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D&M CONSULTING ENGINEERS, INC.

Geotechnical/Environmental/Materials Testing

A URS CORPORATION COMPANY

August 6, 2001
File: 0001892

Harper Canyon LLC

¢/o WHITSON ENGINEERS
2600 Garden Road, Suite 230
Monterey, California 93940

Attention; Mzr. Ken Whitson -

Subject: Geological and Geotechnical Feasibility Study for the Proposed Encina Hills
Subdivision in Unincorporated Monterey County, California

Gentlemen:

D&M Consulting Engineers, Inc./Terratech, Inc. (D&M/Terratech) is pleased to submit a draft of
our geotechnical and’ geological feasibility :study report for the proposed . Encina Hills -
Subdivision, formerly referred to as the Harper Canyon project, in Monterey County, California.
The attached draft report provides a description of the research and site studies performed, and
our conclusions and recommendations regardmg the site condmons as they related to the
proposed project.

In summary, it is our opinion that the site may be developed as presently proposed, provided that
the recommendations presented in our report are followed. The majority of the site is covered by
a mantle of medium dense to loose colluvial soils generally ranging from about 3 to 5 feet thick.
These sandy soils are highly erodible and potentially unstable where they exist on slopes, and
should be removed and replaced as engineered fill prior to filling or roadway construction. These
soils will also need to be considered in development of the 17 custom home sites. Other issues
that need to be addressed as they relate to the development of the project include two mapped
landslides, existing erosion gullies, high erosion potential of the soils found on the site once
disturbed, and landslide or debris flow potential of the weaker near surface soils. Methods to
address and mitigate the issues highlighted herein are presented in our report.

Preliminary geotechnical recommendations are also presented which address development of the
custom home sites. These include discussions of surface and subsurface water, weak surficial
soils, potential impacts of the geologic and topographic regime and possible methods of

mitigation where adverse or unfavorable conditions are present.
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We appreciate the opportunity to provide our services to you on this project. This draft report is
provided to you at this time for review, comment and discussion. Upon completion of your
review we will be more than happy to discuss your comments and make revisions as appropriate.

Sincerely,

D&M CONSULTING ENGINEERS, INC.,/TERRATECH
A URS CORPORATION COMPANY

No. 35389

Exp. 9-3092

Gregory J Ruf, P.E.
Principal Engineer

Christopher M. Palmer, R.G., CE.G,HG.
Senior Engineering Geologist

,+ CERTIFED
© EHGINEERING
cc:  Addressee (4) GEOLOG&ST_
‘Whitson Engineers (3) : _
Ms. Liz Farwell (1) S TN
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GEOLOGICAL AND GEOTECHNICAL FEASIBILITY STUDY - -
- PROPOSED ENCINA HILLS SUBDIVISION.
MONTEREY COUNTY, CALIFORNIA

1.0 INTRODUCTION

This i‘eport presents the results of our geological and geotechnical feasibility study of the
Proposed Encina Hills Development site in unincorporated Monterey County, California. In
addition to addressing the feasibility of developing the site, preliminary geotechnical
recommendations are presented where mitigatiori of poor site conditions is needed. The project
site is located southeast of Highway 68 and northeast of San Benancio Road. Access to the site
is from Meyer Road by way of San Benancio Road as iﬁdicated on the Geologic Site Plan, Figure
2.

1.1 PROJECT DESCRIPTION

The proposed development will providé 17 custom home sites within about 164 acres of the
343.92-écre site. Lots will range in size from 5.1 to 34.3 acres. Approximately 180 acres of the
parcel will remain as open space. Initial development of the project will include the construction
of roadways and, underground utilities. After this phase of the project is complete, lots will be
sold for individual development as custom home sites. The proposed development is shown on

the Geologic Sité Map, Figure 2. The basis for fhe geologic site map is the topographic map of
| the property prepared by Whitson Engineers. - ' B

1.2 PURPOSE AND SCOPE OF WORK

The purposé of this study was to evaluate the geologié and geotech.nicai feasibility of developing
the site, iﬁ_cluding the 17 single-family residential lots shown on the geologic site map as well as
the roadways to allow for site access. This entailed evaluating the potential for regional and site-
specific geologic conditions to adversely impacf or preclude development of the éite or selected
areas of the property. In addition to evaluating the geologic conditions, we also considered the
geotechnical aspects of the geologic deposits and the soils encountered in our subsurface studies

with respect to future development. Our conclusions regarding the geologic and geotechnical

.. 0001892(S2R0098) . .. . ... . ... _. .. . FPeelof 4
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aspects of site development and preliminary recmmendations for use in future development of

the site development plann_ii;g process have been developed and are presented in this report.

Our investigation was performed in general agreement with the scope of work outlined in our
proposal dated February 5, 2001, with direction from the project owner/applicant’s agent and the
project Civil Engineer, Whitson Engineers, as our study progressed. The California Division.of

Mihes and Geology guidelines for geologic studies was considered in our pe_rfognance of this

study as required by the Monterey County Planning Department.

The scope of s:cafvi;:és provided during this study included the following;
1. Review of geologic.and geotechnic,ai maps, and other infdﬁnaﬁon in our files pertinent' to the
site and vicinity. o : A

2. Review of four stereo sets of aerial photographs of the site area to view the geologic and
geomorphic setting, and possible evidences of faulting or landsliding, and to evaluate the
geologic units on the site.

'+3, Geologic reconnaissance and field mapping.of the subject property by a Certified Engineering

Geologist. ' .

- 4. Site reconnaissance by Registered Professional Engineers.

5. Excavation of 23 test pits on the site with a backhoe to. explore the geologic units and
structural conditions on the site. The test pits were excavated to depths of 4 to 12 feet below
existing ground surfaces and were logged by a D&M/Terratech geologist. Locations of'the

. test pits ate shown on the Geologic Site Plan (Figure 2). Test pit logs are included in the
Appendices. o

6. Drilling of 12 exploratory borings for geotechnical purposes using truck-mounted drill rigs to
investigate subsurface conditions.

7. -Soil samples were collected during the drilling of the exploratory borings at mﬁﬁmum éepth

intervals of 5 feet to allow for examination and logging. ‘A D&M/Terratech geologist lo gged
-all of the borings.- Locations of the soil borings are shown on the -Geolggic Site Plan (Figure
2). A Boring Log Legend and the logs of the borings are included in the Appendix.

8. Evaluation of the information collected, identification of any potential geologic constraints to
the proposed development, and development of geologic recommendations for addressing
any constraints identified. e : P

9. Engineéﬂng analysis of the gébloéﬁ'd data and subsurface data obtained from the borings and

- test pits.

.. Pege20of48 .
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10. Evaluation of the research and field data regarding possible geologic and seismic hazards
affecting the site and the proposed project.

11. Preparation of this report addressing both the geotechnical and geologic aspects of future site
development. The report includes our geologic map, test pit logs, boring logs and geologic
cross-sections of the subject property.

Evaluation and recommendations for final design and construction, including mass grading, of
subdivision lots and custom homes is beyond the scope of this report and will require further site
studies. In addition, this study specifically excluded the assessment of environmental

characteristics, particularly those involving hazardous substances at the site.

. - 0001892(52R0098).. v .. « evtiun
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2.0 GEOLOGY

?2.1 REGIONAL GEOLOGY

The Monterey Bay A.rea occurs along the edge of the Coast Range Geomorphlc Province, and is
comprised of a discontinuous series of northwest trendmg mountain ranges, ridges and
intervening valleys characterized by intense, complex folding and faulting. The general geologic
framework. of the Monterey Bay -Area is reported in regmnal studies prepared by the Cahforma
Division of Mines and Geology (1959, 1977) and Clark and others (2000).

The region lies adjacent to the San Andreas Fault System, which has created predominantly
northwest-southeast trending geologic structure and topographic features. The San Andreas Fault
System constitutes the boundary between the Pacific and North American tectonic plates, and

active faults are abundant in the region.

The property is situated near the northern end of the Sierra de Salinas Mountain Range. The
crystalline basement rock, at depths of as much as 3,600 feet, consists of granitic rocks of the
 Salinian block and the older Sur Series metasedimentary rocks. The oldest on-site geologic unit

exposed in the area is Plio-Pleistocene Continental Deposits that have been identified as the Paso |
Robles Formation (Clark and others, 2000). Tt is estimated that the maximum thickness of the
Paso Robles Formation in ﬁe area is approximately 500 feet. The Paso Robles Formation
underlies by the Santa Margarita Sandstone, a very fine to coarse-grained arkosic sandstone up to
1,300 feet thick (Clark and others, 2000). The Paso Robles Formation and the underlying Santa
Margarita Formation constitute significant regional aquifers. Quaternary alluvium is mapped

overlying the Paso Robles Formation in the major regional drainages (Dibblee, 1999).

Regional mapping by Clark and others (2000) shows the bedrock in the region is gently to
moderately inclined, and is folded into a series of alternating synclines and anticlines with
complex structural trends of both north-south and east-west geomorphic ridge expressions

associated with variations of the bedding inclinations across the site.

- 0001852(52R0098). ... S Pagedofar L L, L Aegust6, 2000 -
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2.2 S1TE GEOLOGY
2.2.1 Bedrock Units

A recent geologic study of the Monterey and Seaside Quadrangles area has been published by
Clark and others (2000), which also incorporates the work of several prior studies, including
amongst others, Clark and others (1974, 1997), Dupre (1990), Greene and others (1973), and
Rosenberg and Clark (1994). Based on the recent study of Clark and others (2000), four geologic
units have been mapped at the site area. These include the surficial units which include:
Colluvium, Qc; Alluvial Deposits, Qal; and questionabl; or possible Quaternary Landshde
Deposits, Qls; and the underlying bedrock unit, the Paso Robles Formation/Continental Deposits
Undivided, QTc. Descriptions of these units at the site area from Clark and others (2000) are

presented below.

e Paso Robles Formation/Continental Deposits, QTc - A series  of nonmarine,

semiconsolidated, oxidized, poorly sorted, fine to coarse grained sand beds with pebble and -
cobble interbeds. These deposits have been correlated to the Paso Robles Formation in
southern Salinas Valley, and stratigraphic relations suggest these deposits are Pleistocene and
possibly Pliocene in part and thus younger than the type Paso Robles Formation.

e Colluvium. Oc (Holocene) - Unconsolidated, heterogeneous deposits of moderately to poorly

sorted silt, sand, and gravel, which where explored on the subject site consisted mostly of
sand and silty sand. These materials on the site have been derived from the Paso Robles
Formation and generally ranged from a loose to very loose condition in surface exposures, to
compact and.medium dense where underlying relatively level valley areas. Where these
materials are in a loose to very loose condition along slopes, they are subject to local sand

runs and a slow downslope creep.

e Alluvial Deposits, Qal (Holocene) - Unconsolidated, heterogeneous deposits of moderately
sorted silt and sand with discontinuous lenses of clay and silty clay, and locally gravel. These
materials were generally in a compact, consolidated condition where explored in the

generally level valley portions of the site.

. 0001892(52R0098) . Pagesofas o August6,2001
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o Landslide Deposits, Qls - Based on our aerial photo analysis, field reconnaissance of exposed

units, field exploration pits, and a review of data obtained in prior studies at the site, we
believe there is sufficient information to conclude that two slides may be present on-site.
Also, the slope is mantled by colluvial soils that have been deposited from weathering and

' erosion of the Paso Robles Formation which underlie the slope.

..2,2.2 Surficial Units

Residual soils on-site are derived from complete weathering of the underlying bedrock or other
geologic material. Colluvial soils develop by rhe same processes but migrate downslope by
creep, slopewash, and other gravity-iﬁduced processes. Our subsurface investigation revealed a
soil mantle between 2 and 5 feet thick, derived from the underlying materials, overlying the Paso

Robles Formanon The soil consists primarily of medium dense to dense clayey to silty sand.

Granmc cobbles were encountered at a depth of about 3 feet in the Lot 1 test pit, and 1- to 2-foot

diameter boulders of arkosic sandstone were found at a depth of about 1 to 2 feet in the Lot 11

test pit.

Two relatively recent small Iandslides with distinct head scarps' were observed on lots 14 and 15.
Two apparent older large landslides are mapped on lots 11 and 13, adjacent to the eastern
property line (see F1gure 2, Geologic Slte Plan). They were mapped based upon aerial photo
mterpretahon and a surface reconnaissance. Subsurface exploratlon of these features was not
undertaken at this t1rne, as available equipment could not access the two lots due to the saturated
condition of the near-surface soils in March 2001 when the initial field study by D&M was
performed. In addition, the dense brush and trees also preclude access to these areas. If future
subsurface exploration is to be undertaken, a dozer cut road will likely be required to gain site

access.

Hummocky topography was observed on Lots 8 and 9 but no scarp was ev1dent in aerial photos.
The hummocky topography combined with shallow subsurface water found in the colluvinm
overlying the Paso Robles Formation in the test pits on Lots 8 and 9 suggest that the slopes prone

to creep. The hummocky topography may also be indicative of smaller surficial slides, similar to

. 0001892(52R0098) e, L ReEeSOR4 o Augists 2001
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those observed on Lots 14 and 15, with the effects of erosion now obscuring the scrap and toe

areas. Several erosion gullies and scarps were observed within the site boundaries on the aerial

photos and during our reconnaissance of the site. These are depicted on Figure 2.
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3.0 FAULTING AND SEISMICITY

3.1 REGIONAL AND LOCAL FAULTING

An overview of the fault setting of Central California and the Monterey Bay area is presented in
several regional studies including Wallace (1990), Jennings (1994), Rosenberg and Clark (1994),
and Clark and others (1997). The regional faults setting is shown on Figure 4, from Jennings
(1994), while the local fault setting and Area Geology Figure 4, taken from Clark and others
(2000).

This site is located in the seismically active San Francisco-Monterey Bay region but outside the
earthquake fault zones established in accordance with the State of California Earthquake Fault
Zones (Hart and Bryant, 1997) established by the Alquist-Priolo Earthquake Fault Zoning Act of
1972.

Small areas along the southern end of the site, including portions of Lot 17 and the remainder
parcel, are located in County of Monterey Geotechnical Hazard Zone VI, the zone with the
greatest prevalence of seismic hazards (Burkland & Associates, 1974). The remainder of the site

is located in Hazard Zone IV.

Faults listed on maps produced by California Department of Conservation, Division of Mines
and Geology (CDMG, 1998) and published by the International Conference of Building Officials
have been classified as Type A and Type B faults for the purpose of evaluating potential seismic
impacts associated with these faults. A review of the ICBO published maps indicates that the
site is about 33 km southwest of the San Andreas (Pajaro) Fault, the closest Type A fault. The
maximum expected magnitude of an earthquake for this segment of the San Andreas Fault is 7.9
(CDMG, 1998). The closest Type B faults are the Rinconada Fault located 4.5 km northeast of
the site and the Monterey Bay-Tularcitos Fault located 10.2 km southwest of the site. The
maximum expected magnitude (Mw = moment magnitude) of an earthquake generated by the

Rinconada Fault is 7.3 (CDMG, 1998).

In addition to the fault zones mapped by CDMG, fault mapping by Dupre (1990) indicates the
presence of other local faults. The active fault closest to the site is the Chupines Fault, located
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about 4 km southwest of the site. Vaughan and others (1991) calculated & “maximum slip rate of -

about 2 mm per year over the last 12,000 to 13,000 years” based on evidence from a trench about
4 km from the site (Clark and others, 1994). Rosenburg and Clark, (1994) report that epicenter
data plotted within 1 km of the mapped fault trace suggests that the western part of the Chupines

Fault zone is active. A maximum expected magnitude was not available for the Chupines Fault.

The Harper Fault is mapped trending northwest southeast about 2,000 feet east of the site (Dibblee,
1999; Burkland, 1974). Burkland (1974) also shows the Harper Canyon Fault trending northwest-
southeast along San Benancio Canyon Road, about 1,300 feet southwest of the site. Burkland
considered both the Harper and Harper Canyon Faults to be potentially active, as they offset
Pleistocene strata. However, Clark and others (2000) note that there is no evidence.of Holocene

activity on the Harper Fault; these authors do not discuss the Harper Canyon Fault activity.

Existing ‘geologic‘maps of the site and surrounding area do not show any faults on the property.
Our review of aerial photographs and our geologic mapping did not reveal any photolineamehts or

evidence of faulting on the site.

