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10-415800
Attention: Mr. Chris Gardner Plainsburg Rd Freeway

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES – MS 5

Subject: Geotechnical Design Report – Basins and Local borrow materials for Embankment/Fill

1. Introduction

Per your request, we are providing geotechnical design recommendations addressing three
basins proposed on a segment of State Highway 99 at KP 0.0 to 7.4 (PM 0.0 to 4.6) in
Merced County, California.  District 10 Project Development is proposing to convert
Route 99 from the existing four-lane expressway to a six-lane freeway on a new
alignment with an 18.6-m median from the Merced County Line to Buchanan Hollow
Road.  The purpose of this report is to document subsurface geotechnical conditions, to
provide engineering assessments of the borrow material and to recommend design and
construction criteria for the proposed basins.

2. Pertinent Reports and Investigations

The following is a list of documents, reports and maps that were utilized in preparing this
report.

•  Memorandum dated August 12, 2002 “Investigation of Local Material Sources for
Possible Embankment/Fill material” from Boris Ayaviri, Senior, Central Region,
Design II-Branch V and its attachments for alternative 3 stripmaps and boring
locations.

•  Preliminary Geotechnical Report dated June 29, 2001 prepared by Eric McGrath,
Office of Geotechnical Design North.

•  Geologic Map of California, the San Francisco-San Jose Quadrangle published 1991.
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•  California Seismic Hazard Map prepared by Lalliana Mualchin, Caltrans Engineering
Seismologist, dated 1996.

•  Statewide Storm Water Quality Practice Guidelines (CTSW-RT-02-009), Section Five
dated May 2003 prepared by Caltrans.

•  Storm Water Quality Handbooks, Project Planning and Design Guide, Appendix B
dated September 2002 prepared by Caltrans.

•  Method for determining the percolation rate of soil using 6-inch-diameter-test hole,
California Test 750-1986.

3. Existing Facilities and Proposed Improvements

Within this segment, Highway 99 is currently a four-lane conventional expressway paved
with asphalt concrete, built on fill, and aligned in a general north/south direction.  It is
located both inside and outside of a suburban environment and across active agricultural
lands.  There are several intersections controlled by stop signs within the project area.
The existing alignment is constructed on minimal fills placed on relatively flat terrain.
There are no significant cuts within the area.  (See Location Map attached, Plate 1.)

A new alignment is proposed for a six-lane freeway, which will require approximately
1,000,000 cubic meters of import borrow to raise the mainline elevation 1 to 3 meters to
elevate the roadway above the 100-year flood event.  Three large on-site borrow pits,
which will also serve as storm water infiltration or detention basins are planned to supply
the needed fill material.  A new interchange will be constructed in the vicinity of
Plainsburg Road and Sandy Mush Road.

This report addresses the geotechnical issues associated with the construction of the
basins and assessment of the local borrow material.  Geotechnical considerations for the
structure foundations are not addressed in this report.

4. Physical Setting

4.1. Climate

The climatic conditions at the project site are considered temperate with moderate
winters and hot summers.  Based on the climatic data available for the period between
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July 1948 and December 2001, average daily minimum temperature ranges from 1.9º
C in December to 15.7º C in July while the average daily maximum temperature
ranges from 12.9º C in January to 36.1º C in July.

Nearly 80% of the total annual rainfall falls during the months of November through
March.  Strong winds and dust storms can occur anytime during the year.  Table 1
presents the climatic summary for the Merced Municipal station.  Yearly updates are
available from the western Regional Climate Center (WRCC) web site.

Table 1: Average Monthly Climate Summary, Merced Municipal ARPT,
California, Period of Record: 7/1/1948 to 12/31/2001

Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Ave. Max.
Temp  ºC 12.9 16.8 19.8 24.2 28.5 32.7 36.1 35.2 32.6 27.1 18.9 12.9 24.8

Ave. Min.
Temp  ºC 2.4 3.9 5.3 7.1 10.3 13.3 15.7 14.9 12.8 8.7 4.6 1.9 8.4

Ave. Total
Precipitation
mm

63.3 55.1 50.0 27.7 10.9 2.3 0.5 0.8 4.3 16.5 38.6 44.7 314.7

Source: Western Regional Climate Center, “http://www.wrcc.dri.edu”

4.2. Topography and Drainage

According to the topographic map of the project region (http://www.topozone.com/),
as well as visual observations during our site reconnaissance, the topography within
the project area is relatively flat with no hills.  Within the project boundaries, the
ground elevation ascends gradually from the north-end to the south-end by 9 m.  The
elevations in the area are about 61 m on northern side and 70 m on southern side.

Storm water drains off both sides of the existing highway and infiltrates into the
surrounding soils.  Water flows through the project area in Dutchman and Deadman
Creeks.  The area surrounding the highway is mostly rural agricultural land.  Man-
made drainage facilities such as canals, farming structures and private irrigation
pipelines are present throughout the project area.  (See Topographic Map attached,
Plate 2.)

http://www.wrcc.dri.edu/
http://www.topozone.com/
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4.3. Geology

The site is situated in the San Joaquin Valley within the Great Valley geomorphic
province of California.  This province is a large northwest trending valley bounded by
the Sierra Nevada province to the east and south, the Klamath Mountains to the north,
the Cascade Range province to the northeast, and the Coast Ranges province to the
west.  The Geologic Map of San Francisco-San Jose quadrangle sheet, California,
1991 published by CDMG, indicates that the site is underlain by Quaternary Modesto-
Riverbank formations, which were deposited as fan deposits (gravel, sand, silt and
clay) eroded from the Sierra Nevada.

Based on our field investigations, the subsurface materials encountered consist of stiff
to very hard combinations of micaceous silt, clay and sand.  In general, the materials
are more cohesive than non-cohesive.  Although the geologic mapping indicates that
gravel would be present, we did not encounter gravel in the borings performed.  The
Regional Geologic Map is attached as Plate 3.

4.4. Seismicity

Based upon the Department’s California Seismic Hazard Map, dated 1996, the
controlling fault is the Prairie Creek-Spenceville-Dentman fault (PSD, Normal) with a
maximum credible earthquake moment magnitude of Mw=6.5.  The PSD is located
about 30 kilometers northeast of the site.  The Peak Horizontal Bedrock Acceleration,
based on the above-mentioned map, is estimated to be 0.2g at the site.  The potential
for surface rupture at the site due to fault movement is considered insignificant since
there are no known faults projecting towards or passing directly through the project
site.  Based on the soil information obtained in the field investigation, Soil Profile
Type “D” is recommended for design.  (See Seismic Hazard Map attached, Plate 4.)

