral,areusually
testedforhydraulicconductivityusingASTM
StandardD2434[TestMethodfor
PermeabilityofGranularSoil,Constant
Head).Forsiltyand/orclayeysoil,ASTM
StandardD5084(TestMethodfor
PermeabilityofGranularSoil,FaUngHead)
isusedtomeasurehydraulicconductivity.
Hydraulicconductivityvaluescanbeusedto
estimatetheleachabilitypotentialofthesoil
andtodesignlandfilllinersandcaps.
Hydraulicconductivitycanalsobeusedfor
groundwatermodelingorforestimatingthe
flowofwaterthroughsod.

● fi Permeability: Thistestisperformed
usingamocMiedASTMStandardD4525

test.ThenormalASTMD4525(Test
MethodforPermeabilityofRocksbyFlowing
Air)testisusedtomeasuretheconductivity
ofairthoughrock.Thisprocedurewas
slightlymodifiedbytheanalyticallaboratoW
(seeattachedlaboratorysheets).Soil
permeabilityisameasureofcontinuous
voidsthroughoutthesampleandoftheease
withwhichliquids(airorwater)canmigrate
throughthem.Airpermeabilityresultscan
beusedtoaidindetermininggthe
effectivenessofcertainremedialtechnologies
suchasairsparging,soilvaporextraction,
andbioventing.

● HveemStabilometerorR-Value:Thistestis
describedindetailinASTMStandardD2844
(TestMethodforResistanceR-Valueand
ExpansionPressureofCompactedSoil).The
R-valueismeasuredusingaHveem
stabilometer,andrangesfromO(the
resistanceofwater)to100(theresistanceof
steel).Thistestmeasurestheresistanceofa
soiltolateraldeformationwhenavertical
loadisappliedtoit. Whendisplacement
occurs,thesoilmovesoutandawayfromthe
appliedload.R-valuesareusedinthedesign
ofasphaltpavementsorcapsthatmust
supportvehicularorotherloadings.
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Transmlttel/Memorandum

SOIEA
TESTING
GROUP

To: HardingLawsonAssociates
7655RedwoodBlvd.,P.O.BOX578
Nomto,CA94948

Attn: BrentDostert

From: Ms.FaridehFaraji,TechnicalDirector
Date: November18,1993
Subjm. IaboratoyTestResultsFortOrdSiie16,HIA#23366.01724
HGNo.: HIAO02
LRN: 4376

Remarks:EnciosdarethefmaltestresultsforthesubjectprojecLSarnpfesweresubmittedtoourLaboratory
November8,1993.Thesetestshavebeenperfomu?dingeneralaccordancewithacceptedstandards
andcheckedwithSTG’SQualityAssurancePlan.Thistransmittalincludesthefollowingtest(s):

Item Description Quantity

1 MoistureContent&DryDensity 2
2 SieveAnalysisto#2OOSeive 2
3 OrganicContent 2

Untested=mpies,portionsoftestedsamples,whenavailable,and=mpletubeswillbeheldfora
periodof8weeks.Samplesandtubeswillbedis=rdedatthattimeunlessotherarrangementsare
made.Samplestoragefeeswillbechargwlforstorageperiodsgreaterthan8weeks.STGdoesnot
storecontaminated~mplesandby-productsproduc~fromtesting.Thesewillbereturnedtoyou.

Ifyouhaveanyquestions,pleasedl meat(51o)682-7005.Thankyou.

Ms.FaridehFaraji,TechnicalDirector

Cc:
,’

(formerlyHardingla-on AssociatesGentecnnicaI.aboramty) lam 6a[esAvenue.UnizG.concord.C: 945.20 (510)682-7M5



SOLEATESTINGGROUP

HardingkvsonAssociates
7655RedwoodBlvd.,P.O.BOX578
Novato,CA94948

MwatoryTestResults;FortOrdSite16,HIA#23366.01724

November18,1993

STGClientNo.: HIAo02

1.SampleSB-16-18,93426016077F,Q4.0theairpermeabilitywasimpewious,Noreplacement
samplewasprovided.
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To: Harding~wsonAssociates
105DigitalDrive
Novato,CA94949

Aim .RickMoGftney

From: Ms.FaridehFaraji,TechnicalDirector
D* April7,1994
Subm IAoratoryTestRasui@FortOrd,Sie16/17
5rGNo.: HIAO02
I-RN:

Remark Enclosedarethefinaltestresultsforthesubjectproject.Samplesweresubmittedtoourkboratory
March23,1994.Thesetestshavebeenpwformedingeneralaccordancewithacceptedstandards
andcheckedwithSTGSQualitykurancePlan.Thistransmittalindudesthefollowingtest(s):

Item Description Quantity

1
2
3
4
5
6
7
8

MoistureContent&DVDensity
Poros”~
AtterbergLimitNon-Plastic
SieveAnalysisto#200Sieve
OrganicContent
Compaction(Mdified)4“
SwellConsolidation-MethmlA
Fwed-WallPermaabil”~-FallingHead

9

1:
11
13~
4
5

Untest#samples,portionsoftestedsamples,whenavailable,and=mpletubeswillbeheldfora
periodof8weeks.Samplesandtubeswillbed~cardedatthattimeunlessotheramangementsare
made.Samplestoragefeeswillbecfwgedforstorageperialsgreaterthan8weeks.STGdoesnot
storecontaminatedsamplesandby-productsproducedfromtesting.Thesewillbereturnedtoyou.

Ifyouhaveanyquestions,pleasecallmeat(51O)682-7005.Ttinkyou.

Ms.FaridehFamji,TeohnidD[reotor

cc:

(formerlyHardingLawsonAssociatesGeotechni-Laboramy) la50EatesAvenue.UnitG.Concord.CA94520(S10)652.7005



SOLEA
TESTING
GROUP

To: HardingfawsonAssociates
105Dlg”halDrive
Novato,CA94949

Mm RickMcCartney

From: Ms.FaridehFaraji,TechnidDirector
- Aprii8,1994
SubJeck fAoratoryTestResults;FortOral,Site16/17
~ No.:HIAO02
LRN.

Remarks:Enolosedarethefinaltestresultsforthesubjedproject-SamplesweresubmittedtoourMboratory
March.23,1994.Thesetestshavebeenperformedingeneralaccordancewithacceptedstandards
andcheckedwithSTGSQualRyAssurancePlan.Ttistransmittalincfudesthefollowingtest(s):

Item Description Quant”~

1 R-Valueand&pansionPr=ure 1

Untested=mples,portionsoftestedsamples,whenavailable,andsampletubeswillbehefdfora
periodof8weeks.Sampfesandtubeswillbedis=rd~atthattimeunlessotherarrangementsare
made.SamplestoragefeeswillbeCt@rQdforstorageperiodsgreaterthan8weeks.STGdoesnot
storecontaminatedsamplesandby-productsproducedfromtesting.Thesewillbereturnedtoyou.

Ifyouhaveanyquestions,please@llmeat(510)682-7005.Thankyou.

Ms.FaridehFaraji,TechnidDirector

a:

(formerlyHardingIawsonAssociatesGeotechnidbboratmy] 18~SatesAvenue,UnitG, Concord,CA 94520 (510)592-7005



StatementofAdditionsandOmissions

HardingbwsonAssociates
105DiigitalDr.
Novato,CA94949

laboratoryTestResults:FordOrdSite16/17

April8,1994

STGClientNo.HIA.002

1. BoringSB-17-l1 @4.5-5.0wastoodisturbed- permeabilitytestwasomitted.

2. BoringsSB-l&26@ 18andS6-16-26@2.5weretoodisburted- consolidationtest
wasom”med.

3. Specificgrav-itytestwasrunonSB-l&26@17.5,SB-l&26@2.5,SB-17-OS@30.5
andSB-IG24@18.5insteadofairpermeability.
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MOISTURECONTENTANDDENSllY
SpecimenDataWorksheet

PrOiect:HLA-FortOral.Siie16/17 ProiectNo.: HM.Q02 LRN: 44s!!