Active and potentially active faults that may result in signiﬁcanf ground shaking at the site are

listed on Table 1, which includes regional faults such as the San Andreas, and others, as well as

local faults. The locations of the faults and associated parameters presented on Table 1 are based
on data presented by Hart and others (1984), Wesnousky (1986), Wong and others (1988),
Working Group on California Earthqual;e Probabilities (1990), Schwartz (1994), Jennings
(1994), Mualchin (1995), Frankel and others (1996), Petersen and others (1996), and Clark and
others (1997). The information on faults contained in Table 1 are based on the f‘aultis distance
from the site, fault length, slip rate, and maximum earthquake moment magnitude determined
from the program EQFAULT version 3.0 (Thomas Blake and California Division of Mines and
Geology, 1998). This was supplemented with a search with epicenter data from 1994-1999 from
the University of California at Berkeley, Northern California Earthquake Data Center. The
approximate site center coordinates, taken from the 7.5 minute Sprecicels, California Quadrangle

Map (USGS, 1947; rev. 1968; 1975), are:

Latitude: 36.5750 North Longitude: 121.6980 West
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Sigpificant Faults
Fault Name Fault Closest Magnitude of  Slip Rate
Length  Distance to Maximum (mm/yr)
(km) Site (km)  Earthquake
Rinconada 105 4.5 7.3 1.0
Monterey Bay 99 10.4 7.1 0.5
Palo Colorado (Sur) 80, 26:5 .. AY 3
Zayante-Vergeles 56 27.6 68 . 0.1
San Andreas (creeping) 470 323 6.5 24
-San Andreas (Pajaro) 470 32.5 ‘ 6.8 24
San Andreas (1906) 470 32.5 7.9 24
Calaveras (so. of Calavéras Res.) 100 38.6 ' 6.2 15
‘Sargent 53 13.6 . ¢ 6.5 3
San Andreas (Santa Cruz Min.) 470 42.2 7.0 24
Quien Sabe 14 470 o 640 1
San Gregorio 129 47.2 . 73 5
Hosgri - ' 172 - 47.6 .73 .25
Monte V1sta—Shannon 41 68.1 . 6.8 0.4
Ortigalita 83 71.3 6.9 1
San Andreas (peninsula) 470 723 7.1 24
Great Valley (segment 9) 39 75.5 6.6 1.5
Great Valley (segment 8) 41 76.5 6.6 1.5
Hayward SE Extension 26 77.9 6.4 -3
Great Valley 10 - Y 22 - ¢ 780 6.4 1.5
Great Valley11. . - . . ... 25 86.9 6.4 . 1.5
Greenville-Marsh Creek | 56 95.7 69 2’
Calaveras (northern) 52 - 973 6.8 6 .
Hayward South . 26 . 719 6.4, 3
Hayward (Total Length) 80 236 11 9
Great Valley (segment 7) 45 . 537 6.7 1.5
Great Valley 12 . 17 104.9 6.3 1.5
Great Valley 13 30 ¢ 1158 65 1.5
| San Andreas (Parkfield) ‘ - 470 1199 . -1 6.7 24
- |-San Andreas (1857 Rupture) 470 - 1199 7.8 24
Great Valley (segment 6) 45 1225 67 - 15
‘| Hayward (north) - 26 - 1345 64 . -3
Great Valley14. . .- . .- 24 - 1429 6.4 , L5
Concord-Green Valley 26 148.1 69 6
San Andreas (Cholame) * 470 155.5 7.8 24
San Andreas (north coast) 470 159.4 7.1 24
Los Osos o 44 159.8 6.8 ' 0.5
San Juan ‘ o 68 160 7.0 1
_ 0001892(52R0098) Page 10 of 48 ' August 6, 2001
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3.2  SEISMICITY
3.2.1 Historical Seismicity

Monterey is in a region of Central California, which is traditionally characterized by high seismic
activity. Some of the significant nearby historic earthquakes include the 1906 (M8+) San
Francisco earthquake, the 1838 (M7) San Francisco earthquake, the 1989 (M6.9) Loma Prieta
earthquake, the 1836 (M6.8) Hayward earthquake, the 1868 (M7) Hayward earthquake, the 1858
(M6.3) San Jose earthquake, the 1864 (M6) South Santa Cruz Mountains earthquake, the 1865
(M$.5) South Santa Cruz Mountains earthquake, the 1870 (M6) Los Gatos earthquake, the 1884
(M6) Santa Cruz Mountains earthquake, the 1897 (M6.3) Gilroy earthquake, the 1911 (M6.5)
Calaveras fault earthquake, the two 1926 (M6.1) Monterey Bay earthquakes, and the 1984

(M6.1) Morgan Hill earthquake.

Smdieé ‘by McCrorjf and others (1977) indicate that during tHe 1906 San Francisco Earthquake on
the San Andreas Fault that the site occurs in an area that generalllj;'experieneed Rossi+Forel
Intensity values of VII to VIII. They also report that Modified Mercalli Intensity values (MM) of
between VI and VI occurred in the site area over a dozen times during a 159 year period.. Youd
and Hoose (1978) indicate a report of 1906 earthquake shaking damage to tracks along the coast
the between Seaside and Del Monte, although no damages are described for the Immecha‘te site

arca.

The Loma Prieta Earthquake (October 17, 1989, magnitude 7.1) occurred along the San Andreas
Fault with the epicentral area about 40 kilometers north of the site. Plafker and Galloway (1989)
and Stover (1990) indicate that the site rests in the general vicinity of Modified Mercalli Scale
earthquake shaking intenéity distributions of 6. The magritude of ground motion measured
instrumentally shows that the earthquake is reported to have triggered over 130 strong motion
instruments operated' by the U.S. Geological Survey and the California Division of Mines and
Geology (BERI, 1989, Benuska, 1990). An mstrumentatlon station in the Monterey area showed
an acceleration value 0£0.07 (EERL 1989, Shakal and others, 1989).
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The parameters used to define the limits of the historical earthquake search include geographical
limits (within 100 km of the site), dates (1800 through February 2000), and magnitudes (M>4).

A summary of the results of the historical search is presented below.

(1) Time Period (1800 to February 2000) - . .- . 201 years
(2) Maximum Magnitude M8.3
(3) Approximate distance to nearest historical M>4 earthquake ‘ 2.6 km

(4) Number of events exceedirig magnitude 4 within search area 763

3.2.2- Design Level Earthquake

We have developed peak ground accelerations for Upper Bound Earthquake (UBE) and the

DeSLgn Basis Earthquake (DBE). As defined in the 1997 UBC, the UBE is defined as the ground

motion that has a 10 percent probability of being exceeded in 100 years (return period of about

950 years). The DBE is defined i in the 1997 UBC as the ground motlon that has al0 percent ‘
probability of bemg exceeded n 50 years (retum per10d of about 475 years)

A probabilistic seismic hazard "analyévis was used to estimate the peak ground accelerations for
the UBE and DBE, as discussed above. This analysis involves the selection of an appropriate
predictive relationship to estimate the ground motion parameters, and, through probabilistic
metheds, estimate of peak accelerations. The results of these analyses are presented in Section

4.2.1 of this report.

323 Attenuation Relationship

The types of faulting, magmtudes of the earthquakes, and the local soil conditions can influence

s1te—spec1f1c ground motions. The attenuation relatlonshlps used to estimate ground motion from

~an earthquake source at some distance from the site need to consider these effects.

" Many attenuation relationships have been. developed to estimate the variation of peak ground

surface acceleration with earthquake magnitude and distance from the site to the source of an
earthquake. We have used relétionsh’ips presented by Boore et al. (1993, 1994 and 1997), and
Abramson and Silva (1997) because of their wide acceptance by seismologists. These

relationships have also been used in developing recent Interim National Seismic Hazard Maps

~ (Frankel et al.,' 1996) for the State of California. These relationships use an estimate of shear
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wave velocity of the soil profile in the analysis. An average shear wave velocity of material 280
m/s was selected. The predictive relationships by Boore et al. (1993, 1994, 1997) were
developed from statistical analyses of recorded earthquakes from Western North America,

including the records from the 1989 Loma Prieta earthquake and 1992 Landers earthquake. The

attenuation relationships provide mean values of ground motions associated with one set of
parameters: magnitude, distance, site soil conditions, and mechanism of faulting. The
uncertainty in the predicted ground motion is taken into consideration by including a magnitude

dependent standard error in the probabilistic analysis.

0001892(52R0098) ’ ' Page 13 of 48

August 6, 2001



g -3 E

{ H

,4_.

—

—

4.0 SITE INVESTIGATION .

4.1 SITE DESCRIPTION

The subJect property consists of an approximately 343.92-acte parcel located northeast of the

'termmus of Meyer Road, within the 7. 5-minute Spreckels, California Quadrangle Current and

historic site usage is for cattle grazmg Surrounding land uses include public lands (Toro Park)

‘ and rural res1dent1a1

Past site development appears to have been limited to the grading of several unpaved, narrow
roads and trails. Construction of these roadways across the slopes entailed cutting into the sid.es
slopes and placing (likely by side casting) fill on the downslope side of the roadway. Fill slopes
were observed to be as steep as 1.5:1. Fills were also noted to be obstructing natural drainages in

a few locations.

The property consists of a series of rounded hills and ridges with intervening drainages; with
approximately 700 feet of elevation change within the bounds of the site. Elevations on the
parcel range from about 1,020 feet near the southeast corner to about 330 feet near the northeast
end. The terrain is highly varied with natural slope gradients range from about 6:1
(horizontal:vertical) in the southern portion of the property to about 1.9:1. Steeper slopes are
found within eroded drainages in several areas of the site as depicted on Figure 2. Slope
inclinations of 1.5:1 to vertical, with some undercutting observed, are common in the erosional
features. The Paso Robles Formation bedrock exposed in these scarps commonly exhibits

vertical erosion rills.

Two large landslide features are mapped along the west face of the ridge along the eastern
boundary of the site at Lots 11 and 13. In addition, two smaller slides are mapped at Lots 14 and

15, with hummocky terrain observed on the slope at Lots 8 and 9.

Although the regional tectonics and geomorphology of the region trend in a northwest-
southeasterly direction, ridges on the site vary indirection from the trend. A north-south tre'nding
ridge is located above Lots 2, 11 and 13-15. This ridge intersects an east-west trendmg ridge
located to the south of Lots 15-17. Erosion, and possibly regional folding, appears to have

resulted in the formation of several smaller ridges on the site that also trend east-west.
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Lots 1-6 of the proposed subdivision are located within the northern-most section of the site.
The proposed house sites within these lots are within a small valley, with Lots 1 and 3-6 located
on the eastern flank of a ridge. Lot 2 is located in the central area of this valley. The building
site at Lot 1 is relatively level and is at the base of a narrow ridge with 2.5:1 and 1.5:1 side slopes
to the west and east, respectively. These slopes are in excess of 100 feet high. 'I'helrlidge line to

the south of the pad extends up about 170 feet.

The pad site at Lot 2 is in an area above a well—defined active erosion gully and below a slope
that extends up behind the lot about 240 feet. The slope has an inclination of about 2.5:1 in the
upper 200 feet, flattening to about 3.3:1, with the pad area at-about 5:1.

The designated area for the future houses at Lots 3-6 are below a ridge with slopes of about 2.8:1
to 2.5:1 with slope heights ranging from 80 to about 140 feet above the envelopes. The=slope
flattens to about 5:1 at the building areas. ' '

Lot 7 is at the western side of the property, on the westem flank of the ridge at Lots 1 and 3
through 6, and is west northwest of Lot 6. The selected building-area has a surface gradient of
about 5:1, with a 3.8:1 slope extending about 100 feet up to the east and a descending 150 foot

slope at about 5.7:1 to west.

Lots 8-9 are located south of Lots 6 and 7 on a south-facing slope. Lot iO ié south of Lots § and
9 in the flatter areas below the slope and above a prominent erosion gully. This area was
observed to be saturated in March 2001, indicating the presence of shallow (perched)
groundwater. The slope at Lots 8 and 9 has a gradient of about 2.4:1 with a height of about 120
feet. The area was noted to be distinctively hummocky. The designated building areas are below
the break in slope and slope at about 5:1. The area below Lot 8 flattens and is the seleéted
location for the building at Lot 10. A vertical-walled erosion gully is present at the southern side
of the Lot 10.

Lot 11 is Tocated at the eastern side of the portion of the proposed Encina Hills development, on

the westemn flank of a major ridge. The lot encompasses one of the two larger landslide areas
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mapped on the site. The proposed home site is just below 2 break in gradient, with a 2.3:1 to
2.5:1 slope to the east rising above the site 90 and 130 feet. The slope at the home site is about
4:1.

The Lot 12 home site has been placed at the site of a small, more resistant ridge. The area is
relatively flat with a gradient of about 6.5:1 or flatter. The slopes that essentially wrap around
the site on three sites have a gradient of about 4:1. These slopes appear to be related to erosion

of less resistant materials than those at the selected site.

Lot 13 encompasses the second of the two 1argér landslides, as shown on Figure 2. The general

topography at Lot 13 is also found at Lots 14-16, Jocated to the south of Lot 13. The slopes
above these four lots extend up from the proposed home sites about 130 feet. Theupper 100 feet
or so of the slopes have a gradient of about 2:1, flattening slightly to 2.3:1 in some areas. These
is an apparent break in slope below this, with slopes at about 3:1 for a vertical height of about 30
feet; additional flattening of the slopes to about 4.5:1 to 5:1 occurs at the home sites.

The majority of Lot 17 lies on the north-facing slope of a west-trending ridge at the southern

~ portion of the proposed development. The balance of the site wraps around the end of the ridge.

The proposed home site is located at the western end of the ridge at the ridge top. The north face
of the ridge slopes down at about 1.9:1 for a vertical distance of over 100 feet, ﬂattens slightly
and continues on down of over 200 feet. The western end of the ndge generally slopes down at
about 2.5:1 for about 100 feet. A swale on the eastern flank of the site slopes down at about 4:1

and is representétive of the proposed home site.

Surface runoff on the property is by sheet flow to the northwest along erosion gullli_es toward El
Toro Creek. No flowing water was observed in drainages on th,e,prc‘;per‘ty during our surface
reconnaissance and subsequent field investigation. Seven minor sprmgs were found, however,
two along the unpaved road near the boundary of Lot 17, two on Lot 15, one on Lot 13, and two
on Lot 11. These last three springs were located aloﬁg tﬂe existing unpaved road, at the base of
apparent landslide deposits. One of the springs on Lot 15 is associated with a small, shallow

landslide.
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Vegetation observed consisted of grasses, bush and trees. The bushes -and trees are often
concentrated in the drainages, apparently due to moist conditions from seasonal surface water
flow. Dense brush and mature trees are also prevalent on the steeper portions of the slopes above

Lots 11 and 13-16.
4.2  FIELD INVESTIGATION

D&M /Terratech performed 23 exploratory test pits across the site. The test pits were excavated
to depths ranging from about 3 to 16 feet below existing groﬁnd surface using a rubber-tired
backhoe. Materials encountered in each boring were visually classified in the field by our
representatives and a continuous log of each excavation was made. Visual classifications of soils
encountered were made in accordance with the Unified Soil Classification System as shown on.
the Boring Log Legend presented in Appendices. Classifications of bedrock encountered also
included geologic description where applicable. The test pit logs are also presented m the

Appendices.

Twelve geotechnical exploratory test borings were also drilled at the site. The test borings were
made to depths ranging from about 15 to 50-1/2 feet below existing ground surface using a Mobil
* B-24 drill rig equipped with 4-inch diameter continuous flight hollow-stem augers and a CME 45
drill rig equipped with 8-inch diameter hollow-stem augers. These borings ranged in depth »f_rom
about 10 feet to about 50-1/2 fest below the existing ground surfaces. Relatively undisturbed soil
samples were obtained at the boring locati-lons by driving a 2-inch inside diameter tube sampler to
a depth of 18 inches into the underlying soil using a 140—poundl hammer falling 30 inches.
Similarly, disturbed soil samples were also obtained with a 2-inch outside diameter Standard
Penetration Test (SPT) sampler that was driven into the granular soils with a 140'-pound hammer
falling 30 inches. The number of blows required to drive the samplers were recorded for each 6-
inch penefratlon interval. The number of blows required to drive the samplers the last 12 inches
(unless otherwise noted) are included .on the boring logs. Visual classifications of soils
encountered and a continuous log of each geotechnical boring were made in accordance with the
Unified .Soil Classification System as shown on the Boring Log Legend presented in the .
Appendices.
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In addition to drilling borings for geotechnical purposes, two additional borings were excavated

at each site where percolation tests were performed. This is discussed in more detail below.

The locations of the points of explorations were estimated in the field based on rough alignment

with the existing site features. The locations of the borings and test pits should be considered

accurate only to the degree implied by the locating method used.