5. Groundwater

Groundwater in the project area originates from infiltration of creek/canal water,
irrigation (pumped) water and rainwater through the alluvial fans.  Groundwater
elevations were measured in each boring performed and are presented on the
corresponding boring logs.  To measure long-term groundwater fluctuations at the site we
installed three monitoring wells during our geotechnical investigation as noted in Table 2.
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Ground surface elevations are referenced to the contours and benchmarks shown on Plate
2.  Our Office will continue to monitor the groundwater levels in each of the monitoring
wells at approximate one-month intervals.

Table 2: Groundwater Conditions at Monitoring Wells

Basin
Location

Boring
No.

Date
Measured

Boring Depth
Drilled (m)

Approximate
Ground Elevation

(m)

Approximate
Groundwater Elevation

(m)
Basin 1 B 1-4 10/09/03 27.9 65.5 45.1

12/18/03 45.2
Basin 2 B 2-1 10/09/03 27.9 65.0 Not Encountered

12/18/03 Not Encountered
Basin 3 B 3-3 10/09/03 27.9 64.0 38.90

12/18/03 39.1

The shallowest ground water levels were measured at 20 to 25 meters below the ground
surface in Basins 1 and 3.  Both of these proposed basins are close to Dutchman and
Deadman Creeks.  The water level in Basin 2 is estimated to be greater than the maximum
drilled depth 27.89 meters.  The California Department of Water Resources (DWR)
recorded groundwater data, presented in Plate 5, shows an average depth to groundwater
in the project area (Segment 1) to be approximately 32 m.  Additional information for the
historical well data can be found on the DWR web site at: http://well.water.ca.gov/.

6. Subsurface Investigation Program

We performed our subsurface exploration program from September 30, 2003 to October
9, 2003.  Twelve borings were drilled to depths up to 27.9 m below the existing ground
surface.  Table 3 presents the summary of the twelve borings performed.  Plates 6 and 7
show the approximate locations of borings.

The borings were drilled using a trailer-mounted “Mobile Drill” rig and advanced using a
140-mm diameter hollow stem auger.  Soil samples were recovered from these borings by
driving a 35-mm ID split spoon sampler into the subsurface with 63.5-kg safety hammer
dropped 762-mm.  The number of hammer blows required to drive the sampler the last
300-mm into the soil formation was recorded and is presented on the boring logs.
Samples recovered from the split spoon sampler were used to classify the soil types.  Bulk

http://well.water.ca.gov/
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samples of loose material were randomly collected using canvas bags at depths of 0-1.5m,
1.5-3m and 3-4.5m.  The logs of the 12 borings and the associated legends are attached as
Appendix I (Sheet 1 through 15).  There were nine percolation tests performed and three
monitoring wells installed as shown in Table 3.

Table 3: Summary of Borings

Basin Boring KP
(Exit. Rte 99 NB)

Offset from
Rte 99 EP

(m)

Elevation
(m)

Depth drilled
(m) Remarks

B 1-1 3.1 125-m Right ± 67.00 5.03 Percolation Test

B 1-2 3.4 125-m Right ± 66.00 5.03 Percolation Test

B 1-3 3.7 125-m Right ± 66.00 5.03 Percolation Test
Basin 1

B 1-4 4.0 135-m Right ± 65.50 27.89 Monitoring Well

B 2-1 5.0 107-m Right ± 65.00 27.89 Monitoring Well

B 2-2 4.9 260-m Right ± 65.50 5.03 Percolation TestBasin 2
B 2-3 5.3 220-m Right ± 65.00 5.03 Percolation Test

B 3-1 5.8 125-m Right ± 64.50 5.03 Percolation Test

B 3-2 6.0 280-m Right ± 65.00 5.03 Percolation Test

B 3-3 6.3 23-m Right ± 64.00 27.89 Monitoring Well

B 3-4 6.6 180-m Right ± 63.50 5.03 Percolation Test
Basin 3

B 3-5 7.1 20-m Right ± 63.00 5.03 Percolation Test

7. Laboratory Testing

The following laboratory tests were performed on selected samples obtained from the
borings.

•  Unit Weight- CTM 212
•  Moisture Content- CTM 226
•  Mechanical Analysis- CTM 203
•  Atterberg Limit- CTM 204

•  Compaction  Curve- CTM 216
•  R-Value- CTM 301
•  Corrosion- CTM 201/202/417/422/643
•  Chemical Testing- OC/pH/CEC

The referenced tests were used to assist in classifying the soil encountered.  The results of
the tests are presented on the boring logs at the corresponding sample locations.  The test
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results are also summarized in Table 4.  Plate 8 is a compendium of the results of grain
size analyses of six samples listed in Table 4.

Table 4: Summary of Laboratory Tests

Atterberg Relative
Compaction Chemical testingSam
ple R

ef.

Sam
ple D

epth
   (m

)

D
ry D

ensity
kN

/m
³

M
oisture C

ontent
%

LL PI γmax
kN/m3

OMC
%

R
-V

alue

Percent Passing # 200
Sieve ( C

lay &
 Silt  %

 )

O
rganic %

pH

C
EC

 m
eq N

a /100g
of soil

B 1-1-1 0-1.5 18 10 22 6 20 10 55

B 1-2-5 3-4.5 1.15 7.34 14.8

B 1-4-3 1.5-3 23 58

B 2-1-5 3-4.5 2.57 7.22 24.8

B 2-2-3 1.5-3 17 12 25 7 20 11 66

B 2-2-5 3-4.5 22 37

B 2-3-1 0-1.5 Non-corrosive soil (See Table 5) i.e. pH 9, Resistivity 1200 Ω-cm

B 3-1-5 3-4.5 16 14 30 11 19 12 71

B 3-2-1 0-1.5 24 68

B 3-3-5 3-4.5 1.97 7.31 24.1

B 3-4-3 1.5-3  Non-corrosive soil (See Table 5) i.e. pH 9, Resistivity 1300 Ω-cm

Average Values @ Proposed Basins 59 1.90 7.29 21.2

Values that promote pollutant capture in the soil are: <40 >5 6-8 >5

Note: OMC= Optimum Moisture Content-CTM 216, CEC= Cation Exchange Capacity - EPA Test Method 9081

8. Corrosion

Chemical tests were performed to determine the corrosion potential of the soil.  The
results from the corrosion testing are included in Table 5 below:
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Table 5: Corrosion Test Results

Location Boring Sample Depth
(m) PH Resistivity

(ohm-cm)
Sulfate

Content (PPM)
Chloride

Content (PPM)

Basin 2 B 2-3-1 0- 1.5 9.06 1200 N/A N/A
Basin 3 B 3-4-3 1.5- 3 9.00 1300 N/A N/A

Corrosive if <5.5 <1000 >2000 >500

Caltrans currently defines a corrosive area as an area where the soil and/or water contains
more than 500 PPM of chlorides, or more than 2000 PPM of sulfates, or has a minimum
resistivity of less than 1000 ohm-centimeters, or has a pH of 5.5 or less.  With the
exception of MSE Walls, chloride and sulfate tests (CTM 422 and CTM 417) are not
required (N/A) if the minimum resistivity is greater than 1,000 ohm-cm.

