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Subject: Lincoln Village 5 
 Special Use District B 
 Placer County, California 
 
  GEOTECHNICAL FEASIBILITY REPORT  
 
Dear Mr. Taylor:  
 
ENGEO prepared this geotechnical feasibility report for Lincoln Village 5 as outlined in our 
agreement dated June 24, 2013. The site is approximately 1,460 acres and consists of agricultural 
and rural residential properties. While there are no site-specific development plans at this time, 
we understand that the site is being considered for mixed-use residential, commercial and retail 
with associated streets, underground utilities, and landscaping.  
 
This report summarizes our review of previous explorations, available documents, site 
reconnaissance, conclusions, and preliminary geotechnical recommendations for conceptual 
project design.  
 
We are pleased to be of service to you on this project and look forward to consulting further with 
you and your design team. If you have any questions or comments regarding this report, please 
call and we will be glad to discuss them with you. 
 
Sincerely, 
 
ENGEO Incorporated  
 
 
 
Paul Cottingham, CEG   Mark Gilbert, GE 
Senior Engineering Geologist   Principal  
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1.0 INTRODUCTION 
 
1.1 PURPOSE AND SCOPE 
 
ENGEO prepared this geotechnical feasibility report for conceptual design of Lincoln Village 5 
in Lincoln, California. We prepared this report as outlined in our agreement dated June 24, 3013. 
Richland Developers Inc. authorized ENGEO to conduct the following scope of services: 
 
 Document Review 
 Limited Site Reconnaissance 
 Data Analysis and Conclusions 
 Report Preparation 
 
For our use we received the following:  
 
1. WKA; Preliminary Geotechnical Engineering Report, Moore Ranch, Placer County, dated 

December 7, 1988. 
 

2. WKA; Preliminary Geotechnical Engineering Report, North Moore Ranch, dated 
November 22, 2004. 

 
3. Richland Developers; site boundary and aerial photograph, sent via email July 2013. 
 
4. ENGEO; Phase I Environmental Site Assessment, Morse Property, Placer County, dated 

May 10, 2004. 
 
This report was prepared for the exclusive use of our client and their consultants for conceptual 
design of this project. In the event that any changes are made in the type of development 
planned, we must be contacted to review the conclusions and recommendations contained in this 
report to determine whether modifications 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 our 
express written consent. 
 
1.2 SITE LOCATION AND DESCRIPTION 
 
Figure 1 displays a Site Vicinity Map. The site is located west of the City of Lincoln, north of 
Moore Road, south of Nicolaus Road, and west of Nelson Lane. The approximately 1,456-acre 
site consists of agricultural and rural residential properties. Auburn Ravine and Markham Ravine 
generally flow toward the east and southeast across the site. The Highway 65 Lincoln Bypass 
bisects the northeast corner of the site. Figure 2 shows site boundaries. 
 
While there are no site-specific development plans at this time, we understand that the site is 
being considered for mixed-use residential, commercial and retail development with associated 
streets, underground utilities, and landscaping.  
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2.0 FINDINGS 
 
2.1 TOPOGRAPHIC MAP REVIEW 
 
We reviewed historical USGS topographic maps to assist in identifying historic changes that 
may impact the site from a geotechnical prospective. We describe notable features below. 

 
1893 and 1910 – Generally, the site gently sloped to the west and southwest. Markham Ravine 
crossed the site in the northern portion and Auburn Ravine crossed near the southeastern corner 
of the site. In some areas, swales drained toward Markham and Auburn Ravines. South 
Dowd Road and Nicolaus Road appear as light duty roads. 
 
1941 – Four to five small structures and an unimproved road appeared on the western portion of 
the site just north of Markham Ravine. Nelson Lane appeared built. A canal extended from 
Auburn Ravine adjacent to southern boundary of the site. 
 
1953 – A small structure appeared on the site at the corner of Nicolaus Road and South Dowd 
Road. Two wells appeared in the northern portion of the site.  
 
1973 – The western portion of the site was shown as rectangular ponds (catfish ponds) north of 
Markham Ravine. Additional ponds are also shown within Markham Ravine which appears to be 
dammed in multiple locations. Unimproved roads appeared throughout the central portion of the 
site.  
 
1981 – An irrigation ditch is shown through the middle portion of the site. 
 
1992 – The site appeared relatively unchanged since the 1981 USGS map.  
 
