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Attention:  Mr. Mike Bittner  
 
Subject:  Geotechnical Investigation 
  General Jim Moore Boulevard and Eucalyptus Road 
  Seaside, California 
 
Dear Mr. Bittner 
 
In accordance with your authorization, we have performed a geotechnical investigation for 
your proposed Fort Ord Reuse Authority (FORA) Road Improvement Project located on 
General Jim Moore Boulevard and Eucalyptus Road in Seaside, California. 
 
The accompanying report presents our conclusions and recommendations as well as the 
results of the geotechnical investigation on which they are based.  If you have any questions 
concerning the data, conclusions or recommendations presented in this report, please call our 
office. 
 
Very truly yours, 
 
PACIFIC CREST ENGINEERING INC. 
 
 
 
David M. Eckhardt   Michael D. Kleames, G.E. 
Staff Geologist  President\Principal Geotechnical Engineer 
  G.E. 2204 
  Exp. 3/31/04 
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GEOTECHNICAL INVESTIGATION 
 
 
 

PURPOSE AND SCOPE 
 
This report describes the geotechnical investigation and presents results, including 
recommendations, for the proposed FORA Road Improvement Project located in Seaside, 
California.  Our scope of services for this project has consisted of: 
 
1. Discussions with you and the members of the design team of Creegan and D’Angelo. 
 
2. Review of the pertinent published material concerning the site including, preliminary 

site plans, grading plans, geologic and topographic maps, and other available 
literature. 

 
3.         The drilling and logging of 25 test borings. 
 
4.         Laboratory analysis of retrieved soil samples. 
 
5.         Engineering analysis of the field and laboratory results. 
 
6. Preparation of this report documenting our investigation and presenting 

recommendations for the design of the project. 
 
 
 
LOCATION AND DESCRIPTION 
 
The FORA Road Improvements Project incorporates the portion of General Jim Moore 
Boulevard from the intersection with Highway 218 to the intersection with Normandy Road 
and Eucalyptus Road from the intersection with General Jim Moore Boulevard to the 
intersection with Parker Flat Road in Seaside, California (Figure No. 1, Regional Site Plan) 
the area investigated is located within the bolded outline.  Service Work Order #3 of the RFP 
includes the widening and realignment of General Jim Moore Boulevard from Normandy 
Road south to Coe Avenue as a four lane divided urban arterial (a distance of about 1.1 
miles), and continuing southerly as a two-lane undivided urban arterial to the previously 
constructed roadway improvements near Highway 218 in the City of Del Rey Oaks (a 
distance of about 2.3 miles).  Service Work Order #4 of the RFP consists of the improvement 
and widening of Eucalyptus Road to a two-lane urban arterial from General Jim Moore 
Boulevard to its intersection with the future Eastside Road in Monterey County (estimated at 
1.6 miles in length). 
 
From our discussion and our review of your preliminary site plan, we understand that you 
propose overlays and/or new pavement sections along both of the roadways. 
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FIELD INVESTIGATION 
 
Soil Borings 
Twenty five 6 inch diameter test borings were drilled on the site on January 23 and February 
6, 2004.  The location of the test borings are shown on Figure No’s. 2, 3, and 4 Site Plan 
Showing Test Borings.  The drilling method used was hydraulically operated continuous 
flight augers.  A geologist from Pacific Crest Engineering Inc., was present during the 
drilling operations to log the soil encountered and to choose soil sampling type and locations. 
 
Relatively undisturbed soil samples were obtained at various depths by driving a split spoon 
sampler 18 inches into the ground.  This was achieved by dropping a 140 pound down hole 
safety hammer through a vertical height of 30 inches.  The number of blows needed to drive 
the sampler for each 6 inch portion is recorded and the total number of blows needed to drive 
the last 12 inches is reported as the Standard Penetration Test (SPT) value.  The outside 
diameter of the samplers used in this investigation was either 3 inches or 2 inches, and is 
noted respectively as “L” or “T” on the boring logs.  All standard penetration test data has 
been normalized to a 2 inch O.D. sampler so as to be the SPT "N" value.  
 
Bulk samples were collected from the spoils generated by the advancement of the auger into 
the subsurface for R-value analysis. 
 