The test results are consistent for soils present in the project area and within the non-
corrosive limits established by the Department.  Consequently, the soil should be
considered non-corrosive with respect to pH and resistivity.

9. Percolation Testing

Nine percolation tests were performed during our field investigation.  The tests were
performed in general accordance with those set forth in California Test 750, “Method For
Determining The Percolation Rate Of Soils Using A 6-Inch-Diameter-Test Hole”, and
procedures developed by this Office.  The tests were performed in drilled holes advanced
to the depths of 5.0-m.  To prepare each hole for testing, the bottom 51-mm of hole was
filled with pea gravel, then a perforated plastic pipe (OD 48.3mm, ID 36.8mm) was
centered through the tested depth, and select gravel backfill was placed in the resulting
annulus.

The test holes were presoaked overnight, and the tests performed the following day.
Filling the holes with relatively clean water then monitoring the rate at which the water
surface dropped performed the tests.  Specifically, the beginning water depth was set at
200 millimeters above the bottom of the hole and the time for a 25 mm water level drop
(i.e. 200-mm to 175-mm depth) was monitored until stabilized percolation rates were
obtained.  The measured percolation rates are presented in Table 6.
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We note that the State Storm Water Quality Practice Guidelines defines a minimum
acceptable infiltration rate of 1.3 cm/hour (0.5 in/hour) and a maximum allowable
infiltration rate of 6.4 cm/hr (2.5 in/hour).

Table 6: Summary of Percolation Rates

Equivalent Unlined 12-inch
Diameter Percolation Rate

B
as

in

B
or

in
g KP

(Exit.
Rte 99
NB)

Offset
from EP

(m)

Tested
Depth
(m) min/in in/hr cm/hr

Remarks
(N= Blow Counts)

B 1-1 3.1 125-m Rt. 4.5-4.8 Hard Sandy SILT w/ clay (N50+)

B 1-2 3.4 125-m Rt. 4.5-4.8 Hard Clayey SILT (N34)1
B 1-3 3.7 125-m Rt. 4.5-4.8

Significantly less than a minimum
acceptable infiltration rate of
1.3 cm/hr (0.5 in/hour) Hard Clayey SILT (N57)

B 2-2 4.9 260-m Rt. 4.0-4.3 4.46 13.44 34 Loose Silty SAND (N7)
2

B 2-3 5.3 220-m Rt. 4.1-4.4 0.67 90.02 229
A

vg
.

13
1c

m
/h

r
Dense Silty SAND (N44)

B 3-1 5.8 125-m Rt. 3.7-4.0 0.94 63.81 162 V.Stiff Sandy SILT (N20)

B 3-2 6.0 280-m Rt. 4.0-4.3 0.18 336 854 V.Stiff Sandy SILT (N26)

B 3-4 6.6 180-m Rt. 3.4-3.7 2.4 24.96 63 Stiff Sandy SILT (N14)
3

B 3-5 7.1 20-m Rt. 3.4-3.7 1.43 42.01 107

A
ve

ra
ge

29
7 

cm
/h

r

V.Stiff Sandy SILT (N20)

We note that relatively clean water was used to perform the test above.  However,
highway runoff water will likely contain silt, clay, oil and/or other materials that would
eventually decrease the percolation rates.

10.  Geotechnical Recommendations

Due to the nature of this investigation, the geotechnical considerations discussed in this
section are generally limited to infiltration basin design and borrow material assessment
for embankment construction.  It is our understanding that the District would like to
construct basins that are 4 to 5 meters in depth.  The side slope ratio of 1:6 (V: H)
proposed by the District is acceptable at all basin locations.
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In general, the combined percentage of silt and clay (passing #200 sieve) of the basin
invert soils exceeds 50 percent and thus are not recommended for infiltration.  However,
some percolation tests performed resulted in percolation rates greater than the 1.3-cm/hr
minimum allowable.  The borings revealed dry and friable sandy soil layers in some of
the borings that would significantly increase infiltration.  As such, infiltration basins may
be constructed at the locations recommended below with the understanding that slow (and
variable) infiltration rates will be experienced.

The materials within the limits of the proposed basins consist of roughly 60 to 70 percent
cohesive soils and 30 to 40 percent granular soils.  Based on our observation and
laboratory testing, the excavated material (upper 5 meters) can be used for the planned
embankment construction.  The R-values of three soils samples tested by this Office are
23, 22 and 24.  Thus, we would recommend that the District should propose a “Design R-
Value” of not exceeding 22 in use of a borrow material from this basin location.   We
recommend a grading factor of 90±5 percent be used for material quantity estimates.

The following paragraphs discuss our observations and recommendations for each of the
3 proposed basins:

Basin 1

The soil present in Basin 1 consists of cohesive soils (stiff to hard, dry, sandy silt and
clayey silt) with percolation rates of less than 0.35 cm/hr, which is defined as slow to very
slow.  It is noted that the infiltration rates are significantly less than the minimum
acceptable rate of 1.3 cm/hour as stated in the Statewide Storm Water Quality Practice
Guidelines.  Hence, it is our opinion that a basin constructed at this location will serve
more as a detention basin than an infiltration basin. The R-value of the one test performed
by this Office at Basin 1 is 23.

Basin 2

The soil present in Basin 2 consists of stiff to hard clayey to sandy silt, and silty sand.
The average measured percolation rate of 131 cm/hr exceeds the maximum allowable rate
of 6.4 cm/hour as stated in the Statewide Storm Water Quality Practice Guidelines.
However, given the types of soil encountered between the planned invert and the ground
water table and considering their depositional characteristics, it is reasonable to assume
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that the runoff water would pass through soil that meets the infiltration requirements prior
to reaching groundwater.  The R-value of the one test performed by this Office at Basin 2
is 22.

