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SECTION 1.0:
EXECUTIVE SUMMARY

1.1 INTRODUCTION

This report presents the results of the geotechnical investiga-
tion performed for the Long Beach Alignment of the proposed Long
Beach-Los Angeles Rail Transit Project.

The findings and conclusions developed during this geotechnical
investigation are presented herein. The first part of the report
presents the text which includes data analyses, interpretative
information, conclusions, and recommendations for design. The
Appendices, which follow, contain the detailed results of field
and laboratory programs, and provides information that supports
the conclusions and recommendations presented in the main text.

The proposed Long Beach Alignment begins just south of the Los
Angeles River Crossing and extends southerly along the SPTC
right-of-way to just south of 27th Street, at which point the
alignment extends southerly along the median of Long Beach
Boulevard to Ocean Boulevard. The proposed alignment, which will
be at grade, is approximately 4-1/2 miles in length.

A total of seven passenger stations are presently planned along
the alignment at the following locations:

Wardlow Road Anaheim Street
Willow Street 5th/6th Street
Hill Street 1st Street

Pacific Coast Highway

Two park-and-ride areas are planned at the Wardlow Road and
Willow Street stations. A new structure is planned over the
Bixby Slough.

A pedestrian underpass is planned just scuth of the Los Angeles
River Bridge.

1.2 DESCRIPTION OF EXPLORATION AND TESTING PROGRAMS

Field explorations consisted o¢f subsurface drilling, sampling,
and testing, piezometer installation, ground water monitoring,
and geophysical testing. The laboratory testing program was
conducted as the samples were obtained and brought to the labora-
tory.






A total of 60 borings were drilled to depths of 10 to 61 feet,
for a total of 1,529 lineal feet of drilling. The drilling was
performed with rotary wash-type and bucket auger-type drilling
equipment.

Laboratory tests performed include moisture content and density
tests, direct shear tests, consolidation tests, compaction tests,
and California Bearing Ratio tests, particle size distribution,
and permeability tests.

1.3 PROJECT GEOLOGY

The geologic materials that will have the greatest effect on the
proposed project consist of the existing fill materials, the
Recent (Holocene age) alluvial materials, and the Pleistocene
terrace deposits. The Recent alluvial and Pleistocene deposits
are typical of the uppermost natural soils that extend throughout
most of the Los Angeles Coastal Plain.

The northern portion of the segment crosses the estimated trace
of the Cherry Hill Fault, which is a part of the Newport-
Inglewood Fault Zone. Due to its relationship with the active
Newport-Inglewood Fault Zone, the Cherry Hill Fault is currently
included within the Alquist-Priolo Special Studies Zone for fault
rupture hazard studies. The California Division of Mines and
Geology is currently reviewing the limits of this Special Studies
Zone in this area. A draft Fault Evaluation Report (FER) will be
available for review in January 1986.

1.4 SUBSURFACE CONDITIONS

The soils encountered in the borings consist of alluvial and
terrace deposits, except for shallow fill materials comprising
the SPTC trackbed.

The alluvial deposits consist primarily of silty sands, clayey
sands, sands, silts, and clays. These deposits are generally
moderately firm to firm at shallow depths but. become more firm
with increased depth. The terrace deposits consist primarily of
silty sands, clayey sands, sands, and silts, with lesser deposits
of clay. These deposits are generally firm at shallow depths.

Ground water was encocuntered at depths of 29 to 54 feet.






1.5 DESIGN CONSIDERATIONS

Design recommendations are presented for foundation support for
the various proposed structures. The recommendations are based
on the results of the field explorations and laboratory tests,
the engineering analyses based thereon, and on the geologic and
ground motion studies.

The existing fill soils and upper natural soils are not capable
of providing the level of uniform support that is required for a
low maintenance rail operation. To provide uniform support, the
upper fill and natural soils should be excavated so as to permit
the placement of at least one foot of properly compacted subgrade
fill beneath the subballast. Proof-rolling with heavy equipment
should be performed to detect any soft areas that still remain
after the recommended depth of excavation is completed.

For the support of a new structure across Bixby Slough, friction
piling is recommended. Pile capacities are provided for driven
piling. If alternative structures are considered which require
intermediate support within the slough area, additicnal explora-
tion borings will be required.

The foundation support for the overhead contact system may
utilize drilled cast-in-place reinforced concrete piers.

Design recommendations are also presented for the pedestrian
underpass and the widening of the existing railroad embankment at
the north end.












