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SITE CONDITIONS REVIEMW
PHILADELPHIA REFINERY
(543.710)

MR. F. M. PARKER
San Francisco

Introduction

As requested, an envirommental review of the Chevron-Gulf Philadelphia
refinery was made to ascertain the probable extent of any subsurface
contamination and to identify the general scope of work needed to
delineate known problems. This review was based upon a one-day site
inspection and discussions with refinery personnel, _No__groundwater
investigations have been conducted at the refinery, therefore, no site-

“specific data were available for review.

The refinery has identified nearly 70 acres as inactive waste disposal
sites under CERCLA, including 57 acres of leaded tank bottoms and 13
acres of Tlandfill. These sites represent the largest potential
expenditures should closure or remedial work be required. On-site
closure without remedial work is estimated to range from 5 to 10 million
dollars, off-site removal of waste is not economically feasible. It is
recommended that a timely legal review of potential closure requirements
and options be made by PM&S.

Recoverable quantities of subsurface oil are known to be present beneath
three locations within the southern portion of the main plant but are
not adequately delineated with the existing monitoring well network. No
investigation for subsurface oil accumulations has been conducted in the
remainder of the main plant or at either of the two remote tankfields.
Localized accumulations of oil may be present in the uninvestigated
areas but the plant history suggests that extensive accumulations are
unlikely. Currently, there appears to be little opportunity for off-
site or third party impacts due to subsurface oil at this location
except for possible seepage to surface waters. A phased investigation
of the shallow aquifer 1is recommended for each of the refinery
properties at a total cost of 50,000 to 100,000 dollars.,

Much of the refinery contains oily dirt due to small leaks or spills
typical of operations at a plant of this type. This material cannot be
economically removed or cleaned up. It is recommended that this
material be left in-place and accepted as-is should a property transfer
occur. The following report and recommendations are for your
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consideration. This review was facilitated by the knowledgeable
assistance of Messrs. F. L. Hannigan and R. J. Schumacher of the
Philadelphia refinery.

Facility Description

General

The Philadelphia refinery consists of four separate pieces of property
including the main plant, two remote tankfields, and a remote marine
unloading facility. Crude oil deliveries to the refinery by ship are
unloaded at the Hog Island unloading headers and are then pumped to the
Darby Creek Tankfield. Crude o0il is then transferred via pipeline under
the Schuylkill River to the main plant for refining. Finished products
are then transferred back across the river by a second set of underwater
pipelines to the Schuylkill River Tankfield where they enter the
Colonial Pipeline system for distribution.

Main Plant

The main plant occupies an area of approximately 350 acres along the
Schuylkiil River. For purposes of site evaluation, the main plant has
been divided into three areas as shown figure 1. Area A, south of the
~Penrose Avenue Bridge, is the oldest portion of the facility dating back
to the 1920's. This area, referred to as the “"terminal”, contains a
gasoline tank truck loading rack, a petrochemicals tank truck and rail
Toading rack, lube oils rail loading facility, a package and grease
plant, a marine loading facility, and attendant piping and tankage.

Area B, north of Penrose Bridge and south of Pennypacker Avenue,
contains the petrochemical process plants, wastewater treatment system,
maintenance and laydown yards, and attendant piping and tankage. Area B
formerly contained the original refining units, most of which have been
removed except for their foundations. The area also includes the
refinery office buildings and laboratory. Two abandoned water supply
wells are located adjacent to the laboratory.

Area C, north of Pennypacker Avenue, contains the primary refining
units, several separators, and associated piping and tankage. The
refining units were constructed during the 1940's., Area C also includes
the "Ballfields" a small lot east of the process areas. From the 1940's
to the 1970's this property was owned by Union Tank Car Cleaning Company
and contained nearly 100 sidings where tank cars were siopped out. The
property was sold to Philadelphia Electric then to Arco 0il1 Company
which traded property with Gulf. In 1979, a backhoe was used to dig
test pits to investigate site soil conditions. These pits were found to
contain a wide variety of spent catalysists, had strong chemical odors,
and showed evidence of leaching of a blushish unknown substance. A
large mound of dirt of unknown origin also occupies a portion of this
site. Currently, the “Ballfields” area is fenced and locked.
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Schuylkill River Tankfield

The Schuylkill River Tankfield provides storage for refined products and
access to the Colonial Pipeline distribution system. The facility
contains approximately 60 above ground storage tanks, pipeline loading
headers, a TEL addition facility, an unsegregated sewer system and
separator, and assoicated piping {Figqure 2). The facility is connected
to the main plant by cathodically protected pipelines which run beneath
the Schuylkill River,

The Schuylkill River tankfield is built over an old trash dunp. The
history of this property is not well known but reportedly was used for
municipal trash disposal and incineration. The facility also contains
an inactive leaded sludge disposal site and holding 1lagoon both
identified as CERCLA (Superfund) sites to EPA Region III.

Darby Creek Tankfield

The Darby Creek Tankfield is a crude oil storage area built during the
1850's on the site of an old gravel quarry (Figure 3). The facility is
comprised of 32 above ground storage tanks, attendant pumps and piping,
a drainage and oil-water separator system, and underground crude oil
- pipelines leading to the main plant. The site is adjacent to the
Tinicum Wildlife Refuge tocated across Darby Creek. -

Three landfills are located on this property and have been identified as
CERCLA (Superfund) sites to EPA Region III, Disposal site #1 contains
H-F contaminated paper, metals, and other scrap. Disposal site #2
contains acid catalyst and sludge. The third disposal site contains
0ily sludge, heavy metals, and is associated with a storm water pond.