Appendix A contains the site plan showing the locations of the test borings and the Log of 
Test Borings presenting the soil profile explored in each boring, the sample locations, and the 
SPT "N" values for each sample.  Stratification lines on the boring logs are approximate as 
the actual transition between soil types may be gradual. 
 
 
 
LABORATORY INVESTIGATION 
 
The laboratory testing program was developed to help in evaluating the engineering 
properties of the materials encountered on the site.  Laboratory tests performed include: 
  

a. Moisture Density relationships in accordance with ASTM test D2937. 
 
b. "R" Value tests in accordance with California test 301. 
 
c. Gradation tests in accordance with ASTM test D1140. 
 

The results of the laboratory tests are presented on the boring logs opposite the sample tested 
with the exception of R value results which are presented in Table No. 2 R-Value Results and 
in Appendix A, Figures 37 through 44, “R-Value Test Results”. 
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EXISTING PAVEMENT SECTION 
 
Our borings encountered existing pavement sections consisting of Asphaltic Concrete (AC) 
overlying Aggregate Base (AB).  The roadway section encountered on General Jim Moore 
Boulevard varied from approximately 2 to 7 inches of AC over 0 to 8 inches of AB (Boring 
Nos. 1-18).  The existing roadway section on Eucalyptus varied from approximately 1½ to 
4½ inches of AC over 2 to 11 inches of AB (Boring No’s. 19-25).  A summary of AC and 
AB thicknesses at each test boring location is presented below in Table No.1, Existing 
Pavement Sections.  Please note that the existing pavement sections at each boring location 
are intended as a general overview of the existing road conditions.  Pavement sections 
encountered between test boring locations may differ substantially from those encountered 
for this study. 
 

Table No. 1, Existing Pavement Sections 

Test Boring 
No. 

Asphaltic 
Concrete 
Thickness 
(inches) 

Aggregate 
Base 

Thickness 
(inches) 

1 3 5 
2 3 5 
3 5 7 
4 4 5 
5 6½ 0 
6 7 0 
7 4 8 
8 4 2 
9 2 4 
10 2 2 
11 4 3 
12 3 4 
13 2 1 
14 5 3 
15 3 2 
16 2 2½ 
17 3 4 
18 3½ 5½ 
19 2 11 
20 1½ 4½ 
21 2 4 
22 2 4 
23 1½ 3 
24 2 4 
25 4½ 2 
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EXISTING SOIL CONDITIONS 
 
Regional Geologic Maps 
The surficial geology in the area of the project site is mapped as Older Coastal Dunes and 
Younger Dune deposits (Clark, Dupre’, and Rosenberg, 1997).  The Older Coastal dunes and 
Younger Dune deposits are described as weakly consolidated, well sorted, fine to medium 
grained sand.  The native soils encountered within the test borings are consistent with this 
description.   
 
Soil Borings 
The soil underlying the roadway is composed of fine to medium grained sand with varying 
amounts of silt which was found to be damp to moist and loose to very dense.  
 
No free groundwater was encountered within any of the borings to the maximum depth 
drilled of 26½ feet. 
 
Native Soils R-Values 
The bulk samples collected of the native soil material encountered within specified test 
borings were tested for R-Value in accordance with California test 301 (Table No. 2, R-
Value Results). 
 

Table No. 2, R-Value Results 
Boring No. R-Value Designation R-Value 

2 1 73 
4 2 75 
6 3 70 
10 4 68 
14 5 69 
16 6 71 
20 7 64 
25 8 61 
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DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS 
 
 
 
GENERAL 
 
1.  The results of our investigation indicate that from a geotechnical engineering standpoint 
the roadway may be developed as proposed provided these recommendations are included in 
the design and construction. 
 
2.  Our laboratory testing indicates that the near surface soils possess low expansive 
properties. 
 
3.  Grading and foundation plans should be reviewed by Pacific Crest Engineering Inc. 
during their preparation and prior to contract bidding. 
 
4.  Pacific Crest Engineering Inc. should be notified at least four (4) working days prior to 
any site clearing and grading operations on the property in order to observe the stripping and 
disposal of unsuitable materials, and to coordinate this work with the grading contractor.  
During this period, a pre-construction conference should be held on the site, with at least you 
or your representative, the grading contractor, a county representative and one of our 
engineers present.  At this meeting, the project specifications and the testing and inspection 
responsibilities will be outlined and discussed. 
 