SECTION 2.0:
INTRODUCTION

2.1 PROJECT LOCATION

This report presents the results of the geotechnical investiga-
tion performed along the Long Beach Alignment of the proposed
Long Beach-Los Angeles Rail Transit Project.

The Long Beach-Los Angeles Rail Transit Project is a conventional
light rail system that will extend along a transportation corri-
dor from downtown Long Beach to downtocwn Los Angeles. The
proposed system alignment, which is shown on Figure 2-1, System
Map, will pass through the cities of Compton and Carson and
through the unincorporated areas of Florence-Graham, Willowbrook,
and Dominguez Hills in Los Angeles County. The total route will
be approximately 22 miles in length, with about 15-1/2 miles of
it following the existing Southern Pacific Transportation Company
(SPTC) right-of-way (Wilmington and East Long Beach Branches).
Much of the project route will essentially be the same as the
last line operated by the Pacific Electric Railway's "Red Cars",
which ceased operation in 1961. The overall project will be part
at grade, part above grade (aerial), and part subway. The
relative locations of these various segments are presented on
Figure 2-2, Mainline Route Schematic.

The proposed Long Beach Alignment begins just south of the Los
Angeles River Crossing and extends southerly along the SPTC
right-of-way to just south of 27th Street, at which point the
alignment extends southerly along the median of Long Beach
Boulevard to Ocean Boulevard. The alignment and profile are
presented on the project drawings, Figures 2-3 throuch 2-21, Long
Beach Alignment, Boring Location Plan.

2.2 PROJECT DESCRIPTION

The proposed Long Beach Alignment will consist of double tracks
at grade. A total of 7 passenger stations are presently planned
along the Long Beach Alignment at the following locations:

Station Profile
Wardlow Road At-Grade
Willow Street At-Grade
Hill Street At-Grade
Pacific Coast Highway At-Grade
Anaheim Street At-Grade
S5th/6th Street At-Grade
lst Street At-Grade






The existing railroad embankment at the north end will be widened
to 28 feet.

A new structure is planned across the Bixby Slough near the north
end of the alignment. The following four alternatives are being
considered for the new structure:

Steel Stringer Bridge

. Concrete Bridge

ARMCO Multi Plate Culverts
Timber Trestle

NPTl S
5 .

A pedestrian underpass is planned approximately 65 feet south of
the Los Angeles River Bridge.

Two park-and-ride areas are planned at the Wardlow Road and
Willow Street Stations.

The overhead contact system will consist of cantilevered pole
structures generally located midway between the two parallel
tracks. Where feasible, cast-in-place reinforced concrete pier
foundations will be used. Along-track spacing of the foundations
will be approximately 200 feet.

2.3 PURPOSE OF INVESTIGATION

The purpose of this geotechnical investigation was to evaluate
the geotechnical conditions along the proposed alignment with
regard to their possible effects on the design and construction
of the planned rail transit pro-iect.

2.4 SCOPE OF WORK
The scope of work for this investigation included the following:

Drilling and sampling

Piezometer installations

Downhole seismic surveys
Laboratory testing

Geologic and seismic studies
Engineering analyses

Seismic engineering studies
Conclusions and recommendations
Preparation of geotechnical report.

0O0000O0C0O0O0






2.5 LIMITATIONS OF INVESTIGATION

Our professional services have been perfcrmed using that degree
of care and skill ordinarily exercised, under similar circum-
stances, by reputable geotechnical engineers and geologists
practicing in this or similar localities. No other warranty,
expressed or implied, is made as to the professional advice
included in this report. This report has been prepared for the
Los Angeles County Transportation Commission (LACTC) and the
Southern California Rail Consultants (SCRC) and their design
consultants to be used solely in the design of the proposed
facilities. The report has not been prepared for use by other
parties, and may not contain sufficient information for purposes
of other parties or other uses.

2.6 TINSPECTION OF BORING SAMPLES

Soil samples recovered from the borings and remaining after
laboratory testing are stored at the laboratory of LeRoy Crandall
and Associates, 711 North Alvarado Street, Los Angeles, Cali-
fornia 90026.