Hog Island

The Hog Island facility is composed of marine unloading headers for
crude oil delivery. Crude oils unloaded at this site are pumped via
underground Tines to the Darby Creek Tankfield. No above-ground storage
tanks are present but between 1 and 3 underground slop oil tanks are
thought to be present.

SITE CONDITIONS

Regional Hydrogeology

The Philadelphia Refinery is 7located just east the Fall line, a
physiographic feature separating the Piedmond and Atlantic Coastal Plain
physiographic provinces (Figure 4). The Piednont Province is underiain
- by solid bedrock consisting of weathered crystalline, metamorphic and
igneous rocks, and by consolidated sedimentary rocks, This bedrock
extends east under the Atlantic coastal plain, including the refinery,
where it is overlain by a wedge unconsolidated sediments (Figure 5).

R v m e mh s
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These unconsolidated sediments form a series of regional confined and
semi-confined aguifers which dip gently to the east,

Groundwater recharge to these aquifers 1is primarily infiltration of
rainfall along their outcrop areas near the Fall Line. The refinery
probably lies within a regional groundwater recharge area although local
site conditions, discussed below, indicate recharge to deeper aquifers
is not Tikely. Regional groundwater discharge is by upward leakage into
the Atlantic Ocean and by groundwater extraction wells. At the time of
this writing, more detailed information on regional conditions was not
available. This information is being obtained from State agencies and
will be the subject of a separate report. A generalized regional

geologic cross-section is shown on Figure 5.

Local Hydrogeology and Preliminary Assessment of Contamination

The refinery properties have not been the subject of a specific
groundwater investigation, therefore, no quantitative data are available
regarding groundwater conditions or quality at this site. The following
discussion is based upon field observations made during a one-day visit
to the plant. These observations cannot be confirmmed without a
hydrogeologic investigation of the site. Each of the refinery
properties is discussed separately due to differences in hydrogeologic
conditions. -

Main Plant

The main plant borders the Schuylkill River which is confluent to the
Delaware River. The main plant appears to have been constructed by
placing artificial fill over a former salt marsh. Typically, these
marsh deposits are composed of fairly thick, plastic, low permeability
clays. Often, these clays will have peat or high organic content layers
which may provide higher premeabilities., Some permeable alluvial
materials, sands or gravels, may be interbedded with the marsh deposits.

The origin and composition of the fill materials at the site are not
documented, Based on observations of excavations within the plant,
refinery personnel report that the fill is heterogeneous. My
observation was that the surficial fill was primarily coarse sand size
granular material. The variability of fil1l materials and degree of
compaction will influence groundwater and subsurface oil movements at
this site. Tidal fluctuations in the Shuylkill River may affect
groundwater movements and may 1imit the migration of free oil.

It is likely that the marsh deposits are underlain by unconsolidated
sediments of the Coastal Plain to a depth of more than 100 feet.
Abandoned refinery laboratory wells were reportedly drilled into these
sediments to depths of about 100 feet. These sediments may be regional
aquifers but are not likely to be contaminated by refinery contamination
due to the probable existence of low permeability marsh deposits.
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Initially, the fill materials were placed behind a wooden seawall
constructed in the early 1920's. This was replaced in the 1950's by
1400 feet of concrete seawall near the oil and grease plant and by
B400 feet of tongue-and-groove ‘steel sheet pile along the remaining
waterfront (Photograph #1). This fi11-and-bulkhead system has led to
the development of a shaliow water table which is perched on the
underlying marsh deposits. This water table is encountered at depths of
5 to 7 feet and is recharged by rainfall. Discharge of these
groundwaters is to the Schuylkill River. The configuration of the water
table cannot be determined without a sufficient number of monitor wells
but flow directions are expected to be generally towards the river.

Observations regarding contamination at this site are summarized below:

(1) A known accumulation of free oil is present in the “terminal-area"
south of Penrose Bridge. Recoverable quantities of oil appear to
be present near the package and grease plant and also along
"B-Street.” It is not known whether these accumulations are
comingled or are separate. Deljneation of product source(s), areal
extent, thickness, and economics of o0il recovery would require a
site investigation. Minor seepage to the Schuylkill River is
occurring through the bulkhead near the package and grease plant
(Photograph #2).

The effected area appears to cover about 20 acres with oil
thicknesses observed of several inches in monitor wells near the
bulkhead (Figure 6, Photograph #6). Products involved may include
#2-0i1, jet fuel, lube o0ils, and perhaps gasoline. This area
contains several loading facilities and underground pipeways which
are common sources of Jleakage. Tank leaks and overfills are
generally subordinate sources. 011 contaminated soil is obvious
along most of the pipeways (Photographs 3, 4 & 5).

(2) A second known accumulation of free product is present along ARCO
crude oil pipelines which parallel Penrose Avenue Bridge.
Information on the magnitude of the pipeline leakage or the extent
of subsurface oil is sketchy. This accumulation is 1ikely to be
Tocalized to the pipeline area due to the limited mobility of crude
0ils in the subsurface. A site investigation would be needed to
determine the extent of this accumulation and to identify a proper
recovery system. Recovery efforts could be funded by ARCO if proof
exists that their pipelines are the source of this oil.

(3} Free oil has been noted in some excavations at various locations
within the remainder of the refinery, specifically near tanks #1133
and #1134, along the bulkhead near Unit #137, and within the "North
Tankfield." There is no indirect evidence, such as seepage to the
Schuylkill River, of extensive subsurface oil. It is likely that
small, Tlocalized accumulation are present in these and other
Tocations within the main plant.