2.2 AERIAL PHOTOGRAPH REVIEW 
 
We reviewed aerial photographs to assist in identifying historic changes that may have impacted 
the site from a geotechnical prospective. We describe notable features below. 
 
1952 – Portions of the site appeared to be used for grain farming. Structures were located in the 
northwestern portion of the site north of Markham Ravine. Many developed and undeveloped 
roads and paths cross the property.  
 
1961 – Portions of the site north and south of Markham Ravine appeared to have been developed 
into terraced rice fields. 
 
1966 – The central portion of the site appeared to have been graded for terraced rice fields. A 
pond was visible within Markham Ravine. 
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1984 – Additional areas of the site appeared to have been graded into terraced rice fields. The 
western portion of the property north of Markham Ravine appeared to be graded into a series of 
rectangular catfish ponds. Markham Ravine appeared dammed through the majority of the site.  
 
1993 – The conditions appeared similar to 1984.  
 
2007 – The conditions appeared similar to 1993. 
 
2008 – The rectangular catfish ponds in the northwest portion of the site north of Markham 
Ravine have been removed. 
 
2012 – The conditions appear similar to 2008. 
 
Key features are identified on our site plan (Figure 2). 
 
2.3 SITE BACKGROUND 
 
As evident in the aerial photographs, we understand the majority of the site has been converted 
to rice fields. We understand these rice fields were graded to make flat terraced cells. 
Additionally, in the northwest corner of the site north of Markham Ravine rectangular ponds 
were constructed in the late 60’s or early 70’s; these ponds were reportedly used for catfish 
farming (Reference 4). The ponds were subsequently removed and a large perimeter berm 
around this area remains. 
 
2.4 GEOLOGY  
 
The site is located in the Great Valley geomorphic province. The Great Valley is an elongate, 
northwest-trending structural trough bound by the Coast Range on the west and the Sierra 
Nevada on the east. The Great Valley has been and is presently being filled with sediments 
primarily derived from the Sierra Nevada. 
 
The site is mapped as Quaternary Upper and Lower Riverbank Formation (Helley, 1985; 
Wagner, 1987). This formation is a dissected alluvial fan with sediments deposited by ancestral 
rivers and streams flowing from the western slopes of the Sierra Nevada. This deposit generally 
consists of semi-consolidated gravels, sands, silts, and minor clay. Additionally, Holocene 
Alluvium mapped within Markham Ravine and Auburn Ravine is described as unweathered 
gravel, sand, and silt deposited by present day river or stream systems. 
 
2.5 SEISMICITY 
 
The site is not located within a currently designated Alquist-Priolo Earthquake Fault Zone and no 
known surface expression of active faults is believed to exist within the site. Fault rupture 
through the site, therefore, is not anticipated. 
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The site does lie within a seismically active region as California has numerous faults that are 
considered active. Generally, a fault is considered active if it has ruptured within the Holocene 
epoch (11,700 years before present). The following table summarizes the distances to mapped, 
active regional faults and estimated maximum magnitude within approximately 50 miles using 
the USGS Spatial Query tool based on USGS 2008 National Seismic Hazard Maps. 
 

TABLE 2.5-1 
Distances to Known Regional Active Faults 

Fault 
Distance  
(miles) 

Maximum Magnitude 
(Hanks) 

Great Valley 3, Mysterious Ridge 39 6.9 

Great Valley 4a, Trout Creek 41 6.4 

Great Valley 4b, Gordon Valley 44 6.6 

 
2.6 SURFACE CONDITIONS 
 
The site has relatively gentle topography and generally drains toward the west and southwest. 
Based on the 1992 USGS topographic map, site grades range from approximately Elevation 
115 feet (Datum: 0 feet = Mean Sea Level) in the eastern portion of the site down to Elevation 95 
on the western edge of the site.  
 
We observed the following site features during our reconnaissance:  
 
 The majority of the site was being utilized for rice cultivation. 
 
 Dirt access roads generally trended east-west and north-south in between rice fields. 
 
 Two residences and associated out buildings were located in the western portion of the site 

north of Markham ravine. One was accessed from South Dowd Road and one from 
Nicolaus Road.  

 
 8- to 10-foot high berms were located around the former catfish pond area in the western 

portion of the site north of Markham Ravine.  
 