2.7 PREVIOUS INVESTIGATIONS

Prior geotechnical investigations performed by our firm for other
proposed rail transit projects of which portions extended along
alignments similar to that of this project, are covered in the
following reports:

(o} Report of Preliminary Geotechnical Investigation, Proposed
Long Beach-Los Angeles Rapid Transit Corridor, for the
Southern California Rapid Transit District, dated June 20,
1976.

o Report of Preliminary Foundation Investigation, Proposed
Rapid Transit System: Wilshire, San Gabriel Valley, San
Fernando Valley, and Long Beach Corridors by the Southern
California Rapid Transit District, dated April 26, 1966.
(Performed investigation for Joint Venture of Kaiser Engi-
neers and Daniel, Mann, Johnson and Mendenhall.)







Reports covering our prior work for this project are identified
as follows:

[0}

O

Task 1:
Task 2:
Task 3:

Task 4:

Task 5:

Task 6:

Task 8:

Task 9:

Task 11:

Library Search, dated March 6, 1985.
Library Search, dated March 8, 1985.
Initial Boring Program, dated March 19, 1985.

Preliminary Budget Estimate and Time Schedule,
dated April 18, 1985.

Parameters for Seismic Analysis, Los Angeles River
Bridge, dated August 1, 1985.

Geotechnical Report, MC5 SPTC Railroad Relocation,
dated November 27, 1985.

Geo=zechnical Report, LACTC-SPTC Mid Corridor,
dated September 23, 1985.

Geotechnical Report, Flower Street Subway, dated
December 6, 1985.

Geotechnical Report, Main Yard and Shops, Aerial
Structure and Los Angeles River Bridge, dated
November 20, 1985.

Geotechnical Report, Washington Boulevard Align-
ment, dated January 10, 1986.

Preliminary Environmental Risk Assessment and Site Safety
Plan prepared by MED-TOX Associates, Inc., dated Septem-
ber 8, 1985.
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SECTION 3.0:
FIELD EXPLORATION AND LABORATORY TESTING

3.1 FIELD EXPLORATION PROGRAM

The field exploration program was performed in accordance with
the scope of work described in the SCRC memorandum dated Septem-
ber 25, 1985, and our proposal dated October 2, 1985.

A detailed description of the drilling exploration program,
boring logs, piezometer installations, ground water level moni-
toring, and downhole seismic surveys is presented in Appendices A
through D.

3.1.1 Borings

A total of 60 borings were drilled at the locations shown on
Figures 2-3 through 2-21. The locations and depths of borings
were initially recommended by SCRC and were modified as necessary
to avoid underground utilities and overhead power lines. The
logs of the borings are presented in Appendix A.

The borings were drilled to depths of 10 to 61 feet, for a total
of 1,529 lineal feet of drilling. The drilling was performed
between October 14 and November 21, 1985. A summary of the
boring locations and depths is presented in Table 3-1.

The soils encountered were logged by our field representatives,
and both undisturbed and bulk samples were obtained for labora-
tory inspection and testing. Undisturbed samples were obtained
with the Crandall sampler at depth intervals of about five feet
and at major changes in soil stratigraphy. Standard penetration
tests were performed in the rotary wash borings at depth inter-
vals of approximately ten feet. Detailed descriptions of the
field exploration procedures are presented in Appendix A.

3.1.2 Drilling Contractors and Equipment

The drilling was performed with rotary wash-type and bucket
auger-type drilling equipment. The rotary wash borings were
drilled by C & L Drilling Company who utilized a Mahew 1000
drilling rig operated by a two-man crew. Most of the auger
borings were drilled by the C&L Drilling Company, who utilized a
bucket-type rig operated by a two-man crew. A few auger borings
were drilled by August Construction, who wutilized a smaller
bucket-type rig operated by a two-man crew.






Table 3-1
Summary of Borings

Boring
Boring Figure Depth Drilling
Number No. (f£.) Type Remarks
1000 2-3 36 Auger Trackbed
1001 2-4 20 Auger Trackbed
1001-A 2-4 28 Auger Trackbed
1002 2-4 25 Auger Trackbed
1003 2-5 20 Auger Trackbed
1004 2=5 30 Auger Trestle or
Embankment
*1005 2-5 60 Rotary Wash Culvert Drainage
Channel
1006 2=5 20 Auger Trackbed
1007 2-5 20 Auger Culvert &
Drainage Channel
1008 2-6 20 Auger Trackbed
1009 2-6 20 Auger Trackbed
1010 2-6 20 Auger Trackbed
*1011 2-7 60 Rotary Wash Possible Wardlow
Station
1012 2=7 30 Buger Possible Wardlow
Station
1013 2-6 10 Auger Park and Ride
1014 2=7 10 Buger Park and Ride
1015 2=-7 30 Auger Planned Wardlow
Station
*1016 2=7F 60 Rotary Wash Planned Wardlow
Station
1017 2-7 10 Auger Park and Ride
1018 2=7 11 Auger Park and Ride
1019 2-8 20 Auger Trackbed
1020 2-8 20 Auger Trackbed
1021 2=9 20 Auger Trackbed
1022 2-9 15 Auger Trackbed
1023 2-9 15 Auger Trackbed
1024 2-10 15 Auger Trackbed and
Depression

* 2" diameter PVC pipe installed.