Basin 3

The soil present in Basin 3 is similar to Basin 2 consisting of stiff to hard, dry, friable,
sandy silt.  An average percolation rate of 297 cm/hr was measured which also exceeds
the maximum acceptable rate 6.4 cm/hour as stated in the State Storm Water Quality
Practice Guidelines.  Similarly, given the types of soil encountered between the planned
invert and the ground water table and considering their depositional characteristics, it is
reasonable to assume that the runoff water would pass through soil that meets the
infiltration requirements prior to reaching groundwater.    The R-value of the one test
performed by this Office at Basin 3 is 24.

11. Construction Considerations

As the materials encountered are mostly stiff to hard in consistency, it is anticipated that
little settlement will occur during construction.  Therefore, a settlement period is not
recommended for the main line embankments.  Settlement periods for structure approach
fills will be addressed in the foundation report(s).

The Relative Compaction (CTM 216) tests performed on soil obtained from bag samples
at shallow depths indicated that the samples could be compacted to maximum dry
densities of 19 to 20 kN/m3 (120 and 125 pcf) at optimum moisture contents of 10 to
12%.  In general, the in-situ moisture contents are greater than optimum so the soils
excavated may need to be dried before used as embankment material.
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Gradation Analysis Test Results

Project: PLAINSBURG ROAD FWY

EA: 10-415800

D.-Co.-Rt.-: 10-MER-99-KP0.0/ 7.4

Test Date: Nov. 5, 2003
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UNIFIED SOIL CLASSIFICATION SYSTEM

SHEET NO.

SOIL GRAIN SIZE

PLASTICITY CHART
(USED FOR CLASSIFICATION OF FINE-GRAINED SOILS)

EA: SOIL CLASSIFICATION10-415800

1

Jan-04
10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

SYSTEMDate:
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GRAVELS
Over 50% 
> #4 sieve

SANDS
Over  50% 
< #4 sieve

SILTS AND CLAYS
Liquid limit < 50

SILTS AND CLAYS
Liquid limit > 50

CLEAN GRAVELS
WITH LITTLE 
OR NO FINES

GRAVELS WITH 
OVER 12% FINES

CLEAN SANDS 
WITH LITTLE  OR NO FINES

SANDS WITH 
OVER 12% FINES

HIGHLY ORGANIC SOILS

GW

GP

GC

GM

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

SYMBOLSMAJOR DIVISION TYPICAL NAMES

WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES

POORLY GRADED GRAVELS, GRAVEL-SAND MIXTURES

SILTY GRAVELS, POORLY GRADED GRAVEL-SAND-SILT MIXTURES

CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND-CLAY MIXTURES

WELL  GRADED SANDS, GRAVELLY SANDS

POORLY  GRADED SANDS, GRAVELLY SANDS

SILTY SANDS, POORLY GRADED SAND-SILT MIXTURES

CLAYEY SANDS, POORLY GRADED SAND-CLAY MIXTURES

INORGANIC SILTS, SILTY OR CLAYEY FINE SANDS, OR CLAYEY SILTS WITH 
SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY, SANDY, 
OR SILTY CLAYS, LEAN CLAYS

ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS , MICACEOUS OR DIATOMACIOUS FINE SANDY OR SILTY 
SOILS, ELASTIC SILTS

INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC SILTS

PEAT AND OTHER HIGHLY ORGANIC SOILS

SOIL GRAIN 
SIZE

(in mm) 

BOULDERS COBBLES
GRAVEL

COARSE FINE

SAND

COARSE MEDIUM FINE
SILT CLAY

300 75 19 4.75 2.0 0.425 0.075 0.005

12" 3" 3/4" 4 10 40 200

U.S. STANDARD
 SIEVE

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



EA:
Date:

Rock mass is completely decomposed. Original rock "fabric" may be evident. May be 
reduced to soil with hand pressure.

Between 10mm to 30 mmVery thinly foliated

Between 1m and 3m
Between 300mm and 1m

Between 100mm and 300mm

Very thickly foliated
Thickly foliated

Moderately foliated

ROCK CLASSIFICATION
SYSTEM

10-415800
Jan-04

SHEET NO.
2

10-MER-99-KP 7.4-Plainsburg Rd Fwy
GEOTECHNICAL DESIGN REPORT

Moderately weathered

Intensely weathered

Rock mass is generally fresh. Discontinuities are stained and may contain clay. Some 
discoloration in rock fabric. Decomposition extends up to 25.4 mm into rock.

Rock mass is decomposed 50% or less. Significant portions of rock show discoloration and 
weathering effects. Crystals are dull and show visible chemical alteration. Discontinuities 
are stained and may contain secondary mineral deposits.

Rock mass is more than 50% decomposed. Rock can de excavated with geologist's pick. 
All discontinuities exhibit secondary mineralization. Complete discoloration of rock fabric. 
Surface of core is friable and usually pitted due to washing out of highly altered minerals by 
drilling water.

Moderately Soft

Soft

RELATIVE HARDNESS
Descriptor Criteria

Core, fragment, or exposure cannot be scratched with knife or sharp pick; can only be 
chipped with repeated heavy hammer blowsExtremely hard

Very hard

Hard

Moderately Hard

Very soft

DEGREE OF WEATHERING

Cannot be scratched with knife or sharp pick. Core or fragment breaks with repeated heavy 
hammer blows.

Can be scratched with knife or sharp pick with difficulty (heavy pressure). Heavy hammer 
blow required to break specimen. 

Can be scratched with knife or sharp pick with light or moderate pressure. Core or 
fragment breaks with moderate hammer blow.  

Can be grooved 2 mm (1/16") deep by knife or sharp pick with moderate or heavy pressure. 
Core or fragment breaks with light hammer blow or heavy manual pressure. 

Can be grooved or gouged easily by knife or sharp pick with light pressure, can be 
scratched with fingernail. Breaks with light to moderate manual pressure. 

Less than 10mm (3/8")
*Note: Spacing criteria for fracturing can refer to general or average recovery length of core measured along core axis; For other 
exposures, the criteria is distance measured between fracture (size of blocks).

Can be readily indented, grooved or gouged with fingernail, or carved with a knife. Breaks 
with light manual pressure.