 The southeast portion of the site, north of Moore Road and south of Auburn Ravine, 

appeared to be grazing land covered in grass and weeds.  
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Rice Fields 

Looking north near the intersection of Moore 
Road and Fiddyment Road 

  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please refer to the Site Plan, Figure 2, for more information on site features. 
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2.7 SUBSURFACE CONDITIONS 
 
We reviewed the previous exploration logs by others from References 1 and 2, which are shown 
on the Site Plan, Figure 2. The previous explorations performed on the site included 16 borings 
from 1988 and 20 test pits from 2004. The subsurface conditions were logged as discontinuous 
layers of silty sand, clayey sand, silty or sandy clay, and minor clean sands. Commonly, a 
cemented clayey or sandy silt (hardpan) layer was reportedly encountered below 3 feet. Clay 
layers were encountered at various depths in the upper 8 feet with typical reported thicknesses of 
1 to 3 feet. Expansion Index tests on four clay samples indicate high to very high expansion 
potential. 
 
The previous exploration logs are included in Appendix A.  
 
2.8 GROUNDWATER CONDITIONS 
 
Based on review of groundwater elevation data from the California Department of Water 
Resources water data library, static groundwater is likely 40 to 55 feet deep at the site. Water in 
the Markham Ravine pond in the central portion of the site is shown on topographic maps at 
approximately elevation 100 feet, approximately 5 feet below the adjacent fields. 
 
No groundwater was encountered in the previous borings or test pits, however it was noted that 
the 1988 borings encountered very moist soil in some locations directly above cemented soil 
(hard pan). This very moist soil was interpreted as being seasonal perched groundwater.  
 
Based on the 1988 boring data and our experience with this geologic formation, shallow perched 
water may be present in some areas after prolonged wet weather and near Markham and Auburn 
Ravines. 
 
Fluctuations in the level of groundwater may occur due to variations in rainfall, irrigation 
practice, and other factors.  
 
3.0 PRELIMINARY CONCLUSIONS 
 
Based on our research and site observations, we did not find any significant geotechnical 
constraints that would preclude development at the site. The primary geotechnical concerns that 
could affect development include existing fills, potentially expansive soils, and perched 
groundwater. We summarize our conclusions below. 
 
3.1 EXISTING FILL 
 
In areas of the site used for rice farming, shallow cuts and fills appear to have been made to level 
the rice fields. Additionally, cuts and fills were made to construct and subsequently remove 
catfish ponds in the western portion of the site. Filled berms remain surrounding the catfish pond 
area. The rice fields, catfish ponds, and berms are identified on the Site Plan, Figure 2. 
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The previous geotechnical reports do not identify or characterize the existing fill. Future 
geotechnical work should include exploration to characterize the approximate extent and depths 
of the existing fill. 
 
In future structural areas, the existing fill should be considered non-engineered and will require 
removal and recompaction prior to constructing improvements. We present fill removal 
recommendations in Section 4.1.  
 
3.2 EXPANSIVE SOIL 
 
Clay layers were identified in the majority of the previous explorations on the site. The typical 
reported clay thicknesses are 1 to 3 feet at various depths within the upper 8 feet. Previous 
laboratory tests show the clay soil exhibits high to very high expansion potential. Expansive soils 
shrink and swell as a result of seasonal moisture fluctuations or changes in irrigation practices. 
This can cause heaving and cracking of slabs-on-grade, pavements, and structures founded on 
shallow foundations. Building damage due to volume changes associated with expansive soils 
can be reduced through proper compaction, selective grading, and proper foundation design.  
 
3.3 STATIC AND PERCHED GROUNDWATER  
 
It does not appear that the static groundwater level beneath the site will affect the proposed 
development. However, based on our review of available data and experience with the Riverbank 
Formation, shallow perched water may be present in some areas after prolonged wet weather and 
especially near Markham and Auburn Ravines. Perched water at the site may impede grading 
and underground utility installation activities. 
 
3.4 2010 CBC SEISMIC DESIGN PARAMETERS 
 
For preliminary consideration, we provide the 2010 California Building Code (CBC) seismic 
parameters in Table 3.4-1 below. 
 