(4) Significant quantities of oily dirt are present throughout much of
‘the refinery, principally along pipeways. Lessor sources of 0ily
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~ dirt are separators, tank overfills, and process units. This
material cannot be economically removed or cleaned-up and would
have to be accepted on an as-is basis,

Schuylkill River Tankfarm

This facility is constructed on top of an old trash dump. Soil
conditions are poorly known and it is uncertain whether natural soils
were disturbed during site preparation for the dump. The surficial
materials are primarily porous, sands and large rock fragments.

Unconfined groundwaters are 1ikely to be present at depths of less than
20 feet. The bank of the Schuylkill River was not inspected but
appeared to be reinforced by rip-rap. Groundwater levels are likely to
be several feet above river level and are expected to respond to river
stage. Groundwater flow is expected to be eastward toward the river

although a component of flow may be directed southward toward a small
tributary.

No obvious indications of subsurface o0il accumulations were present at
the facility. The existence of any localized o0il accumulations would
require a site 1investigation but it is nearly certain that any such
problems would be Tlimited to Company property. 041 -soruces would
include occasional back-up and overflow of the oil-storm water sewer
system and tank overflows. Evidence of tank over-flows were present for
the #6-fuel oil tanks. OQily dirt is present along some pipeways and
adjacent to overfilled tanks.

Darby Creek Tankfield

Soil conditions at the Darby Creek Tankfield are poorly known. The
nature, extent, and thickness of artificial fill at this site is not
known. Inspection of the ground surface indicates that coarse granular
fill, including brick fragments, was emplaced over much of the site.
Natural soils did not outcrop and could not be inspected. Refinery
personnel report this area was formerly a gravel pit.

The water table is expected to be encountered several feet above the
level of Darby Creek with a generally east gradient. A small unlined
impoundment 1in the northeast area of the plant may create a Tlocal

groundwater mound. This impoundment is adjacent to some piles of solid
waste, mostly soil.

As with the Schuylkill River Tankfarm, there are no obvious indications
of subsurface oil at this facility. Any localized accumulations would
be confined to Company property. Refinery personnel report few oil
problems at this site stemming from tank overfills or pipeline leaks.
Some oily dirt, nevertheless, is 1likely to be present at this site.
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Hog Island and Pipelines

This site borders the Delaware River but was not inspected due to a
shortage of time. Refinery personnel report that the facility consists
of crude 0i1 unloading headers and transfer lines to the Darby Creek
Tankfield. It was also reported that between one and three underground
slop oil tanks are present at this site and that some leakage is
suspected. This information is poorly documented and additional
inspection should be conducted.

Underground pipeline systems are present between Hog Island and the
Darby Creek Tankfield and also between the main plant and both remote
tankfield facilities. Refinery personnel report that these pipelines
are cathodically protected. A history of any leaks or repairs to these
lines was not obtained. The frequency of pipeline integrity testing, if
any, was also not determined.

CERCLA (SUPERFUND) SITES

The refinery has provided EPA Region III with required notice of a total
of thirteen CERCLA sites, nine within the main plant, one at Schuylkill
River Tankfield, and three at the Darby Creek Tankfield. This
notification was made in 1981 and no subsequent contacts with regulatory
agencies have been made. These sites were identified by refinery
personnel based on knowledge of plant operations, past tank bottom
cleaning methods, visible inspections of waste sites, and some records.
The boundaries and areal extent of these sites are estimates only are
not substantiated by either sampling or by documentation. No conceptual
closure plans have been developed and, therefore, no cost estimates are
available. The thirteen waste sites may cover a surface area of nearly

70 acres although the size of the leaded sludge sites appear to be over
estimated.

Within the main plant, six areas have been identified as possibly
containing leaded tank bottoms, a listed hazardous waste (K052)
(Figure 1). Other wastes associated with some of these areas may be
slop oil emulsion solids, separator sludge, oily solids, and heavy
metals, The areas identified to EPA cover approximately 57.6 acres
(2,500,000 ft2). Two smaller areas containing API separator sludge and
spent caustic cover areas of about 0.8 acre {35,000 ft2) and 0.46 acre
(20,000 ft2Z), respectively.

The "Ballfields" area described previously was also identified to EPA as
a CERCLA site. The contents and boundaries of this site are not known
but may cover more than one acre.

The -Schuylkill River Tankfarm contains a leaded tank bottom sludge
(K052) disposal site covering perhaps 1.8 acres (80,000 ft2). Some
separator sludge may also be present at this location.

The Darby Creek Tankfield contains three inactive landfills (Figure 3).
Landfill #1 contains H-F contaminated paper, metals, scrap, etc. and
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covers an approximate area of 4.6 acres (200,000 ft2). Landfil] #2
contains spent acid catalyst and 0ily sludge covering an area of about
0.92 acres (40,000 ft2). Landfill #3 contains oil sludge, heavy metals,
and some unknown soil waste piles. This site covers approximately 7.3
acres (320,000 tt2),

Conclusions

1. The largest potential expenditures at this site would be closure of
the thirteen CERCLA sites which may total nearly 70 acres. The
physical boundaries and contents of these waste sites have not been
verified or documented. A legal review of closure requirenents,
options, standards, and time frames is needed to identify the scope
of investigation of these sites. If these sites are found to
require closure, a detailed analysis of all on-site closure methods
would be required. Removal of the waste by excavation and off-site
disposal is not economically feasible, 0.6 to 1.0 billion dolliars
is estimated.