5.  Field observation and testing must be provided by a representative of Pacific Crest 
Engineering Inc., to enable them to form an opinion as to the degree of conformance of the 
exposed site conditions to those foreseen in this report, regarding the adequacy of the site 
preparation, the acceptability of fill materials, and the extent to which the earthwork 
construction and the degree of compaction comply with the specification requirements.  Any 
work related to grading performed without the full knowledge of, and not under the direct 
observation of Pacific Crest Engineering Inc., the Geotechnical Engineer, will render the 
recommendations of this report invalid. 
 
 
 
SITE PREPARATION 
 
6.  For widening sections of road which require new pavement or for sections of planned 
removal of existing road, the initial preparation of the site will consist of the demolition and 
removal of the existing pavement section including existing asphaltic concrete and aggregate 
base material currently underlying General Jim Moore Boulevard and Eucalyptus Road. 
 
The site preparation will also include the removal of existing trees and shrubs, existing utility 
poles, sidewalks, curbs, gutters, and other existing improvements along General Jim Moore 
Boulevard and Eucalyptus Road as necessary.  Tree removal should include the entire stump 
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and root ball.  The removal process should be observed by a representative of Pacific Crest 
Engineering Inc.  This material must be removed from the site. 
 
7.  Any voids created by demolition and removal of the existing pavement section and the 
removal of existing trees and shrubs, existing utility poles, sidewalks, curbs, gutters, and 
other existing improvements along General Jim Moore Boulevard and Eucalyptus must be 
backfilled with properly compacted native soils that are free of organic and other deleterious 
materials or with approved imported fill. 
 
8.  Surface vegetation and organically contaminated topsoil should then be removed 
(“stripped”) from the area to be graded.  This material may be stockpiled for future 
landscaping.  It is anticipated that the depth of stripping may be 2 to 4 inches, however the 
required depth of stripping must be based upon visual observations of a representative of 
Pacific Crest Engineering Inc., in the field.  The depth of stripping will vary upon the type 
and density of vegetation across the project site and with the time of year.  Areas with dense 
vegetation or groves of trees may require an increased depth of stripping. 
 
9.  It is possible that there are areas of man-made fill on the project site that our field 
investigation did not detect.  Areas of man-made fill, if encountered on the project site will 
need to be completely excavated to undisturbed native material.  The excavation process 
should be observed and the extent designated by a representative of Pacific Crest 
Engineering Inc., in the field.  Any voids created by fill removal must be backfilled with 
properly compacted approved native soils that are free of organic and other deleterious 
materials, or with approved imported fill. 
 
10.  Following demolition and removal of the existing pavement section and stripping, the 
new roadway area should be excavated to the design grades.  The exposed soils should be 
scarified, moisture conditioned, and compacted as an engineered fill to a minimum depth of 
18 inches except for any contaminated material noted by a representative of Pacific Crest 
Engineering Inc. in the field.  The moisture conditioning procedure will depend on the time 
of year that the work is done, but it should result in the soils being 1 to 3 percent over their 
optimum moisture content at the time of compaction. Recompacted sections should extend 5 
feet beyond all pavement areas. 
 
Note:  If this work is done during or soon after the rainy season, the on-site soils and 
other materials may be too wet in their existing condition to be used as engineered fill. 
These materials may require a diligent and active drying and/or mixing operation to 
reduce the moisture content to the levels required to obtain adequate compaction as an 
engineered fill.  If the on-site soils or other materials are too dry, water may need to be 
added. 
 
11.  All Subgrade soils and fills, all aggregate sub-base and aggregate base material, and 
utility trench backfill should be compacted to a minimum 95% of its maximum dry density. 
 
12.  The maximum dry density will be obtained from a laboratory compaction curve run in 
accordance with ASTM Procedure #D1557.  This test will also establish the optimum 
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moisture content of the material.  Field density testing will be in accordance with ASTM Test 
#D2922. 
 
13.  Should the use of imported fill be necessary on this project, the fill material should be: 
 

a. free of organics, debris, and other deleterious materials, 
b. granular in nature, well graded, and contain sufficient binder to allow utility 

trenches to stand open, 
c. free of rocks in excess of 2 inches in size, 
d. have a Plasticity Index  between 4 and 12, and 
e. have a minimum Resistance “R” Value of  30, and be non-expansive. 
 