43 SUBSURFACE CONDITIONS

The Paso Robles Formanon underhes the property as mapped i in Toad cuts along the access roads,
in outcrops across the property, in erosion gulhes and scarps, ‘and where encountered in our test
pits and exploratory borings. Clark and others (2000) describes the Paso Robles Formatxon as
sem1consohdated poorly sorted fine- to coarse-gramed sands with interbedded pebble and cobble
gravels. leblee (1999) shows the Paso Robles Formanon honzontal or dlppmg between 3 and 15
degrees to the west in the vicinity of the site. The boring data mdlcates that the underlyingPaso

Robles deposits are very dense. Duripan horizons, or cemented soil layers, within these deposits

- commonly form prominent ledges and may prevent shallow water infiltration, resulting in debris
. flows. This unit, as observed during this investigation, con51sts of dense to very dense silty sand,

gravelly sand; and clayey sand. “Weakly to moderately cemented layers and varies from about 2

inches to about 4 feet thick were encountered locally.

The métenals encountered in the test pits arid the borings, as well as those mapped during our site
reconnaissance support the previous mapping by Clark, Dibblee and others. Data obtained form the
test pits reveals the presence of colluvial deposits over the site. These deposits are comprised of

loose to medinm dense sands, silts and gravels derived form the Paso Robles Formation.

" No ponds were visible on the property or in any of the aerial photographs we reviewed. Seagonal

" perched groundwater conditions can form locally in the colluvium. During the initial stages of

oiir site investigation between Marth 12 and 22, 2001, perched water was found at depths, of
about T to 2 feet in 'borings B-2 and B-5, and in test pits on Lots 2, 8,.9, 13 and 16. Areas with

. seasonal perched groundwater conditions noted in March 2001 are shown on Figure 2.
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Groundwater (within a true aquifer) was not encountered in the Paso Robles Formation in any of
the relatively shallow test pits or borings, (within a depth of about 50 feet below ground surface)
at the time of our subsurface investigation in March and May, 2001. Dibblee (1999) shows a

500-foot-deep water well occurring at an elevation of about 600 feet on a neighboring property.
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50 CONCLUSIONS - GEOLOGIC HAZARDS

SEISMIC RELATED GEOLOGIC HAZARDS

d A discussion of specific seismic related geologic hazards that could impact the site is included

below. The hazards considered include: Fault Ground Rupture; Seismic Shaking; Liquefaction‘," //

U Lateral Spreading and Differential Compaction/Seismic Seftlement; Seismically Inducedg\
—

Landslides and Ground Failures.

No seismic hazard zone maps have been published yet for Monterey County under the State’s

program of mapping areas potentially susceptible to seismically induced landsliding and

. i

liquefaction.

51  SURFACE FAULT RUPTURE

A compilation of data on historic seismically induced ground failures in northern California
(Youd and Hoose, 1978) shows no recorded ground failure in the vicinity of the site, but the area
was sparsely populated at the time of the 1906 “San Francisco™ earthquake, from which most of

the data in the publication were derived.

The site is not located within an Alquist—Pﬁolo Earthquake Fault Zone and no known active

failts are believed to traverse the site. Based on our literature review, site reconnaissance and

D

aerial photo-analysis we did not identify any tonal lineations, geomorphic features or other

-

features which could be suggestive of faulting, active or potentially active, crossing the site or the

immediately adjacent area. Therefore, it is our opinion that the potential for fault-related surface

rupture on the site is very low.

I —

5.2 SEISMIC SHAKING

5.2.1 Estimated Peak Ground Acceleration

—
3

[

The estimated peak horizontal ground acceleration (in units of gravity), calculated using the
method discussed above for the UBE and DBE are presented in Table 2. The corresponding

return period and annual probability of occurrence are presented in Table 2.
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Table 2
Estimated Peak Ground Acceleration

Event Return Period Probability of ~ Annual Probability Peak Horizontal
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Occurrence of Exceedance Acceleration (g)
DBE 475 10% in 50 years 0.0022 0.55W
UBE 950 10% in 100 years 0.0011 0.689
(1) EQFAULT

(2) U.S. Geological Survey, 2001, Earthquake Hazards Program, - Seismic Hazard Mapping
Project, Probabilistic Hazard Lookup by Latitude Longitude

Probabilistic modeling procedure was used to estimate the peak ground motion corresponding to
the UBE and DBE. The probabilistic analysis approach is based on the characteristics of the
earthquake and of the causative fault associated with the earthquake. These characteristics
_ include such items as magnitude of the 'eafchquake, distance from the site to the causative fault,
length and activity of the fault. The effects of site soil conditions and mechanism of faulting are

accounted for in the attenuation relationships.

522 Site Soil Profile

‘The characteristics of the soils and sediments underlying the site arel tmportant sité—speci-ﬁc
seismic design criteria to evaluate the site response. Site soil observations are based upon the
geologic exposures in cuts and erosional features on the site, the materials encountered m our test
pits. The observations also include materials encountéred i our borings, which penetrated the
site to 2 maximum depth of about 50-1/2 feet. A relatively thin mantle of colluvial deposits
overlying bedrock of the sedimentary Paso Robles Formation generally underlies the site. The
Paso Robles is comprised of semi-consolidated, locally Weakly cemented, dense to dense clayey

sand, silty sand, sand and gravel.

In our opinion, based on the materials encountered in our subsurface exploration of the site and
our knowledge of the subsurface geology in the vicinity, we classify the upper 100 feet of soil
profile as type Sc. Soil classified as Sc per Table 16-J of the 1997 UBC, Sc is defined as a soil
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profile consisting of very dense soil with shear wave velocity between 360 and 760 meters per

second (m/s) or SPT-N =>50, or Su = >2000 psf for the upper 100 feet or 30 meters.

5.3 NEAR-FAULT CONSIDERATIONS IN STRUCTURAL DESIGN

Due to potential near-fault mot1on resulting from act1v1ty on local and regional faults near-
source effects should be con51dered in the structural design of the proposed project. For'a code
equivalent lateral force design, procedures from the 1997 UBC will need to be considered. The
seismic design parameters that follow are as defined by the 1997 UBC and are determlned based
on the assigned Seismic Hazard Zone, proximity of the site to Type A and Type B faults and the
soil profile type. Type A fault zones within 15 kilometers and Type B fault zones within 10 km

. are to be considered for near-source effects.

 For this site, the Rlnconada Fault (distance of approximately 4.5 kilometers NE) is deﬁned as the
closest 51gmﬁcant Type B fault as defined by CDMG. With consideration of the type and

prox1m1ty of the Rlnconada Fault, and the location of the site in’ Seismic Hazard Zone 4, the
Near-Source Factors Na and Nv can be obtamed from Tables 16-S and 16-T, respectively, of 1997
UBC. The Near-Source Factors in the Code are mcorporated into the seismic coefficients C, and
C, which are both used to determine the total design lateral force or shear at the base of the
building or structure. Near—Source Factor N, and Nv are 1.05 and 1.27, respectively, for this
governing fault The seismic coefﬁments C, and C, are cqual to 0 4N, and 0.5 6Nv, respec‘uvely

54  SEISMICALLY INDUCED GROUND FAILURE

54.1 Liquefaction and Lateral Spreading

Soil 11quefact10n is a condition where saturated, granular soils undergo a substantial loss of
strength and deformation due to pore pressure increase resulting from cyclic stress application
induced by earthquakes. As a result of the loss of strength, the soils gain mob111ty that can result
in significant deformation, including both horizontal and vertical moﬁgment where the liquefied
soil is not confined. Factors affecting the potential for a soil to liquefy include: 1) intensity and
duration of earthquake shaking; 2) soil type and relative density; 3) presence Qf a confining layer

allowing for build-up of excessive pore pressure, 4) overburden pressure; and 5) presence or

. 0001892(52R0098) ISR . - s SRS | August§,2001
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absence of groundwater. Soils most susceptible to liquefaction are saturated, loose, clean,

uniformly graded, Holocené age, fine grained sand deposits. Silts and silty sands have also been

' proven to be susceptible to liquefaction or partial liquefaction. The occurrence of liquefaction is

generally limited to soils located within about 50 feet of the ground surface. Loss of bearing

capacity and/or ground settlement can result as a result of liquefaction.

As previdusly discussed, the near-surface soils blanketing most of the slopes, in the less inclined
portions of the site below the slopes and within erosional features, consists of medium dense to
loose colluvial deposits of silts, sands and gravel. These deposits are derived from and overly the
Paso Robles Formation. Our observation of these deposits indicates that the soils are relatively
weak when saturated and that perched groundwater conditions are common on the site. The
perched grouridwater occurs at the contact between the more permeable colluvium and the dense,
often cemented, Paso Robles. Regional mapping by Dupre (1990) shows the site area is

classified as very low liquefaction potential. '

Based on the observed conditions, it is our opinion that during the time of year when perched
grouhdwater conditions are present, should strong Wg occur, that the potential for
\

liquefaction or at least partial liquefaction to occur igs"‘Tow to Pgd_g;a_,‘wf Where the loose sand

/

hquefactmn.

Lateral sp‘réading is a potential hazard commonly associated with liquefaction where extensional
ground ¢racking and settlement occur as a response to lateral migration of liquefied subsurface
materials beneath a slope, or even beneath level ground if an open topographic face is nearby
With the potential for liquefaction judged to be low to moderate, there i a corresponding low to )

moderate potential for seismic induced lateral spreading to occur on this site.

5.4.2 Dynamic Compaction and Seismic Settlement

ey

"

Another type of seismically induced ground failure that can occur as a result of seismic shaking

is dynamic compaction or seismic settlement. Such phenomena typically occur in unsaturated,

Copyright 2001 D&M/Terratech, Inc.
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loose granular material 6r uncompacted fill soils. The potential'impact of dynamic compaction is
settlement . of the ground surface. The loose to medium dense colluvial soils have a low to
moderate potential to undergo some settlement where building loads are applied or fills are
constructed and strong grotnd shaking occurs.. Mitigation measures are discussed later in this
report. Based on the high apparent density of the Paso Robles Formation, it is our opm1on that

this material has a very low potential to undergo seismic induced settlement

5.43 Landslides and Seismically Induced Slope Failures

While there are two large landshdes mapped on the s1te one of Wthh is queried, the Paso Robles
materials when intact are not considered to be landslide prone. These materials are dense to very
dense and are often locally cemented Although we cannot completely rule out past landslide
activities at the srtes of the two larger mapped slides, there is also a possrb1l1ty that these features
are associated with or are now more pronounced as a result of erosion of site. The “headscarp”

areas of the two mapped slides, as well as the slopes above Lots 14-17, are presently at
inclinations of about 2:1. Based on the apparent relative density of the granular deposits
(bedrock) these soils have a friction angle at peak strength on the order of 40 to 48 degree W1th a
corresponding slope angle of repose of 1.6:1 to 1.4:1 (horizontal: vertical). Based on these Values

it is our opinion that the slopes are stable under static conditions.

As discussed below, the Paso Robles is hlgbly suscept1ble to erosion, resulting in ‘relatively loose
colluvial deposit below the slopes These materials, when founded on slopmg bedrock shirfaces,

are prone to surficial sliding where seasonal perched groundwater conditions developed and,

where there is a sufﬁc1ent quantity of fines occur within the sorl matrix to preclude rapid
drainage. Where these types of slides oceur in more granular deposits, the mobilized soils tend
to drop out or deposit rather rapidly as the excess pore pressure within the soil rrrass _ dissipetes.
The slides tend to act as a shallow flow as can be seen at the two smaller, relatively recent slides
mapped by our geologists at Lots 14 and 15. This progess also appears to have occurred which
lead-to the long term development of the hummocky terrain present on the slope at Lots 8 and 9,

and to a lesser extent at Lot 17. As noted in the geology section of this report, the Paso Robles is
mapped to have a west-trending dip-slope bedding that can result in soil creep or.surficial

landsliding. ‘This is consistent with our observations of the slopes at Lots 11 and 13-16.
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“.. Mitigatiofi of the surficial slide potential and for the potential impacts of ongoing sloughage or.

erosion of the faces of the two larger slides are discussed in subsequent sections of this report.

When considering slope stability with seismic shaking, there is a potential for sloughing of the
face of the steeper slopes resulting in deposition of loose materials at tho base of the slopes.
This would increase the potential for slides to occur below the slopes within the Paso Robles
Formation.  The potential for randomly oriented ground cracking affecting the site and

surrounding areas due to strong seismic shaking cannot be precluded.

55 EROSION

With the exception of the local cemented zones in the Paso Robles, the subsurface materials on
the site lack cohesion and are very susceptible to erosion. However, where left undisturbed, even
where vegetation appears to be relatively sparse, the materials appear to be somewhat resistant to
erosion. There is evidence of some downslope creep where the surface is not eroded. However,
once the surface is disturbed the potential for, and the rate of erosion, appear to increase
significantly. Surface flows cut the materials deeply with incised erosion gullies often having
near-vertical s1dewalls Where resistant or cemented layers are present and erosion gulhes are
being formed, undercutting of the sidewalls occurs thus increasing the lateral extent of the area
affected by the erosional process. Frosion in the cemented soils also results in vertlcal nlls
(“badlands™ topography) as can be seen along the access road south of the property{ M ""Mmgatlo -
of the effects of on-going and future erosion at the site will need to be addressed through
development of controlled surface drainage plans and/or avoidance of erosion affected areas in

site planning.

56 WEAKOR EXPANSIVE SoIiLs

__.-~—\

W ere not encountered on the site and a:ce not a conmsideration in future

Expansive soils

~ development of the site. As descnbed throughout this report, the near—surface granular colluvial

deposits are generally medmm dense to loose. As such, these soils are found to be weak or
compressible. This was clearly demonstrated by our mabﬂlty to access several areas of the site

during the month of March 2001 when the soils were weti, Mltlgatlon of this condition will be

o

- required for areas to be mass graded and where road and hous es are to be constructed.
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57  TSUNAMI, SEICHE AND FLOODING

The site is located several miles from the §

—

hore of Monterey Bay, is a minimum of 330 f_eet \

above sea level, and is not located adjacent to or downslope of any lakes, creeks or water storage

facilities. Consequently, the potential for Ts

storage facility failure is congidered very low.

unamis, Seiche or seismic induced flooding due to
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6.0 PRIMARY CONSIDERATIONS AND MITIGATION RECOMMENDATIONS

B 6.1  GENERAL

. Based upon the data collected during this investigation, and from our geologic and geotechnical
B engineering analysis, it is our opinion that the site may be developed as discussed in this report
. provided that the recommendations presented in this report are incorporated into the final design
{_ and construction of the project. These opinions, conclusions, and recommendations are based on
= our field and office studies, and the properties of the materials encountered in our borings and
U test pits.

i

The primafy geological and geotechnical considerations for design and construction of the

C

project include the following: 1) landslides previously identified at the site; 2) seismic hazards

(liquefaction, lateral spreading, lurching; seismic induced settlement), 3) control of surface

erosion; 4) weak surface soils; 5) existing uncontrolled fills; and 6) stability of erosion‘ravine

] walls. Each of these items is discussed in detail below with recommendations for mitigation
A presented including grading activities and setbacks.
We note that the current study provides preliminary geotechnical recommendations for earthwork
associated with the proposed roadways and infrastructure improvements, as well as future

development of the home sites. We anticipate that work beyond the scope of this current study

includes geotechnical evaluation and recommendations for overall site mass grading, site

features, foundations for individual development sites, and associated elements such as retaining

wall, driveways and pools will be required. Additional work that is recommended and is beyond

the scope of our current services includes continued consultation with the Civil Engineer as

[

project plans are developed, review of the completed site -earthwork and grading plans, and

specifications once they become available.

)

We recommend that D&M/Terratech be retained to provide observation and testing services

U during site earthwork associated with this report and any subsequent supplemental studies which

include mass grading, construction of site infrastructure including but not limited to the on-site

P roads and utilities. This will allow us the opportunity to compare actual conditions with those
-
1
N
o
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encountered in our investigation and, if necessary, to expedite supplementa] recommendations if

1 warranted by the exposed surface and subsurface conditions
6.2 LANDSLIDES AND SLOPE STABILITY -

- Landslides have been identified at the site as reported above and shown on Figure 2. Although

the mass of soil that would be associated \mth the two larger slides shown on Figure 2 appears to

. have been eroded out from below the slides, there is some potential that shallow fallures will

oceur on the faces of the slopes at the headscarp areas and on the flatter slopes below. Due to the

granular nature of the soils, where sliding does occur, it tends to be surficial and the slide

r

L]

D materials tend to deposit out fairly rapidly. Based on the observed conditions below the two
larger slides, as well as at Lots 14 through 17, we recommend that appropriate site specific

B method(s) of mitigation be included in the development of plans for individual homes on these

lots. }Eiemial methods of mitigation include but or not necessarily limited to construction of the

‘houses at Lots 11 and ‘13 through 16 be as far down the slope as possible (at the roadway

i setback), construction of debris walls or energy: dissipation structures just below the mapped
B slides. Placement of the houses forward on the lots will allow for deposit of materials upslope of
' the planned development should sliding occur on the steeper slopes above these s1tes/ Debris

Q wall or d1ss1pat10n structures Would cause the materials to be diverted or to lose energy, thus

depositing on the s1te pnor to reachmg the occupied structures below. E&lthough there are no

glides mapped at Lots 5 and 6 a similar siting approach is recommended at these lots as wellD

This should be considered in future assessment of the lots durmg the preparation of lot-specific .