The simplest on-site closure generally includes construction of a
soil-synthetic liner cap to prevent infiltration of rainfall or
storm water. Unit costs for these caps range from two to three

~ dollars - per square foot .giving potential. closure costs for all
disposal sites of six to 10 million dollars. Consolidation of
sites would lower these costs, any requirements for groundwater
monitoring or remedial action would increase costs significantly.
On-site capping has the adverse side-effect of removing ltand from
future refinery construction. '

2. Recoverable quantities of free 0il are present beneath the package
and grease plant area, "B-Street", and along the Arco crude oil
Tines. No direct evidence of significant accumulations of
subsurface oil were observed in the remainder of the main plant or
the Schuylkill River and Darby Creek Tankfields. It is probable
that localized oil accumulations may be present at one or more of
these locations and the presence of a large accumulation cannot be
ruled out. A full evaluation of these sites would cost between
50,000 and 100,000 dollars. Ol recovery costs would depend upon
the areal extent of the accumulation(s), specific site conditions,
and the volume of oil. Estimated costs range from 0.5 to 1.5
million dollars over a three to five year period.

3.  Third party impacts due to subsurface oil accumulations appear to
be limited to the potential for seepage to surface waters. The
sites are located in a heavily industrialized area and appear to be
downgradient of any adjoining properties. While a review of
regional hydrogeologic information 1is not complete, it seems
uniikely that any refinery contamination could impact either
municipal or domestic water supplies. A review of pertinent
Titerature on this issue is currently underway.
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Oily dirt is present throughout much of the refinery principally
along pipeways and loading/unloading facilities. Due to the large
volume of this material, it will have to be left in-place and
assumed as-is.

This review is based upon a one-day inspection of the plant and
discussions with refinery personnel. Very little information is
available on groundwater conditions at this refinery as no specific
studies or monitoring have been conducted. Investigation of this
site may alter some of the observations and conclusions stated
above.

Suggested Actions

1.

A thorough review of legal requirements for the CERCLA sites should
be conducted to establish whether any closure is needed. Due to
the great expense of such closures all Tlegal options should be
explored. If closure of one or more sites appears necessary, a
program combining site investigations and evaluation of on-site
closure options would be needed. These efforts would probably
require two to four months to complete.

Afﬁﬁased program to evaluate the extent of subsurface hydrocarbons

- al each of the four properties is suggested. The first phase would

be designed to establish the presence of any free o0il near surface
waters which ajoin property lines, loading facililties, and areas
suspected to have contamination based on past operations. These
initial investigations should be broad enough to identify the
extent of significant oil accunulations with some certainty,
identify the hydraulic gradient and soil conditions affecting oil
recovery, and to allow certification that a piece of property is
“ciean" if the findings support this conclusion. Any additional
work including oil recovery would be based on results of the first
phase. Cost is estimated between 50,000 and 100,000 dollars.

In the event of a property transfer, Chevron should identify the
standards to which the Company is willing to clean-up subsurface
0il.  This standard should comply with Company policy and any
applicable laws. Suggested standards include removal of 1iquid oil
to a trace amount defined as 1/8°. Residual o0il and oil
contaminated soil would be left in-place. Any subsequent incident
by a new owner such as a spill, leak, or overfill which adds
significantly to the existing probiem would result in transfer of
clean-up responsibility to the new owner.

J. Jd. %ATRY
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Mr. M. R. Young - San Francisco
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REVIEW OF HISTORICAL AERIAL PHOTOGRAPHS

Three sets of historical, black and white, stereo aerial
photographs, for the years 1940, 1959 and 1975, were obtained for
each refinery area. The photographs, which will be submitted to
Chevron upon completion of this project, were provided by Aero
Services of Houston, Texas. A number of the Tocations selected
for the installation of monitoring wells during this
investigation were based on the aerial photo observations. The
following subsections describe Dames & Moore's observations.

The Main Plant

Between 1940 and 1959, major expansion occurred at the
Main Plant. In 1940, only the western half of the area C was
invoived in refinery activities. A Tlarge basin, approximately
300 feet by 300 feet in area was located at the northwest corner
of Area €. In 1959 and 1975, all three area, A, B, and C were
completely involved in refinery activities. No major changes
appear to have taken place between 1959 and 1975 although many
minor changes were observed, Minor changes included additions,
modifications, and deletions of tanks, small buildings and small
impoundments or separator units.

The Ballfields

In 1940 and 1959, the entire Ballfields area was
occupied by a railcar cleaning operation. Tank cars were parked
both on sidings and off-track. Heavy staining characterized most
of the ground surface. A group of buildings was present,
including one Tlarge building on the southern portion of the
Ballfields. In 1975, all activities related to the tank car
cleaning operation were gone. The area appeared to have been
graded, and a ballfield was present, The Tlarge mound of so0il
which is currently present near the center of the site, was
present in 1975,

Schuylkill River Tank Farm

In 1940, the Schuylkill River Tank Farm was not yet
constructed., At that time, the area was being used for shallow
soil borrow activities. In 1959, +the tank farm appeared
essentially as it 1is today. The TEL disposal area and an
adjacent separator unit were present. The disposal area contains
ponded water. In 1975, a small collection basin was present
between the TEL disposal area and the small separator unit. The
disposal area appears essentially the same as it did in 1959,
with ponded water present. '
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Darby Creek Tank Farm

In 1940, the Darby Creek Tank Farm had not yet been
constructed. At that time, the northern half of the property was
occupied by a brick factory and extensive soil borrow activities
existed in areas where tanks are now present. In 1959 and 1975,
the site appeared essentially as it does at the present time.
Four separate basins were present adjacent to Darby Creek on the
east side of the property. The northernmost basin showed
evidence of disposal activities as it was partially filled with
sediment. In 1959 and 1975, the brick factory activities were
confined to a smaller area in the west-central portion of the
site,

Hog IsTand

In 1940, the Hog Island Wharves had not yet been
constructed., At that time, the area was undeveloped., In 1959
and 1975, the site appeared essentially as it does at present,
with three unloading stations. No evidence of above ground tanks
or significant surface spills were present in 1959 or 1975,

0679R
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APPENDIX B

Drilling and Monitoring Well Construction Procedures,
Soil Sampling Procedures, and Slug Test Procedures




DRILLING AND MONITORING WELL CONSTRUCTION PROCEDURES,

> EDURE

INTRODUCTION

This Appendix presents the following information

pertaining to monitoring well construction and soil sampling:

0 Quality Assurance Procedures

0 Drilling Procedures

o Monitoring Well Construction Procedures

0 Soil Sampling Procedures

0 STug Test Procedures

QUALITY ASSURANCE PROCEDURES

0 To prevent cross-contamination, all equipment was
cleaned after each use at either the drill site or at
the decontamination (laundry area) area. The type of
cleaning required varied according to the nature of
contamination. For example, heavy o0ils were removed
by steam-cleaning.