Foliation (Bedding) Descriptor

Massive

Thickness/Spacing Criteria 
None observed

Greater than 3m

Laminated (or intensely foliated)

DESCRIPTIVE TERMINOLOGY

FRACTURING & FOLIATION(BEDDING)

Descriptor Criteria

Decomposed

Crystals are bright. Discontinuities may show some minor surface staining. No 
discoloration in rock fabric.

Between 30mm to 100 mm

Fresh

Slightly weathered

Thinly foliated

Fracturing Descriptor*
Unfractured 

Very slightly fractured

Slightly fractured
Moderately fractured 

Intensely fractured

Very intensely fractured

SANDSTONE

CLAYSTONE

SHALE

SILTSTONE

MUDSTONE

CONGLOMERATE

TUFF

BRECCIA

VOLCANIC

METAMORPHIC (general)

SCHIST

INTRUSIVE

ULTRAMAFIC

GREENSTONE

GRANITIC

SYMBOLS

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



SAMPLING DATA
TYPE

25 mm (1") O.D. Caltrans One Inch Sampler (NT) 25 mm (1") O.D. Caltrans One Inch Sampler (LT)

51 mm (2") O.D. Standard Penetration Test Sampler (NT) 51 mm (2") O.D. Standard Penetration Test Sampler (LT)

64 mm (2.5") O.D. Modified California Sampler (NT) 64 mm (2.5") O.D. Modified California Sampler (LT)

76 mm (3") O.D. California Sampler (NT) 76 mm (3") O.D. California Sampler (LT)

Shelby Tube (NT) Shelby Tube (LT)NQ 
Size 

NQ 
Size HQ 

Size 
HQ 
Size 

Bulk Sample Collected from Cuttings (NT) Bulk Sample Collected from Cuttings (LT)

Note: LT=lab testing performed on sample; NT= no lab testing performed on sample

DRIVING DATA
23 23 blows drove sampler 305mm, after initial 152mm of seating

68/203{8} 68 blows drove sampler 203mm {8"}, after initial 152mm of seating

*50/76{3} 50 blows drove sampler 76mm {3"} during seating interval

(Note: To avoid damage to sampling tools, driving is limited to 50 blows per 152mm interval)

PUSH

20@150 20 seconds time @ an average pressure of 150 psi to descend depth interval of 305 mm (1 ft)

(Note: ##  indicates no reading obtained) 

NR Indicates no recovery of material in sampler for entire drive

OTHER SYMBOLS
Water level encountered while drilling (Time/Date)

Water level measured in hole after drilling (Time/Date)

Seepage from sidewall noted

TESTING
CONS Consolidation (Cal Test 219) Lr cov

UU Uncons. Undrained Triaxial (Cal Test 230) RQD Rock Quality Designation (%)
CU Cons. Undrained Triaxial (Cal Test 230) CP Compaction Test (Cal Test 216)

DS Cons. Drained Direct Shear (ASTM D3080) PERM Permeability (Cal Test 220))

UCC Unconfined Compression (Cal Test 221) COR Corrosivity Testing (Cal Test 532/643)

LL Liquid Limit-% (Cal Test 204) GRAD Gradation Analysis (Cal Tests 202/203)

PI Plasticity Index (Cal Test 204) EP Expansion Pressure Test (Cal Test 354)

PP Pocket Penetrometer TORV Pocket Torvane Test

su Dip Angle
 

GENERAL NOTES
1. Logs represent general subsurface conditions observed at the point of exploration on the date indicated.

2.                                           

3. No warranty is provided as to the continuity of soil conditions between individual sample locations. 

4. Lines separating strata on the logs represent approximate boundaries only; actual transitions may be gradual.

EA:
Date:

Sampler pushed under static load

GEOTECHNICAL DESIGN REPORT

10-MER-99-KP 7.4-Plainsburg Rd Fwy

10-415800
Jan-04 BORING LOG LEGEND

In general, USCS designations presented on logs were established by visual methods only; Therefore, actual 
designations (based on laboratory tests) may vary.

Strata boundary inferred without visual confirmation (i.e. 
no sample or boring cuttings retreval) 

3
SHEET NO.

Undrained Shear Strength: From UU, or one-half 
the unconfined compressive strength per UCC or 
PP; Intended as a guideline only and does not 
address clay content or draining charateristics of 
material. 

??

60O
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GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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67.00 Percolation Rate at 4.5-4.8m
 <<1.3cm/hr

65.78 1.22 4

SANDY SILT, hard, light brown, dry, low plasticity ML 1-1-1 10 18 6 20/10 Clay & Silt 55%

1-1-2 50+

64.56 2.44 8  

 - excess of SILT contents ML 1-1-3 Bulk sample at 1.5-3 m

 1-1-4 47
63.34 3.66 12

 1-1-5 Bulk sample at 3-4.5 m
62.12 4.88 16  - consist of light brown CLAY ML 1-1-6 50+
61.97 5.03 16.5

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

  
 
  
  
  

  

  

 

EA:

Date:

SHEET NO.

4

DRILL RIG:  Mobile Drill 67.00 m (approximate) Boring No. B1-1

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 9/30/2003

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 3.1, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.125 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B1-1
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT
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GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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66.00 Percolation Rate at 4.5-4.8m

   <<1.3cm/hr

64.78 1.22 4

SANDY SILT, stiff, light brown, dry, friable, ML 1-2-1 Bulk sample at 0.0-1.5 m
low plasticity 1-2-2 9

63.56 2.44 8

1-2-3 Bulk sample at 1.5-3 m

SILTY SAND, medium dense, yellowish brown, dry, SM  1-2-4 25
62.34 3.66 12 fine to medium grained, poorly graded, 

trace of some fine gravels
Chemical test at 3-4.5 m

 1-2-5 Organic 1.15%,    pH 7.34,

61.12 4.88 16 CLAYEY SILT, hard, light brown, dry, low plasticity ML 1-2-6 34 CEC 14.81 meq Na/100g

60.97 5.03 16.5

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

  
 
  
  
  

  

  

 

EA:

Date:

SHEET NO.

5

DRILL RIG:  Mobile Drill 66.0 m (approximate) Boring No. B1-2

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 9/30/2003

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION 
(STA;KP;PM): KP 3.4, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.125 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B1-2
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT
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GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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66.00 Percolation Rate at 4.5-4.8m

  <<1.3cm/hr

64.78 1.22 4 SANDY SILT, stiff, light brown, dry, friable, ML
very low  plasticity 1-3-1 Bulk sample at 0-1.5 m

1-3-2 10

63.56 2.44 8  

1-3-3 Bulk sample at 1.5-3 m

excess of SAND contents and hard ML  1-3-4 60
62.34 3.66 12

 1-3-5 Bulk sample at 3-4.5 m
61.12 4.88 16 CLAYEY SILT, hard, light brown, dry, friable, ML 1-3-6 57
60.97 5.03 16.5 trace of fine SAND

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

  
 
  
  
  

  

  

 

EA:

Date:

SHEET NO.