Test Sample Boring Depth Tare WetS01[DrySoil Tare
Type No. No. (n) No. +Tare +Tare Weight

MD,OC SB-17-1110.5-11 c-8 413.0 391.0 51.9

MD,OC SB-17-11 5.54 X-31 311.4 302.2 51.6

MD,DC S6-17-11 23-23.5 z-8 263.4 257.6 55.0

MD,OC SB-17-0725-25.5 D-54 249.0 242.0 42.6

MD,OC SB-1747 10.5-11 x-2 261.2250.6 51.2

MD,OC,Ga SB-16-26 17.5-18 DD 822.3 805.9 125.8

MD,OC,Ge SB-16-262.54 AC-8 843.9 786.5 122.8

MD,OC SB-17-08 15-15.5 N-16 269.8 253.0 52.9

MD,OC,Ge SB-17-08 30.5-31PB-1O 934.7 867.4 121.9

MD,OC SB-I6-24 3.5-4 Y48 258.0 238.7 51.0

MD,OC,GS SB-16-24 18.5-19 PB-3 828.4 805.5 121.8

MD,OC,PI SB-31-23 3.54 z-3 261.8 250.3 51.0

MD,OC,PI SB-31-313.54 J-21 250.9 234.8 51.8

1

Height DiameterWetS011 Date
(In.) (h.) (~ )m InOven

I I

6.00 I 2.400( 658.6I

6.10I2.400I 763.3I

6.00 2.400 652.7

5.70 2.400 696.8

6.00 2.400 721.5

6.00 2.400 W.2

6.00 2.400 813.2

5.70 2.400 589.4

5.80 2.400 707.1

6.00 2.400 635.0

6.00 2.400 627.5

1

DATE sEruP CHEC= PAGE

4/8/94 MD1



,,- .\

9oring Depth Swnpk
D-rm~n

DarkBrownSiltySand
IJghtBrownSand

LightBrownSand

ensiiy~

105.6

106.8

89.9

101.8

firavnyRal——

LABORATORYSUMMARYREPORT
HIA-FottOral,Sie16/17

DRAWN DATE PRaJEcT I-RN APPRm’ED PAGE:

REW 4/6/94 Hb002 4469 F/= ,-=-
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0 10 20 30 40 70 80 90 100

LIQUIDHMIT ;;)

mfomlicmAm’mD-am
BORING DEPTH MOISTURE;YMBOLNUMBER (feet) CLASSIFICATION (#l (:) (1) “CONTENT(%;

❑ SS-~6 3.0 IHWMOWNSANDWSILT NP NP w
-24

A SS-i6 57.5SROWNS- (6P) I@ PF NP
-24

v SS-i6 2.s LIGHTSROWNSILTYSAND
(=)

w NP w
-26

e S2-16 S6.5 L16HTSROUNSAND(3P) NP NP NP
-26

+ 66-57 4.5 L16HTGROWNSW (3P) w NP w
-07

0 66-17 20.0 L16HTSHOWNW (SF) w w NP
-07

x SS47 is.s mom SANo(3P) NP w NP
-00

—-

.—
I

-..

DRAWN JOBNUMBER APPROVED DATE •~V\s~lJ DA7E

2336s-4469
fl=

04-0A-m94
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~MBoLBORING DEPTH CLASSIFICATlON MOISTURE

NUMBER (feet) (% (% (% CONTENT(%]

❑ S0-17 35.5 BROWNSAND(SP) NP NP NP
-00

A SB-i7 i.s Y5LLOWBROWNSANO NP w NP
-s1 WSXLT(W-SW

v sO-17 il.s f&U~N#NOWSILT NP NP NP
-ii

+ SB-17 22.5 LIGHTBROHNSAND(9P) w NP NP
-ii

+ S0-31 3.5 13$~BROWNSILNSANO NP NP NP
-2s

o SB-31 3.5 YELLOW-BROWNSIL~ NP NP NP
-31 SANO(SM)
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SOLE4TESTINGGROUP

DRAWN JOBNuMBER APPROVED DATZ a:~!f:s!s DATE

25S6S-4469
/+

04-07-3994



------- ------------------------ ------------------------ ----------------------

Proj ect
Pro j ect

Page1
ParticleSizeAnalysis

SieveMethod ..
HLALaboratoryAnalysisRoutinesVer3.0

Name:HLA-FORTORB Test Date: 11-16-1993
Number: HLA.2-4376 Location: SB16-16 @ 4.0

----- ----- ----- ----- ----- ----------------- ----- --—-- --------------- ----- -----

TotalSampleWeight(g): 744.4

PercentPassingNo.10 Sieve : 0.0

RepresentativeSampleWeight(g):----
--------------------------------------------------—---------—----------------

PIResults(usedindeterminingfinesclassification)

LiquidLimit:--- PlasticityIndex:---
-------------------------------------------------------------------------’---

SoilComposition(%): ParticleDiameter(mm):

Gravel

Sand

Fines

Coefficient

Coefficient

: 0.0 @ 60%Passing : 0.3660

: 84.4 @ 30% Passing : 0.1915
.. 15.6 @ 10% Passing : 0.0338

of Uniformity: 1.08E 1

of Curvature: 2.96E O

Soil Classification:BROWNSILTYSAND

FrostClassification:–-

DataEntryBy:CLM

(SM+ )

File #: 613

,./



------------------------ ---------------------- -------------------- ------ -----

Page2- ..\ Particle Size Analysis
Sieve Method

HLALaboratoryAnalysisRoutinesVer3.0

Project : HLA-FORTORD ID : HILA.2-4376

Data Entry By : CIM Location : SB16-16 @

Sieve
Name

-------- “

5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No.16
No.30
No.50
No.100\ No.200

Sieve
Size (mm)

Cum.Weight
Retained(g)

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.6
1.4
69.0
389.7
592.6
628.6

TestDate: 11-16-1993

4.0 DataFile:TEST0613

PercentofTotal
WeightPassing
----------------

100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
99.8”
90.7
47.6
20.4
15.6



U.S.StandardSieveSize(in.) 1- US.StandardSieveNumbers
* ‘Ydr”me’e’
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Symbol SampleSource Classification
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----------------------- -------------------- ---------------------- ------------

Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORD TestDate:11-16-1993
ProjectNumber:HLA.2-4376 Location:SB-16-18@ 5.0

--------------------------- --------------------- -------------------- ---------

Total SampleWeight(g): 731.3

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
--------------------- --------------------- ------------------------ -----------

PIResults(usedindeterminingfinesclassification)

Liquid Limit:--- PlasticityIndex:---
-------------------- -------------------- ------------------------ -------------

Soil Composition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0:3787

Sand : 90.6 @ 30%Passing: 0.2135

Fines: 9.4 @ 10%Passing: 0.0809

CoefficientofUniformity:4.68EO

CoefficientofCurvature:1.49EO

Soil Classification:YELLOW-BROWNSANDW/SILT

FrostClassification:--

(SP-SM*)

DataEntryBy: CLM File #: 614

.-



--------------------- --------------------- ------------------------ ------ ------

Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD ID: HLA.2-4376TestDate: 11-16-1993

DataEntryBy : CM Location:SB-16-18@ 5.0 DataFile:TEST0614

Sieve
Name

--------
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
Ho. 16
No. 30
No. 50
No. 100
No. 200

Sieve
Size (mm)
---------
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)

Percent of Total
Weight Passing

0.0
0.0
0.0
0.0
0.0
0.0
0.4
0.9
2.8
71.5
404.4
623.6
662.4

100.0
100.0
100.0
100.0
100.0
100.0
99.9
99.9
99.6 .
90.2
44.7
14.7
9.4



U.S.StandardSieveSize(in.) 1. U.S.StandardSieveNumbers
-t-- ‘Ydr”meter

3 11/2 % 3/8 4 8 16 3040 50 100 200.A - ReierenceASTMD422

10

0

I

10050 10 5 1 0.5 0.1 0.05 0.010.005 0.001
GRAINSIZEINMILLIMETERS

COARSEI FINE COA+ MEDIUM
;OBBLES I FINE

GRAVEL SAND SILTORCL4Y

;ymbol SampleSource Classification
B SB–i6-iS@ 5.0FT YELLoW-BROWNSANDW/SILT(SP–SM)

,.-

-

ParticleSizeAnalysis :..:-:

SOLEATmG GROUP



Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-16-24@ 3.0

TotalSampleWeight(g): 410.3

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----

PI Results(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O
-----------------------------------------------------------------------------

Soil Composition(%):

Gravel

Sand

Fines

Coefficient

Coefficient

: 10.6

: 80.7

: 8.7

Particle Diameter (mm):

@ 60% Passing : 0.4275

@ 30% Passing : 0.2164

@ 10% Passing : 0.0900

ofUniformity:4.75EO

ofCurvature:1.22EO

Soil Classification:DARKBROWNSANDW/SILT

FrostClassification:--

DataEntryBy:FF

(SP-SM*)

File #: 404



Page2
Particle Size Analysis

Sieve Method
HLALaboratory Analysis Routines Ver 3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate: 03-29-1994

DataEntryBy:FF Location:SE-16-24@ 3.0 DataFile:TEST0404

Sieve
Name

5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No* 16
No. 30
No. 50
No. 100
No. 200

Sieve
Size (mm)
----- ----
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained (g)
----- -------

0.0
0.0
0.0
0.0

29.7
43.4
58.1
60.7
69.1

104.0
226.9
354.9
374.4

PercentofTotal
WeightPassing

100.0
100.0
100.0
100.0
92.8
89.4
85.8
85.2
83.2
74.7
44.7
13.5
8.7



u.S.StandardSieveSize(in.) 1- U.S.StandardSieveNumbers
+ ‘Ydrome’er

3 11/2 % 318 4 8 16 304050 100200 Reference:ASTMD422
Inn

90

80

7G

60

100 50 10 5 1 0.5 0.1 0.05 0.010.005 0.001
GRAINSIZEINMILLIMETERS

COARSEI FINE COARSElMEDIUM FINE
COBBLES

GRAVEL SAND SILTORCLAY

Symbo!I SampleSource
m SS-:6-24~ 3.0Fr

Classification
DAF#CSROHNSW W/SILT (SP+Ml

G@ ParticleSizeAnalysis P.ATE

sow~G GROUT
DRAWN JOBNUMBER APPROVED DATE aEvISED DATE

S~W-AARO YS
f i

n3-2Q-4QQ4



------------------------ ------------------------ --------------------- --------

Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:E?LA-l?ORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-16-24@ 17.5
---------------------------------------------.,-------------------------------