TABLE 3.4-1 
2010 CBC Seismic Parameters 

Item 
Design 
Value 

Site Class D 

0.2 second Spectral response Acceleration, Ss 0.43 

1.0 second Spectral response Acceleration, S1 0.21 

Site Coefficient, Fa 1.46 

Site Coefficient, FV 1.99 

Maximum considered earthquake spectral response accelerations for short periods, SMS 0.63 

Maximum considered earthquake spectral response accelerations for 1-second periods, SM1 0.41 
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Item 
Design 
Value 

Design spectral response acceleration at short periods, SDS 0.42 

Design spectral response acceleration at 1-second periods, SD1 0.27 

Long-period Transition Period, TL 12 

 
3.5 GEOLOGIC 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. The common secondary seismic hazards include ground shaking and ground lurching. 
The following sections present a discussion of these hazards as they apply to the site. Based on 
topographic and lithologic data, the risk of regional subsidence or uplift, lateral spreading, 
landslides, tsunamis, flooding or seiches is considered low to negligible at the site. 
 
3.5.1 Liquefaction 
 
Soil liquefaction results from loss of strength during cyclic loading, such as imposed by 
earthquakes. Soils most susceptible to liquefaction are clean, loose, saturated, uniformly graded 
fine sands below the groundwater table. Empirical evidence indicates that loose silty sands are 
also potentially liquefiable. When seismic ground shaking occurs, the soil is subjected to cyclic 
shear stresses that can cause excess hydrostatic pressures to develop. If excess hydrostatic 
pressures exceed the effective confining stress from the overlying soil, the sand may undergo 
deformation. If the sand undergoes virtually unlimited deformation without developing 
significant resistance, it is said to have liquefied, and if the sand consolidates or vents to the 
surface during and following liquefaction, ground settlement and surface deformation may occur.  
 
The subsurface conditions described in the previous explorations included layers of silty and 
clayey sand with some minor clean sand. Blow counts indicate sand that is dense to very dense 
with no static groundwater encountered to the maximum depth explored of about 15 feet. Based 
on the limited occurrence of sand layers, the relatively high density of the those layers and the 
relatively deep groundwater, it is our opinion that the risk of liquefaction at the site during an 
earthquake is likely low to negligible. Future explorations should be performed to confirm the 
conditions and verify these findings. 
 
3.5.2 Ground Rupture  
 
Since there are no known active faults crossing the property and the site is not located within an 
Earthquake Fault Special Study Zone, it is our opinion that ground rupture is unlikely at the 
subject property.  
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3.5.3 Ground Shaking 
 
An earthquake of moderate to high magnitude generated within the region could cause 
considerable ground shaking at the site. To mitigate the shaking effects, all structures should be 
designed using sound engineering judgment and the current California Building Code (CBC) 
requirements, as a minimum. Seismic design provisions of current building codes generally 
prescribe minimum lateral forces, applied statically to the structure, combined with the gravity 
forces of dead-and-live loads. The code-prescribed lateral forces are generally considered to be 
substantially smaller than the comparable forces that would be associated with a major 
earthquake. Therefore, structures should be able to: (1) resist minor earthquakes without damage, 
(2) resist moderate earthquakes without structural damage but with some nonstructural damage, 
and (3) resist major earthquakes without collapse but with some structural as well as 
nonstructural damage. Conformance to the current building code recommendations does not 
constitute any kind of guarantee that significant structural damage would not occur in the event 
of a maximum magnitude earthquake; however, it is reasonable to expect that a well-designed 
and well-constructed structure will not collapse or cause loss of life in a major earthquake 
(SEAOC, 1996). 
 
3.6 STORMWATER INFILTRATION 
 
Based on our review of the previous exploration data, silty sand and clayey sand layers are 
common at various depths at the site. These sand layers are typically dense to very dense and 
will likely have varying amounts of silt and clay. Considering the relatively high density of the 
native soils, the sands may have relatively low permeability values for stormwater infiltration. 
Future field infiltration tests can be performed to further evaluate infiltration rates for conceptual 
design purposes. 
 
4.0 PRELIMINARY RECOMMENDATIONS 
 
The preliminary recommendations included in this report, along with other sound engineering 
practices, should be incorporated as a part of planning for the project. Prior to development, we 
should be retained to provide a design-level geotechnical exploration report areas of proposed 
development. 
 