0 To prevent cross-contamination between shallow Tevels
and deeper Tlevels in the aquifer, the annular space
between the borehole and the well casing was
tremie-grouted to the surface.

0 To prevent surface contamination from entering the
well, a protective steel casing with a locking cap was
installed at the surface.

DRILLING PROCEDURES
Method of drilling: Hollow-stem augers.
Formation sampling: Samples were collected every five-

feet, beginning with the 4-5"
interval, A standard split-spoon
sampler was used to obtain samples.
After obtaining each soil sample, the
split-spoon was thoroughly rinsed with
potable water,
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Diameters of borings: Six- and ten-inches,

Decontamination All downhole tools, including, augers,

requirements: tremie-pipes, and drill rods were
steam cleaned at the Tlaundry area or
at the well site using potable water.
This procedure was repeated between
each well, and at the start and
conclusion of the drilling program.

Site cleanup: A1l debris, paper, etc., were disposed
of 1in areas designated by Chevron
personnel,

Abandoning a Boring: Abandoned borings were backfilled to
the surface by pressure grouting with
a tremie pipe Jowered to the bottom of
the boring. If the boring was
incomplete, and very shallow (above
the water table), it was backfilled
with drill cuttings and natural
material,

MONITORING WELL CONSTRUCTION PROCEDURES

Casing and screen: Four-inch I.D. Schedule 40 PVC. No
solvent glue was used 1in assembling
the well screen and riser casing.

Screen slot size: 0.020-inch, machine-slotted.

Bottom cap: A bottom cap was installed at the
bottom of the well screen in all cases.

Sand pack: By weight, 90 percent of the sand pack
is larger than the size of the screen
slot.

Placement of the The sand pack extends to a minimum

sand pack: of one foot above the top of the well
screen. This was confirmed by

measuring down the annular space with
a weighted tape or a measured
small-diameter pipe, or rod. The sand
pack was poured down the annular
Sspace.
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Bentonite seal:

Grouting annular space:

(Deep wells only)

Top cap:

Well development:

Protective casing:

A minimum one-foot bentonite seal was
placed in the annular space above the
sand pack in each well by emplacing
1/4-inch diameter volclay pellets in
the annular space.

In most cases, a bentonite grout was
tremie-piped into the annular space
from the top of the bentonite seal to
the ground surface being careful not
to disrupt the bentonite seal. The
grout was emp laced S0 that it
completely displaced the drililing
water,

A cap was installed on the top of all
wells.

Each well was developed for about one
hour or until the water removed was
visually clean {(free of sediment). 1If
practical, a minimum of five times the
volumes of water standing in the well
was removed.

Wells were developed by a centrifugal
or submersible pump. ATl pumps were
equipped with check valves to prohibit
well water within the discharge Tines
from entering the well, Dedicated
3/4™ poly-pipe was used for each
well. Water pumped from the wells was
discharged to the ground surface, but
not allowed to enter streams or other
surface water bodies. ATl poly-pipe
was disposed of in areas designated by
Chevron personnel.

A five-foot Jong section of six-inch
I1.D. steel casing was placed over the
PVC well casing in order to protect
the well., The steel casing was set
about two to three feet below the
ground surface, extending about two
to three feet above the ground
surface, A Tlockable cap was affixed
to the protective casing. Where
necessary, the finished well was
surrounded by protective posts.
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Flush mounting: In some cases, such as roadways, wells
were installed flush with the ground
surface. In such cases, the wells
were finished within a manhole. A
Tockable waterproof seal was affixed
to each well to prevent rain or other
surface water from entering the well,

Well labeling: The complete identification number of
each monitoring well was painted on
the protective casing or manhole cover,.

Surveying: A Tlevel survey was performed by
Penonni Associates of Philadelphia,
Pennsylvania in which the elevation of
the top of the PVC well casing of each
well was determined to + 0.01 feet,
and the reference point marked.
Elevations were referenced to the
National Geodetic Vertical Datum
(NGVD).

SOIL SAMPLING PROCEDURES

General

At a minimum, sampling procedure standards and
techniques were performed in accordance with EPA and PADER
guidelines and regulations. In situations not covered by the
guidelines or regulations, the procedures were designed to be
appropriate for the sample type, location and analyses to be
performed,

Soil Sampling Procedures

Collection of soil samples 1in hand-auger borings was
performed using a standard three-inch hand auger, When
retrieved, the sample was transferred from the auger to sample
jars by means of a scoop or trowel, To the extent possible,
soil which came in contact with the walls of the auger was
discarded. Soil samples collected in test pits were obtained
directly from the walls of the pit and transferred to the
sample jars by means of a scoop or trowel.

