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PIEZOMETER INSTALLATION REPORT 

RECLAMATION DISTRICT 2030 

MCDONALD ISLAND 

SAN JOAQUIN COUNTY, CA 

 

 

1.0 INTRODUCTION 
 
In this report we present the results of our piezometer1 installations in the McDonald 
Island levee and levee berm embankment and foundation soils along Empire Cut.  The 
piezometers are located on the south side of McDonald Island, across Empire Cut from 
the recently flooded Lower Jones Tract.  The site location is shown on the Vicinity Map, 
Figure 1.  The purpose of installing and monitoring the piezometers is to observe 
ground water levels and changes associated with the flooding of Lower Jones Tract and 
the planned removal of the flood waters by pumping. 
 
For our use we received topographic maps of the levee adjacent to Empire Cut from 
Kjeldsen, Sinnock & Neudeck, Inc., Consulting Engineers and Land Surveyors, and 
District Engineers for McDonald Island.   

 
2.0 SITE CONDITIONS 

 
Figure 2 is a copy of the topographic map of the general site area.  Figures 3A and 3B 
are photos of the site area.  The elevations of the top of the levee and the levee berm 
are about Elev. 10 feet (NGVD) and Elev. -8 feet, respectively.  The top of the levee is 
covered with a layer of aggregate base.    An approximate levee cross section scaled 
from the topographic map provided to us is shown on Figure 4.  The levee slopes down 
to the north were adjacent farmland is about Elev. –15 feet or about 25 feet below the 
top of the levee.   
 

3.0 SUBSURFACE CONDITIONS 
 

Subsurface drilling and sampling to install the piezometers was performed on June 23 
through 28, 2004, using conventional, truck-mounted rotary wash drilling equipment.  
Eight borings were drilled to depths ranging from 10 to 55½ feet.  The approximate 
locations of the borings are shown on the Site Plan, Figure 2.  At each piezometer 
location, except Boring EB-3, a deeper boring was initially drilled to install the deepest 
piezometer; then, another shallower boring was drilled about 5 to 8 feet from the 
deeper boring to install a shallow piezometer.  At Boring EB-3, the more shallow 
boring (EB-3A) was drilled and completed initially so that it could be completed in the 
same day; then, a deeper boring was offset from Boring EB-3A to complete the lower 
portions of the log for Boring EB-3.  The piezometer installation and depths are further 
described in following sections.  The borings were permitted and backfilled in 
accordance with San Joaquin County guidelines.  Logs of our borings and details 

                                       
1 Piezometers are borings, observation wells or water pressure sensors used to measure ground water depths or 
pressures.  For this project, the piezometers are small pressure sensors installed in drilled holes as described in 
more detail in this report.   
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regarding our field investigation are included in Appendix A; our laboratory tests are 
discussed in Appendix B.   

 
Typical subsurface conditions found in the borings consists of levee and berm fill, over 
peat and organic soils, over alluvial2 soils.  The levee fill was about 10 feet thick 
beneath the top of the levee and generally consisted of very loose to stiff sandy silt 
and very stiff to hard lean clay with sand.  The levee berm fill was about 7 feet thick at 
the piezometer locations on the berm and generally consisted of very stiff lean clay 
with sand and medium dense clayey sand.  Below the levee and berm fill, varying 
depths of soft peat and organic soils were encountered to approximate elevations 
ranging from Elev. –17 to –27 feet.  Below the peat and organic soils, interbedded 
layers of medium dense silty to clayey sands, medium dense to very dense poorly 
graded sands with varying degrees of silts, and very stiff lean clay with sand were 
encountered to the terminal depths of the borings.   
 

3.1 Hydraulic Conductivities 
 
Hydraulic conductivity is a measure of the capacity of soil to transmit water through its 
voids.  Hydraulic conductivites vary from about 7 centimeters per second (cm/sec) or 
20,000 feet per day for a ¾ to 3/8-inch size gravel to less than 1 x 10-7 cm/sec for 
some high plasticity clays.   
 