6

DRILL RIG:  Mobile Drill 66.0 m (approximate) Boring No. B1-3

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 9/30/2003

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 3.7, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.125 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B1-3
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT
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GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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65.50 0.00 0 Piezometer installed 
 -Screen bet. 12.2 & 27.4m
 -38 mm ID PVC

64.28 1.22 4

SANDY SILT, hard, yellowish brown, dry, friable, ML 1-4-1 Bulk samples at 0-1.5 m

low plasticity, 1-4-2 47

63.06 2.44 8
R-Value 23

1-4-3 Clay & Silt 58%

1-4-4 45
61.84 3.66 12

 1-4-5 Bulk sample at 3-4.5 m
60.62 4.88 16 excess of CLAY contents ML 1-4-6 15

59.40 6.10 20

presence of SILTY SAND layer SM 1-4-7 66
(approx. 0.5m thick) at depth 6.7 m

58.18 7.32 24

56.97 8.53 28

hard, yellowish brown, low plasticity ML 1-4-8 62
55.75 9.75 32

54.53 10.97 36

 

SILTY CLAY, very stiff, light brown,  damp, CL
53.31 12.19 40 slightly plasticity

EA:

Date:

SHEET NO.

7

DRILL RIG:  Mobile Drill 65.5 m (approximate) Boring No. B1-4

BORING 
DIAMETER: 125 mm 20.42 m (10/09/03) DATE 

PERFORMED: 9/30/03 to 10/01/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 4.0, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.135 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B1-4
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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CLAYEY SILT,  hard, light brown, moist, ML 1-4-9 38
slightly plasticity

52.09 13.41 44

50.87 14.63 48

SILTY SAND, medium dense, yellowish brown, SM 1-4-10 27
49.65 15.85 52 moist, fine grained, poorly graded,

 
48.43 17.07 56

47.21 18.29 60

CLAYEY SILT, very stiff, light brown, moist, ML 1-4-11 28
low plasticity

45.99 19.51 64

45.08 20.42
44.77 20.73 68

1-4-13 31
43.55 21.95 72

SILTY CLAY, very stiff, light gray, moist, CL
low plasticity

42.34 23.16 76

41.12 24.38 80

EA:

Date:

SHEET NO.

7A

DRILL RIG:  Mobile Drill 65.5 m (approximate) Boring No. B1-4

BORING 
DIAMETER: 125 mm 20.42 m (10/09/03) DATE 

PERFORMED: 9/30/03 to 10/01/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 4.0, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.135 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B1-4
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

10/09/03
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GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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1-4-13 50+
SILTY SAND, very dense, light gray, wet, fine to SM

medium grained,poorly graded, 
39.90 25.60 84

38.68 26.82 88

38.07 27.43 90
37.61 27.89 91.5 becomes dark gray. SM 1-4-14 50+

Bottom of Boring @ depth 27.89 m 
 

EA:

Date:

SHEET NO.

7B

DRILL RIG:  Mobile Drill 65.5 m (approximate) Boring No. B1-4

9/30/03 to 10/01/04

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

BORING 
DIAMETER: 140 mm 20.42 m (10/09/03) DATE 

PERFORMED:

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 4.0, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.135 m Right 
from EP

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B1-4
January-04

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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65.00 Piezometer installed 
 -Screen bet. 18.3 & 27.4m
 -38 mm ID PVC

63.78 1.22 4

2-1-1
CLAYEY SILT, hard, light brown, dry, friable, ML 2-1-2 56

low plasticity
62.56 2.44 8

2-1-3
presence of some fine grained SAND ML 2-1-4 19

61.34 3.66 12 at depth 3.5m
Chemical Test at 3-4.5 m
Organic 2.57%,    pH 7.22,

 2-1-5 CEC 24.84 meq Na/100g

60.12 4.88 16 2-1-6 35
SANDY SILT,   hard, reddish to light brown, dry, ML

low plasticity

58.90 6.10 20

2-1-7 38
CLAYEY SILT, hard, light brown, damp, low plasticity ML

57.68 7.32 24

56.47 8.53 28

as above but very stiff and micaceous ML 2-1-8 22
55.25 9.75 32

54.03 10.97 36

 

52.81 12.19 40

EA:

Date:

SHEET NO.

8
10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

10-415800
LOG OF BORING NO. B2-1

January-04

ADDITIONAL COMMENTS 
AND TESTS

 

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 5.0, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.107 m Right 
from EP

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

10/07/03BORING 
DIAMETER: 140 mm Not encountered DATE 

PERFORMED:

DRILL RIG:  Mobile Drill 65.0 m (approximate) Boring No. B2-1

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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CLAYEY SILT, as before, but becomes hard ML 2-1-9 42

51.59 13.41 44

50.37 14.63 48

SANDY SILT, hard, yellowish brown, damp, ML 2-1-10 42
49.15 15.85 52 low plasticity, micaceous 

 
47.93 17.07 56

46.71 18.29 60

SILTY SAND,  dense, yellowish brown,moist, SM 2-1-11 44
 fine grained, micaceous, 

45.49 19.51 64

excess of SAND contents

44.27 20.73 68

SILTY CLAY, hard, yellowish brown to light gray, CL 2-1-12 36
43.05 21.95 72 damp, low plasticity

41.84 23.16 76

40.62 24.38 80

EA:

Date:

SHEET NO.

8A
10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

10-415800
LOG OF BORING NO. B2-1

January-04

ADDITIONAL COMMENTS 
AND TESTS

 

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 5.0, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.107 m Right 
from EP

DATE 
PERFORMED: 10-07-03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

BORING 
DIAMETER: 140 mm Not encountered

DRILL RIG:  Mobile Drill 65.0 m (approximate) Boring No. B2-1

Engineering Service Center
Office of Geotechnical Services

Geotechnical Design Branch - North

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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SILTY SAND, very dense, yellowish brown, SM 2-1-13 56
damp, fine to medium grained

39.40 25.60 84

38.18 26.82 88

37.57 27.43 90
37.11 27.89 91.5 as above SM 2-1-14 67

Bottom of Boring @ depth 27.89 m 
 No groundwater encountered at the time of boring 

EA:

Date:

SHEET NO.