Before the start of the sampling program and between
the gathering of each sample, the sampling equipment was rinsed
with a non-phosphate soapy water solution, distilled water,
nitric acid, and distilled water, in that order. For each site
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samplied, all sampling equipment was handled with a new pair of
surgical gloves, All necessary information was recorded in a
field notebook, including depth, description, and location of
sample,

Environmental Testing and Certification (ETC) of
Edison, New Jersey, and Century Laboratories of Thorfare, New
Jersey provided all the sample containers ian shipping shuttles
or coolers, The shuttles or coolers were opened and inspected
to make sure that all required bottles were present and
labeled. After sample collection, all chain-of-custody forms
were filled out, signed and sealed in the shuttles or coolers
along with the sample jars., Sample shuttles and coolers were
packed with ice. A1l shuttles and coolers were transported to
their respective Taboratories within 48 hours after the samples
were collected.

'SLUG TEST PROCEDURES

The following procedures were used to perform each
slug test:

0 Measured the static water level 1in the well and
recorded the data on a Slug Test Data Form.

0 Washed the steel cylindrical slug with alcohol, steam-
cleaned and rinsed with distilled water,

0 Lowered the slug rapidly, but smoothly, into the water
column of the well and noted the time, to the second,
of slug's introduction,.

0 Measured the decline of the water Tlevel (to the
nearest .01 feet) frequently until the water returned
to its original static level. Recorded the
measurements on the Slug Test Data Form.

0 Continued taking time and water 1level readings until
the water level had recovered to at Teast 90 percent
of the original static water Tevel,

0 Removed the slug rapidly from the water, and the well,

0 Frequently measured and recorded the rising water
level as it returned to the static level. Recorded
the data on the Slug Test Data Form.

0 Continued taking readings until the water 7level had
recovered to at TJeast 90 percent of the original
static water Tevel.

0 CompTeted the information, including drawdowns, on the

STug Test Data Forms,
0628R
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APPENDIX C

Logs of Borings and Monitoring
Well Construction Details




L , LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/well No. -~ A1
o Froject No. 113-909-032 Location - Chevron Refinery
7{ Date M.W. completed 2/24/86 Driller - Warren George
Supervising D & M Andres fvansi Drilting Completed - 2/24/86
Engineer /Geologist nerew fvans .
Type of Rig ~ Hollow Stemn Auger
Depth {ft) Description CONSTRUCTIGN DATA
E @ Borehole Diam. - 10”
 a
< £ — Botehole Depth - 15°
¥ W .
0 - X Sandy gravel, strong Casing/Screen Type - PYC
- :: B6M petroleum odor Casing Diam. - 4"
X X Casing Depth - 15’
n P
” -] Sereen Setting - 3'-13
R 25
= X 1 Slot Width - 0.02"
z |l J-] S% Fine to coarse sand and .
” o~ fine to medium gravel, Type of Seal - Bentonite
; n\ dark-gray dry; (fil) Type of Filterpack - ' #2 Sand
- ';: _Type of Grout - Cement/Bentonite
T - - MEASUREMENTS { NGYD)
10— 1 - , _ | _
z |W ;l“ trace silt, trace o little Top of Casing Elevation - 863
: " clay wet Static Water Level Elevation - 2.08°
. - Date Measured - 1/9/87
% :: Surface Elevation - 86%"
- ¥ o TEST DATA
F 2 |= 227 oL Sitty sandy olay, Tight
//f gray, wet Pump Type -
Depth to Intake () -
Satic Water Level (£2) -
Pumnping Water Level (ft) -
20 Drawdown () -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
i * Y . -
Blows taken using a 140 1b hammer falling 30 inches. Eilter Pack
X A1l s0ils classified by visual inspectien. Bentonite Seal
;f
Cement Grout P77 DAMES 5 MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
~ Project : Chevron/Philadelphia Refinery Boring/well No. -A2
o IR Pro ject No. 113-903-032 Location - Chevron Refinery
Date M.W. completed 2/27/86 Driller - Warren George
B3 ‘ Supervising D & M Drifling Completed ~ 2/27/86
AR _ Engineer /Geologist | 17K Robertson T .
ype of Rig -~ Hollow Stem Auger
e Depth_(ft) Description CONSTRUCTION DATA
: < Borehole Diam. - 10"
b4 .
2 Borehole Depth - 13"
i &
0 Casing/Screen Type - PV
£ Gravel with trace silty I .
sand, black Casing Diam. -~ ; 4
Casing Depth - 13
Screen Setting - ' ~-13
decreasing gravel; (fill}
5 - Slot Width - 0.0z
Type of Seal ~ ' Bentonite
Type of Filterpack - _ #25and
Sitt with some clay and Type of Grout - Cement /Bentonite
trace peat, greenish-grey
. - MEASUREMENTS (NGYD)
10 Top of Casing Elevation - 784"
- Static Water Level Elevation - 6.2
. ’ Bate Measured - 1 /9/87
_ _ Surface Elevation - 7.84'
- TEST DATA
: Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
20 Drawdown (1t) -
Length of Test (Hrs) -
; Notes: WELL CONSTRUCTION KEY
* Blows taken using & 140 1b hammer falting 30 inches. Fitter Pack
‘ *% Al soils clsssified by visual inspection. Bentonite Sesl BRI
w Cement Grout (222
T ' DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Praject : Chevron/Philadelphia Refinery Boring/Well No. - A3
Project No. 1 12-209-032 Location - Chevron Refwery
. Date M.¥.completed  2/24/86 Driller - \Warren George
g jei Drilling Completed - 2/24/86
gnuge FYISEE] &-Ml Mark Robertson e
Type of Rig - Hollow Stem Auger
- Depth (fi) Description CONSTRUCTION DATA )
3 Borehole Diam. - 10"
B F
o 2 Borehole Depth - 15
0 Casing/Soreen Type -
g3 SP Sand with some gravel, Ll e Ve
trace silt, dark brown Casing Diam. - 4"
Casing Depth - 5’
Screen Setting - 3-13
S 5 gM  Sandy gravel, product Slot Width - 8.02°
visible, strong petroleum Type of Seal - Bentonite
odor , black -
Tupe of Filterpack ~ 2 Sand
B Type of Grout - Cement/Bentonite
o MEASUREMENTS {NGYD)
10 7 trace silt and clay, grey Top of Casing Elevation - EEYS
Static Water Level Elevation ~ 526
5 2
Clayey silt with trace Date Measured - 1/9/87
: ML sand, dark green ) Surface Elevation - 9.3z
T DATA
15 TES
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) ~
Pumping Water Level (f{) -
20 Drawdown () -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
\V E * - I} -
' Blows taken using a 140 1b hammer falling 30 inches. Filter Pack
=% Al so0ils classified by visusl inspection. Bentonite Seal [
CementGrot  ¥Z2  paMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - Ad