TotalSampleWeight(g): 428.2

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
---------------------------------------------------------------------------

PIResults(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O
----------------------------------------------------------------------------

SoilComposition(%):

Gravel

Sand

Fines

Coefficient

Coefficient

: 0.0

: 98.3
.. 1.7

ofUniformity: 2.06E O
.

of Curvature: S.47E-1

SoilClassification:BROWNSAND

FrostClassification:--

DataEntryBy:FF

ParticleDiameter(mm):

@ 60%Passing: 0.3290

@ 30%Passing: 0.2108

@ 10%Passing: 0.1594

(SP )

File#:405



Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate: 03-29-1994

DataEntryBy :FF Location:SB-16-24@ 17.5DataFile:TEST0405

Sieve
Name

--------
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
.FJo*8
No.10
No. 16
No. 30
No. 50
No. 100
No. 200

Sieve
Size(mm)

Cum.Weight
Retained (g)

Percent of Total
Weight Passing

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
39.0
191.6
404.1
421.1

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.StandardSieveSize(in.) 1 US.StandardSieveNumbers
+ ‘Ydrome’er

11/2 % 318 4 8 16 304050100200 Reference.ASTMD422100 ,3,;::.,. ~:: ,,, ,’;:’” :’ ;:’
:i .,, ,.~,,.—.. ‘..., ,.“,.~.,.-..,,-. :,,...;.“,.--.” . ..................... . . “> ,,, ...T_.......,;., ii!::,;:+ ..’ ,.,

90 ;::,::: ;: ;;:;’; ,’ :
.:. , .,. ;’ ,, ,...:,...............~ ..! .+- .;.....,.~..!,.‘.. . . .1I ,; ,< ;.,.:;;:/:’.,.80 ‘,”!: ,:, .:, ”
,. :’ .,
,,J :“ ..: .“,. .“.+..-,~.u” . _ ;.... ,. .. . .........
,’ < :. .. . ,,i..’ ;:.

70 ‘. ’”i” “’ :: ‘ “’;.!:
$ ,.,+,,,................ ... .........,,..-”---; - ........” . . ..... .... ,(5, :,.:; ,. .,,, .,~ 60 :;,:; : ,i: , ‘j ;

., .,,” ,“,,,...,,, . ....... . ----->m .,,. ,-..,..-+-... .._.,,-. ,.7+..,,...: ... . ...,~, ;:,.~.. : .;1;:, ;
z 50 .> :< ., :.;:z ~,.;’ !“l;;i. ,.::.E .,+,.,....—~—.-u-.............,,“,,.,--... . : .;.,.,+.——......: .: ....-—.... .,,’,..___. . ....++, .,; ’.,.: , !i:i- ‘. j .: :;;:’: ‘.. >,;“ i ,“,:
~ 40 :;::,’;’ ~; ~;i: ::: : :;<

,’;.’
:!,~, :’:,:, . ,’:<. i: ~ ;<:::” ;.,.:........;.,...L...,i--. ........... ---L,.,,+.-:.,.,.,,..........,:.... —+,,,,,,,,,.,,,..:;..,.:-&- .’:,, :.. ......!... ,.:! . ..+.,...,.,,..,..,.,., .,....... . —..:):, ,:, ,:. ,..,.1;>.: .. ,.

k 30 ::::;:;; .< ::: ,. ‘;. .;. ,;: ,.; ~:~,+~,.::.i ; ,~,1,~ :.. , :.::.!!;::. :’. ) :.ji i.,: .:,.,,,,...,_ , ,:__-”,c :......\.......--..-....-.--.–,.,!.”,.Q-;”__i. ., _._.....:..-}.........}..------- ..:._.:_,..,___._.,,.,..,,.-,, ..;, ,1: .;, , t, ,>!,,;.<. , ;:;. <.,, ; !::: ‘, ..: ,.<, .::: ;,: ;:,;!., :.
20 :;,;i;i :; :;.;,:;::. : ,:”;.; “;::, ;;

,~:!.’. ;,~:: : ,..,,, !!—,..+.&..,,.--..:-.. . . ..+ &.:..-.”..._--
!i:.’::’”: ,.::,:: ---. .{!’:;:!.:. .: :’;.:., , :; :::... ..;;~10 ;;’;;; ;; ;,:, :: .:;, ;; ::. :,’: .:!
. ,;; :..,!~ i: ,! ..;.,i’ ~ .;–...........,,--—w-‘....:-<.-..->..”,,- ,. ~-:. :!. ,.:’, ,.“-,,1..... . . .,,i,”-=..;.. .+...——.,.............,: ,. :, , ,., ,i;;;:,::; : , :.:~:;:,;i: ;.. ,,.<.;,: :; ,:”.+::.,OI’’’”;i; i ‘W{ ‘ ,““ -“’ ‘:: ,~’”!”

,.

10050 10 5 1 0.5 0.1 0.05 0.010.005 0.001
GRAINSIZEINMILLIMETERS

COARSE1 FINE COARSqMEDIUM I FINE
COBBLES GRAVEL SAND SILTORCL4Y

Symbol SampleSource Classification
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------------------------ ------------ ----_- ------------------- ------ ------ ----

Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project Name:HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-16-26@ 2.5
----------------------------------------------------------------------_____-_

TotalSampleWeight(g): 382.3

PercentPassingNo.10 Sieve: O.CI

RepresentativeSampleWeight(g):----
------------------------------------------------------------------____

PIResults(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O
------------------------------------------------------______------____

Soil Composition(%):

Gravel

Sand

Fines

Coefficient

Coefficient

: 0.6
●. 82.3
●. 17.1

ofUniformity:9.97EO

of Curvature:2.73EO

ParticleDiameter (mm):

@ 60% Passing : 0.3317

@ 30% Passing : 0.1735

@ 10% Passing : 0.0333

SoilClassification:MED.BROWNSILTYSAND

FrostClassification:--

DataEntryBy:FF

(SM* )

File#:400



--------------- ----- _____ _____ _____ ----- ----- ----- ----- _____ -_=-

Page 2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:ELLA-FORTORD16/17 ID: 23366-4469

DataEntryBy :FF Location:SB-16-26@ 2.5

Sieve
Name

--------,
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No.16
No. 30
No. 50
No. 100
No. 200

Sieve
Size(mm)---------
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
------------

0.0
0.0
0.0
0.0
1.2
2.3
8.4
10.1
19.0
59.3
168.8
293.9
317.0

TestDate:03-29-1994

DataFile:TEST0400

PercentofTotal
WeightPassing
----------------

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.StandardSieveSize(in.) I U.S.StandardSieveNumbers
* ‘Ydrome’er
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------------------------ ------------------------ ------------ ----

Page1,......./ \ ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-16-26@ 16.5
-----------------------------------------------------------------------------

TotalSampleWeight(g): 415.0

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
--------------------_____-----------------------------------_____-------

PIResults(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex:O
-------------------------------------------------------_____------

Soil Composition(%):

Gravel: 0.0

Sand : 97.0

Fines: 3.0

CoefficientofUniformity:2.27EO

CoefficientofCurvature:9.63E-1

SoilClassification:LIGHTBROWNSAND

FrostClassification:--

DataEntryBy:FF

ParticleDiameter(mm):

@ 60%Passing: 0.3782

@ 30%Passing: 0.2463

@ 10%Passing: 0.1667

(SP* )

File#:399



-------------------- ----- ----- _____ _____ _____ ----- ----- _____ _____ ---

Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate: 03-29-1994

DataEntryBy :FF Location:SB-16-26@ 16.5DataFile:TEST0399

Sieve
Name

--------
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No.10
No* 16
No.30
No.50
No.100
No.200

Sieve
Size(mm)
---------
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained (g)

PercentofTotal
WeightPassing

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.3

248.6
395.9
402.6

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
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Page1
ParticleSizeAnalysis

SieveMethod
HIALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-17-07@ 4.5

------------------------ ------------------------ ------------------------- ----

TotalSampleWeight(g): 437.0

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
---------------------- --------------------- --------------------- -------------

PIResults(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O
------------------------- ------------------------- ------------------------- --

SoilComposition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.3860

Sand : 98.4 @ 30%Passing: 0.2355

Fines: 1.6 @ 10%Passing: 0.1640

CoefficientofUniformity:2.35EO

CoefficientofCurvature:8.76E-1

SoilClassification:LIGHTBROWNSAND

FrostClassification:--

Data EntryBy:FF

(SP* )

File#:398



Page2,,
Particle Size Analysis

Sieve Method
HLALaboratory Analysis Routines Ver 3.0

Project:HLA-FORTORD16/17 ID: 23366-4469

Data EntryBy :FF Location:SB-17-07@ 4.5

Sieve
Name

--------
5.000 in
3.000 in
1.500 in
3/4 in
3/8 in
No.4
Iio-8
No. 10
No. 16
No.30
No.50
No.100
No.200

Sieve
Size (mm)
---------
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.weight
Retained (g)
----- ----- --

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.4

47.6
247.5
414.8
430.0

TestDate : 03-29-1994

Data File : TEST0398

Percent of Total
Weight Passing
----------------

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.9
89.1
43.4

5.1
1.6
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Symbol SampleSource Classification
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Page1/-.,. ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-17-07@ 20.0

-------------------- -------------------- ------ ------------------------- ------

TotalSampleWeight(g): 419.9

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
--------------------- --------------------- ---------------------- -------------

PIResults(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O

SoilComposition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.5537

Sand : 98.3 @ 30%Passing: 0.3282

Fines: 1.7 @ 10%Passing: 0.1776

CoefficientofUniformity:3.12EO

CoefficientofCurvature:1.1OEO

SoilClassification:LIGHTBROWNSAND

FrostClassification:--

(SP* )

DataEntryBy:FF File#:397
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate:03-29-1994

DataEntryBy :FF Location:SB-17-07@ 20.0DataFile:TEST0397

Sieve
Name

--------
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No.16
No.30
No.50
No.100
No.200

Sieve
Size(mm)
---------
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
------------

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.8

148.6
315.6
398.0
412.9

PercentofTotal
WeightPassing
----------------

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.StandardSievesize(in.) 1- U.S.StandardSieveNumbers
+ ‘Ydrome’er
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100 -

.