14.  Samples of any proposed imported fill planned for use on this project should be 
submitted to Pacific Crest Engineering Inc. for appropriate testing and approval not less than 
4 working days before the anticipated jobsite delivery.  Imported fill material delivered to the 
project site without prior submittal of samples for appropriate testing and approval must be 
removed from the project site.  
 
 
 
CUT AND FILL SLOPES 
 
15.  All fill slopes should be constructed with engineered fill meeting the minimum density 
requirements of this report and have a gradient no steeper than 2:1 (horizontal to vertical).  
Fill slopes should not exceed 15 feet in vertical height unless specifically reviewed by Pacific 
Crest Engineering Inc.  Where the vertical height exceeds 15 feet, intermediate benches must 
be provided.  These benches should be at least 6 feet wide and sloped to control surface 
drainage.  A lined ditch should be used on the bench. 
 
16.  Fill slopes should be keyed into the native slopes by providing a 10 foot wide base 
keyway sloped negatively at least 2% into the bank.  The depth of the keyways will vary, 
depending on the materials encountered.  It is anticipated that the depth of the keyways may 
be 3 to 6 feet, but at all locations shall be at least 2 feet into firm material. 
 
Subsequent keys may be required as the fill section progress upslope.  Keys will be 
designated in the field by a representative of Pacific Crest Engineering Inc.  See Figure No. 
44 for general details. 
 
17.  Cut slopes shall not exceed a 2:1 (horizontal to vertical) gradient and a 15 foot vertical 
height unless specifically reviewed by a representative of Pacific Crest Engineering Inc.  
Where the vertical height exceeds 15 feet, intermediate benches must be provided.  These 
benches should be at least 6 feet wide and sloped to control surface drainage.  A lined ditch 
should be used on the bench. 
 
18.  The above slope gradients are based on the strength characteristics of the materials under 
conditions of normal moisture content that would result from rainfall falling directly on the 
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slope, and do not take into account the additional activating forces applied by seepage from 
spring areas.  Therefore, in order to maintain stable slopes at the recommended gradients, it is 
important that any seepage forces and accompanying hydrostatic pressure encountered be 
relieved by adequate drainage.  Drainage facilities may include subdrains, gravel blankets, 
rock fill surface trenches or horizontally drilled drains.  Configurations and type of drainage 
will be determined by a representative of Pacific Crest Engineering Inc. during the grading 
operations. 
 
19.  The surfaces of all cut and fill slopes should be prepared and maintained to reduce 
erosion.  This work, at a minimum, should include track rolling of the slope and effective 
planting.  The protection of the slopes should be installed as soon as practicable so that a 
sufficient growth will be established prior to inclement weather conditions.  It is vital that no 
slope be left standing through a winter season without the erosion control measures having 
been provided. 
 
20.  The above recommended gradients do not preclude periodic maintenance of the slopes, 
as minor sloughing and erosion may take place. 
 
21.  If a fill slope is to be placed above a cut slope, the toe of the fill slope should be set back 
at least 8 feet horizontally from the top of the cut slope.  A lateral surface drain should be 
placed in the area between the cut and fill slopes. 
 
 
 
EROSION CONTROL 
 
22.  The surface soils are classified as highly erodible.  Therefore, the finished ground 
surface should be planted with ground cover and continually maintained to minimize surface 
erosion.  For specific and detailed recommendations regarding erosion control on and 
surrounding the project site, you should consult your civil engineer or an erosion control 
specialist. 
 
 
 
NEW PAVEMENT SECTION AND OVERLAY DESIGN 
 
New Pavement Sections 
 
23.  The soils that will comprise the pavement subgrade will in all likelihood be the sand 
predominating on the site.  The “R” Value results range from 61 to 75.  We will use an “R” 
Value of 68 for design of the pavement sections noted below.  This must be verified in the 
field and, if necessary, modifications made to these tentative sections. 
 
24.  For design purposes, we provide in Table No.3 below recommended pavement sections 
for Traffic Indices which range between 6 and 9. 
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*Pacific Crest Engineering Inc. has not performed a site specific traffic study to determine 
the actual traffic indices associated with this project.  These values are for general design 
purposes only and the values may need modification. 
 