T

development plans.

_ The potential for surficial sliding of the colluvial soils at Lots 11 and 13 through 16 can be
reduced through the installation of subsurface drains. 'The drains will alleviate the build-up of a
perched groundwater condition, bel1eved to be the mggermg mechanism for the shallow slides

observed at Lots 14 and 15. Drarns should be installed along the contact between the steeper 2:1

slopes above and the flatter slopes trending from 3:1 to 5:1 below. This is generally along the

contact between the grass—covered slopes and those vegetated with a dense growth of brush and

{ )

trees at Lots 13 through 16. The contact is less visible at Lot 11 but can be identified on the
. topographic map. Additional subdrains should be constructed across the flatter slopes as well.

L
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‘The specific depths and locaticns of the subdrains should be established during development of

site-specific improvement plans.

Due to the close proximity to the steeper slopes at Lots 8 and 9, and the unstable condition of the
slope as demonstrated by the undulating terrain, mitigation will likely require reconstruction of
the slope as a fill slope with internal drainage. It may be feasible to leave the slope intact, install
subsurface drainage and to protect the planned structures with a debris wall. This will require

further evaluation in consultation with the developers of these lots.

Based on the steep to very steep condition of the north facing slope at Lot 17, we recommend
against s1t1ng of a house at the top of the ridge. Ideally, the house should be sited just south of
the break at the south side of the top of the ridge, placing the house on south facing slope. A
multi-story house notched into the south slope will still allow for a north view, would place the

structure on more stable ground and could aid in allowing for development of the driveway..
6.3 LIQUEFACTION AND LATERAL SPREADING

As discussed above, these are loose sand depbsits blanketing the flatter portions of the site.
Where there is an absence of cohesive fines and/or significant coarse material (gravel), and a
build-up of a perched water condmon occurs, there is a potential that liquefaction or partxal
liquefaction could occur. With the relatively thin section of loose soils, pore pressure. would
likely dissipate quickly, alleviating the condition. However, where this occurs on a sloping

surface, the soils could mobilize and spread downsldpe before the pore pressure is released.

The installation of subsurface drains, as discussed above under “Landslides” would aid in
mitigating the potential for this occurrence. In addition, removal and reconstruction of the loose |
soils at the locations of the structures, with integral subsurface drainage, will aid in protecting the
structures. Lots where this is of greater concern, based on the data available at this time, include
Lots 2,9, 10, and 13-16.

6.4 SURFACE EROSION

As clearly demonstrated on-site with the presence of significant erosion gullies, the soils are

highly erodible once the surface soils have been disturbed. Limiting disturbance of the areas
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outside of the future grading and development areas will be-essential in controlling erosion. The -
site development -plans must include extensive erosion protection features to mitigate the
increased flows and concentfation of surface flows as a result of development. This will include
the need to 1nsta11 lmed ditches above and below any engmeered slopes (cut or fill), and above
ex1st1ng erosion gullies if their continued development is to be slowed. Where surface soils and
vegetation are disturbed, development of erosion mitigation plans should include, as a minimum,
consideration of the use of vegetatrve mattmg where hydroseedmg is to bé used. The hydroseed

mix should be developed.as a site-specific mix which will produce a dense growth of grasses.

6.5 WEAK SURFACE SoILs

The surficial colluvial deposits are general comprised of silty and gravel sands and are generally
medium dense to loose. These soils generally extended. .tov.depths_ of about 3 to 5 feet below
existing grade and were encountered both in hillside and l,eve,l areas of the site. In their current
condition, these soils are not adequate to support embanlcrnente; roadways or houses. In addition,

where roadways are planned for hillside areas, potentially uristable conditions could exist if these

soils are left in place.

To provide support for the proposed embanlcrnents ‘and roadways some rework (removal and
compaction) of the surface soils W111 be necessary. The rework will include removal of surface
soils followed by replacement and compact1on of the excavated matenal Thrs will entail the
cOnstructlon of horizontal benches to allev1ate potent1a1 so11 ‘movement associated with adverse
dipping (dlpslope) contacts between the colluvium and the underlymg bedrock. Where roadways
are planned for hillside areas, the removal depth and lateral extent will be greater and will
include the excavation of keyways and benches into competent soil or bedrock where

encountered. -

Removal and replécement of these soils as engineered fill will improve their engineering
characteristic, lessening their potential to undergo liguefaction where saturated or dynamic
compaction where above groundwater. This will also improve bearing capacity, a consideration

where retaining walls, house or other earth-supported structures are to be constructed.
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6.6 EXISTING UNCONTROLLED FILLS -

Construction of the dirt roadways found in several areas of the site required the construction of
fills. These fills are often found traversing slopes and are associated with cut/fill roadway
construction. In at least one location, the fill for a roadway crosses a drainage ravine. This is at
the main road in to the site. In all cases, these fills, and any other fill encountered on the site, are
considered to be uncontrolled and will need to be removed prior to further development of these
roadways as part of the development of the site. The material may be reused as fill as discussed

below in the “Earthwork™ section of this reportl

Uncontrolled fill also exists at the locations of our exploratory test pits. The backfill materials
will need to be re-excavated at these locations during site grading activities. The materials, when
properly moisture conditioned may be replaced as compacted (engineered) fill in accordance with

the recommendations for fill placement presented below.
6.7 EROSION GULLY WALL STABILITY — DEVELOPMENT SETBACKS

The previously discussed there are a number of erosioh gullies at the site with very steep to
vertical wall conditions. These walls or slopes are not considered to be stable and thus sh&uld be
avoided. Where erosion protection and/or. slope stability improvements cannot be madé due to
jurisdictional constraints, the minimum setback for roadways should be equal to 2 times the
height of the vertical or near-vertical feature. Where slopes within the erosion feature are 2:1 or
steeper, the setback should be based on a plane projecting up from the base of ﬁhe feature at an
inclination of 2:1 to the ground surface behind the gully. |

Setbacks for houses should be equal to 4 times the height of the vertical or near vertical feature.
Where slopes within the erosion feature are at an inclination of 4:1 or steeper, the setback should
be based on a plane projecting up from the base of the feature at 4:1 to the ground surfaée behind
the gully. Where further erosion of the gullies can be controlled or prevented, a reduction in

setback may be feasible. This should be evaluated on a case-specific basis.
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7.0  PRELIMINARY DESIGN AND CONSTRUCTION RECOMMENDATIONS

7.1 EARTHWORK

" 7.1.1 General

All site preparation and grading should be performed in accordance with the preliminary
recommendations. contained in this report, and any subsequent site and project recomn__lendations
developed current with development plans, We recommend thatl all earthwork be observed by
the Geotechnical Engineer. Final depths of stripping, rework, benching and keying should be
assessed in the field by the Geotechnical Engineer at the time of grading. In addition, the
conditions of exposed soils or geologic units at cut slopes should be evaluated by the
Geotechnical Engmeer and Engineering Geologist. The need for, and the extent of, additional
slope stabilization measurés should be detertnined during the grading of the site.

7.1.2 Site Clearing & Stripping

Prior to start of construction, the sites for proposed roadways and infrastructure improvements

" should be cleared of designated trees. Root balls associated with the existing trees should also be

removed Due to the large size of some of the mature trees at the site, excavations on the order

. :of three to five feet deep may be required at these locations. Excavations resulting from the

clearing operations should be backfilled with engineered fill placed and compacted in’ accordance

with “Subgrade Preparation, Fill Placement and Compaction,” below.

All surface vegetation should be removed from the areas of proposed construction. Stripping

should include both the above grade vegetation as well as any associated dense root zone, such as

‘would be expected where dense brush is present. Where vegetation is limited to grass and weeds

in areas of ciit, it may be feasible to limit stripping to removal of the surface vegetation by cutting

at or just below the groﬁhd surface. The actual depth of the required stripping should be

determined 'by the Geotechnical Engineer in the field at the time of grading. 'The stripping may

be stockpiled for possi’ble later use as topsoil fill in landscape areas.
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To allow us to substantiate that our recornmendations for site clearing and stripping have been
adhered to, the site clearing work should be performed under the observation of a representative

from D&M/ Terratech.
7.13 Rework Of Surface Soils

To provide support for future mass fills, embankments and ro adways, some rework of the surface
soils should be performed. Where mass fills, embankments or roadways are planned in level
areas or where slope inclinations are 8 horizontal to 1 vertical (8:1) or flatter, as a minimum, we
recommend that the upper three feet of colluvium be rémoved, that the exposed soils be further
evaluated by the Geotechnical Engineer, and that the removed soils be replaced as engineered fill
once all loose soils have been removed. This may require excavation of the colluvial surface
soils be excavated down to the underlying bedrock. Laterally, the soils should be removed out to
a minimum distance of 5 feet from the edges of the proposed roadway section. Exposed subgrade
should than be prepared in accordance with our recommendations presented below under
“Subgrade Preparation, Fill Placement & Compaction.” Following subgrade preparation, the
stockpiled soil may be reused as fill provided it meets the requirements for fill presented under

“Material For Fill.”

‘Where fills, embankment or roadways are planned for areas of the site with slope inclinations
steeper than 8:1, the depth and extent of the excavation will be more extensive. In these areas we
recommend that material be entirely removed down to competent meédium dense or denser soil,
or to bedrock whichever is shallower and the excavated material stockpiled. After removal of the
surface material; the exposed competent surface should be keyed and benched. The construction
of keyways and beﬁches, and subdrain installation are discussed below. Depths of removal,
keying, benching and subdrain installation will all require observation by the Engineering

Geologist and Geotechnical Engineer prior to fill placement and rebuilding of these rework areas.
7.14 Keyways & Benches

Where fill is to be placed as part of rework of loose soils on nillside slopes steeper than 8:1,
keyways and benches should be excavated into the exposed competent medium dense soil or

bedrock to provide support for the fill. Typically, keyways should be eicavated at least 4 feet
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below the surface of the competent material and have a minimum width of 10 feet. . Horizontal
benches should be excavated into competent materials typically at 3-foot vertical intervals as the

fill placement progresses up the slope. Benches should be excavated at least 1 foot below the

surface of the competent material.

Subsurface dramage should be prov1ded in keyways on intermediate benches as appropriate, and

il natural seepage areas and existing dramage courses to be ﬁlled Recommendatlons regarding

subsurface drainage are presented below.

7.1.5 Subgrade Preparation, Fill Placement & Compaction

_ After the stripping, clearing and loose so1l removal, the exposed ground surface in areas o be

filled, w1th the exception of intact bedrock or excavated benches should be scanﬁed o2 depth

of about 8 mches moisture cond1t10ned and compacted.

All sandy subgrade and fill soils should be moisture conditioned to between 2 percent above or

below -optimum moisture content and compacted to. at least 95 percent relative compaction.

Similarly, aggregate base should be comipacted to at least 95 percent relative compact‘ibn in
accordance with and ASTM procedures. Fill materials should be placed in horizontal lifts not
exceeding 8 inches in uncompacted thlclcness Due to equipment hm1tat10ns thinner lifts may be

necessary to achleve the recommended levels of compaction.

The 'po-orly graded silty and sandy materials encountered at the site are judged.to be relatively
sensitive to compaction moisture content. Compaction of these materials can be difficult if the
moisture content is not adequately controlled. Grading eperations during the wet season or in
areas where the soils are saturated may require provisions for drying the soil prior to compaction.
If the project necessitates fill placement and compaction in wet conditions, we can provide
alternative recommendations for drying the soil. Conversely, additional ‘moisture may be
required during the dry months. Water trucks should be available in sufficient number to proﬁde

adequate water during compaction.
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7.1.6 Material For Fill

In general, the on-site soils without excessive visible organic matter as judged by the
Geotechnical Engineer, and free of any deleterious materials or hazardous substances, may be

used as engineered fill to achieve project grades.

Rocks or concrete fragments larger than 4 inches in maximum dimension should not be placed in
£11 areas within five feet of finished rough subgrade. Rocks larger than 12 inches in maximum
dimension should not be placed in the upper 12 feet of fill areas. Oversized rocks, larger than 12
inches, may be placed in the deeper fills. Rocks larger than 2 feet in diameter should be removed

from fill material and disposed of as directed by the Civil Engineer.
7.1.7 Trenches

Based on our experience in excavating our exploratory test pits, we anticipate that excavations
for utility trenches can be readily made with either a conventional backhoe or excavator

throughout most of the site. There are demonstrated zones of cemented sols that may impact

. production or require the use of larger more powerful equipment. The soils found at the site are

predominately granular. Where cemented and surface runoff is controlled the bedrock Paso

. Robles materials will stand vertical. However, the degree of cementing and the gradation of the

materials are variable. These soils can be prone to sloughage as they dry when cut at steep
inclinations. All trenches should be constructed in accordance with OSHA and Cal-OSHA
Safety Standards. Safety in and around utility' trenches is the responsibility of the underground.

contractors. .

All underground utility trenches should be backﬁlied with compacted‘engineered fill. The silty to
sandy site soils or imported sand may be used for backfilling utility trenches. The trench backdfill
should be compacted to at least 95 percent relative compaction and capped with 2 minimum 12-
inch thick layer of compacted, on-site fill soil similar to that of the adjoining subgrade. The
trench backfill material should be placed in lifts not exceeding six inches in uncompacted
thickness. Thinner lifts may be necessary to achieve the recommended level of compaction of
the backfill due to equipment limitations. Compaction should be performed by mechanical means

only. Water jetting to attain compaction should not be permitted.
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For purposes of this section of the report, backfill is defined as material- placed in a trench
starting one foot above the pipe; bedding and shading is all material placed in a trench below the
backfill. With the exception of specific requirements of the local ut111ty companies or building
department, pipe bedding and shading should consist of clean medium-grained sand. The sand
should be placed in a damp state and should be compacted by mechanical means prior to the
placement of backfill soils. The sand should be compacted to at least 90 percent relative
compaction. Above the pipe zone, underground utility trenches may.be:baclcﬁlled with either
free-draining sand, on-site soil or i;ﬁported soil. The trench.backfill should be compacted to at
least 90 percent relative compaction. Trench backﬁll should be capped with at least 12 inches of
compacted, on-site soil similar to that of the adjoining subgrade. The upper 12 inches of trench
backfill in areas to be paved should be compacted to at least 95 percenf relative compaction. The

backfill material should be placed in lifts not exceeding 6 inches in uncompacted thickness.

_ Thinner lifts may be necessary to achieve the recommended level of compachon of the backﬁll
- due to equipment limitations. Compaction should be performed by mechanical means only.

. Water-jetting or flooding to attain compaction of backfill should not be permitted.

Where trenches are to be located down the face of a slope, there is' a pdtential for seepage water

to collect in the trench and to cause trench failire (blow-out) where water pressuré builds-up.

The potential for this to occur can be mitigated through the use of subsurface drainage or check
dams or trench plugs within the trench. Trench plugs may consist of controlled d‘enéity fill-2

sack/cubic yard cement/sand slurry) compacted clay soils, cross-trench filter fabric wrapped

gravel Thls should be considered in civil design.

To maintain the desired support for foundations, such as may be required for retaining walls,
utility trenches should be located such that the base of the trench excavation is located above an
imaginary plane having an inclination of 1.5 horizontal to 1.0 vertical, éxtending downward from

the bottorn edge of the adjacent footing.
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7.1.8 Site Slopes
7.1.8.a General

Project planning was at the feasibility stage with development of a site plan but not grading plans
at the time this report was prepared. Based on our understanding of the project, we would not
anticipate cut or fill slopes constructed as a part of this development to exceed 30 feet in height.
Déep-seated slope failures should not occur in cut and fill slopes that are designed and
constricted in accordance with the recommendations presented in this report. However, shallow
slope failures could still occur as the result of erosion and/or water infiltration. Therefore, it is
important that the drainage and erosion control recommendations presented in this report are
implemented into the design and construction of the site. Furthermore, it is. essential that these
measures be maintained on a regular basis after construction. All cut aiid fill slopes should be

dopstfucted with drainage and intermediate benches in accordance with the Uniform Building

Code.