90–-

80–-

70–-
$
u
~ 60--
>m
uw 50-–
z
K .,

: 40–-
uuLu
L 30--

.

20–-

i

“.,

10

0’
10050 10 5 1 0.5 0.1 0.05 0.010.005 0.001

GRAINSIZEINMILLIMETERS
1

COARSE FINE COARS~MEDIUMI FINE
COBBLES GRAVEL SAND SILTORCLAY

.
Symbol SampleSource Classification
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Page 1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-17-OS@ 15.5

------------------------ ------------------------ ------------------------ -----

TotalSampleWeight(g): 456.8

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
--------------- ----- ----- ---------- ---------- -------------------- ------------

PI Results(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O

------------------------- ------------------------ ------------------------- ---

Soil Composition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.3750

Sand : 95.4 @ 30%Passing: 0.2218

Fines: 4.6 @ 10%Passing: 0.1499

CoefficientofUniformity:2.50EO

CoefficientofCurvature:S.75E-1

SoilClassification:BROWNSAND

FrostClassification:--

DataEntryBy:FF

(SP )

File#:401
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate:03-29-1994

DataEntryBy:FF Location:SE-17-OS@ 15.5DataFile:TEST0401

Sieve
Name

--------,.
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No* 8
No.10
No. 16
No.30
No.50
No.100
No.200

Sieve
Size(mm)
---------
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
------------

0.0
0.0
0.0
0.0
0.0
0.0
0.6
0.7
1.3
42.5
249.3
411.1
435.9

PercentofTotal
WeightPassing
----------------

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
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Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-17-08@ 35.5

---------------------- --------------------- --------------------- -------------

TotalSampleWeight(g): 449.2

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
------------------------ ------------------ ------------------------ -----------

PI Results(usedindeterminingfinesclassification)

Liquid Limit: O PlasticityIndex: O

------------------------ ------------------------ ------------------------- ----

SoilComposition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.4706

Sand : 99.4 @ 30%Passing: 0.3163

Fines: 0.6 @ 10%Passing: 0.1888

Coefficient of Uniformity: 2.49E O

Coefficient of Curvature: 1.13E O

SoilClassification:BROWNSAND

FrostClassification:--

(SP )

DataEntryBy:FF File#:406
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate: 03-29-1994

DataEntryBy :FF Location:SB-17-08@ 35.5DataFile:TEST0406

Sieve
Name

Sieve
Size (mm)

5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
Nom 8
No. 10
No* 16
No.30
No.50
No.100
No.200

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained (g)
------------

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3

97.3
332.4
440.0
446.3

PercentofTotal
WeightPassing
----------------

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
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Symbol SampleSource Classification
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Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project Name: HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-17-11@ 1.5

-----------------------------------------------------------------------------

TotalSampleWeight(g): 438.7

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
-----------------------------------------------------------------------------

PIResults(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O
----------------------------------------------------------------------------

Soil Composition(%):

Gravel: 1.1

Sand : 87.5

Fines: 11.4

CoefficientofUniformity:6.82EO

CoefficientofCurvature:1.87EO

ParticleDiameter(mm):

@ 60%Passing: 0.4102

@ 30%Passing: 0.2147

@ 10%Passing: 0.0601

Soil Classification:YELLOWBROWNSANDW/SILT

Frost Classification:--

DataEntryBy:FF

(SW-SM*)

File #: 395
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ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469

DataEntryBy :FF Location:SB-17-11@ 1.5

Sieve
Name

5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
hToa8
No. 10
Nom 16
No. 30
No. 50
‘No. 100
No. 200

Sieve
Size (mm)
---------
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0-600
0.300
0.150
0.075

Cum.Weight
Retained(g)
------------

0.0
0.0
0.0
0.0
5.0
5.0
5.8
6.0
7.5
86.3
248.8
369.5
388.7

TestDate: 03-29-1994

DataFile:TEST0395

PercentofTotal
WeightPassing
----------------

100.0
100.0
100.0
100.0
98.9
98.9
98.7
98.6
98.3
80.3
43.3
15.8
11.4
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------------------------ ------------------------- ------------------------ ----

Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORD16/17 TestDate:03-29-1994
ProjectNumber:23366-4469 Location:SB-17-11@ 11.5

------------------------ ------------------------ ------------------------ -----

TotalSampleWeight(g): 369.4

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
--------------------- --------------------- --------------------- --------------

PIResults(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O

------------------------ ------------------------ -------------------- ---------

soil Composition(%): ParticleDiameter(mm):

Gravel: 0.5 @ 60%Passing: 0.3591

Sand : “89.9 @ 30%Passing: 0.2031

Fines: 9.6 @ 10%Passing: 0.0802

CoefficientofUniformity:4.48EO

CoefficientofCurvature:1.43EO

Soil Classification: BROWNSANDW/SILT

FrostClassification:F2**

(SP-SM )

DataEntryBy:FF File#:394



---------------------- --------------------- -------------- ------- ________ ---., .

Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate: 03-29-1994

DataEntryBy :FF Location:SE-17-11@ 11.5DataFile:TEST0394

Sieve
Name

--------
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No.16
No.30
No.50
Nb.100
No.200

Sieve
Size (mm)
---------
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
------------

0.0
0.0
0.0
0.0
0.0
1.8
5.1
5.9
9.0
50.0
182.0
318.0
334.0

PercentofTotal
WeightPassing

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.StandardSieveSize(in.) I U.S.StandardSieveNumbers
-t- ‘Ydrome’er

3 11/2 % 318 48 16 304050 100200 Reference:ASTMD422
100 ,,: ; ., > , .’, ;,, :>j ,, ,,::.::.,>>.’ ~ ‘!::,,,+””....,...,,....------>,.,:........... ,,,.,, ., :.. . ,...,,. .

90 ‘“! ;’~;; ‘: :1’
,,.. ,.

:!<,,:....... ~.<~...,:.. .... ‘,.... .,,, !..—.-“.,4.,.,, . . .................. . ,._,ji..,, ,, ;;,.; ;’, ,1.:;, . ,;;;,80 : /’ ,,, ::,,. ;
:.-, >.,..::(.,..,. , _... f,,, L_ ~ .,:,-,......... ,... .. ,,... .,. ,;;:

70 “ “ ~;;”,:”’” : ,: .<, . . .
,.

$ :..... .:......... +-. ................,,–. ...a ,. ,;; . : . . ..-— ..,x.,—,. .,—.....
iil :< ;, ;.~ 50 ,:”’; ;; , “: ‘.,’;>m .,:..,.,, .... .. .,-—.- .......’...........-——.,.,, . ,..+,”.,; ::;! ,, ::,
cc ::,
u 50 “’ ,, :“:;, ,..’..
z i:.’,, >!;,! , ..,’;’
K ,,.,.,,,.,.:.+... ..................,,,,...,,.$<’+..”..’-.7....+.—.- : ...+.—.... .. . ... ......+...-.-. .“ ,,,,-....._._/;. :,,. .. ,;..’:. . . ;:<:.
: 40 :;”: ‘; ;;::~:”,:; ; ‘ ,’ ..’. :.,1

,.
# :‘,,,:,,_+;,__,””,,;;........... ~__j,,,,;,,,~: : ~ ,:, :..;,.<:”.. . . .... . . ,,. _,_+,-:”. ......... .........,:........;.._, .,
u-l ; ..” ~- . ..,,. :; :’‘,;!,. ..n so };:: ::: ‘: ;{;:;;:: ; ,,: ; ;;.:,;

,:, . . . j: :., .;>: :/:k~~:l; i;.,i‘..............L’_.L._,,,,,,,,.. \. . 1: : :“. ... -,..:... . -,.!~.).. .:. ~W=-”’;-””:‘“”““--–: ,.-—,.....“. .,.”.,i,..!, -..., ...—.-----: .::,:~l$... . ,~.:;. , ... .