Project No.

113-909-032

Date M.%. completed 2/24/8¢6

Supervizing b & M
Engineer /Geologist

X
=
g
~
o
s

10

15

20

*blows At

16

Notes:
* Blows taken ysing 8 140 1b hammer falling 30 inches.

e R R TR

‘\,\\\\\'\\\\\\\\\\\\\\\\\\\\\\\\\\

Andreay lvansiu

LA AR A RN A A A AN NN NN NN NNN NN

<

=8

Description

Fine to coarse sand with
some fine gravel, petroleum
odor

trace clay , wet

Silty clay, dark gray,
maoist

%% All soils classified by wisual inspection.

Location - Chevron Refinery
Driller - V¥arren George
Drilling Completed - 2/24/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Driam. - ig-
Borehole Depth - 135°
Casing/Screen Type — | PYC
Easing Diam. - 4"
Casing Depth - ' 15
Screen Setting - ' 5 - 15"
Slot Width ~ 0.02"
T:;pe of Seal - Bentonite
Type of Filterpack - ®2 Sand
Type of Grout - Cement/Bentonite
- -MEASUREMENTS {NGYD)
Top of Casing Elevation - 7.06”
Static Water Level Elevation - 1.58°
Date Measured - 1/9/87
Surface Elevation - £.90"
TEST DATA
Purnp Type -

Depth fo Intake (1) -

Satic Water Level {ft) -

Pumping Water Level (ft)-.

Drawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRLCTION KEY

Fitter Pack
Bentonite Seal  FHNEH
Cement Grout % DAMES & MOORE




_ LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/well No. - AS
o Project No. 113-909-032 Location - Chevron Refinery
: Date M.¥. completed  2/25/86 Driller - Warren George
&Sq;fn;evfrﬁii)hi; Andrei Ivansiu Drilling Completed - 2/25/86
_Typa of Rig - Hollow Stem Auger
Depth {ft) Description CONSTRUCTION DATA
% » Borehole Diam. - 10~
2 g Boretole Depth - 18"
| 0 — “ Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 17"
: Screen Setting - 4= 17
5 3 = Sandy gravel, dark grey, Slot Width - 002
moist _Type of Seal - Bentonite
Type of Filterpack - 82 Sardd
Type of Grout - Cement /Eentonite
MEASUREMENTS {NGYD)
10 Tz 1A Silty sand, dark grey, Top of Casing Elevation - 6.93"
moist, soft Static Water Level Elevation - Hot Available
Date Measured - 1/9/87
Surface Elevation - ) 677
5 —| _ TEST DATA
1 | Silty ¢lay, soft,
moist, dark gray Pump Type -
et e Depth to Intake (ft) -
Satic Water Level (/1) -
Pumping Water Level (1) -
20 — Drawdown (ft) ~
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
¥ Biows taken using & 140 1b hammer falling 30 inches. Filter Pack
% A1) 36118 classified by visusl inspection. Bentonite Seal  [EHERE
Cement Grout DAMES & MOORE




g2k

o

LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/Well No. -~ A6

- Project No. '113-909-032 : Location - Chevron Refinery
Date M.¥. completed 2/24/86 Driller - Yarren George
Supervising b & M Andreu byansiu Drifling Completed ~ 2/24/86
Engineer /Geologist Type of Rig ~ Hollow Stemn Auger

Depth_(ft) Description CONSTRUCTION DATA
3 W Borehole Diam. - 10"
: &
2 g Borehele Depth - 15°
»* o
0 ® ;’//’ Casing/Soreen Type - PYC
i éE 4 gravel, dark grey Casing Diam. -~ 4"
? ‘:_5_: ? Casing Depth ~ 15
g’ = §5§5 Screen Setting - 3 - 15
A =9 Clot Width .
9 — 7% 57 Silty clay, dark grey, Stot Width 0.02
z |(ME: //’
g < 53;’ moist, soft _Type of Seal - Bentonite
? Type of Filterpack - 2 Sand
g Z Type of Grout - Cement/Bentonite
,é q=E g MEASUREMENTS (NGYD)
10— u g/lj % §‘§_3‘~ Clayey silt to silty clay Top of Casing Elevation - 7.96"
?’; = 5 % with plant remnants,
4 2 = f dark gray, moist, soft Static Water Level Elevation - 3.25"
?: Date Measured - 1/9/87
f/é g Surface Elevation - 788"
15 g =11 TEST DATA
T4 | =&74 trace cogrse gravel
Pump Type -
Depth to Intake (ft) -
Satic Water Level (/) -
Pumping Water Level (£} -
20 Drawdown (ft) -
Lenqgth of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
¥ Blows taken using a 140 1b hammer falling 30 inches. Fitter Pack
%% All soils classified by visual inspection. Bentonite Seal