7.1.8.b Cut Slopes

We recommiend that cut slopes above proposed roadways be designed and constructed no steeper
than 2.5 horizontal to 1 vertical (2.5:1) in medium dense to-dense sands. Cut slope areas where
fragmented bedrock, out of slope bedding, or unstable soils are encountered during construction
could require the construction of earth buttresses, stability fills (slope reconstrliction) or other
remedial measures. Cut slopes below colluvial soil deposits will expose less dense soils and may
possibly expose a dipslope condition in some areas. Where 'c_:olluvial soils are exposed in a cut

slope, a flatter gradient or remedial grading above the cut slope will be required. This may cntail

' over—excavauon of the cut slope followed by the construction of a slope buttress. This may

adversely impact trees or other features that are to be left undisturbed. This must be considered

_in civil des1gn.

All cut slopes should be observed by our Engineering Geologist and Geotecbmcal Engineer at the
time of grading to assess the applicability of our recommendations and to make supplemental

recommendations, if necessary. Supplemental recommmendations may include slope—ﬂattenmg,
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installation of subsurface drainage, or slope reconstruction in areas where: geologic: weaknesses

or Jocal anomalies are encountered during site earthwork.

7.1.8.c Fill Slopes

We recommend that site fill slopes associated with proposed roadways be designed and

constructed no steeper than 2.5:1 (horizontal to vertical). Slopes may be constructed if the fill

" slopes are internally reinforced during reconstruction.  Internal reinforcement generally consists

of geogrid.’ Slop'es steeper than 2.5:1 and any slope to be stabilized with geogrid will require site
and project specific design recommendations. ‘These can be discussed after site planning has

been developed further.

. Constructlon of ﬁll slopes above ex1st1ng slopes W111 requlre a bench at the base of the fill slope.

Where there is msufﬁclent room to construct a bench mechamcal stab111zat10n of the natural

slope may be required prior to fill constructlon Where a bench or mechanical stabilizationis not

- provided, there may not be adequate support for the slope and failure could result in the natural

slope below the fill.

' Fill fnaterial must be compacted to the face of the slopes. - To accomplish this, we recommend

that slopes be over-built a minimum of four feet horizontally and then trimmed to design grades.

The construction of a bénch below the £l 'slope will id in this process. Other methods may also

provide the ‘desired cotmipaction. Proposed alternative methods. should be submitted to:us for
review. Althoigh déep-seated failures should not ocour in properly compacted fill slopes, even

pi'dﬁerly designed and constructed fill slopes have a potential for shallow failures or surficial

* sloughage; partlcularly during penods of wet weather.

LAl ﬁll slopes should be keyed and benched into the founda’aon and backslope soils. Vertical

distance between benches should not exceed 3 feet. The constructlon of internal drainage is a

critical element of the long-term stability of fill slopes. All keyways and intermediate benches on

- fill'slopes should be drained. Additional subsurface drainage will be required in areas where

seepage is evident or suspected and in areas where surface drainage exists.. Subdrains should be

constructed in accordance with the recommendations presented below under "Drainage.”
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7.2  DRAINAGE
7.2.1 Subsurface Drainage

Where fill slopes are to be constructed at existing slopes, subsurface drainage will be required at
the contact between the native soils and the fill. This will require the installation of drains on the
benches cut to support the fill as discussed in the preceding section. In general, bench drain
spacing should be ﬁo more than 10 feet vertically and more than 30 feet horizontally. The
drainage systems should consist of a combination of iﬁterceptors consisting of perforated pipe
surrounded by dram rock (free draining %- to ¥%-inch crushed gravel) wrapped in filter fabric
(Mirafi 140 or eqmvalent, lapped 127 at joints), and drainage blankets. Caltrans Class 2
permeable material (Caltrans Standard Specifications Section 68) may be an acceptable

alternative to drain rock wrapped in filter fabric in areas were the volume of seepage is

‘anticipated to be low. Class 2 permeable material may only be used where specifically approved

by the Geotechnical Engineer during site grading.

Subdrain pipes should consist of rigid ABS (SDR-23.5) or PVC Schedule 40 minimum for
locations where cover is up to 50 feet in height, and ABS (SDR—lS 3) or PYC Schedule 80
minimum for fills greater than 50 feet in height. The lateral drams should have a minimum
diameter of four inches. Laterals should be connected to a main line with a minimum diameter
of six inches. The actual locations, depth and extent of the subsurface drainage systems should

be assessed by us in the field at the time of construction.

Keyways and benches cut into the hillside at the back-cut of the slope should have é minimum
slope of 1 percent along the length of the slope. A subdrain pipe and drain rock wrapped ma
geotextile filter fabric should be installed at the back of the base of the slope excavation. The
fabric wrapped gravel section should extend up the back of the cut a minimum of 3 feet (as with

a chimney drain). A clean-out should be provided at the high end of the keyway subd:ram line.

The drainage systems should consist of lateral drains or interceptors consisting of perforated pipe
surrounded by drain rock wrapped in geotextile filter fabric (Mirafi 700X or equivalent, or Miraii.
140N or equivalent, lapped 127 at joints), connected to riser pipes also surrounded by drain rock

wrapped in filter fabric.
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Subdrains are also recommended in the colluvial deposits at Lots 8-10, 11 and 13-16 to aid in
mitigating perched groundwater conditions and slope instability at these locations. Where roads
are to be constructed -across slopes, subdrains should be constructed at the toe of the slope to aid

in protecting the baserock and subgrade soils from saturation and softening.

Subdrains installed to provide dramage of the colluvial soils at Lots 11, 8-10 and 13-16 should

extend through the colluvium and in the Paso Robles Formation a minimum of two feet. This

:Wﬂl result in a minimum depth of trench of about 6 feet. Subdrains along roadways should

extend two feet below finished subgrade. These drains should be a minimum of 12 inches wide.

Drains should be sloped at' a minimum of 1 percent to a suitable 'discharge point. .

Drain rock should be clean, crushed rock or gravel conforming to the following gradation:

Sieve Size Percent Passing

1-1/2inch 100 '
3/4 inch 90 - 100

"~ No. 4 0-5

An alternate to the use of f,abrie wrapped gravel is Caltrans Class 2 permeable backfill (Caltrans
Section 68). Where Class 2 permeable backfill is used, the filter fabric may be deleted. Subdrain

pipes be bedded on at least 4 mches of drain rock or Class 2 permeable backfill. Pipe should be

installed with perforatmns down and sloped to drain toward an appropriate collectmn facility.
Each subdrain should be provided with at least one near vertical clean out of non—perforated

plastic pipe which extends to the surface. Clean-outs should be installed on all main line

subsurface drains and lateral lines.

Also, we recommend that subsurface dralnage be prov1ded in any natural d.ramage areas to be

filled and in areas of observed or suspected seepage. The need for addmonal subdrains in other
areas of the site should be evaluated by our Engineering Geologist and Geotechnical Engineer

during the grading of the roadways and detention basins.
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7.2.2 Surface Drainage & Erosion Control

Good surface drairfage is essential to intercept and control surface water runoff to reduce slope
erosion and subsurface infiltration. Effective erosion-control landscaping is also important.
Measures to control surface water and erosion include placement of drains on and above cut and
fill slopes, reduction of ponding of water, proper grading to prevent surface water flow over the
tops of slopes, construction of berms at the top of slopes, installation of concrete V-ditches,

landscaping of slopes, and contro] of irrigation on slopes. These items are discussed below.

Concentrated water should not be allowed to flow uncontrolled across slope faces. Areas above
slopes should be graded to a 2 percent gradient or greater to direct surface water away from the
top of the slopes and toward a suitable point of dlscharge such as erosion controlled ditches or
surface drain inléts. Straw bale dﬂces and/or siltation basins should be constructed to reduce
siltation during construction. Erosion control V-ditches, brow dltches, or mtermedlate benches,
should be constructed on slopes where substantial surface water Tunoff is expected. Lined
ditches and temporary silt fences should also be considered at the toe of both cut and fill slopes.
Where benches are used for slopes greater than.SO' feet in height, V-ditches are recommended to

intercept surféce water flowing down from above the benches. These types of surface drainage

features should also be installed around the perimeter of the erosional ravine to reduce continued

erosion. This would erly include either V-ditches combined with construction of a bench at the
top of the ravine walls or the installation of a subdrain to capture water flowing along the

soil/bedrock interface.

’

Slopes adjacent to proposed roadways should be protected from erosion by utilizing a system of
erosion matting such as Excelsior blanketing or other erosion control matting combined with
plantings of appropriate ground cover vegetation to reduce the potential for future eros1on and

possible slope deterioration. Planting should occur sometime prior to the start of the rainy

season. Additional planting may be needed if the initial plantmg is partially or totally"

unsuccessful. A professional landscaper should provide specific details regarding erosion

matting and planting. Areas of erosion should be anticipated even with erosion planting. If
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planting is unsuccessful, other mitigating measures such as temporary silt fences might be

necessary, depending upon the susceptibility of the exposed materials to erosion.

We recommend that irrigation of all slopes be kept to a minimum. Over-watermg of slope
surfaces could result in surficial instability and/or downward creep of the near surface soﬂs For

slopes that must be irrigated we recommend the use of a low volume system such as drip

irrigation. .

73  STRUCTURES

7.3.1 Foundations: -

Foundauons W1ll be required for support of retalmng walls ‘houses and other site n:nprovements

With proper site 1mprovement including removal of all loose weak, compress1ble or landslide-

prone matenals the use of conventional shallow foundatlons may be feasible. The presence of

deep fills or fills with d1fferent1al thlclcness of more ‘than 15 feet may adversely 1mpaet the
performance of a shallow foundation system and will need to be considered in future planning.
Where structures are to be constructed on a cut/fill type bu1ld1ng pad, or on or 1mmed1ately above
slopes, drilled piers and g'rade beams may needed. Foundation des1gn parameters will be
structure dependent due to the Vanauons in soil types site preparatmn alternatives selected,
grading activities, proxmuty to slopes and p0551bly other factors not evident at this time.
Structure specific foundation recommendations should be developed after the structure type and

siting, as well as prehmmary loading information have been determined.

7.3.2 Earth Retaining Structures.

There are a number of V1able alternatives for support of earth fills or where steep cuts are .

requued These mclude conventioanl cast-m—place coticrete or rmasonry retaining walls
supported by spread footmgs or drilled cast-m-place piers, soldier piles with lagging, segmental
block walls with integral geogrid réinforcment the the retained soil mass (i.e. Keystone, Versa-

Lok and others) mechamcally stabilized earth (MSE) Walls and soil nailed walls among others.
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Soil nailing is well-suited to retaining cuts because no excavation is required behind the wall.
Soil-nail walls have been used in a variety of civil engineering projects including stabilization of
relatively high cut slopes. This technique has been employed to stabilize or support cut slopes on
countless private developemnt as well as federal and state highway projects. The system works as
a gravity retaining wall and helps restrain the movement of the soil mass behind the wall. Soil-
nail walls will serve two purposes in their application on this project. The soil-nail structure will
provide temporary shoring during excavations and will remain in place as part of the permanent
Jateral support system after completion of the construction. A soil-nail wall system involves a
number of steel reinforcing bars (soil nails) installed in closely spaced drilled holes and grouted
into the soil as the soil face is exposed during excavation. Construction is performed in vertical
steps starting at the top of the excavation and proceeding downward in approximate 1.5 to 2-m
high lifts. Permanent facings for soil-nail walls often includes reinforced shotcrete and may
consist of cast-in-blé.ce and precast concrete panels to support the excavation face. A shotcrete

facing'that is colored and textured to blend in’with the surrounding soil and rock can be

" constructed for aesthetic reasons.

|  Where large fills are to be constructed with a retained face, gravity walls including segmental

block and MSE walls are often found to be very cost effective. ,Constructipn of these types of

walls entails erection of a rigid facing material (concrete block or concrete panels) with geogrid

. reinforcement or steel straps mechanically: commected to the facing and embedded in the

enginéered fills as the fill progresses up.

Where site constraints do not allow for placement of geogrid or straps, construction of a soldier
pile and lagging wall or concrete/concrete block wall may be required. Selection of the
foundations for these types of walls will be influenced by both site lateral constrains and

proximity to descending slopes below the wall.

Recommendations for preliminary wall design can be prepared once information regarding wall
location, height and anticipated loading with surcharge becomes available.  Site-specific

subsurface data may be required before formal design level recommendations can be prepared.
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7.4 PAVEMENTS

Pavements for this project are expected to comsist of private road providing access to the 17
custom lot sites. Traffic will ultimately consist primarily of light passenger vehicles cars, with
truck traffic limited to garbage trucks and occasional delivery or moving trucks, or fire trucks.
The potential for school bus traffic has not been discussed with us. Based on our experience with

similar projects, we suggest using a Traffic Index (TI) of at least 5.5 for minor roadways with a

“TI of at least 6.0 for the main roadway. ‘The 4ctual traffic indexes to'be used in site development

* should be assigned by the Civil Engineer in accordance with local requirements. For roadways

of this type, a minimum asphalt concrete section of 4 inches is recommended over the

appropriate aggregate base section for the given TI and subgrade soil.

Laboratory testing of the soils at the site has not been performed as a part of this preliminary

-study. We recommend that once site grades, and roadway locations have been. determined that

soil sampling be performed. Resistance or, R-value. testmg should then be performed to develop
site-specific pavement sections in conjunction with the assignment of the appropnate Traffic
Indexes by the Civil Engineer. Asphalt Concrete should meet the requirements for 1/2- or 3/4-
inch maximum, medium Type B asphalt concrete.  These materials should comply with the
spec1ﬁcat10ns presented in Section 39 of the Caltrans Standard Specifications, latest edition.
Class 2 aggregate base shall also conform to the materials specifications as presented in the
Caltrans Standard Specifications, latest edition. ASTM Test procedures and should be used to
assess the percent relative compaction of soils, aggregate base and asphalt concrete. Asphalt
concrete should be compacted to. a minimum of 96 percent of the maximum laboratory

compacted (Hveem) unit weight.

Tdeally, pavement areas should be sloped at a minimum of 2 percent and drainage gradients
maintained to carry all surface water off the site dueto the slightly porous or pérmeable nature of
asphalt concrete. Surface water ponding should not be allowed anywhere on the site during or

after construction.
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8.0 ADDITIONAL SERVICES & LIMITATIONS

8.1 ADDITIONAL SERVICES

 As noted above, we anticipate that work beyond the scope of the current study would include a

plan review of the site specific mass grading plan once that plan becomes available, development
of site speczﬁc gradmg recommendations based on the plan, supplemental subsurface exploration
as required to more fully address future site plans, and ultimately the review of grading plan and
specifications. Thé review of plans and specifications, and the observation and testing by
D&M /Terratech of earthwork related construction activities, are an integral part of the

conclusions and recommendations made in this report.

The required tests, observations, and consultation during construction include, but are not limited
to: '

 observation of site clearing and stripping.

« observation of over-excavation and replacement of existing uncont:olled fills and weak

surficial soils (colluvial deposits) in fill and roadway areas.
« construction observation and density testing during subgrade preparation, placement and
“compaction of fill material, backfilling of vutility trenches and finished pavement subgrades,
and aggregate base. | '

e observation of subdrain installations.

« observation of site surface drainage improvements.

« construction observation and density testing during backfilling of retaining walls.