20 ‘!;’ :: :: “’::Y;:”
;. :.,,.,.1,: :: !~’[ }!;;:,::! :, $~i;:? .: :-.,,,.,,:,,.,.. .,.,_.-—,.._..-.,,,”..._._.,,,,,.,,,.,,..,:__<...,.;,,.,,,; ....... .. —..:.—-. ..-..,..,,,.—,,.,, :: :i !,.~. ,, ,.>: ;!!!:L ,. : ,!;!”,:>; :;~:~, ,~ ; .; .,. ..” :1(3 :~, ,, .:{; ‘;,;~;;;: ; ; : :,, .,,, : ‘;::;

~, : ,: ;~’,,:,!, ,J..-.,.,.,..—..... .T,,,..,;.......—.—.._.~+.:...+ ._y> .,–.> .......... ., ,:,,...-...—..-—-.-l—.,—.+..,:,.,.--.,—.,-. -_-. ”. .,...__:,J::’: .,! i,[,: : ., ,.;.?::,;j~~. ,;;Z ““, ;..:; ,:,’:~:;.
0“ “’;‘:’“ ‘: ‘i ‘i ‘ ,<’ < *‘:’ !’ ““ “;;:””

:,::. .:
10050 10 5 1 0.5 0.1 0.05 0.010.005 0.001

GRAINSIZEINMILLIMETERS

COBBLEScOAR:RJvE~NE
COARSEIMEDIUM FINE

SAND SILTORCLAY

Symbol SampleSource “ Classification
● s5-i7-si m 4i.5 Fr SROWN6WDW/SILT(SP-SM

-

ParticleSizeAnalysis PLATE

sO=TESllNG GROUT

DRAWN JOBNUMBER AP??O,JED DATE 7EVISED DATE

23S66-4469 “/,W,r os-29-$g94



---------------------- --------------------- --------------------- _________ -----

Project
Project

Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Name:HLA-FORTORD16/17 TestDate:03-29-1994
Number:23366-4469 Location:SB-17-11@ 22.5

----- ----- ---------- -------------------- -------------------- ---------- _____ __

TotalSampleWeight(g): 396.3

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----
-----------------------------------------------------------------------------

PIResults(usedindeterminingfinesclassification)

LiquidLimit: O PlasticityIndex: O

Soil Composition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.4013

Sand : 98.7 @ 30%Passing: 0.2465

Fines: 1.3 @ 10%Passing: 0.1684

CoefficientofUniformity:2.38EO

CoefficientofCurvature:9.00E-1

SoilClassification:LIGHTBROWNSAND

FrostClassification:--

(SP* )

DataEntryBy:FF File#:396



------------------------ ------ --_--- ------------------------ ------ ------ -----

Page2
ParticleSizeAnalysis

SieveMethod
HIALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate: 03-29-1994

DataEntryBy :FF Location:SB-17-11@ 22.5DataFile:TEST0396

Sieve
Name

5.000 in
3.000 in
1.500 in
3/4 in
3/8 in
No. 4
No* 8
No.10
IToo16
No.30
No.50
No.100
No.200

Sieve
Size (mm)

‘, ----- ----

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained (g)

PercentofTotal
WeightPassing

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.8
50.5
236.6
380.7
391.0

100.0
100.0
10.0.0
100.0
100.0
100.0
100.0
100.0
99.8
87.3
40.3
3.9
1.3

,.

L-



U.S.StandardSieveSize(in.) U.S,StandardSieveNumbers
+- ‘Ydrome’er
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OrganicLossonIgnitionTest

Project:HLAFortOrdSite16/17ID:233664.69TestDate:4/8/94

BOrixlg
Desc—.

17-11
17-11
17-11
17-07
17-07
16-26
16-26
17-08
17-08
16-24
16-24
31-23
31-31

Depth
L

105
55

23.0
25.0
105
175
25
J5.O
305
35
185
35
35

OrganicMatter(%)

7.1
0.6
2.8
05
62
0.4
93
1.6
0.9
25
05
2.4
42



LABORATORYCC3MPACTIONTEST—. —-. .. . . . . . . . . . . . . . . . . . ----- -.

BULKNO.: C-940 LRN: 4469 By FF PageNo. 1
JOBNAME:HIA-FortOrdSite16/17 JOBNO.: 23386-01724
SAMPLEID:S6-16-22
SOILCLASSIFICATION:LightBrownSandySilt(ML)
NOTES:

MAXIMUMDRYDENSIW 125.0pcf OPTIMUMMOISTURECONTENT 10.0%

ASTM: ‘ 1557-91 SAMPLE Retained Sample
Method: A SPUT Weight ‘k1nd”widual‘ACumulat-weWeight
Preparation: Weto + 3/4”Sieve
Rammec Mechanical+ 3/8”Sieve 0.2 0.4% 0.4% 8.8
Other + #4Sieve 1.2 2.1% 2.5% 52.6
Non-ASTM: -#4Sieve 55.6 97.5% 100.0% 2438.6
SpecificGravity TOTAL 57.0 100.0% .:.:;:““;;;:~;:’:::ia;:%2500.0
ClaeeikationfromSieveData: Sandorfiner

MOISTURE/DENSl~DATA
1 2 I 3 I 4 I 5 6

REIATIVEMOISTURE,?. N 3 % 6% 9%
MOLD&WHSOILgm. 6130.0 6251.0 6370.0 6317.0
MOLD,gm. 4295.0 4295.0 4295.0 4295.0
W~ SOILgm. 1835.0 1956.0 2075.0 2022.0
FACTOR4=/6“Dia. .06614/.0294.06614/.0294.06614/.0294.06614/.Om

WHDENSITY,PCf 121.4 129.4 137.2 133.7
PANNO. SP-1 SP-7A SP-7 SP4
PAN&WETSOILgm. 1427.1 1481.8 1385.1 1467.0
PAN&DRYSOILgm. 1390.2 1412.2 1294.0 1343.3
MOISTURELOSS,gm. 36.9 69.6 91.1 123.7
PANTARE,gm. 353.9 353.4 354.1 352.0
DRYSOILgm. 1036.3 1058.8 939.9 991.3
MOISTURECONTENT,% 3.6 6.6 9.7 12.5
DRYDENSITY,pcf 117.2 121.4 125.1 118.9

HIm
CMNo: 0178 Checkedby .~~

compactn.xls(C)rev.5/3/93
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I MAXIMUMDRYDENSITY: I
125.0pcf

OPTIMUMMOISTURECONTENT:

10.0 %

100 I

90
I

-- / 1au

401+105 ;

‘----’- 7KLJJJJ

‘\\
100 ; ;—-+—A---...... .::.T.”__\\. :

80r:I:L41171
o 5 10 15 20 25 30 35

SIEVEDATA

MOISTURECONTENT L(%ofDryWt.)

+3/4” +19mm
+318” +9.5mm 0.4%
+-#4 +4.75mm 2.1%
-#4 -4.75mm 97.5%

J
SAMPLEID: SB-16-22
SOILCIJ4SSIFICATION:LightBrownSandySilt{ML)

1 2 4 5 6
MOISTURECONTENT,% 3.6% 6.6% 9.;% 12.5%
DRYDENSITY,pcf 117.2 121.4 125.1 118.9
ASTMMethod:Procedure:Preparation:Rammer: Passing314”SpecificGravityOther:
1557-91 A Wet ] MechanicalI 100.0% I

NOTES:I
Imf

-
SOLEATESTINGGROUP

lABORATORYCOMPACTIONTESTREPORT
HM-FortOrdSite16/17

DPAWN DA= PRoJECT LRN APPROVED PAGE
FF 4/1/94 23366-017244469 1



LAEtGRATC3RYCC3MPACTIGNTEST—---- .. . . . . . . . . . . . . . . . . . . . . . . -.

BULKNO.: C-941 LRN: 4469 By FF PageNo. 2
JOBNAME:HL4-FortOrdsite16/17 JOBNO.: 23366-01724
SAMPLEID:SB-16-24
SOILCLASSIFICATION:DarkBrownSandySilt(ML)
NOTES:

MAXIMUMDRYDENSIW: 116.0pcf OPTIMUMMOISTURECONTENr 14.0%

ASTM: 1557-91SAMPLE Retained Sample
Method: A SPLIT Weight YOIndividual‘hCumulativeWeight
Preparation: Wet + 3/4”Sieve
Rammec Mechanical+3/8”Sieve 1.1 2.5% 2.5% 62.1
Othec +#4Sieve 2.8 6.3% 8.8% 158.0
Non-ASTM: -#4Sieve 40.4 91.2% 1Oo.o% 2279.9
SpecificGrav”w TOTAL 44.3 100.0% ......................................,......:..,,:,,,;;;...:.’-----............,.....,,,,,,,,,:.:,:,:::,.,:::::,,,.........!.:-:..................... 2500.0
ClassilimtionfromSieveData Sandorfiner

MOISTUHE/DENSITYDATA ,-

1 I 2 I 3 I 4 I 5 I 6
RELATIVEMOISTURE.% I I I
MOLD&W~ SOILgm. 6204.0 6263.0 6275.0 6214.0
MOLD,gm. 4295.0 4295.0 4295.0 4295.0
W= SOILgm. 1909.0 1988.0 1980.0 1919.0
FACTOR4“/ 6“Dia. I .06614/.0294.06614/.0294.06674j.0294.06614/.02S4
WErDENSllY,pCf ] 126.3 ! 130.2 131.0 ! 126.9 ! !1
PANNO. SP-7 SP4 SP-5 SP-7A
PAN&WETSOILgm. 1396.0 1559.5 1401.0 1463.4
PAN&DRYSOILgm. 1301.0 1421.0 1254.6 1283.7
MOISTURELOSS,gm. 95.0 138.5 146.4 179.7
PANTARE,gm. 354.1 352.0 354.4 353.4
DRYSOILgm. 946.9 1069.0 900.2 930.3
MOISTURECONTENT,% 10.0 13.0 16.3 19.3
DRYDENSl~,pcf 114.7 115.2 112.6 106.4

L+i=lm

CMNo: 0177 Checkedby ,<.~

compamn.xls(C)rev.5/3/93
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0 5 10 15 20 25 30 35
MOISTURECONTENT

(%ofDryWt.)