4.1 EXISTING FILL MITIGATION 
 
As discussed in Section 3.1, existing non-engineered fills may be associated with rice field 
grading, former catfish pond areas, and berms. In areas that will have future structural 
improvements, the existing non-engineered fills will need to be removed to competent native 
soil, as determined by ENGEO. The rice fields, former catfish pond areas, and berms are shown 
on the Site Plan, Figure 2. We recommend future geotechnical exploration to further characterize 
the extent of any fills in future development areas. Preliminary earthwork recommendations to 
address removal and recompaction of non-engineered fills are presented in Section 4.3. 
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4.2 EXPANSIVE SOILS 
 
As described is Section 3.2, soils with high to very high expansion potential were encountered at 
the site.  
 
For preliminary planning purposes, we recommend that all single- or multi-family wood-frame 
residential buildings be supported on post-tensioned mat foundations bearing on competent 
native soil or compacted fill. Alternatively, conventional footings with slabs-on-grade can be 
used if the upper 2 feet of the buildings pads can be constructed with select fill with low 
expansion potential.  
 
In addition, to reduce expansion potential of engineered fills, we recommend that all potentially 
expansive soil on site be compacted at a slightly lower relative compaction at a moisture content 
well over optimum.  
 
Additional exploration should be performed to further evaluate the extent and properties of the 
expansive soil. 
 
4.3 EARTHWORK  
 
Prior to development, the existing ground surface would need to be cleared of all surface and 
subsurface deleterious materials including existing building foundations, slabs, buried utility and 
irrigation lines, pavements, debris, and designated trees, shrubs, and associated roots. We 
recommend stripping organics, removing any existing fill, scarifying, moisture conditioning and 
compacting the soil prior to fill placement, following cutting operations, and in areas left at 
grade. For relatively low expansion potential native or import soil, we recommend compaction of 
fill to at least 90 percent relative compaction (ASTM D-1557) and compaction of the upper 
6 inches of finish pavement subgrade to at least 95 percent relative compaction prior to aggregate 
base placement. Soil should be compacted at a minimum of 1 percentage point over optimum 
moisture content.  
 
Where expansive native soil is encountered, we generally recommend that fill be compacted 
within a range of 87 to 92 percent relative compaction at a moisture content at least 4 percentage 
points above optimum. Landscape fills can generally be compacted to minimum 85 percent 
relative compaction.  
 
In general, we anticipate the onsite soil should be suitable as fill material provided it is processed 
to remove concentrations of organic material, debris, and particles greater than 6 inches in 
maximum dimension. Imported fill should meet the above requirements and have a plasticity 
index less than 12.  
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4.4 FOUNDATIONS  
 
4.4.1 Residential Buildings 
 
On a preliminary basis, we recommend that the planned single- and multi-family residential 
structures be supported on post-tensioned (PT) mat foundations bearing on prepared native soil 
or compacted fill. We anticipate that PT mats will typically be about 10 inches thick and have a 
thickened edge at least 2 inches greater than the mat thickness. PT mats are generally designed in 
accordance with the latest edition of the Post-Tensioning Institute’s “Design of Post-Tensioned 
Slabs.” 
 
Alternatively, buildings can be supported on conventional footings with slab-on-grade provided 
the upper 2 feet of the building pad is constructed with select low expansion potential soil. The 
minimum depth of continuous or isolated spread footings would generally be 12 to 18 inches 
below lowest adjacent grade, depending on the number of stories. Maximum allowable dead plus 
live load bearing capacities for this type of footings is usually in the range of 2,500 to 
3,500 pounds per square foot (psf). These can be increased by one-third under the short-term 
effects of wind or seismic loading. 
 
Interior concrete floor slabs-on-grade should have a minimum thickness of 5 inches, be 
adequately reinforced to resist minor soil movement, and underlain by a minimum of 4 inches of 
crushed rock. Residential first-floor concrete mats and slabs-on-grade are typically underlain by 
a vapor retarder in habitable areas, which commonly consists of a Class A vapor retarder per 
ASTM E 1745-97 “Standard Specification for Plastic Water Vapor Retarders used in Contact 
with Soil or Granular Fill under Concrete Slabs”. 
 