Further geotechnical studies and a final geotechnical report will be required to evaluate

geotechnical conditions and provide finel recommendations with respect to development lots, the -

design and construction of tract improvements including utilities, sidewalks, and streets, possible
subsurface drainage in relation to these improvements, landscaping features that may have a
geotechnical effect, finished lot drainage and erosion control, exterior flatwork, lot specific

retaining walls, swimming pools and spas, and other items.
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8.2 LIMITATIONS

‘Recommendations contained in this report are for the construction of proposed roadways,

infrastructure improvements, and detention basins as described in this report. Qur

recommendations are.based upon field observations, data from our exploratory borings and test

pits, laboratory tests, and our present knowledge of the proposed construction. It is possible that
subsurface conditions could. vary between or beyond the pomts explored. If soﬂ and groundwater
conditions are encountered during construction Whlch differ from those descnbed herein, our
firm should be notified immediately in order that a.review may be made and any sppplemental
recommendations provided. If the scope of the proposed constructien,_. including proi)oeed
grades, or roadway locations change from that described in tlﬁs report, our recommendations

should also be reviewed. :

Our firm has prepared this report for exclusive use of Michael Wilson and Dana Broccoli Wilson
(owner/applicant for development), and their Civil Engineering Consultant, Whitson Engineers,
in substantial accordance with the generally accepted geotechnical engineering and engineering

geology practices as they exist in the site area at the time of our study. No warranty, e.xpressed or

, 1mp11ed is made. The recommendatlons provided in this report are based on the assumption that

| D&M/Terratech W111 be retained to consult Wlth the C1v11 Engineer as site improvement plans are

further developed and during the constructlon phase in order to evaluate comphance with our
recommendations. It is the client's responsibility to see that all parties to the project including the
designer, contractor, subcontractors, etc., are made aware of this repott in its entirety including
the Additional Services and Limitations section, as well as any subsequent reports or documents

providing supplemental recommendations.
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e
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TP-1
(3/12/01)

TP

-2
(3/12/01)

TTP-3
P-4
(3/12/01) (3/12/01)

0 a o — - g
[T = e T SILTY SAND: dark brown, damp, iccse P SILTY SAND: dark brewn, damp, lecss; .- T e
. } i ., — . — - - PR Y wat € 1—-1.5" : R SILTY SAND: brnwn.* dgmﬁh {ocse;
. SRR S LT SILTY SAND: brown, domp, foosss - — - — ’ —t = : Te e . W= becomes lighter with dap
| T ERTriey gy 0 LAY S o o e T veuomom s ok sy S ,
. - - Laae N R — " . = a . . Lt N from 3°, local’ weak fo
- -'—‘—' . — — e — . ~&" moderaisly camented horizon © 3 = B - . " roddish 5 = e madsrats cemnentation; zomae
H B : ST darse; occaslonal highly weatharad £ e Tan T o ok waaiy o moderately. & EU granific gravel and cabbles
) S . . {~2") mederataly cameniad - N _ graniilc graval © 3.5-12 2 ST S monted; soma granfilc cabbles = e B
1 £ S—fT= png horizen £ S/ .. .. : 51" . R £ S—i-. . :
g —_— - - S M - - B & LT
a ST 8 - = A
| TTE e = - Lo P SOREIIS g, L
?J R CLAYEY SAND: brown, damp, dense —_— YL
| P e D — A .
| PRI ) — - -_— i NPT
0= = I iy e
i
] .
; TP-5 TP-6 TP-7 P-8
(3/12/01) (3/12/01) (3/12/01) (3/12/01)
0 - — - : = 0 —= =
A . L ) A T SILTY SAND:x c}tilrk brbavm. ?ump.
] T SILTY SAND: dork brown, SR . SILTY SAND: dark brown, damp, IR SILTY SAND: dark brown, damp, VPR Jogse; ~10%X fines; bacaming
1 . damp, | ; ~10% non—piasiic T LT looae; becoming lighter with depih ST T T cose; ~10% fines; bacoming P — T lighter wlin depth
N S finas; becaming lighter with depth CR — - - Nighter with depth E .- "
L e = st e water seoping Inic pit from 8 — Y = e,
- S . 2 Vs i gouth comsr ~3' = e < S By
T R L from 4’, occasional highly = S S weakly cemented, 3.5-7' = 2. | e o = - T -
> e e - weatherad gronlilc cobbles = O "EL e from 4.5 ', waakly fo modsratsly a P o f{rom 4.5, brown with locai
£ B amem P S PR A 5—t. e - . ) cementad; raddish black wecthering; R B raddish black weathering: g
s Lot a S e e T ' sond Is well-gradad, moshy coarse— - see weakly o moderately cements
e s . e e AL gralned
] LT ARPEETRA becoming harder @ 7% et ]
[ S o] e - dark brown
oM St F—
. i R wackly to modarately. camented © 9—10°
10 e ot
Feo : . | dense; nat cemenied from 10°
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6
TP—-9 TP—10 TP—11 TP—-12
% (3/12/01) (3/12/01) (3/12/01) . (3/12/01)
, xR . o~ Dot T L i SILTY SAND: brown, damp, locas; R T SILTY SAND: dark brown, darmnp, looss;
' . SILTY SAND: hrown, damp, joasa; = ST, SILTY SAND: brown, damp, loose et boulders af arkoaic aandstone; RERSCIRIES ~10% flnes, fina {0 medium grolned;
e fighter with depth; wat ~1.5" & _, R . ——— ~10X_figes; waukly cemented R becoming tan ~1.5
X s : . . o] T moderately to weakly from 1.5 [ -
-os © 2.5-6', weakly fo moderately = N P cementad from Z° (LR
1 . P cemerted; damp e R I
I = —‘. - —...-—> : e N S = ey e “_'-__-..'-',.'.".
E _— — g 5 T IR
= R = -~ TP
1l 5§— -—." 7 £ 5— F - L Bnam e
: a P 5 . e e
iy 8 o ., ' ° 2 . Do
t P = © §~9', friable; sand Is Q vt
T o well~graded, minar fins gravsl 4 e lcoss from 7 .. A
1: R 5/14/01 e
1‘, bscoming harder © 5* a ( / / ) Mo s T
= S b SITY SAND: light brown, damp et
- . . e loose 4 \ 10 — 10 - om0 ] ) ]
: £ e T b.o e L waokly cemsnted from 117
i PR BT SAND WITH CLAY: fight brown, ISP
; £ e e T A ~10% flnes e :
=3 i awer-olEl
- [ e @ 109
= oo LT vary hard @ &'
; TP—13 == === TP—15 TP—16
\; (5/14/01) . (8/14/01)
20 . TP—18 g 0 ‘ ‘ . (8/14/01)
H < .. . Je——_SILTY SAND: light brown, ) 2 0
:' & . domp, looas it brown (5 /1 4 /01) s L ____22.;’; 5‘1:12'. light brown, & T . "__gu_: s{mi light brown,
e ¢ 0 e— e - " tl PR T (] . 00
: £ g - = SANDY CLAY: dark brown with a - - - ":5_ 2 RN < Pl e P
O &= .. ... . orange—brown miotties, damp = e S A - ] 2 strongly cemented @ 1.5°
a ————————vary hard @ 2.5 * 3 Lt T SILTY SAND: light brown, .. e strongly cemented € 3' a
) N . . .. damp, iocse -
! = 2— RANTEETS .
| a *
i TP—-17 2 == CLAYEY SAND: brown, damp TP-—-1 g
4" * SILTY SAND: Incracsing —
‘ (5/14/01) b cemaentailon with depth (5/1 4/01) TP 20
: ° : 9 — (5/14/01)
; < s mt5 Y co—— SILTY SAND: light brown, damp, = wie tnl f < L SILTY SAND: light brown, damp,
H -_‘__ . weckly camentad TP=-22 8 : x friable 0 ———
~ N N T S O T PP — SILTY TO CLAYEY SAND: brown. damp.
) £ 2 e e (5/1 4/01) -Fi . = - friabla
| a AT modarately to sirangly R a maderaiely fo_strongly e
i PR MR — camantad frl';al:ndz.ﬁ; camentailon <L) SILTY SAND: Hht b cemanted € 4’ o .
incracsas W h o o z lig rown, .
=P T Somp, Iooss 1 friable; = CLAYEY SAND with gravel and cobblex.
o . e ~10-20% fines, fine fo b o — - - —
| K medlum grainad . — o i
‘ S e S -
. } — [ 8 e o e . .
- s, < B s e o
TP—-21 5 . from 5°, weakly to moderatal £ s -
. . csmentad slity fo clayey san 3 : :
(5/14/01) = e o with amall grovel o et
0 E e . S A
- N . = el e . SAND: light yellow, damp, locss fo_friobie °
= e SILTY SAND: medlum = L ee e . i bacnmlng wanly cemanﬁud @ 6~7, rioble
g f R brown, damp, locas & T T & © 7-12: fine—grained
¥ g AT I SR TP—23 to—] > : e
R l 'é. Lo e T I B (5/14/01)
a S i ot~ .. A
R RS 035", moderatsly Ty T 0 . .. .. 12 =
! - ) camentad, bacsming A N = LT SILTY SAND: lfght brown,
strongly cemanted ] ] CLAYEY SAND: medium brown, K] i - damg, locse
. with depth .= = damp, waakly cemanted; ~10-20% oo T ] CLAYEY SAND TO SANDY CLAY: :
- fines, sand is well-gradad, £ " dark brown with oxidation mottiing, damp
= = ~5-10% small granitic graval; 3 - .. \
= y X clay Incraases wiih dapth, grades e R » |—— SILTY SAND: strongly cemented © 3-435
''''' {0 SANDY CLAY, medium brown with y P
15 = - cxidailon motiling, damp . :
e T . — ©15', % clay decracses, grades is
-r = = weakly cemanted CLAYEY SAND
- \Q : v
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KEY TO EXPLORATORY BORING LOGS

PRIMARY DIVISIONS SRor SECONDARY DIVISIONS
GRAVELS %]eantfm\éi}s GW Well graded graveis, gravel-sand mixtures, little or no fines
£8s Than
More than' half coarse ﬁnes*) ° GP Poorly graded gravels, gravel-sand mixtures, [itle or no fines
ion i r GM , Silty gravels, : ravel-sand-silt mixtures, non-plastio fin ‘
COARSE GRAINED SOILS fraction s Jarge AN | Gravel with fines” 2 —
- GC Clayey gravels, gravel-sand-clay mixtures, plasfio fines
Mors than Bi’fzoggm Sa[;evr;a]s:; ;arger than SANDS Clean Sands (less SW Well graded sands, gravelly sands, litle or no fines
than 5%fines”) SP Poorly graded sands or gravelly sands, little or no fines
More than half coarse
tam i SM Silty sands, silt-sand mixtures, non-plastio fines
fraction is smaller than Sands with fines*
No.4 sieve SC Clayey sand, sand-clay mixtures, plastio fines
SILTS AND CLAYS ML Inorganic silts, clayey silts, rock flour, silty very fine sands
ouid fimit CL Inorganic clays of low plasticity, gravelly ciay of low plasticity
Uquid fimit is less than 35 oL Organic silts and organic silly clays of low plasticity
FINE GRAINED SOILS SILTS AND CLAYS Mi lpr;:;%i:i'g’c silts, clayey silts and silty fine sand with intermediate
cl tnorganic ¢lays, gravely clays, sandy clays and siiy clays of

More than half of material is smaller intermediate plasficity :

Liquid limit is between35 and 50

than No. ZQO sieve size 0Ol Inorganic ciays and silty clays of intermediate plasticity
MH Inorganic silts, clayay silts, elastic silts, micaceous or
SILTS AND CLAYS diatomaceous siity or fine sandy sail
o CH Inorganic clays of high plasticity
LlQUId limit is greater than 50 OH Organic clays and sits of high plasticity
HIGHLY ORGANIC SOILS Pt Peal, meadow mat, highly organic soils
GRAIN SIZES
U.S. STANDARD SERIES SIEVE » CLEAR SQUARE SIEVE OPENINGS
200 40 10 -4 Ya” 3” 127
Fine ' Medium ' Coarse Fine ! Coarse .
Silts and Clays - Cobbles Boulders
SAND .
. BELATIVE.DENSITY . - CONSISTENCY = |
SANDS, GRAVELS AND NON-PLASTIC SILTS BLOWS/FOOT* CLAYS AND PLASTIC SILTS STRENGTH* BLOWS/FOOT*
VERY LOOSE 0-4 VERY SOFT 0-% 0-2
LOOSE ] ) 4-10 SOFT ViV 2~4
MEDIUM DENSE 10-30 FIRM ¥%-1 4-8
D_ENSE 30-50 STIFF 1-2 8-16
VERY DENSE OVER &0 VERY STIFF 2-4 16-32
HARD OVER 4 OVER 32
SYMBOLS . . NOTES

*BLOWS per FOOT — Resistance to the advancement of the
Initial Ground Water Level soil sampler-number of blows of a 140-pound hammer falling
30 inches to drive a split spoon sampler.

Final Ground Water Level **Stratification lines on the logs represent the approxirﬁate
boundary between soil types, and the transition may be

Standard Penstration Sampler gradual. ‘

Modified California Sampler Modified California Sampler —2 * 0.D. (1 ™ Inch 1.D.) sampler

Standard Pennetration Sampler (Teizaghi) — 2 inch O.D. {1 *®
Inch .D.) split spoon sampler (ASTM D1586-84).

Shelby/Pitcher Tube Sampler — 3 % inch O.D. (3 inch LD.)
CME brand split spoon sampler (5 foot long); advances with

Shelby Pitcher Tube Sampler

augers and provides a 3 foot long continuous core.

D&M Consuiting Engineers, Inc. PAADMINATEMPASAN JOSE\Boring-Log Key.doc
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BORING LOG |No. 51
[ .
PROJECT ENCINA HILLS SUBDIVISION DATE 3/2‘1/01 LOGGED BY ACK
- - \ —— v ot v retan G A e —— .- s m—_ e . e e — i — -
DRILL RlG MOBILE B-24 HOLE DiA. 4" SAMPLER . SPT
—1 —— . 40— ¢ b L es M < . . an e m—— .. e — - . - . R . — .
§ f‘ROIJND WATER DEPTH 1N1TIAL - , FINAL. - HOLE ELEVATION:
_J : I l ) = ]
s lsl.| . |5 = | & |Elces
] DESCRIPTION FlE 1B E = |2 2 8 Q ) 5 |2¥B
S 5 | o |51 2 g4 |z 3 & 2 8 2 |8EF
2 £ 13|88 |21 2 |§ |2 |58G
B < =z & z @
j CLAYEY SAND: medium brown, damp, SC
medium dense; ~10-20% fines, 1
: predominantly fine to medium grained;
:{ COLLUVIUM 2
' 7| 30
: 3
} SILTY SAND: light gray-brown, damp. SM N
- very dense; ~20% fines, mostly fine to 4 [T|50M4-1/2
: medium grained; weakly to moderately .
1 cemented: PASO ROBLES FORMATION 5
"
] 8
] ;
( ~20-30% fines, sand is peorly g ||
L] graded, fine grained, ~5% coarse |
' sand and fine, rounded gravel : 10Ty 71
‘I”.‘
L 11
|
12 .
1 ! |
N |
i : : i |
P13 : ! :
s P L | ,
‘] ‘ 14 L ‘
~10% fines, well graded, i T| 50/8 | !
M ~15-20% rounded shale gravel 15 i ;
b to 1" moderately cemented
16 1
- 1 .
‘ 17| |
‘J 18
| | i
18 1 I l
1 weakly cemented; minor gravel . L ! : :
U to ~1/2" 20Tl 73 1 ;

Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 1 of
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'BORING LOG

No. B-

PR;OJECT ENCINA HILLS SUBDIVISION DATE

DRILL RIG MOBILE B-24
GROUND WATER DEPTH lNiTiAL:

HOLE DIA. 4"

i

AL: -

I
]
Z

SAMPLER

3/21/01

SPT

LOGGEDBY ACK

HOLE ELEVATION:

: o g | = = = % ' ¥ n4g
¢z mif Bl 2 |Bl2 B B T
DESCRIPTION - E 518 [~ | & 2 3] e 2 l & |ZEQ
28 0E e (BlE| 3 |E|E |2 & |isE
% o [ 3 g oy g ‘ % 58 E
SM |
21 ! !
22
i
23
poorly graded, fine to medium ||
grained, ~5% coarse sand, no 24 i '
gravel | T| 50/ ;
Bottom of boring @ 24.5'. 25 1 § :
No ground water encountered. i | ! i :
26 i i
i
i |
27 | [
i
28 : !
29 :
; E
30 'é P
31 : : 5 i
i Lo
32 : l
' 33
1 : i i
34, ; :
. [ l : i
351 i i x
Dy oo
B/l S
i i |
! ! i
. ! i !
37 ‘ : |
38 i
! 1
. 38 i ﬁ
o | | -
|10 i | L

Project #

1892

D&M CONSULTING ENGINEERS, INC.