MAXIMUMDRYDENSITY:

116.0 pcf

OPTIMUMMOISTURECONTENT:

14.0Yo

100
90
80

# 20
10
0
100 10

GrainSize(mm)

SIEVEDATA

+3/4” +19mm
+3/8” +9.5 mm 2.5%
+#4 +4.75mm 6.3%
-#4 -4.75mm 91.2%

1

SAMPLEID: SB-16-24
SOILCLASSIFICATION:DarkBrownSandySilt(ML)

1 2 3 4 5 6
MOISTURECONTENT,% 10.0% 13.0% 16.3% 19.3’% I
DRYDENSITY,pcf 114.7 115.2 112.6 106.4
ASTMMethod:Prooedure:Preparation:Rammer: Passing314-SpecificGravityOther:
1557-91 A Wet Mechanical100.0%

NOTES:

QED”lABORATORYCOMPACTIONTESTREPORT
HIA-FoROrd site 16/17

sow lT.TllNGGROWP

DR4WN DATE PROJECT MN APPROVED PAGE

FF 4/~/94 23366-01724 4469
~1

z 2



UBORATORYCOMPACTIONTEST—

BULKNO.: c-942 LRN: 4469 By FF PageNo. 3
JOBNAME:HLA-FottOrd JOBNO.: 23366-01724
SAMPLEID:SB-16-26
SOILCLASSIFICATION:DarkBrownSandySilt(ML)
NOTES:

MAXIMUMDRYDENSIIY 117.0pcf OPTIMUMMOISTURECONTENn 11.0%

ASTM: 1557-91 SAMPLE Retained Sample
Method: A SPUT Weight %Individual%CumulativeWeight
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: - #4Sieve 42.2 99.3% 100.0% 2482.4.,.,,,,,,,,,.,.,.,.,,:,:
SpecificGravity

.’,.,,:::$:::.:.:.
TOTAL

;:.::..fi,.,.42.5 100.0% +’,:,::::::.:.,:,.:,..,.,,,.::,,;-::.:-::..:,-:.::1 2500.0
ClassificationfromSieveDati Sandorfiner

MOISTURE/DENSl~DATA
1 2 3 4 5 6

RELATIVEMOISTURE,% N 3Y. 6% 9%
MOLD&W= SOILgm. 6160.0 6256.0 6273.0 6181.0
MOLD,gm. 4295.0 4295.0 4295.0 4295.0
WIEtSOILgm. 1865.0 1961.0 1978.0 1666.0
FACTOR4“/ 6“Dia. .=14/ .02’94.06614j.0= .06614j.0= .06614/.0294

WET DENSl~,pcf 123.4 129.7 130.8 124.7

PANNO. SP-5 SP4 SP-7 SP-8
PAN&WETSOILgm. 1398.3 1442.3 1390.5 1416.0
PAN&DRYSOILgm. 1321.5 1334.9 1261.6 1260.3
MOISTURELOSS,gm. 76.8 107.4 128.9 155.7
PANTARE,gm. 354.4 352.0 354.1 355.6
DRYSOILgm. 867.1 982.9 907.5 904.7
MOISTURECONTENT,% 7.9 10.9 14.2 17.2
DRYDENSIW,pcf 114.3 116.9 114.6 106.4

w-mm

CMNo: 0178

compactn.xls(C)rev.5/3/93
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MAXIMUMDRYDENSITY:

117.0 pcf

OPTIMUMMOISTURECONTENT

11.0%

.;40m
z 30L

100
90
80

g 70

: 60
z 50

# 20
10
0
100 10 1

GrainSize(mm)

I 1

I I---wkt
SIEVEDATA

+3/4” +19mm
+3/8” +9.5mm 0.2%
i-#4 +4.75mm 0.5 %
-#4 -4.75 mm 99.3 %

MOISTURECONTENT
(%ofDryWt.)

SAMPLEID: SE-16-26
SOILCLASSIFICATION:DarkBrownSandySilt(ML)

1 2 3 4 5 6MOISTURECONTENT,% 7.9% 10.9% 14.2% 17.2%
DRYDENSllY,pcf 114.3 116.9 114.6 106.4
ASTMMethod:Procedure:Preparation:Rammer: Passing3/4”SpecificGravityOther:
1557-91 A Wet Mechanical100.0%

NOTES:

IM,

@ED”
SOT.EATESTINGGROUP

lABORATORYCOMPACTIONTESTREPORT
HIA-FortOrd

DP,AWN DATE PROJECT LRN APPROVED
FF

PAGE
4/1/94 23366-01724 4469

Ff 3



LABORATORYCOMPACTIONTEST—.—— ------ ---- ------ .—

BULKNO.: LRN: 4469 By FF PageNo. 4
JOBNAME HIA-FortOrdSie 16/17 JOBNO.: 23366431724

SAMPLEID: SB-17-11
SOILCLASSIFICATION: LightBrownSandySilt(ML)
NOTES:

MAXIMUMDRYDENSIIW 122.0pcf OPTIMUMMOISTURECONIE~ 9.0%

ASTM: 1557-91 SAMPLE Retained Sample
Method: A SPLIT Weight %Individual%CumulativeWeight
Prepamtion: Wet +3/4”Sieve 0.2 0.4% 0.4% 9.2
Ramme~ Mechanical+3/8”Sieve 0.4 0.7?4 1.1% 18.3
Othen + #4Sieve 0.7 1.3% 2.4% 32.1
Non-ASTM: -#4Sieve 53.3 97.6% 100.0% 2440.5
SpecificGrav”N

,.,,,,,,:
TOTAL 54.6 100.0%i%a:%wg:l2500.0

ClaesifidionfromSieveDaw Sandorfiner

MOISTURE/DENSITYDATA
1 2 3 4 5 6

RELATIVEMOISTURE,% N 3% 6% 9%
MOLD&WETSOILgm. 6164.0 6248.0 6296.0 6299.0
MOLD,gm. 4295.0 4295.0 4295.0 4295.0
WETSOILgm. 1869.0 1953.0 2001.0 2004.0
FACTOR4“/ 6“Dia. .06614/.Om .06614/.0294.06614/.0294.06614f.Om

ti DENSllY,pd 123.6 129.2 132.3 132.5
PANNO. R s SP-13 SP4
PAN&W~ SOILgm. 1186.7 1254.9 1389.3 1638.5
PAN&DRYSOILgm. 1148.7 1186.1 1294.2 1492.4
MOISTURELOSS,gm. 38.0 68.8 95.1 146.1
PANTARE,gm. 206 205.5 355.2 359.1
DRYSOILgm. 942.7 980.6 939.0 1133.3
MOISTURECONTENT,% 4.0 7.0 10.1 12.9

DRYDENSl~,pcf 118.8 120.7 120.2 117.4
Lulms

CMNo: 0179 Checkedby .~~

compactn.xls(C)rev.5/3/93
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0 5 10 15 20 25 30 35
MOISTURECONTENT

(%ofDryWt.)

MAXIMUMDRYDENSITY:

122.0 pcf

OPTIMUMMOISTURECONTENT:

9.0 %

100
90
80

.? 40
L9
: 30L
# 20

10
0
100 10 1

GrainSize(mm)

SIEVEDATA

+3/4” i-19mm 0.4%
+3/8” +9.5mm 0.7%
+#4 +4.75mm 1.3%
-#4 -4.75mm 97.6%

SAMPLEID: SB-17-11
SOILCLASSIFICATION:LightBrownSandySilt(ML)

1 3 4 5 6
MOISTURECONTENT,~0 4.0% 7.:% 10.170 12.9%
DRYDENSIN, pcf 118.8 120.7 120.2 117.4
ASTMMethod:Procedure:Preparation:Rammer: Passing314” SpecificGravity Other:

1557-91 A Wet Mechanical 99.6%
NOTES:

...