Boring

Number

1025
1026
*1027
1028
1029

1030
1031
1032
1033
1034

1035
1036
*1037
1038
1039

1040
1041
1042
*¥1043
1044

1045
1046
1047
*1048
1049

1050
1051
1052
1053
1054

FPigure

No.

2=10
2-10
2=13
2-10
2=11

2=~11
2=11
2~11
21T
2=12

2-12
2-13
2=13
2-13
2-14

2-14
2-14
2=15
2=15
2-16

2=16
2<17
2~17
2=17
2-18

2-18
2=19
2=19
2=19
2«20

Table 3-1
Summary of Borings

* 2" diameter PVC pipe installed.

(continued)
Boring
Depth Drilling
(ft.) Type
15 Auger
30 Auger
61 Rotary Wash
15 Auger
15 Auger
11 Auger
11 Auger
20 Rotary Wash
15 Auger
15 Auger
15 Auger
15 Auger
61 Rotary Wash
30 Auger
15 Auger
15 ARuger
15 Auger
30 Auger
61 Rotary Wash
20 Auger
15 Auger
15 Auger
30 Auger
61 Rotary Wash
15 Auger
L5 Buger
20 Auger
30 Auger
60 Rotary Wash
k5 Auger

Remarks

Trackbed

Willow St. Staticn
Willow St. Station
Park and Ride
Park and Ride

Park and Ride
Park and Ride
Trackbed
Trackbed
Trackbed

Trackbed
Trackbed
Hill St. Station
Hill St. Station
Trackbed

Trackbed
Trackbed
PCH Station
PCH Station
Trackbed

Trackbed
Trackbed
Anaheim Station
Anaheim Station
Trackbed

Trackbed
Trackbed
7th St. Station
7th St. Station
Trackbed






Table 3-1
Summary of Borings

(continued)
Boring

Boring Figure Depth Drilling
Number No. (ft.) Type Remarks

1055 2=20 15 Auger Trackbed

1056 2-21 31 Auger lst St. Station
*1057 2=-21 61 Rotary Wash lst St. Station

1058 2-21 16 Auger Trackbed

* 2" diameter PVC pipe installed.

3.1.3 Soil Classification

The soils were classified using the Unified Soil Classification
System. The field soil classifications were verified by visual
inspection in the laboratory by staff engineers and further
verified (as necessary) by laboratory tests.

3.2 PIEZOMETER INSTALLATION

After the completion of drilling Borings 1005, 1011, 1016, 1027,
1037, 1043, 1048, and 1057, a 2-inch-diameter PVC pipe was
installed in each boring for future monitoring of the ground
water level, ;

Detailed descriptions of the piezometer installations and
observed water levels are presented in Appendix A.

3.3 DOWNHOLE SEISMIC SURVEYS

Downhole seismic survevs were performed at three locations
(Borings 1005, 1027, and 1057) to determine the propagation
velocities of the compression waves (P waves) and shear waves (S
waves). The test procedures and results are presented in Appen-
dix B.






3.4 LABORATORY TESTING PROGRAM

Each soil sample was first visually observed in the laboratory to
verify the sample description and classification assigned by the
field personnel. A laboratory testing program was then developed
that would provide the soil pararmeters required in performing
various engineering analyses. The testing program was submitted
to SCRC for review prior to commencement of testing. The various
tests performed include the following:

Moisture Content/Dry Density
Direct Shear

Consolidation

Compaction

Particle Size Distribution
Permeability

00 00O0O0

The test procedures and results are presented in Appendix C. The
field moisture content and dry density c¢f the undisturbed soil
samples are shown to the left of the bocring logs presented in
Appendix A.