Page 2 of
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BORING LOG No. B2

{ o3 L L4 L

I

|

s S s S s N s N S S U | T

[

PROJECT ENCINA HILLS SUBDIVISION DATE 3/21/01 LOGGED BY ACK
DRILL RIG MOBILE B-24 HOLE DIA. 4" SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
T T T i g — =
2 - A 2 5= g s igug
R A N r | 2 22z
DESCRIPTION FlE Bl E &2 2 S 2 g 5 |Z20
58 P17 5%k |3 [F
SILTY SAND: medium brown, damp (wet SM {
@ 1-2%; ~20% fines, sand is poorly graded, 1 i
fine to medium grained, ~5% coarse sand; !
COLLUVIUM 2| 1 i
SILTY SAND: light brown, damp, denss; - SM T| 37 . ‘ :
~10-20% fines, minor fine, rounded gravel; 3
weakly cemented; PASO ROBLES | }
FORMATICON 4 |T|{50/4: :
very dense .
5
: - S
] z
7 ! |
!
s || |
o |
9 -
TisoB
10 D
i 11 | : |
I |
| 12 i _ -
l | %
L . |
13, L |
: - P i
i 14 {
T} 508 ! i : 1
15 | Lo P j
| ; | |
i : 1 !
'} 16 ! |
i | _
j i 1 !
CLAYEY SAND: light gray-brown, damp, 'S¢ 17 : 1 }

- {very dense; ~20% fines, poorly graded, ’. | 5 ' :
medium grained; PASO ROBLES { 181 1 P .
FORMATION ; . i ;

' auger refusal : ; 19§ :
Bottom of boring @ 18", ‘ L ' : :
No ground water encountered ; 20 i . : § ; :
Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 1 of 1
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BORING LOG ~[No. 53
PROJECT ENCINA HILLS SUBDIVISION DATE 3/21/01 LOGGED BY ACK
DRILL RIG MOBILE 8-24 o HOLE DiA. 4" SAMPLER ' SPT
GROUND WATER DEPTH INITIAL - FINAL: - HOLE ELEVATION:
w B LE g = g = g % 2%%
£ iz w. & B ¢ 2 g, 3 z s gb=z
DESCRIPTION E iR g E E S ) s i g ! 2 b 2ES
] o |H z 3 & o | B g igkg
IR R
SILTY SAND: medium brown, damp, dense; |SM ]
~10-20% fines, well graded; COLLUVIUM 1 1
2 | |
SILTY SAND: gray-brown, damp, very SM T| 39
dense; ~10-20% fines, well graded, 3 I I
moderately cemented; PASO ROBLES ; E
FORMATION 4 |T|50/2 i ' |
|
5 - :
.
| i i
7 i | i
! |
! ! {
predominantly fine to medium ] ; ! ,
grained, ~10-20% coarse 9 |T{50/3 : i :
sand i ;
10 ! I :
|
1 1 ! : i i ! '
| |
12 ; , : X .
P l .
13 ‘
? i :
— I 1 i
~10% fines, trace fine, rounded | : . i
_ gravel 15 |T| 77 S : ; .
Bottom of boring @ 15'. I I
No ground water encountered. 16 ‘ I I i
. i g
17 I L
1 ]
19 | ;
— o -
4 R N N R — ,
Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 1 of 1
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'BORING LOG NO. B4
PROJECT ENCINA HILLS SUBDlVlSlON DATE 3/21/01 LOGGED BY ACK
DRILL RIG MOB‘LE B-24 HOLE DiA 4" SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
P ls e . . g -8 -
1 £ g b & E & z ogs
w y ! L .z < z = % Sz b f 7S
DESCRIPTION s E gl B & |% 2 g s | g £ £ 8
: 2 |8 |5l ¢ ¥ & 2 B g | B g 8%&
@ S |8 e = 2 z £ 2 53¢
SILTY SAND: medium brown, damp, medium |SM !
dense; ~10-20% fines, mostly fine grained, 1 }
~5-10% coarse sand; COLLUVIUM i
' 2 P
light yeliow brown [ T| 24 ; i :
mottled brown, yellow-brown, and 4 ]
orange-brown, loose; minor
sandstone gravel 51T} © [
POORLY GRADED SAND: tan, damp, SP i i
dense; <5% fines, fine grained; PASO R ! : i
ROBLES FORMATION ’ ! 1 :
. . |
! i |
8 |
~ | :
— i H
S] |
!
10 | T| 31
11 % : . i
c : L
12 ‘ i ] |
‘; i i !
: 13 | f '
' 14 o
tan with pink mottles, very i ' i .
dense: ~5-10% low-plasticity 15{T| 75 | | ,
fines ' i | ; ¥
16 ! ‘ ' ‘ !
! ‘ I , ! {
o |
LA L
WELL GRADED SAND WITH CLAY: tan, SW- : : | ]
damp, very dense; ~5-10% fines; PASO sc | 19 ' . ]
ROBLES FORMATION T\ 48/8 ;
20 :
Project # 1882 D&M CONSULTING ENGINEERS, INC. Page 1 of 2
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PROJECT ENCINAHILLS SUBDIVISION

DRILL RIG MOBILE B-24

DATE

HOLE DIA. 4" SAMPLER

' " "]NO. B4
LOGGED BY ACK

3/21/01
SPT

GROUND WATER DEPTH INITIAL:

- FINAL: -

HOLE ELEVATION:

1 s s SR AT
' T = i i E =2 z £
¢ .z owr £ ipiz B CE 3§ fas
DESCRIPTION r | E ] B . |z 2 3 o g 5 ik
é‘ B s ] > =1 4 B | @& w QaZ
8 £ |5 |8 % (Bl s ¢ 5 £3&
g |2 |F $ |~ | E 3 1°%5
ST
SC | 21 :
22
23
weakly cemented 24 | | :
. T |50/4-172 ;
Bottom of boring @ 24.5". 25| | ; i ,
No ground water encountered : | !
26 i o
o
27 I
28
| i
29 *l
300 | | |
. i ’l
31, ' i !
— : ; ' :
] §ot ! :
= | |
33 | ! : i
= |
| | P
[ 340 . i :
135 s g :
s | ! :
36 | ; !
! | | |
24l
38 ] ,
; % L £
39 : ;
— l
40 . | L :

Project # 1892

D&M CONSULTING ENGINEERS, INC.-
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BORING LOG " No. 55

—-; PROJECT ENCINA HILLS SUBDIVISION DATE 3/21/01 - LOGGED BY ACK
DRILL RIG MOBILE B-24 HOLE DIA. 47 SAMPLER SPT
’—‘Ii GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
u : - i T ! -~ !
| s g, . 5 s I % g
— gl w2 F g 4 z % : g g% g
b DESCRIPTION clE Bl E iE 2 2 g8 . e 2 5 lzEg
% ] =4 : = I <;: x g ;2,- 53¢
H WELL GRADED SAND WITH SILT: brown, SW- 1 1
] wet; ~10% fines, predominantly fine o SM | 1 ' |
medium grained; COLLUVIUM ;
| 2 ]
L WELL GRADED SAND WITH SILT: brown, SW- _I_ 60 ' i
damp, very dense; ~10-20% fines; SMi 3 ! 1
j cemented; PASO ROBLES FORMATION ‘ i
- 4 [T|s0m-112

. ~10% fine gravel |
1 1 5 H !
L | |
6 i _ 3
) | !
9 i
[ 7 i !
, ! i
- ! |
i g | o
I i
- o[ ' : 2 |
R dense; ~5% fine gravel - : : :
: 10{T| 45 ' L oo
ﬂ 11 ; .
= _ ! | |
12 | L
] ! ' f
auger refusal @ 13' 13 o
A | 14 o
= densefvery dense | 7| 50 | :
- Bottom of boring @ 14.5". : 15 | | E {
J No ground water encountered. ! i ; i |
- 16 l : i ‘
] i i i '
- i i . l
‘ 17 : P
| , i ;
L l | ' : :
- ! 18 { ‘ i
! | H ]
!_l : Lo ' 't i i
18] - S E
: : 20 . i i , i i
Project # 1882 D&M CONSULTING ENGINEERS, INC. Page 1 of 1
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Project #

BORING LOG No. 85
PROJECT ENCINA HILLS SUBDIVISION DATE 3121/01 LOGGED BY ACK
DR!LL RIG MOBILE B-24 HOLE DIA. 4° SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
' ] — T e
i 5 lg ! _ et 0l g T E Lug
DESCRIPTION F Elzl E E z 2 8 e 7] g !é 45
3 |8 |°F s | | B |z |°°°
SILTY SAND: medium brown, damp; SM . 1'
~10-20% fines, mostly fine to medium 1 ‘ ;
grained, minor fine gravel; COLLUVIUM ‘ '
. 5 |
SILTY SAND: light brown, damp, very dense; | SM T| 67 l
~20-30% fines, fine fo medium grained, 3 !
minor coarse sand; PASO ROBLES B !
FORMATION | 4 ;
. minor fine, granitic gravel 5 {T| 54 :
6
7
8 f
9 [ | :
no gravel 10 (T} 82
Bottom of boring @ 10'. |
No ground water encountered. : 11
12 L
13 | i
L
14 i P 2
15 . ! !
|
16 ' ;
17 1 | |
18 ’; ; ;
' : : !
i | i
19 : i ; !
. o
, = | §
20 | L
1892 D&M CONSULTING ENGINEERS, INC. Page 1 of 1
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BORING LOG No. 87
PROJECT ENCINA HILLS SUBDIVISION DATE 5/29/01 LOGGEDBY CMP
DRILL RIG CME 85 HOLE DiA. 8" SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
£ oz ouic |Eog | 2 % : EE%S
DESCRIPTION = g 13| & - g =) 3] 2 2 o |Z& g
51803 ¢ 223 |E| g8 ¢ | ¢ |25
| 2 |8 ° $| % | B |F |7°°
SANDY SILT: dark yellowish brown, damp; ML f
55% silt, 45% fine sand 1
i
2 |
SANDY CLAY: dark brown, damp, hard; CL |
20-30% fine to medium sand, low 3 i
plasticity, massive :
4 [T] 40 |1.0!
clay decreases with depth i
SANDY SILTY TO CLAYEY SAND: brown, ML-| 5 :
damp, stif/dense; 30-60% fine sand sC i ! |'
(varies), slightly plastic; sandier with R : ; :
depth to 5' :
7 i
5 |
CLAYEY SAND: very dark gray brown, SC} 9 \
damp, medium dense; 20-30% clay fines, 3225
'160-80% fine 1o coarse sand; clay content 10.1T] 23 :
varies in sample, locally very sandy;
massive ' 11 :
e | i .
I ‘
ICLAYEY SAND TO POORLY GRADED ;; SC- : i
SAND: brownish yeliow, damp to slightly . SP 14| ; :
moist, medium dense; fine to medium : "1.5 1.0 :
sand mixed with low-plasticity clay and 15| T) 18 ¢ ‘ »
as thin beds; crudely bedded overall A ] ' :
‘ 16| | I
e I f:
18
very thin clayey beds to T i
laminae @ 19, containing 19 ! :
disseminated fine sand T 225 2.3 ! ‘l i
POORLY GRADED SAND SP - 20 |T| 28 L
Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 1 of 3
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) PROJECT ENCINA HILLS SUBDIVISION

g

No. 57

DRILL RIG CME &5

HOLE DIA. 8"

BORING LO

SAMPLER

DATE 5/29/01

LOGGEDBY CMP

SPT

Project #

GROUND WATER DEPTH INITIAL: - FINAL - HOLE ELEVATION:
-’ T T 2 & l..
i 5 g < P EO e 2 ! Z uE
DESGRIPTION F | E E[ & = |2 2 8 e ! g 5 |zE¢@
510838 ¢ F|g| 2 |E g8 | B3
: g | o] - = é T % % % 58§
POORLY GRADED SAND: yellowish SP l '. ) )
brown, damp, medium dense: 10-15% 211 } :
nen-plastic fines, 85-90% fine to coarse ! ;
sand; well-bedded; slightly moist 18.5-19.5' 22 . '
5
dense; <10% fines, sand locally A ;
very poorly sorted and clean 25 |T| 34 i<0.5 :
b
s
27 | o
T
128
AL :
28 o
5-10% fines, rare fine gravel; : i
massive to crudely bedded, 30 |T{ 36 1.0 i
local graded sand beds with ! C
coarse lag sands i 31 ‘ : :
| %
32 . :
% : !
| — o
j ; - i
WELL GRADED SAND: very pale brown, 1 SW 34
damp, dense; 5% fines, 95% fine to coarse j .
sand; massive to crudely bedded, local £ 35 |T| 40 0.5; , .
coarse lenses; possible reduced plant ! ' !
matter : 36 P :
L .
drills as gravel 37 ! Lo i : _
i 38 § :
very dense, ~10% fines, less ; 39 : } ' I
coarse sand 39-40"; bedded } 15 :
L 40 |T| 52 ; L | _
1802 D&M CONSULTING ENGINEERS, INC. Page 2 of 3
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BORING LOG .

No. 57
PROJECT ENCINAHILLS SUBDIVISION DATE 5/29/01 LOGGED BY CMP
DRILL RIGb CME 65 HOLE DIA. 8" SAMPLER SPT '
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
e ‘ T | - | =
Pr g g = . Pzl e 1 & 1z Lg
¢ w5 3z Bl g (ELE oy 1§ Ez2
DESCRIPTION FlE EjE L% '%’ § e 2 |5 |EEB
e} Qo % 2 g iz g & 2 2 i g gz u
b 5 § i e = § 3 % ; % S3E
SW
41
42
';
43
POORLY GRADED TO WELL GRADED SP- - 1 .
SAND: yellow, damp, very dense; 5% non- { SW | 44 i i
plastic fines, 95% fine to coarse sand; ; ;
{ t H
variably bedded, grades in and out, some 45 {T| 50 0.5.
iron oxide-defined bedding | :
46 f
47
| |
48 | ¢ *
POORLY GRADED SAND: yellow, damp, ]
dense; ~10% non-plastic fines, fine to SP | 49
miedium sand; crudely bedded, locally : :
fine sand beds 50 | TI 44 :0.7:
Bottom of boring @ 50 i i
No ground water encountered. - . 51 | i }
| : L
i 52 | | ’
.
53, ? o
| L
s ;
551 i : %
56
! .
57 :
58
59| |
60 | | | i
Project # 1892 . D&M CONSULTING ENGINEERS, INC. Page 3 of 3
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BORING LOG

No. s8¢

PROJECT ENCINAHILLS SUBDIVISION

DATE 5/30/01

LOGGED BY ACK

DRILL RIG CME 65 HOLE DIA. 8" SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
" v N
= = = = 2 !
0 a = Z = 2 > ol <
i w, 2 = £ £ g H d Z ‘gz3
DESCRIPTION 2 E |§ i £ % a § , e % § é i E
= Yy i= i Z 3 "4 b i w 8 oz
3 @l g 58 B B 312 |& |23E
‘ = e = 5 = g i g é ERs R
SILTY SAND: gray-brown, damp, loose; SM i ‘ '
COLLUVIUM 1
i 2 :
3
CLAYEY SAND: light brown, damp, very sSC :
dense; ~15-20% fines, sand is well- 4 | :
graded; minor fine, angular granitic gravel; | '
PASO ROBLES FORMATION 5 Ti50/5 : L
i %
! 6 - | S
g ! Lo |
— | o i
L L 1
— . |
P ~ !
| 1o :
locally, small granitic gravel, i . T| 68 i ; '
subangular to rounded : 11 : ;
E 12 . ' :
L | |
’ 13
- !
SILTY SAND: light gray-brown, damp, very  :SM 14
dense; ~30% low-plasticity fines, poorly . :
graded, fine-grained : 15 . i
Drilling very slow from 15' T 9/11 f ! f ]
. i : E {
B L
A R |
': ; P 3 ;

: [ 18 : ; @
WELL-GRADED SAND WITH CLAY: fight ~ iSW- ! . : i
yellow-brown, damp, very denseg; ~10% iSC 19
fines, predominantly fine to medium- ‘ .
graingd, ~10% coarse sand : 20 | T| 50/8 |
Project # - 1882 D&M CONSULTING ENGINEERS, INC. Page 1 of 3
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“BORING LOG

'No. s

PROJECT ENCINA-HILLS SUBDIVISION DATE 5/30/01 LOGGED BY ACK
DRILLRIG CME 65 HOLE DIA. 8" SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
| 5 5 - . 5. § El.ug
DESCRIPTION E 1 EE- ¥ % 2 3 8 2 g EOZUE
g 185 ¢ ¢ g 3 18|32 | E ¢ 855
S § ° | 7 |s % g 32 |3%%&
: —
! ?
211 i
22| |
23 |
| 24 | E I
~20% fines, predominantly J ! ;
medium to coarse sand 25 | T|50/5 : 'ﬁ
; i i
26 | | !.
27 | | |
T | L
: ! 1
28 | f é
—_ ) l i
; ; i :
29
~10-15% fines 30 i
T T| %0 g i
| AR
32 : ! !
| 33
34 :
| b |
POORLY GRADED SAND WITH SILT: SP-| 35 {T| 50/4 ! !
light yellow-brown, damp, very dense; SM | ‘ ;
~5-10% fines, fine to medium grained 38 P ;
i i
37
2 .
FOORLY GRADED SAND: fight yellow- SP P |
brown, damp, very dense; <5% fines, 39 : |
predominantly fine to medium sand, ' * :
~10% coarse sand 40 | T} 50/4 |
Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 2 of 3
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BORINGLOG

PROJECT ENCINA HILLS SUBDIVISION DATE 5/30/01 . LOGGED BY ACK
DRILL RIG CME 85 HOLE DIA. 8" SAMPLER SPT
GROUND WATER DEPTH INITIAL; - FINAL: - - HOLE ELEVATION:
. 2 — e e —
| |8 18 < Pe Lo g - % Lusg
DESCRIPTION B B8 el 2 8 e . 2 | & jzf¢E
b 5= ' =
g |8 " £ | B | § %
: |
41
42
43 P 5
! i ;
44 o :
| ' H
T]s05| ;
. 45 P ‘
Drilling very slow 45-50' | ¥
. 46 f i
H . i
. 47 |
CLAYEY SAND: light yeliow-brown, damp, sC : ;
very dense: ~15-20% fines, well graded, 48 ' |
slightly cemented : ‘g
: 49 {T| 50/5 ’
Bottom of boring @ 49". '
No ground water encountered. | 50
: 51 !
P ; E ]
- B2 i i
I i
53 . :
? ] ': : '
i 54 i L S
i ! |
55, N . i
o
56 ; | |
i i |
1 i i
57 o
| 58 P
‘_“; ]
: 59 ; ;
— o
! ' i
i 60 : .