QED
SOIE4TEsTINGGROUP

lABORATORYCOMPACTIONTESTREPORT
HIA-FortOrdSite16/17

DR4WN DATE PROJECT LRN APPROVED PAGE
FF 4/1/94 23366-017244469 fF 4



------------------------- ------------ -----_ ------ ------------------ ______ ----

Project
Proj ect

Page1
ConsolidationTestReport

HLALaboratoryAnalysisRoutinesVer3.0

Name:HLA-FORTORD16/17 TestDate:04-05-1994
Number:23366-4469 Location:SB-17-07@ 4.0

-------------------- -------------------- -------------------- ----- _____ _____ _-

Deformation Dial Constant (in/div): 0.0001
--------------- --------------- -------------------- ----- ----- ___________-

Sample Data:

Diameter (in): 2.43 Initial Height (in): 0.80

Dry Weight (g): 83.4 Specific Gravity (g/cc): 2.70

Overburden (psf): Preconsolidation (psf):

LL: -- PL: -- PI: --

Compression Index:

Specimen Type: UNDISTURBED

Soil Classification: BROWNSANDW/SILT(SP-SM)

Test Results:

Initial Final

MoistureContent(%): 4.7 24.8

VoidRatio .. 0.97 0.95

Saturation(%) : 13.1 70.2

DryDensity(pcf) : 86 86
---------------------------------------------------------------_--______-----

DataEntryBy:FF File#:423



Page2
ConsolidationTestReport

HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate:04-05-1994

DataEntryBy:FF Location:SB-17-07@ 4.0 DataFile:TEST0423

Load
(psf)

Corrected
Deformation

(div)
VoidRatio

100
100
200
400
Soo
1600
400
100

25
-167
-168
-128
-24
81
96
59

0.96
1.01
1.01
1.00
0.97
0.95
0.94
0.95



PRESSURE(ksf)
i.

i.

a) 3.
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u
g
0 0.
>
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0.
.1 i io ioo 1000

m
‘o

0’ :0
E

‘~

wf~c M’rM~
;PECIMENTYPE UUOTSWHUU BEFORETEST AFTERTEST
IIAMETER(in) 2“- HEIGHT(in) g”’0 MOISTURECONTENTWo . J % Wf d4.u %
}VERBURDENPRESSURE,6Vo’ p$fVOIDRATIO eO Q. J ef ●

‘RECONSOLPRESSURE,(dvo’)max psf SATURATION so 1s % sf Al %
COMPRESSIONINDEX,Cc DRYDENSITY fd &o pcffd Uo Pcf’
IQUIDLIMIT — PLASTICLIMIT— PLASTICITYINDEX — SPECIFICGRAVITY ‘“‘u
:LASSIFICATIO

.. . ..- .--“ GonsollaatlonTestReport Pl_aTE

SO~~G GRoW

DRAwN
MW34469

APPmVED 04-&%994 REVISED i34TE

FF



--------------------- --------------------- -------------------- ---------------

Project
Project
---------

Page1
ConsolidationTestReport

HLALaboratoryAnalysisRoutinesVer3.0

Name:HLA-FORTORD16/17 Test Date: 04-05-1994
Number: 23366-4469 Location:SB-17-OS @ 42.5

DeformationDialConstant(in/div):0.0001

Sample Data:

Diameter(in):2.43

DryWeight(g): 94.9

Overburden(psf):

LL:-- PL:--

CompressionIndex:

SpecimenType:UNDISTURBED

SoilClassification:BROWNSANDW/SILT(SP-SM)

InitialHeight(in):0.80

SpecificGravity(g/cc):2.70

Preconsolidation(psf):

PI:--

TestResults:

Initial Final

Moisture Content (%): 7.8 20.9

Void Ratio .. 0.73 0.69

Saturation (%) .. 28.9 81.2

Dry Density (pcf) : 97 99

---------------- --------------- ----- -------------------- ----------------------

DataEntryBy:FF File#:424



--------------------- -------------------- ----- ---------- ---------- ----- _____ .

Page2
Consolidation Test Report

HLALaboratory Analysis Routines V@r 3.0

Project:HLA-FORTORD16/17 ID: 23366-4469

DataEntryBy:FF Location:SB-17-08@ 42.5

Load
(psf)
-----,
100
100
200
400
800
1600
3200
800
200
100

Corrected
Deformation

(div)
-----------

35
58
66
70
99
132
169
172
168
161

Test Date : 04-05-1994

Data File : TEST0424

VoidRatio

0.72
0.72
0.72
0.71
0.71
0.70
0.69
0.69
0.69
0.69



PRESSURE(kSf)
o.

0.

a) o.
0-F<K
Q
0 0.
>

0.

0.
.i 1 io 100 1000

a
‘o

0’ ;
m

‘g

mf~= m ~
3PECIMENTYPE UNDISTURBED BEFORETEST AFTERTEST
31AMETER(in) 2“4 HEIGHT(in) 0.00 MOISTURECONTENTwly 7.0 % Wf 20.9 q
3vERBURDENPRESSURE,&Io’ psf VOIDRATIO e. O*73 ef 0.69
3RECONSOLPRESSURE*(dvo’)max psf SATURATION so 29 % sf s: q
COMPRESSIONINDEX,Cc DRYDENSITY f~ 97pcf fd 99 pc
LIQUIDLIMIT — IPLA5TICLIMtT— PLASTICITYINDEX — lSpECIFtCGRAVITY 2.70
:~#&&,~,~AT,ON~o~SANDWSXLT(SP-SUI [SOURCESB-iT-OB S 42.5 n

—-“ ConsolidationTest Report PLATE

mm~G GROUP
DRAWN JOBNUMBER APPROVED CATE RFb’lSED

=6-44S9
WTE

04-06-1994
FF



------------------------ ------------------------- ------------------ ------ ----

Project
Project

ConsolidationTestReport
Page1

HLALaboratoryAnalysisRoutinesVer3.o

Name:HLA-FORTORD16/17 TestDate:04-05-1994
Number:23366-4469 Location:SB-17-11@ 15.5

DeformationDialConstant(in/div):0.0001

InitialHeight(in):0.80

SpecificGravity(g/cc):2.70

Preconsolidation(psf):

PI:--

SampleData:

Diameter(in):2.43

DryWeight(g): 99.2

Overburden(psf):

LL:-- PL:--

CompressionIndex:

SpecimenType:UNDISTURBED

SoilClassification:BROWNSANDW/SILT(SP-SM)
-------------------------------------------------------------------______----

TestResults:

Initial Final

MoistureContent(%): 6.2 19.6

VoidRatio : 0.65 0.60

Saturation(%) : 25.4 91.0

DryDensity(pcf) : 102 107

DataEntryBy:FF File#:421



Page2,/- ConsolidationTestReport
HLALaboratoryAnalysisRoutinesVer3.0

Project:HIA-FORT

DataEntryBy:FF

Load
(psf)
---+-
100
100
200
400
800
1600
3200
800
200
100

ORD16/17 ID: 23366-4469 TestDate: 04-05-1994

Location:SB-17-11@ 15.5DataFile:TEST0421

Corrected
Deformation

(div)
---------- -

21
47
77

149
231
289
365
380
356
353

VoidRatio
---------- .

0.67
0.67
0.66
0.65
0.63
0.62
0.60
0.60
0.60
0.60



PRESSURE(ksfj

o.

0.

a) o.
0-F4
a
Q
0> 0.

0.

0.
.A i 40 100 1000

*fOmrIcmm~
;PECIMENTYPE UNDISTURBED BEFORETEST AFTERTEST
)IAMETER(in) 2.42 HEIGHT(in) 0.00MOISTURECONTENTWo 6.2 % Wf 49.6 %
)VERBUROENPRESSURE,~vo’ psf VOIDRATIO e. 0.6S ef 0.60
‘RECONSOLPRESSURE,(dVO’)max psfSATURATION so H % Sf 91 %
COMPRESSIONINDEX,CC DRYDENSITY +~ :02Pcf% io7Pcf
.IQUIDLIMIT — ]pLAsTICLIMIT— PLASTICITYINDEX— /spEcIFIc GRAVITY 2.70
;LASSIFICATIO~OUNSW W/SILT (SP-SU) ]souRcEs5-~7-~4~ 15.5 ~

.. ..- —. -

-

COnSOlidatiOfITeSt Report PLATE ,

SOLE4~GGROlJP

DRAWN JOBNUMBER AFPRoVED D4TE REvISED MTE

22S66-4469 /=F 04-0s-SS4



--------------------- -------------------- --------------- ---------- ----- ----- -

Proj ect
Proj ect

Page1
ConsolidationTestReport

HLALaboratoryAnalysisRoutinesVer3.0

Name:~-FORT ORD16/17 TestDate:04-05-1994
Number:23366-4469 Location:SB-17-11@ 4.0

DeformationDialConstant(in/div):0.0001

InitialHeight(in):0.80

SpecificGravity(g/cc):2.70

Preconsolidation(psf):

PI:--

Sample Data:

Diameter(in):2.43

DryWeight(g): 98.7

Overburden(psf):

LL:-- PL:--

CompressionIndex:

SpecimenType:UNDISTURBED

SoilClassification:BROWNSANDW/SILT(SP-SM)
--------------------------------------------------------__________-----______

TestResults:

Initial Final

MoistureContent(%): 6.1 20.7

VoidRatio : 0.66 0.63

Saturation(%) : 24.8 88.2

DryDensity(pcf) : 101 103
---------------------------------------------------__________________________

DataEntryBy:FF File#:422
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Page2
Consolidation TestReport

HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORD16/17 ID: 23366-4469TestDate: 04-05-1994