8B
10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B2-1
January-04

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 5.0, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx.107 m Right 
from EP

9/30/03 to 10/01/04

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

BORING 
DIAMETER: 140 mm Not encountered DATE 

PERFORMED:

DRILL RIG:  Mobile Drill 65.0 m (approximate) Boring No. B2-1

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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65.50 Percolation Rate at 4-4.3m

  34 cm/hr

64.28 1.22 4 2-2-1
CLAYEY SILT, hard, light brown, dry, low plasticity,  ML Bulk sample at 0-1.5 m

2-2-2 52

63.06 2.44 8  

2-2-3 12 17 7 20/11 Clay & Silt 66%

SANDY SILT, stiff, light brown, dry, low plasticity ML  2-2-4 10
61.84 3.66 12

excess of SAND contents, firm, ML R-Value 22

 SILTY SAND loose, reddish brown to light brown, dry SM 2-2-5 Clay & Silt 37%
60.62 4.88 16 fine to medium grained 2-2-6 7
60.47 5.03 16.5

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

  
 
  
  
  

  
  

 

EA:

Date:

SHEET NO.

9

DRILL RIG:  Mobile Drill 65.5 m (approximate) Boring No. B 2-2

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 10/01/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 4.9, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 260 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B2-2
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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65.00 Percolation Rate at 4.1-4.4m

 229 cm/hr

63.78 1.22 4 Non-corrosive soil at 0-1.5 m

CLAYEY SILT, very stiff, light brown, dry, friable, ML 2-3-1 pH 9, Resistivity 1200 ohm-cm

low plasticity 2-3-2 28

62.56 2.44 8  

2-3-3 Bulk sample at 1.5-3 m

SILTY SAND, medium dense, yellowish brown, dry, SM  2-3-4 11
61.34 3.66 12 fine to medium grained, poorly graded

 becomes dense, presence of some  2-3-5 Bulk sample at 3-4.5 m
60.12 4.88 16 fine GRAVELS 2-3-6 44
59.97 5.03 16.5

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

  
 
  
  
  

  

  

 

EA:

Date:

SHEET NO.

10

DRILL RIG:  Mobile Drill 65.0 m (approximate) Boring No. B 2-3

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 10/01/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 5.3, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 220 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B2-3
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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64.50 Percolation Rate at 3.7-4m
162 cm/hr

63.28 1.22 4 3-1-1
SANDY SILT, very stiff,light brown, dry,low plasticity ML Bulk samples at 0- 1.5 m

3-1-2 17

62.06 2.44 8  

3-1-3 Bulk samples at 1.5-3 m

excess of CLAY & SILT contents  3-1-4 24
60.84 3.66 12

 3-1-5 14 16 11 19/12 Clay & Silt 71%
59.62 4.88 16 as above 3-1-6 20
59.47 5.03 16.5

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

 

  
  
  

  

  

 

EA:

Date:

SHEET NO.

11

DRILL RIG:  Mobile Drill 64.5 m (approximate) Boring No. B 3-1

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 10/01/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 5.8, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 125 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B3-1
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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65.00 Percolation Rate at 4-4.3m

 854 cm/hr

63.78 1.22 4 R-Value 24

3-2-1 Clay & Silt 68%

SANDY SILT, hard, light brown, dry,  friable, ML 3-2-2 40
low plasticity,

62.56 2.44 8

3-2-3 Bulk samples at 1.5-3 m

as above, but very stiff, damp  3-2-4 26
61.34 3.66 12

 3-2-5 Bulk samples at 3-4.5 m
60.12 4.88 16 as above, firm, very low plasticity 3-2-6 8
59.97 5.03 16.5

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

 

  
  
  

  

  

 

EA:

Date:

SHEET NO.

12

DRILL RIG:  Mobile Drill 65.0 m (approximate) Boring No. B 3-2

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 10/07/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 6.0, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 280 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B3-2
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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64.00 Piezometer installed 
 -Screen bet. 18.3 & 27.4m
 -38 mm ID PVC

62.78 1.22 4

SANDY SILT, hard, light bown, dry, friable, ML 3-3-1
64.00 0.00 low plasticity 3-3-2 40

61.56 2.44 8

3-3-3
as above but excess of clay contents ML 3-3-4 7

60.34 3.66 12 and firm
Chemical test at 3-4.5 m
Organic 1.97%,    pH 7.31,

 3-3-5 CEC 24.10 meq Na/100g

59.12 4.88 16 SANDY & CLAYEY SILT, very stiff, light brown, ML 3-3-6 18
damp, low plasticity 

57.90 6.10 20

SILTY SAND, medium dense, light brown, fine grained, SM 3-3-7 26
graded, micaceous, 

56.68 7.32 24

55.47 8.53 28

as above but slightly damp SM 3-3-8 30
54.25 9.75 32

53.03 10.97 36

 CLAYEY SILT, very stiff, light brown, low plasticity, ML
micaceous

51.81 12.19 40

EA:

Date:

SHEET NO.

13

DRILL RIG:  Mobile Drill 64.0 m (approximate) Boring No. B3-3

BORING 
DIAMETER: 140 mm 25.10 m (10/09/03) DATE 

PERFORMED: 10/08/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 6.3, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 23 m Right from 
EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B3-3
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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as before but SANDY ML 3-3-9 20

50.59 13.41 44

49.37 14.63 48

CLAYEY SILT, very stiff, light brown, damp, ML 3-3-10 27
48.15 15.85 52 low plasticity

 
46.93 17.07 56

45.71 18.29 60
SANDY SILT, hard, yellowish brown, damp, ML 3-3-11 41

nonplastic 

44.49 19.51 64

43.27 20.73 68

SILTY SAND, dense, yellowish brown, fine grained, SM 3-3-12 40
42.05 21.95 72 poorly graded

40.84 23.16 76
CLAYEY SILT, hard, yellowish brown, low plasticity ML

39.62 24.38 80

EA:

Date:

SHEET NO.

13A

DRILL RIG:  Mobile Drill 64.0 m (approximate) Boring No. B3-3

BORING 
DIAMETER: 140 mm 25.10 m (10/09/03) DATE 

PERFORMED: 10/08/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 6.3, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 23 m Right from 
EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B3-3
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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SILTY SAND, dense, yellowish brown, moist, SM 3-3-13 39

38.90 25.10  fine to medium grained,  
poorly graded

38.40 25.60 84

37.18 26.82 88

36.57 27.43 90
36.11 27.89 91.5 SANDY SILT, hard, light brown, wet, nonplastic, ML 3-3-14 56

Bottom of Boring @ depth 27.89 m 
 

EA:

Date:

SHEET NO.