25.  Using CALTRANS Design Procedure and a 20 year design life, the following pavement 
sections are suggested: 

 
Table No.3 – Recommended Pavement Section 

Material Traffic Index 
 6 7 8 9 

Asphalt Concrete 3.5 inches 4.0 inches 5.0 inches 5.5 inches 

Class 2 Aggregate Base, 
R=78 min. 6.0 inches 6.0. inches 6.0 inches 6.0 inches 

 
a. Properly moisture condition the subgrade and compact it to a minimum of 95% of 

its maximum dry density, at a moisture content 1-3% over the optimum moisture 
content. 

 
b. Provide sufficient gradient to prevent ponding of water. 
 
c. Use only quality materials of the type and thickness (minimum) specified.  All 

baserock must meet CALTRANS Standard Specifications for Class 2 Aggregate 
Base, and be angular in shape. 

 
d. Compact the base and subbase uniformly to a minimum of 95% of its maximum 

].dry density. 
 
e. Place the asphalt concrete only during periods of fair weather when the free air 

temperature is within prescribed limits. 
 
f. Maintenance should be undertaken on a routine basis. 

 
Pavement Overlay 
 
26.  An overlay may be desired on existing road sections if areas of failing pavement are 
observed, or if the road is to be upgraded for projected traffic servicing of 20 years or more.  
The pavement overlays outlined below are based on taking an “average” of the pavement 
section between various test boring locations, and determining what is the gravel equivalent 
of the existing pavement section.  This was then compared to the “required” gravel 
equivalent that was determined for the pavement sections outlined in the previous section.  
The difference between these two values was used to determine the overlay section. 
 
27.  An overlay fabric such as Petromat or equivalent should be considered for overlay 
sections.  This material should be placed in strict conformance with the manufacturers 
recommendations. 
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28.  Outlined in Table No.4 is our recommended overlay sections for the project site. 
 

Table No.4 – Recommended Pavement Overlays 
Test 

Boring 
Nos. 

Average 
Section of 
AC & AB 

TI = 6 TI = 7 TI = 8 TI = 9 

1-4 3.8” AC 
5.5” AB 0 1.5” 3.0” 4.5” 

5&6 6.8” AC 
0” AB 0 1.5” 3.0” 4.5” 

7-10 3.0” AC 
4.0” AB 1.5” 3.0” 4.5” 6.5” 

11-14 3.5” AC 
2.8” AB 1.5” 3.0” 4.5” 6.5” 

15-18 2.9” AC 
3.4” AB 2.0” 3.0” 5.0” 6.5” 

19-25 2.2” AC 
4.6” AB 2.0” 3.5” 5.0” 7.0” 

 
 
 
 
UTILITY TRENCHES 
 
29.  Trenches may be backfilled with the approved native materials or approved import 
granular material with the material compacted in thin lifts to a minimum of 95% of its 
maximum dry density in paved areas and 90% in other areas.  Utility trenches should be 
backfilled with controlled density fill (such as 2-sack sand slurry) below footing areas to help 
minimize moisture below slabs. 
 
30.  Jetting of the trench backfill should be carefully considered as it may result in an 
unsatisfactory degree of compaction. 
 
31. Trenches must be shored as required by the local agency and the State of California 
Division of Industrial Safety construction safety orders. 
 
 
 
LATERAL PRESSURES 
 
32.  Retaining walls with a horizontal backfill and full drainage should be designed using the 
following criteria: 
 

a. When walls are free to yield an amount sufficient to develop the active earth 
pressure condition (about ½% of height), design for an active earth pressure of 35 
psf/ft of depth. 
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b. When walls are restrained at the top design for the following at-rest earth pressure 
of 50 psf/ft of depth. 

 
c. For resisting passive earth pressure use 250 psf/ft of depth. 
 
d. A “coefficient of friction” between base of foundation and soil of 0.35. 
 
e. To develop the resisting passive earth pressure, the retaining wall footings should 

be embedded a minimum of 18 inches below the lowest adjacent grade.  There 
should be a minimum of 5 feet of horizontal cover as measured from the outside 
edge of the footing. 

 
f. Any live or dead loads which will transmit a force to the wall refer to Figure No. 