We performed eight gradation tests on samples of the alluvial soils beneath the peat 
and organic soils to estimate the hydraulic conductivity of the silty sand to sand 
alluvial soils.  From correlation relationships we estimate that the hydraulic 
conductivity of the alluvium ranges from about 2 x 10-2 to 2 x 10-3 cm/sec or about 5 
to 53 feet per day from correlation relationships.  We estimate that the hydraulic 
conductivity of the peat and organic soil ranges from about 1 x 10-3 to 1 x 10-5 cm/sec 
or 3 to 0.03 feet per day.   
 

4.0 PIEZOMETER INSTALLATION 
 
Table 1 is a summary of the piezometer installations.  Shallow piezometers were 
installed near the middle of the peat and organic soil layer.  Deeper piezometers were 
installed in the alluvial soils about 10 to 20 feet below the bottom of the peat and 
organic soil layer.  Each piezometer was installed near the middle of an approximately 
5 feet long sanded collection zone.  Then a bentonite pellet seal about 3 feet thick was 
placed above the sand.  The boring was then grouted to near the surface with a water-
cement grout.  Figure 5 provides details for each piezometer.   
 
 
 
 
 
 
 
 
 

                                       
2 Alluvial soils are soils that have been transported and deposited by flowing water.  In the site area, the alluvial 
soils may consist of alluvial fan deposits composed of soils eroded from the mountains to the west or river (fluvial) 
deposits from rivers, streams or sloughs that previously flowed through the area.   
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 Table 1.  Piezometer Installation Summary  
 

Piezo-
meter 

Ground 
Surface 

Elevation 
(ft) 

Bottom of 
Cement 

Elevation 
(ft) 

Bottom of 
Bentonite 
Elevation 

(ft) 

Piezometer 
Elevation 

(ft) 

Bottom 
of Sand 

Elevation
(ft) 

Total 
Piezometer 
Depth (ft) 

              
EB-1 10 -38 -41 -43 -45½ 55½ 
EB-1A 10 -6½ -10 -12 -14 24 

             
EB-2 -8 -25½ -28 -30 -33½ 25½ 
EB-2A -8 -11 -14 -16 -18 10 

             
EB-3 10 -37 -40 -43 -45½ 55½ 
EB-3A 10 -7 -10 -12 -15½ 25½ 

             
EB-4 -8 -29½ -32 -36 -39½ 31½ 
EB-4A -8 -15½ -17½ -20 -22 14 

 
 
5.0 PIEZOMETER MEASUREMENTS 
 

As mentioned in the previous section, the piezometers were installed as pairs and each 
piezometer within the pair was installed in different soil layers.  The piezometers 
measure the pore water pressure within the surrounding soil and the measurements 
are recorded in a data collector, called a minilogger.  Two days after all of the 
piezometers were installed, on June 30th, 2004, an initial set of piezometer 
measurements was collected from the minilogger to confirm that all of the piezometers 
were operating properly and collect the data measurements made by the minilogger 
since the piezometers were installed.  Table 2 summarizes the piezometer and 
groundwater data.  The groundwater depth and elevation data is based on the 
measurements collected on the morning of June 30th, 2004.   
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Table 3.  Piezometer Data Summary 
 

Piezo. Station Location GS Elev. 
(ft) 

Piez. Depth 
(ft) 

Piez. Elev. 
(ft) 

GW 
Depth2. 

(ft) 

GW 
Elev.2. 

(ft) 

          
EB-1 630+85 Levee 10 53 -43 21 -11 
EB-1A 630+91 Levee 10 22 -12 10 0 

          
EB-2 630+82 Berm -8 22 -30 3 -11 
EB-2A 630+77 Berm -8 8 -16 5 -13 

          
EB-3 624+56 Levee 10 53 -43 19 -9 
EB-3A 624+51 Levee 10 22 -12 11 -1 

          
EB-4 624+51 Berm -8 28 -36 2 -10 
EB-4A 624+46 Berm -8 12 -20 3 -11 

Notes: 
1.  Piez – piezometer; GS – ground surface; GW – ground water; Elev. – elevation.   
2. Depths and elevations are for measurements about 8am on June 30, 2004.  Figures 6A to 6D 

show measurements made through June 30, 2004. 
 