SECTION 4.0:
GEOLOGY

4.1 GENERAL

The proposed Long Beach Alignment is located in the south central
part of the broad Los Angeles coastal plain. The coastal plain
is drained by the Los Angeles River. The northern segment of the
alignment, which is oriented in a northwest direction, overlies
the basin boundary and crosses the trace of the Cherry Hill
Fault. The northernmost portion is located in the Central Basin
pressure area and the southern portion is located in the West
Coast Basin (see Fault Map, Figure 4-1). The southern segment of
the alignment, oriented parallel to the flow of the Los Angeles
River, 1is located in the Long Beach Plain, a physiographic
feature of the West Coast Basin.

The sedimentary materials which comprise the ground water basin
attain a maximum thickness of approximately 1,400 feet along the
Gardena Syncline near the Willow Street Station (DWR, 1961). The
Quaternary sediments are underlain by Tertiary sedimentary rock;
pre-Cretaceous granitic rocks, such as are found in the San
Gabriel Mountains and Verdugo Mountains, and metamorphic rocks
such as are exposed near the center of the Palos Verdes Hills.

4.2 GEOLOGIC MATERIALS

The uppermost natural soils along the alignment are typical of
the Recent alluvium and Pleistocene terrace deposits that extend
throughout most of the Los Angeles Coastal plain. The Recent
alluvium 1is wunderlain by semi-consolidated Pleistocene age
sediments, which comprise the major water bearing units. The
Pleistocene age sediments are underlain by consolidated Tertiary
and Cretaceous sedimentary rocks that extend to depths varying
from azbout 10,000 feet near the south end of the alignment to
about 20,000 feet near the north end of the alignment (U.S.G.S.
Professional Paper 420-3).

4.2.1 Recent Alluvium

The Recent age alluvium generally consists of fine-grained flood
plain deposits consisting of discontinuous sandy silt and clay
beds with lenses of silty sand, sand, and gravel. The Recent
alluvium varies in thickness along the proposed Long Beach
Alignment, but is typically 1less than 200 feet thick. The
surficial exposures of the Recent alluvium are shown on






Figure 4-2, Geologic Map. The depth and thickness of the Recent
alluvium along the alignment is represented on Figures 4-3 and
4-4, Generalized Geologic Profile.

4.2.2 Pleistocene Deposits

Semi-consolidated Pleistocene flood plain, terrace, and deltaic
sedimentary deposits underlie the Recent alluvium along the
entire alignment , and locally attain a maximum thickness of some
1,100 feet in the vicinity of Wardlow Road and Long Beach Boule-
vard intersection. These deposits, comprised of the Lakewocod and
San Pedro Formations, consist of thick sequences of sands and
gravels interbedded with finer grained sandy silts and clays.
These materials were deposited in an elongated northwesterly
trending basin, north of the Newport-Inglewood structural zcne
and include the major waterbearing units of the coastal plain.

4,2.3 Pliocene Series

The Pliocene series 1is represented by the Fernando Formatiocn,
Pico Formation, and the Repetto Formation. 1In addition, the Pico
formation is subdivided into upper, middle, and lower members.

4.2.3.1 Pliocene Fernando Formation

As adapted by Lamar for the Los Angeles Basin (CDMG 1970), this
formation underlies the alluvial and terrace deposits and out-
crops on Bunker Hill in downtown Los Angeles. The Fernardo
Formation consists of massive siltstones, sandstones, and
conglomerates. Rocks of the Fernando Formation beneath Bunker
Hill consist primarily of massive grey siltstones. The Fernando
Formation is not present, as such, in the Long Beach Alignment.
It may be correlated with the upper marine part of the Pico
Formation.

4.2.3.2 Pico Formation

The upper Pico Formation is generally composed of sand, silt, and
clay of marine origin interbedded with marine gravels. Beds of
gravels and sands range in thickness from 20 to 100 feet and are
separated by beds of micaceous siltstone and clays. This member
is generally considered to be poorly consolidated in a geologic
sense.

Unconformably beneath this upper member are the middle and lower
members of the Pico Formation. Lithologically, the middle and
lower divisions are composed of greenish-grey micaceous siltstone
and fine to ccarse light grey feldspathic sandstone interbedded
with claystone and shale.






4,.2.3.3 Repetto Formation

The Repetto Formation of early Pliocene age is composed mostly of
siltstone with layers of sandstone and conglomerate. If present
beneath younger sediments, it represents the lower portion of the
Pliocene age sediments.

4,2.,4 Miocene Series

Sedimentary rocks of middle and late Miocene include the Monterey
Formation in the Palcs Verdes Hills, south of the alignment, the
Modelo Formation in the Santa Monica Mountains north of the area,
and 1in the Puente Formation, which underlies a substantial
portion of the coastal plain, Repetto and Puente Hills. These
formations consist primarily of consolidated clay shales, sand-
stones and conglomerates. The Miocene sequences lccally attain
thicknesses of up to 6,000 feet.