DataEntryBy:FF Location:SB-17-11@ 4.0 DataFile:TEST0422

Load
(psf)
-----,
100
100
200
400
800
1600
3200
800
200
100

Corrected
Deformation

(div)
-----------

24
26
25
31
48
93
147
142
137
137

VoidRatio
-----------

0.66
0.66
0.66
0.66
0.65
0.64
0.63
0.63
0.63
0.63
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DIAMETER(in) ‘“- HEIGHT(in) ‘-W MOISTURECONTENTWo . 1 % Wf &u. / %
OVERBURDENPRESSURE,Cfvo’ pSf VOIDRATIO e. o. ef o.w
PRECONSOLPRESSURE,(dvo’)max psf SATURATION SO a % sf ~
COMPRESSIONINDEX,C= DRYDENSITY id 10iDcf% 10s DCi1 1 1 1 1
LIQUIDLIMIT — IPLASTICLIMIT— IPLASTICITYINDEX — ]SPECIFICGRAVITY ‘-‘g
CLASSIFICATIO-Ow SANOWSILT(--SW ISOURCE‘17-11 m . kr

GED ConsolidationTest Report PLaTE
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FIXED-WALLPERMEABILllYREPORT
Fallinghead-RisingtailMethod (ASTMD-2434)

I0;26

Project:HIA-FortOrdSite16/17 ProjectNo.: HlAo02 LRN: 4469

SampleI.D.: Boring:SE-16-24 Depth: 18-18.5

SampleDescription: YellowBrownSandW/Silt(SPSM)

I6.) Notes: I
k.—.xls (C)-. 4/27/92 L&H170s

DRAWN DATE APPROVEO PAGE

4/7/94 i=F 4



,-- .. -
FIXED-WALLPERMEABILllYREPORT 0~24

SOmTESTINGGROUP FaIlinghead-RisingtailMethod (ASTMD-2434)
Project HLA-FottOdSite16/17 ProjectNo.: HIAO02 LRN: 4469
SampleI.D.: Boring:SB-16-26 Depth: 16-16.5

SampleDescription: OliieBrownSandW/silt(SP-SM)

;jw-'':"'":;:::;::::::?":':":':-"'":":'"'`"=::'"'"'""'"'"'"'"''"'"="''"'"'"'"'"'"'"$*?:G;'???~~~~+;;$zG:mp#o~*i~$~~~':+;;$':;~$;2~g$~$~~~:$g~~:;g~~~~................,:...,.:,,.,.,,,........:,:,::::::::!.!.!..........................................................:fi,:jyj,y:+.:::,;.2X,Z::IZ::;:.,,:::,m.,J.:j::-::.,:.,::,:::::+::,.:+:.!.!.,.,..!.!.!.!.........................................................---..-.......,.....-.....-.’-.-.,.,..3’...,...,-..........-.,.....---..
1.)“Initial”databasedoninitialmeasuredweightsanddimensions.
2)“Saturated”datashOwdculatedvalues,basedon1W% saturation.Volumeohangesaredculated,notmeasured.
3.)“Consolidated-dataisbaaedonmeasuredwaterumtentandconsolidationvolumechangeandthesampleis100%saturated.

\ 4.)“Fin#databasedonmeasuredweightsanddimensionsonspecimenoutofthecellwhichmayallowshangeinwatercontentandvolume.
5.)Permeanttype 0.005NSaIutionofWW4.
6.)Notes:

k.mw..l, [c> m. ●)271= 1.SH17W
DRAWN DATE APPROWD PAGE

4/5/94 FF



@ED FIXED-WALLPERMEABILllYREPORT L0~23
SOIIM~GGROUP Fallinghead-RisingtailMethod (ASTMD-2434)

ProjetiHIA-FortOrdSite16/17 ProjectNo.: HIAo02 LRN: 4469

SampleI.D.: Boring: S6-1747 Depth: 21-21.5

SampleDescription: Olive-BrownSandw/ Silt(SP-SM)

,,:,,,,.,::,,,,,,,,.:,,,.:,,.:.,,:<,:.:,..:...:,....:.::.,.:.:.,:,::,:,:,:,.:,,.:.:.........-?..-......-.-.’.-..,.,.,,.,.,.,.,..,-,’:+:-?,?:................... ..........,...............:,.,:::.::..?-..,.,.,.,,.,.::;jjy.:’.:imY:::*.<* .,.:.:+:.,.,.?,.,.:-,..,.,.,.,.,-,;,;,.:-...-,- .,.,...,,,.,,.,..,,,,.,.,.,.-@o~-;&;No*~:~:::~.;:~;~;'s..,,,,,,,,,,,,,,,.,,.,:S,.+,.,:.:.:.:..:.:.:.:.:.,.:.,.,,:.:.:..................................,,.,......................................... ..........,,..:,:,,,:,,.,,.,...,................... .,,.,,,.,.,,.,.. ...............................................
1.)“lnidalMdatabasedoninitialmeasuredweightsanddimensions.
2)“Saturated”datashowcalculatedvalues,basedon1~%saturation.Volumechangesarecalculated,notmeasured.
3.)‘Consolidated”dataisbasedonmeasuredwatersantentandconsolidationvolumechangeandthesampleis100%saturated.
4.)“Final”databa- onmeasuredweightsanddimensionsonspecimenoutofthecellwhichmayallowchangein‘watercontentandvolume.
5.)Permeanttype:0.005NSolutionofGIS04.
6.)Notes
U—.X1.(c)m.●lnm LF-H170z

DRAWN DATE APPROVED PAGE

44/6/94



FIXED-WALLPERMEABILllYREPORT
Fallinghead-RisingtailMethod (ASTMD-2434)

ProjeotHIA-FortOrdSite16/17 ProjectNo.: HL4D02 LRN: 4489

SampleI.D.: Boring: SB-I748 Depth: 31.5-32

SampleDescription: BrownSiltySand(SM)

2.1“Sa~rated’datashowdaulatedvalues.basedon100%saturation.Volumechanaesaresalaulated.notmeasured. I
3.)Wonsalidated”dataisbasedonmeasuredwtermntentandconsolidationvolumeahanaeandthemrrmleis1~%saturated. I
4.1“Frnal”databaaedonmeasuredweiahtaanddimensionsonsoecimenoutoftheCMwhichmavallowchanaeinwateroantentandvolume.I
5.1Pmrneenttvoe””0.005NSolutionofCaS04. I

II . .. 4k.mmcv.a.zls(C)m. 0/27/92 LH41h
DRAWN DATE AFPRO~ PAGE

4/5/94 15/= 4



@s-FIXED-WALLPERMEABILllYREPORT 0722
SOLIS4TESTFIGGROUP Fallinghead-RisingtaiiMethod (ASTMD-2434)

ProjectHIA-FottOrdSite16/17 ProjectNo.: HL4002 LRN: 44W

SampleI.D.: Boring: SB-17-11 Depth: 20.5-21

SampleDescription: BrownSandw/ Silt(SP-SM)

1.)‘Initial’databaaedoninitialmeasuredweightsanddimensions.
2)‘Saturated”datashowcalculatedvalues,basedon100%saturation.Volumechangesare-urlated,notme~red.
3.)‘Consolidated”dataisbasedonmeasuredwatercontentandconsolidationvolumechangeandthesampleis100%saturated.
4.)‘Final”databasedonmeasuredwei~htsanddimensionsonspecimenoutoftheoellwhiohmayallowchangeinwatercontentandvolume.
I5.)Permeanttvoe:0.005NSolutionofCaS04. I
I6.)Note= I-—.,1*(c)W.●/27/92 U+tl7k
DRAWN DATE APPROVEO PAGE

4/6/94 /q//s 4
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JM

u.S.StandardSieveSize(in,) U.S.StandardSieveNumbers
-t- ‘Ydr”me’er

3 1v2 % 3/8 4 8A 16 304050 100200 Reference:ASTMD422
100 T

90- -

80–-
,.

➤ 70–-

;
3 60- -
>m
uLIJ50–-
z
L .
1-
$ 40- ‘
0ELu
a 30–-

20–-

lo– -

0+
100 50 10 5 1 0.5 0.1 0.05 0.010.005 0.001

GRAINSIZEINMILLIMETERS

COARSE FINE COARSE]MEDIUM FINE
COBBLES GRAVEL SAND SILTORCLAY

Symbol SampleSource Classification
❑ BW–SG–16–5@ 0.0 FT DAFIKBROWNSANDW/CLAY(SP–SC)

-- ...... m,—-.--,. .-,- m.-.:-- Ar 4,-.-,r
HardingLawsonAssociates PaniclealzeIWM1YS15-=muuliur- ID-us PLATE

==:=.= Engineers,Geologists BasewideSurfaceWaterOutfallInvestigation;=:= -: &Geophyslclsts RemedialInvestigation/FeasibilityStudy
FortOral.California BIO

DRAWN JOBNuMBER APPROVED DATE REV1SE9 DATE
07579.534.02 04-23–1992
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FortOral.California BIO

DRAWN JOBNuMBER APPROVED DATE REV1SE9 DATE
07579.534.02 04-23–1992



HardingLawsonAssociates ParticleSizeAnalysis- StationOF-16-06 PLATE

:=:== Engineers,Geologists BasewideSurfaceWaterOutfallInvestigation;=;+ :; &Geophysicists RemedialInvestigation/FeasibilityStudy
ForlOral,California Bll

DRAwN JOBNuMBER ADpR~vED CAiE REVISED DATE
07579.534.02 Q+\ 04–23-i992
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:=:== Engineers,Geologists BasewideSurfaceWaterOutfallInvestigation;=;+ :; &Geophysicists RemedialInvestigation/FeasibilityStudy
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ForlOral,California Bll
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Site 181,2 
 
 

 
 

 

                                                 
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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