Project #

1892

D&M CONSULTING ENGINEERS, INC.

Page 3
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BORING LOG No. s
L PROJECT ENCINA HILLS SUBDIVISION DATE 5/31/01 LOGGED BY . ACK
DRILLRIG CME 65 HOLEDIA. 8" SAMPLER ' SPT
} GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
™ ¢ . wlZ iz FF Bl F [ F Egf
i ] DESCRIPTION = & % o E z g | § e 2 g %Eé
L) =} o ] g 4 -4 c E @ [a) § : OC=suw
” S 18R | % 5|2 |g§ |3 3%
i See log for B-3
L 1
3
M
L 4
5 |
| i ;
- : 6 é ; ‘ ;
3 ! ! ; : i
| i |
) 7 { i |
! |
7 l |
[ 8 ! ! |
L | i i
| .
M 9 !
el S
= ‘ Lo
: (N i : :
| _ L i
] IEETIE .
= 13
] . 14 :
i | i
15 ‘ ;
I ; |
i 16 1 ’
| |
] |
17
- . I3
1 CLAYEY SAND: medium brown, damp, 18 ‘
A dense; ~20-30% fines, well-graded sand, :
~5% small gravel, occasional larger, : 19
= completely weathered granitic gravel
| 2 |
(-
U Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 1 of
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BORING LOG ______ |No.se
] PROJECT ENCINA HILLS SUBDIVISION DATE 5/31/01 LOGGED BY ACK
' DRILL RIG CME 85 . HOLEDIA. 8" SAMPLER SPT
r‘} -{GROUND WATER DEPTH INITIAL: - - FINAL: - HOLE ELEVATION:
- "7 715 55 . '8 s T F geg
- W ool E .z 2.8 E |5 g % EEZS
: DESCRIPTION £k Il Bz 2 8 e 2 5 zuk
L N EA N - g | 2 E | 2 8 ¥ .0%g
S8 (%] 7 |8 || & [§ "5
j !
. 21 |T| 46 ’
T !
FJ 22 : | ;
WELL-GRADED SAND WITH CLAY: SW-| 23 o . P
B medium brown, damp, dense; ~10-15% sC ? ! i
» fines, predominantly medium to coarse, 24 i i | ] i
trace fine gravel l l ; l ]
¥ 25 ; | L
Ll T| 35| | I
26 j Co ’
iv. : : ! . :
27 ' :
< o | |
B 28 i ’ § !
| 29 ! {
D | I | |
_ locally moist T{ 27 f
g 31
32 , i
!
dmi |
' I ; ‘ ;
b i i
E\J i | 34 i ] !
b ! ! !
3 | ,
U ~15-20% fines, ~5% granitic , g
' gravel, some completely B |T| 54 1 i i i
- weathered clasts >1" | ! !
; . o
‘ 38 i
J WELL GRADED SAND WiTH CLAY AND | SW- ' :
GRAVEL: light brown, damp, very dense; SC | 39
{-»J ~10% fines, mostly medium to coarse sand, : : . .
U ~20% weli-graded gravel | 40 {T| 50/6] , . ,
(1 Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 2 of
i
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' BORING LOG INo. B9
(-] PROJECT ENCINA HILLS SUBDIVISION DATE 5/31/07 LOGGEDBY ACK
:' H . o mvee e eseam crmmie smemes s+ e e 4 s cet be= i - . . - e . . e .-
= IDRILL RIG CME 85 HOLE DIA. 8 SAMPLER SPT
ﬂ GROUND WATER DEPTH INITIAL: - FINAL: ~ HOLE ELEVATION:
U ' ! : ' ! Ve 1
_. l =) i = ! - I_% = ! rg‘- i s '; w g
¢l w82 E g F 5o % oga2
- DESCRIPTION S0y 51 | L% 2 8 I e g | & | 2 Bo
o = < 3 M w
& c : = S 2 e
= i
. i
L_% 41
s 42
‘;" T P
43 : ‘
Q SANDY CLAY TO CLAYEY SAND: light SC/ ‘ : |
L gray-brown with local pink mottles, CL | 44 ! ; |
. o ' 1
damp, hard/very dense; low-plasticity i
fines, sand is well-graded 45 !
Slow drilling 45-50' | T| 54 Lo | Jj
. 46 ’ co i
11 | L
e ‘ 47 1 Co ,
Bk 48 f ol
Li  [CLAYEY SAND: Tight brown, damp, very sc N
dense; ~30-40% fines, well-graded, locally 49 | ! i |
r; up to ~5% fine, granitic gravel ! s ' : i
5 50 |T|s0/50 1 P
Bottom of boring @ 50'. S S
ﬁ No ground water encountered 51 ' i . .
. | o
. ! i
52 ! L
: 531 ¢ | :
| | : i
i ! i
¥ I
| 55 : i
ﬁ ! : 1
Vo ! : ' i {
- 56 L i
58 o
i :
[
U 59 :
; 3 ’
M i 5
i1 80 ) . : i
u
Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 3 of 3
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BORING LOG No. B-10
PROJECT ENCINA HILLS SUBDIVISION DATE 6/1-5/2001 LOGGED BY CMP/ACK
DRILLR]G CME 85 HOLE DIA. 8" SAMPLER SPT
GROUND WATER DEPTH INITIAL: ~~ — FINAL:  — HOLE ELEVATION:
' | | 5 ig . R T
DESCRIPTION F|E Bl ¥ |2 %2 a 8 2 g 5 |zik
= W= & = = o I ur| w [o -4
| 8 |° | & |8:8| 8 &3 |3 |5 |28
g © : (=4 = g & ?g g DBE
See log for B-1 |
1 H
]
!
2
i
3 :
4 ‘ i !
i ' '
5 :
| 1
6
H i
7 !
! ]
8
]
10 | ! P
! P
11 : i
12 : i i
i . !
| S
14 - 1
15 | , !
|
!
16
. !
17 : . :
18] |
19 : i ] ’
Drills slow/hard to 20' ; : : i
20 | : s i

D&M CONSULTING ENGINEERS, INC.

Project # 18982

Page

1
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BORING LOG No. s-10
PROJECT ENCINA HILLS SUBDIVISION : DATE 8/1-5/2001 LOGGEDBY CMP/ACK ]
DRILL RIG CME 65 - .HéLE“DiA. 'B"v ' . SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
i [ } P I - 1 = g
) g iglg . iEls  EE ogeg
S |z Yig (B jw 3 zZ 3 E & E8=
DESCRIPTION FlE 5l g =120 2 8 2] g 5 12856
5203 ¢ Fl%2) 3 |8 %3 |8 |&z3¢
18,77 (g% | & |35
‘ !
21 ‘
Drills very hard, gravel chatter 22 ‘
22 to0 23'
23 |
SANDY SILT: brown, damp, hard; non-~ ML | 24
plastic to very slightly plastic fines, 30% ;
sand; crudely bedded; appears to grade 25 : ;
to more clayey silt @24.5' T| 39 |40 1 |
26 ; :
‘!
. |
27 : |
§
28 ; |
, 29
SANDY SILT WITH GRAVEL: pale brown, ML ;
damp, hard; non-piastic fines, 5% coarse 30 3.5
gravel; massive, damp T 66 ;
. 31 . ; i

becomes sandier, locally P i

30-40% fine sand with thin 32 i

coarse sand lenses : :

Hard drilling 31-33' 33 § :
WELL-GRADED GRAVELLY SAND TO SW ‘
WELL-GRADED SAND: very pale brown, 34 o . : ;
damp, very dense; 5-10% non-plastic  T|50/8; : : l . (
fines, 60-90% fine to coarse sand, up to 35 j : : l
20% fine gravel; massive; contains fine to i [ | !
coarse gravel lenses . ‘ 36 | ! ; 1 ‘

1
. |
37 P é | i
P ‘ i T

very hard drilling 38 .

i j :
CLAYEY SAND: medium brown, damp, SC | 39 ‘
dense; ~30-40% fines, well-graded o ; 1 J.

Auger refusal @ 40' 40 i>4.5] | ;

Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 2 of 3
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BORING LOG

INo. 810

[PROJECT ENCINAHILLS SUBDIVISION

PRILLRIG CME 65

{GROUND WATER DEPTH INITIAL:

HOLE DIA.

8’!

F

DATE

SAMPLER

z

AL:

6/1-5/2001

SPT

HOLE ELEVATION:

LOGGED BY CMP/ACK

, i - e —_
: - = i = < ®
| 5§ £ ¢! o Bt & 2 igug
Pow [re = = = 4 wes S
DESCRIPTION EE 2l E g e § g 2 g g E4E
g w25 il £ 5 ® E & w |8E=z
o s . ; i
5 £ 2B 38 |23 g |5 |58
12 T : L
: : s¢ | 7] 41 | ;
Bottom of boring @ 40.5'. 41 |
No ground water encountered I -
’ 42
|
43
44 g
45 ’ i ’:
48 . |
; !
i !
47 3 5 1
48 !
. : ]
49 S
1 |
50 |
51 "
52
53 i
54 i
28 4 ;
E L
56 : i . ‘ 1
; | : { {
57 | | ‘
58 L
59 : : .
| 60 } ;

Project # 1892

D&M CONSULTING ENGINEERS, INC.
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i BORING LOG - No. B-11
"1 |PROJECT ENCINAHILLS SUBDIVISION DATE '6/5/01 LOGGED BY
? DRILLRIG CME 85 HOLE D'iA. 8" SAMPLER SPT _
,r“{ GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
B!
- | i _— ‘ = I S g
: i w i 8 g g = & ,k = i g . Z' o8 £
M e otz oMo &g E 3 z g |28x%
! DESCRIPTION £l E 1§ ¥ -2z 2 8 %} 2 5. |EEE
-] g 8 5le ¥z | 3 g g 3 ¥ |2%%
- ) S8 F 7 FF g g cEE
U SILTY SAND: light brown, damp, loose; SM
U 1~30% fines, predominantly fine to medium 1
grained, some coarse sand; COLLUVIUM ’
2
;
3 ;
|
4 :
' |
Drilling harder @ &' : 5 :
CLAYEY SAND: light brown, damp, very sSC
dense; ~20% fines, mostly fine to medium 6 f
grained, minor fine gravel; PASO ROBLES . |T) 54 120
FORMATION 7 s
9 |
i %
10 ’ "
~10-20% fines, sand is well ’
graded - 11 : . :
[ T| 84 .3.0] ;
. 12 1
SILTY SAND: light yellow-brown, damp, SM , i :
very dense; ~30% fines, mostly fine to |13
_ medium grained, some coarse sand, ’ : '
B ~5% fine gravel ' 14 ;
: . ;
15 i
]
16 g 2.0 :
_ CLAYEY SAND: light brown, damp, sC T| 80 {>4.5
1 % very dense; ~30-40% fines, well-graded 17 i
- Drilling becomes harder . 18 ‘
j | [POORLY GRADED SAND: light yellow- SP !
— brown, damp, very dense; ~5% fines, mostly 19
. fine to medium grained, trace coarse sand :
B 20 . ;
i
. Project # 1892 D&M CONSULTING ENGINEERS, INC. Page 1
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P:roject #

| BORING LOG No. B-11
PROJECT ENCINA HILLS SUBDIVISION DATE 6/5/01 LOGGED BY ACK
DRILLRIG CME 65 HOLE DIA. 6" SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
T | ] —
S g - = E = E ! g Z
DESCRIPTION =B | W |2 |2 2 8 7] 7 5 |545
3|85 ¢ B2 |g/8 |58 |¢ |85z
? 5§ /8|2 3 5|2 | g |3 |58E
a - s ) 2 @
21
WELL-GRADED SAND WITH CLAY: SW- l 79 | 1.0
light brown, damp, very dense; ~10-20% sSC | 22
fines '
23
24
25
very hard drilling 26 3
CLAYEY SAND TO SANDY CLAY: light SC/ l 55 |>4.5
brown, damp, dense-very dense/hard; CcL | 27
28
28
30
i
31 25!
mostly fine to medium grained M| 50 | 1.5}
sand; trace fine gravel 32
33| |
34 | :
light brown with darker brown :
beds, very dense 35 ;
~20% fines, crudely laminated
36 =
| T| 60 [>4.5] . f
easier drilling 37 ;
WELL-GRADED SAND WITH CLAY: light SW- - .
brown, damp, very dense; ~10-20% fines, SC | 38 !
mostly medium to coarse, trace fine gravel : '
' 39 : !
|
i | |
40 I | }
1892 D&M CONSULTING ENGINEERS, INC. Page 2 of 3
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BORING LOG No. B-11
’_% PROJECT ENCINA HILLS SUBDIVISION - DATE B/5/01 LOGGED BY ACK
DRILLRIG CME 85 : HOLEDIA. 8 =~ SAMPLER SPT
1[ GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
g g z ! g g wg
s g £ . z oY%
- ¢ lz0c F £ 5 53 | & £ fz:
| DESCRIPTION ElE Bl £ & - % g °© 2 2 > |zEC
L g2 |8 |3 2 g E 3 & g g8 | & |g=zd
g 5 §_ »F = 5 = ?.D; E % 58&
~— I [
1 |
~ 41|T| 50061251 i
gl : H
CLAYEY SAND: mottled light to medium SC ; ‘ : i
brown, damp, dense; ~30% fines, well- 43 '
graded, minor charcoal N ! ,
44 é
45 o S
) : ‘ R ; c '
= 46 ‘ :
| T| 42 ‘45 | : :
| 41 ‘ | |
, ; i
R | ‘
] 48 | L
. ‘ | S
. 49 1
< 50
‘Ij . very dense 51 ! ; !
’ T| 88 45 i 1
- Bottom of boring @ 51.5'. . 52 . i ;
H No ground water encountered. f !
LN { M
- 1531

| ' ;

i 54

55| ° ' ]

]

56

57

r

- 58

58

B

60| , i
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BORING LOG No. B-12
PROJECT ENCINA HILLS SUBDIVISION DATE 6/6/01 LOGGED BY ACK
DRILLRIG CME 65 HOLE DIA. 6" SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION: -
——ee e - A - —T ] T3
S |/E'gi =« g '8 . & !z gug
g |- wl & 52| 8 (82 B E3:
DESCRIPTION ElEIE|E |22 2 8 2 g 5 e
B F e g B e B3 g | E EEE
g |2 S & z b
CLAYEY SAND: light brown, damp; ~40% sC o
fines, well-graded; COLLUVIUM 1
2
i
3 _ *
|
4 :
WELL-GRADED SAND WITH CLAY: SW-| 5 3
mottied light and medium brown, damp, SC ' i
very dense; ~10-15% fines, ~15% small, 6 |T|50/3 2.75? : {
subangular to rounded granitic gravel; 4 I -
E’ASO ROBLES FORMATION 7 '
8 |
| |
CLAYEY SAND: light gray-brown with local |SC | 9 1 ;
darker brown mottles, damp, very dense; o
~20-30% fines, sand is well graded, trace 10 . '
fine gravel [T| 58 |25, -
11 ] ¢
12 |
13 .
14
light yellow-brown ' 15 |
T| 54 | 3.0
16 i '
17]
:
18| |
dense; ~10-20% fines, !
occasional subangular granitic 19|
gravel to ~1" ! [ 4
20| , [
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BORING LOG

No. B-12
PROJECT ENCINA HILLS SUBDIVISION DATE 6/6/01 LOGGED BY ACK
DRILLRIG CME 65 HOLE DIA. 8" SAMPLER SPT
GROUND WATER DEPTH INITIAL: - FINAL: - HOLE ELEVATION:
8 g = E [ §. g wg
DESCRIFTION F g % £ 02|z '%J S Q g a |zEo
o] =3 @ =g
T] 44 "
21
22
23
very dense; ~30% fines,
charcoal @ 24.5' 24
"IWELL-GRADED SAND WITH CLAY: light SW-| 25 >4.5
yellow-brown, damp, very dense; ~10% SC | T| 84 11.25
fines, mostly medium to coarse 26
Bottom of boring @ 25.5".
No ground water.encountered. 27
28
28
30
31 !
32 ]
' L | !
33 ! :
' : !
34 : E
35
' |
s |
| |
37
38 ‘
39 i
40 ; '
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