Figures 6A to 6D show piezometer measurements made through June 30, 2004.  The 
piezometers installed within the peat and organic soil layer on the levee (EB-1A & EB-
3A) indicate ground water levels that are near the lower range of water surface 
elevations in Empire Cut.  The deeper piezometers beneath the main section of the 
levee and the shallow and deeper piezometers beneath the levee berm indicate ground 
water levels within a range of about Elev. –9 to –13 feet.  The slight periodic waviness 
of the data shows the effects of tidal variations.   
 
Beneath the levee berm, the ground water level of the deeper piezometers is about 2 
to 3 feet higher than the ground water elevation of the shallow piezometers indicating 
an upward seepage gradient of about 0.2.  The seepage gradient is defined as the loss 
in hydraulic head over the length of vertical upward seepage.   
 
The piezometer data loggers will continue to record ground water pressures which can 
be collected periodically as Lower Jones Tract is pumped out and restored.  The 
piezometer data loggers are programmed to record and store the ground water 
pressures every two hours, which appears to provide satisfactory number of daily 
measurements.   

 
 

* * * * * * * * * * * * * 

LOWNEYASSOCIATES  __________________________________________________ Page 4
 Environmental / Geotechnical / Engineering Services  























 

APPENDIX A 

FIELD INVESTIGATION 

 

The piezometer installation consisted of installing eight vibrating wire piezometers in borings 
drilled with truck-mounted, rotary-wash auger drilling equipment.  Eight six-inch-diameter 
exploratory borings were drilled on June 23rd through 28th, 2004, to a maximum depth of 
55½ feet.  The approximate locations of the borings are shown on the Site Plan, Figure 2.  
The soils encountered were logged in the field by our representative and described in 
accordance with the Unified Soil Classification System (ASTM D2488).  The logs of the 
borings, as well as a key to the classification of the soil, are included as part of this appendix.   
 
The locations of borings were approximately determined by portable Global Positioning 
Systems (GPS) hand-held equipment and a metered wheel from existing site references.  
Elevations of the borings were determined by interpolation from plan contours.  The locations 
and elevations of the borings should be considered accurate only to the degree implied by the 
method used.   
 
Representative soil samples were obtained from the borings at selected depths.  All samples 
were returned to our laboratory for evaluation and appropriate testing.  Penetration 
resistance blow counts were obtained by dropping a 140-pound hammer 30 inches.  Modified 
California 2.5-inch I.D. samples and Standard Penetration Test (SPT) 2-inch O.D. samples 
were obtained by driving the samplers 18 inches and recording the number of hammer blows 
for each 6 inches of penetration.  Unless otherwise indicated, the blows per foot recorded on 
the boring logs represent the accumulated number of blows required to drive the samplers 
the last two 6-inch increments.  When using the SPT sampler, the last two 6-inch increments 
is the uncorrected Standard Penetration Test measured blow count.  The various samplers 
are denoted at the appropriate depth on the boring logs and symbolized as shown on Figure 
A-1.   
 
Field tests included an evaluation of the unconfined compressive strength of the soil samples 
using a pocket penetrometer device.  The results of these tests are presented on the 
individual boring logs at the appropriate sample depths.   
 
The attached boring logs and related information depict subsurface conditions at the 
locations indicated and on the date designated on the logs.  Subsurface conditions at other 
locations may differ from conditions occurring at these boring locations.  The passage of time 
may result in altered subsurface conditions due to environmental changes.  In addition, any 
stratification lines on the logs represent the approximate boundary between soil types and 
the transition may be gradual.   
 
 

* * * * * * * * * * * * * 
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