4.2.5 Jurassic System

The basement rocks underlying the Miocene sediments of the West
Coast Basin include the Catalina Schist in the West Coast Basin;
granitics, slates, and meta-volcanic rocks underlie the Central
and East Coast portion of the basin. The northwest trending
Newport-Inglewood Structural Zone separates these two bedrock
complexes with the schist occurring on the southwest side.

4.3 GEOLOGIC STRUCTURE

The most significant geologic structures within the entire
alignment are those associated with the Newport-Inglewood Struc-
tural Zone. This structural system extends in a northwesterly
direction from Newport Mesa in Orange County to the Beverly Hills
Area and is composed of an complex system of en echelon faults,
anticlinal folds, and domes. Regional deformation along the
Newport-Inglewood Fault Zone has resulted in the formation of
local geologic features within the general area of the alignment
which include, Dominguez Gap, the Long Beach Anticline, and the
active Cherry Hill Fault. The Long Beach anticline located east
of the alignment is a narrow, elongated, asymmetrical structure
with northwesterly trend and is cut by several faults. One of
the more important of these faults is the Cherry Hill Fault. The
Cherry Hill Fault intersects the alignment immediately south of
the shop and maintenance yards and parallels the alignment for
approximately one mile. The trace of the fault extends across
Dominguez Gap near the southerly end of the Mid-Corridor and
disappears along the northeast flank of Dominguez Hill. The






fault extends along the southwest side of Signal Hill to the
southeast. The fault trace south of Dominguez Hill apparently
has not offset the Gaspur aquifer of Holocene age, and is
therefore assumed to be greater than 11,000 years old.

The fault has created an effective barrier to ground water
movement in the Pleistocene deposits at depth. It is included
within the State Special Studies Zone for fault rupture hazard.
The Cherry Hill Fault is one of the structural features currently
undergoing re-review by the California Division of Mines and
Geology for Alquist-Priolo classification purposes. This review
may result in modification or removal of the hazard zone. Other
structural features associated with the Newport-Inglewood Struc-
tural Zone are the Dominguez Anticline and Paramount Syncline, a
northwest trending series of folds created by uplift associated
with the faulting.

4.4 GROUND WATER

Most of the Long Beach Alignment is within the West Coast Basin

as defined by the California Department of Water Resources. The
northern portion of the alignment (north of the Cherry Hill
Fault) 1lies within the Central Basin Pressure Area. Basin

boundaries here are primarily controlled by the Newport-Inglewood
Fault Zone of which the Cherry Hill Fault is a part.

Near the Cherry Hill Fault, the Recent alluvium is separated from
the Upper Pleistocene aquifers by numerous clay aquitards. This
area has been delineated as the Central Basin Pressure Area by
the Department of Water Resources due to the confined nature of
the Pleistocene aquifers. North of the Cherry Hill Fault, near
Compton Creek, the aquifers of the Lakewood Formation are uncon=
formably cverlain by and in hydraulic continuity with the Gage
Aquifer in the Holocene alluvium.

The water levels from wells that penetrate the Pleistocene
aquifers indicate that the piezometric surface (static level of
water in an aquifer) is typically 100 to 200 feet below ground
surface in the Central Basin Pressure Area. While these levels
do not represent the conditions in the Holocene Gaspur Aquifer,
it 1is feasible that, due to improper well construction or
multiple zone perforated intervals in wells, water levels from
the deeper aquifers may actually approach water 1levels in the
upper Holocene aquifer. Since no construction activities are
anticipated at these depths, ground water from the Pleistocene
aquifers should not pose a serious problem.






Hydraulic continuity of the aquifers of the Lakewood Formation
has been disturbed by movement along the Cherry Hill Fault. The
base of the Lakewood Formation, which corresponds to the Gage
aquifer, has been displaced on the southwest side of the fault by
younger sediments of low permeability.

Insufficient data are available to develop ground water contours
representing the slope of the ground water surface in the
Holocene aquifer. Our exploration borings along the proposed
alignment indicate the presence of 1local perched ground water
conditions in the upper Recent alluvium. Perched water condi-
tions occur where isolated lenses or layers of coarser materials
are underlain by impermeable or low permeability clays which
restrict drainage at the base of the coarser materials.

Our recent borings suggest that current water levels are locally
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