13B

DRILL RIG:  Mobile Drill 64.0 m (approximate) Boring No. B3-3

10/08/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

BORING 
DIAMETER: 140 mm 25.10 m (10/09/03) DATE 

PERFORMED:

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 6.3, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 23 m Right from 
EP

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B3-3
January-04

10/09/03

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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63.50 Percolation Rate at 3.4-3.7m

63 cm/hr

62.28 1.22 4

SANDY SILT, hard, light brown, dry, friable, ML 3-4-1 Bulk samples at 0.0-1.5 m

low plasticity 3-4-2 32

61.06 2.44 8  
Non-corrosive soil at 1.5-3 m

3-4-3 pH 9, Resistivity 1300 ohm-cm

as above but stiff and excess of fine ML  3-4-4 14
59.84 3.66 12 grained SAND

 3-4-5 Bulk samples at 3-4.5 m

58.62 4.88 16 as above 3-4-6 10
58.47 5.03 16.5

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

 
 
 

EA:

Date:

SHEET NO.

14

DRILL RIG:  Mobile Drill 63.5 m (approximate) Boring No. B3-4

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 10/09/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 6.6, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 180 m Right 
from EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B3-4
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North



GROUND SURFACE ELEVATION: LOG I.D.

DEPTH TO GROUND WATER:

SAMPLING METHOD: LOGGED BY:
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63.00 Percolation Rate at 3.4-3.7m
107 cm/hr

61.78 1.22 4

SANDY SILT, stiff, light brown, dry, friable, ML 3-5-1 Bulk samples at 0-1.5 m

low plasticity, 3-5-2 14

60.56 2.44 8  

3-5-3 Bulk samples at 1.5-3 m

as above but very stiff ML  3-5--4 20
59.34 3.66 12

 3-5-5 Bulk samples at 3-4.5 m
58.12 4.88 16 as above but hard ML 3-5-6 36
57.97 5.03 16.5

Bottom of Boring @ depth 5.03 m  
No groundwater encountered at the time of boring 

 

 

  
  
  

  
  

 

EA:

Date:

SHEET NO.

15

DRILL RIG:  Mobile Drill 63.0 m (approximate) Boring No. B 3-5

BORING 
DIAMETER: 140 mm not encountered DATE 

PERFORMED: 10/08/03

DRILLING 
METHOD: Hollow Stem Auger Standard Split Spoon 

Sampler M.Naing

APPROXIMATE BORING LOCATION
(STA;KP;PM): KP 7.10, Existing RTE 99 NB

APPROX. 
DISTANCE FROM 

ROADWAY CL:

Approx. 20 m Right from 
EP

ADDITIONAL COMMENTS 
AND TESTS

 
10-415800

LOG OF BORING NO. B3-5
January-04

10-MER-99-KP 7.4-Plainsburg Rd Fwy

GEOTECHNICAL DESIGN REPORT

Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North

















































































































































 

WELL  CONSTRUCTION  &  DESTRUCTION – APPLICATION  &  PERMIT 
Merced County Code Chapter 9.28 

Merced County Division of Environmental Health 
777 W. 22nd Street, Merced, CA 95340 (209) 381-1100 fax: (209) 384-1593 
415 “F” Street, Los Banos, CA  93635    (209) 710-6095      fax: (209) 826-4433 

PERMIT #  _________________ 

OWNER  INFORMATION  &  DECLARATION WELL  LOCATION 
 
___________________________        (       )__________ 
                  name of property owner                                           phone 
 
______________________________________________________________ 
                                                mailing address 
 
______________________________________________________________ 
                     city                                               state                      zip 

 _________ - _________ - _________          _______ / _______ / _______ 
                          APN                                      township     range      section  

 ______________________________________        _________________ 
                               street address                                             city 

______________________________________________        _________ 
                                  subdivision name                                             lot # 

A plot plan shall be submitted with each application. 
 Purpose of Well & Declaration (√ all that apply): TYPE  OF  WELL 
 Initial Well  Additional Well  

 Multiple Homes, School, or Business Well  

 Replacement of Failed Well  
 

As property owner, I give permission to drill the well(s) 
indicated by this application. A plot plan indicating each 
existing and proposed well will be included. An application 
involving Additional Well, Replacement of Failed Well, or  
an out-of-service well will be accompanied by a Letter of 
Intent, signed by myself, for each existing well. 

 
_________________________________________        __________________ 
          signature of property owner or trustee                                   date 

  √ all squares and circles that apply 

Test Well – Private (T)  
Test Well – Public (T)  

Domestic Well – Private (DO)  
 For Dairy?  

Domestic Well – Public (DO)  
 For Dairy?  

Irrigation Well (IR)  
Reconstruction (RE)  

CONTRACTOR  INFORMATION & DECLARATION Well Destruction (WD)  
 
___________________________        (       )__________ 
                       name of contractor                                              phone 
 
______________________________________________________________ 
                                                 mailing address 
 
______________________________________________________________ 
                     city                                               state                      zip 

Monitoring Well (M)  
 To Check For Contamination?  
Soil Boring (B)   
 To Check For Contamination?  
Hydro Punch (HP)  

 Declaration:  To Check For Contamination?  

I hereby affirm that I have a C-57 license in full force and  Cathodic Protection Well (CP)  
effect under the provisions of the Business and   
Professions Code, Chapter 9, Division 3 (commencing  PERMIT  CONDITIONS & COMMENTS 
with Section 7000). Letter(s) of Intent required  ;   Letter(s) received  

 
 

_________________________________________        __________________ 
                      signature of contractor                                          license # 

Maintain all setbacks. Request an inspection, with 
permit number, at least 24 hours prior to desired time. 

CONSTRUCTION  INFORMATION _______________________________________ 

Rotary/Rev. Rotary      Cable Tool       Other __________ 
 
Estimated Depth ______ ft.             Casing Diameter _____ in. 
 

Conductor Casing   

_______________________________________
_______________________________________
_______________________________________ 
 

Permit is valid for 180 days from the date of issuance. 
FEES APPROVAL 

Total $___________ Check # ______________

Date Paid _______________ Invoice # IN____________

 
 
 
______________________________________        _________________ 
     Signature of Environmental Health Official                             Date 
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