45. 
 
g. The resultant seismic force on the wall is 25H² and acts at a point 0.6H up from 

the base of the wall.  This force has been estimated using the Mononobe-Okabe 
method of analysis as modified by Seed and Whitman (1970). 

 
Please note:  Should the slope behind the retaining walls be other than horizontal, 
supplemental design criteria will be provided for the active earth or at rest pressures for the 
particular slope angle. 
 
33.  The above criteria are based on fully drained conditions.  Therefore, we recommend that 
permeable material meeting the State of California Standard Specification Section 68-1.025, 
Class 1, Type A, be placed behind the wall, with a minimum width of 12 inches and 
extending for the full height of the wall to within 1 foot of the ground surface.  The 
permeable material should be covered with Mirafi 140 filter fabric or equivalent and then 
compacted native soil placed to the ground surface.  A 4 inch diameter perforated rigid 
plastic drain pipe should be installed within 3 inches of the bottom of the permeable material 
and be discharged to a suitable, approved location such as the project storm drain system.  
The perforations should be located and oriented on the lower half of the pipe.  Neither the 
pipe nor the permeable material should be wrapped in filter fabric.  Please refer to Figure No. 
46, Typical Retaining Wall Drain Detail. 
 
34.  The area behind the wall and beyond the permeable material should be compacted with 
approved material to a minimum relative dry density of 90%. 
 
 
 
SURFACE DRAINAGE 
 
35.  Surface water must not be allowed to pond or be trapped on the roadway or in parking 
areas. 
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36.  Final grades should be provided with a positive gradient away from the pavement areas 
to provide for rapid removal of the surface water from the roadway to an adequate discharge 
point.  Concentrations of surface water runoff should be handled by providing necessary 
structures, such as paved ditches, catch basins, etc. 
 
37.  Cut and fill slopes shall be constructed so that surface water will not be allowed to drain 
over the top of the slope face.  This may require berms along the top of fill slopes and surface 
drainage ditches above cut slopes. 
 
38.  Irrigation activities at the site should not be done in an uncontrolled or unreasonable 
manner. 
 
39.  The surface drainage facilities must not be altered nor any filling or excavation work 
performed in the area without first consulting Pacific Crest Engineering Inc. 
 
 
 
PLAN REVIEW 
 
40.  We respectfully request an opportunity to review the plans during preparation and before 
bidding to insure that the recommendations of this report have been included and to provide 
additional recommendations, if needed. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
 
 
1.  The recommendations of this report are based upon the assumption that the soil conditions 

do not deviate from those disclosed in the borings.  If any variations or undesirable 
conditions are encountered during construction, or if the proposed construction will differ 
from that planned at the time, our firm should be notified so that supplemental 
recommendations can be given. 

 
2.  This report is issued with the understanding that it is the responsibility of the owner, or his 

representative, to insure that the information and recommendations contained herein are 
called to the attention of the Architects and Engineers for the project and incorporated 
into the plans, and that the necessary steps are taken to insure that the Contractors and 
Subcontractors carry out such recommendations in the field. 

 
3.  The findings of this report are valid as of the present date.  However, changes in the 

conditions of a property can occur with the passage of time, whether they are due to 
natural process or the works of man, on this or adjacent properties.  In addition, changes 
in applicable or appropriate standards occur, whether they result from legislation or the 
broadening of knowledge.  Accordingly, the findings of this report may be invalidated, 
wholly or partially, by changes outside of our control.  This report should therefore be 
reviewed in light of future planned construction and then current applicable codes. 

 
4.  This report was prepared upon your request for our services in accordance with currently 

accepted standards of professional geotechnical engineering practice.  No warranty as to 
the contents of this report is intended, and none shall be inferred from the statements or 
opinions expressed. 

 
5.  The scope of our services mutually agreed upon for this project did not include any 

environmental assessment or study for the presence of hazardous or toxic materials in the 
soil, surface water, groundwater, or air, on or below or around this site. 

  
 
 
 
 
 
 
 
 
 
 
 
 







 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

Regional Site Plan 
Site Plan Showing Test Borings 

Boring Log Explanation 
Log of Test Borings 

R Value Results 
Keyway Detail 

Surcharge Pressure Diagram 
Typical Retaining Wall Drain Detail 
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