4.4.2 Commercial and Retail Buildings 
 
For typical one to three-story light wood-, steel-frame or concrete tilt-up commercial 
construction, we anticipate that conventional shallow footings may be used to support continuous 
perimeter and isolated interior loads on engineered fill. Similar to the residential building pads, 
the upper 2 feet of the building pad would need to be constructed with select low expansion 
potential soil. Alternatively, lime treatment of the building pads can be performed where 
expansive soil is present. The minimum depth of continuous or isolated spread footings would 
generally be 18 to 24 inches below lowest adjacent grade, depending on the structural loads. 
Maximum allowable dead plus live load bearing capacities and slab recommendations similar to 
those noted above for residential buildings would also be applicable. 
 
4.5 RETAINING WALLS 
 
We anticipate that retaining walls may be necessary for various portions of the development. 
Retaining walls should be designed to resist active lateral earth pressures. For preliminary design 
purposes, retaining walls up to 10 feet tall may be designed using an equivalent fluid pressure of 
45 pounds per cubic foot (pcf) for drained, level backfill conditions and a passive resistance 
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based on an equivalent fluid pressure of 300 pcf. Adequate drainage should be provided to 
prevent the buildup of hydrostatic pressures behind the wall. This drainage should consist of a 
graded rock drain or composite drainage material. Backfill material should be free of clay and 
should be compacted to a minimum of 90 percent relative compaction. 
 
We anticipate that retaining walls less than 10 feet tall can likely be supported on shallow footings 
bearing in competent native soil or engineered fill. Retaining walls greater than 10 feet tall, with 
sloping backfill, or constructed on sloping ground will require site-specific design recommendations. 
 
4.6 PRELIMINARY PAVEMENT DESIGN 
 
Based on the fine-grained soils encountered and the previous R-value testing, we recommend 
that preliminary pavement sections be based on an R-value of 5, a typical value for silty and 
clayey soil. Using a preliminary design R-value of 5, we developed the following flexible 
pavement sections in accordance with the design methods contained in Topic 630 of Caltrans 
Highway Design Manual. The design-level report should include R-value testing to verify the 
appropriate design R-value.  
 

TABLE 4.6-1 
Preliminary Flexible Pavement Sections 

Traffic Index 
Hot Mix Asphalt 

(inches) 
Class 2 Aggregate Base 

(inches) 
5 3 10 

6 3½  13 

7 4 16 

8 4½  19 

 
Where Portland cement concrete pavement sections are needed to resist heavy loads and turning 
forces, such as in fire lanes or trash enclosures, we recommend a preliminary minimum section 
of 6 inches of Portland Cement concrete over 6 inches of Caltrans Class 2 Aggregate Base. 
Concrete for these applications typically has a minimum 28-day compressive strength of 
3,500 pounds per square inch and includes minimum control joint spacings in accordance with 
Portland Cement Association guidelines. The actual concrete thickness will depend on the 
subsurface conditions and the anticipated loading conditions. 
 
5.0 DESIGN GEOTECHNICAL REPORT 
 
This report presents preliminary geotechnical findings, conclusions, and recommendations 
intended for preliminary planning purposes only. Design-level geotechnical explorations and 
assessments should be performed when development plans are finalized. Design-level 
exploration should be performed to further evaluate the presence of existing fill, expansive soil, 
perched ground water. Specific recommendations for site grading and the design and 
construction of foundations and utilities should be included in the design-level report.  
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6.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
This report presents preliminary geotechnical recommendations for design of the improvements 
discussed in Section 1.2 for the Lincoln Village 5 Special Use District B project. It is the 
responsibility of the owner to transmit the information and recommendations of this report to the 
appropriate organizations or people involved in design of the project, including but not limited to 
developers, owners, buyers, architects, engineers, and designers. The conclusions and 
recommendations contained in this report are solely professional opinions and are valid for a 
period of no more than 2 years from the date of report issuance. 
 
We strived to perform our professional services in accordance with generally accepted 
geotechnical engineering principles and practices currently employed in the area; no warranty is 
expressed or implied. There are risks of earth movement and property damages inherent in 
building on or with earth materials. We are unable to eliminate all risks or provide insurance; 
therefore, we are unable to guarantee or warrant the results of our services. 
 
This report is based upon field observations, photos, and review of documents available at the 
time of report preparation. This document must not be subject to unauthorized reuse, that is, 
reusing without written authorization of ENGEO. Such authorization is essential because it 
requires ENGEO to evaluate the document’s applicability given new circumstances, not the least 
of which is passage of time.  
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Figure 1 - Vicinity Map 
Figure 2 - Site Plan 
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APPENDIX A 
 

Previous Exploration Logs 
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