Cernent Grout 927772
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
' Project : Chevron/Philadelphia Refinery Boring/well No. - A7
> : Project Ne.  ."113-909-032 Location - Chevron Refinery
Q. Date M.W. completed 2724786 Driller - Warren George
SupervisingD & M Drilling Completed - 2724786
En-;ineer! Giologist HMark Robertson S
g ) Type of Rig - Holow Stem Auger
_ Depth_ () Description CONSTRUCTION DATA
. S 5w Borehole Diam. - 10"
i, } %
§ £ Borchole Depth - 15
0 ) Casing/Sereen Type ~ FYC
= Casing Diam. - 4"
il Casing Depth - 15°
b Screen Setting - 3" -13'
Silty sand with gravel,
5 .2_ - dark grey-brown Slot Width - o.o2"
Type of Seal - Bentonite
Type of Filterpack - *2 Sard
Type of Grout - Cement/Bentonite
MEASUREMENTS {NGYD)
10 ——
n Silty sand with trace gravel, _Top of Casing Elevation - 8.0z’
gray, soft . .
Static Water Level £levation - 4.95°
Date Measured - 179787
Surface Elevation - 862
- | Sitty clay to clayey silt, gray
Putnp Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (f{) -
20 Drawdown (ft) -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
& . . . ; _
Blows taken using & 140 1b hammer falling 30 inches. Filter Pack
*¥ AN soils classified by visual inspection. Bentonite Seal [
V7
Cement Grout DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/Well No. - A8
Froject No. 113-909-032 Location - Chevron Refinery
Date M.W. completed 2724786 Driller - ‘Warren George
isi ing Completed - A
m‘,ﬁ ? 103;‘;: Mark Robertson Drilling Comnplete 2724 /86
3 Type of Rig - Hollow Stem Auger
Depth‘_'(ﬁ) Description CONSTRUCTION DATA
"‘E Borehole Diam. - 10"
>
= Borehole Depth - 15
*
0 Silty to clayey sand with Casing/Screen Type — PYC
trace gravel, brown Casing Diam. = 4"
Casing Depth - 157
grades to dark gray-brown
Screen Setting - 3 -15"
5 Slot Width ~ 002"
_Type of Seal - Bentonite
Type of Filterpack - %2 Sand
Grades to clayey silt, Type of Grout - Cement /Bentonite
greenish-brown, soft MEASUREMENTS {NGYD)
10 Top of Casing Elevation - 629"
Static Water Level Flevation - 1.04°
Date Measured - 1/9/787
Surface Elevation - 613"
15 — gk TEST DATA
Pump Type -
Depth to Intake (ft) ~
Satic Water Level (ft) -
Pumping Water Level (ft) -
20 —
Drawdown (fi) -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
* Blows taken using & 140 1b hammer falling 30 inches. Filter Pack
*% Al soils classified by visual inspection. Bentonite Seal  RBEd

Cement Grout 7
DAMES & MOORE




) LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/well No. - A
. Project No. “113-909-032 : Location - Chevron Refinery
(8 . Date M.¥. completed 2/24/86 Driller - Warren George
e isi Drilting C - 4 /56
_ ) gnl.tg:::;s;g i)b&; ‘:1 Mark Robertson rilting Completed 2/24/8
i X - : Type of Rig - Hollow Stesn Auger
' Depth (ft) Description CONSTRUCTION DATA
S Borehole Diam. 10
: &
2 g Borehele Depth - 15
*
0 ¥ : )
Silty sand with some Casing/Soreen Type %
SM gravel, dark grey-brown Casing Diam. - 4"
Casing Depth - 15°
- Screen Setting ~ 3 -13°
5 Stot width - 0.02"
n
k Type of Seal - Bentonite
Type of Filterpack - ®2 Sand
Changes fo clayey sil Type of Grout ~ Cement /Bentonite
: ML with trace sand and gravel, N MEASUREMENTS (NGYD)
10 greenish-brown, soft
L | Top of Casing Elevation - 7aAT
Static Water Level Elevation - 323"
Date Measured - 179787
""" Surface Elevation - EAXS
15 - TEST DATA
Pump Type -
Depth to Intake () -
Satic Water Level (ft) -
Purnping Water Level (fi) -
20 —
Drawdown (ft) -
Length of Test (Hrs) -
Notes: ° WELL CONSTRUCTION KEY
¥ Blows taken using 8 140 1b hammer falling 30 inches. Filter Pack
** Alj soils classified by visual inspection. Bentonite Seal
Cement Grout ~ EZZ pamMES & MOORE




LUG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - A10

Praject No. 113-909-032 Location - Chevron Refinery
Date MW. completed 2/25/86 Driller - Warren George
Supervising D & M Mark Robertson Drilling Completed - 2/25/86
Engineer/Geologist Type of Rig - Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
Borshole Diam, ~ 10"
Borehole Depth - 19
Casing/Screen Type - PVC
Silty sand with trace Casing Diam, ~ 4"
gravel, brown, very soft
Casing Depth - 15
Screen Setting - o -1y
Slot Width - 0.02"
Silty clay with trace fine . -
to med. sand, dark gray. Type of Seal Bentonite
visible product with sheen, Type of Filterpack - *2 Sand
sirong chemical oder,
very soft Type of Grout - ___Cement/Bentonite
grades to greenish_grey MEASUREMENTS (NGVD)
Silty clay to clayey silt Top of Casing Elevation - 9.48
Static Water Level Elevation - 6.04'
Date Measured - 1/ 13/87
Surface Elevation - 9.40
Silty clay.light gray TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (ft) ~
20

Drawdown (f) -

Length of Test (Hrs) -

Notes: WELL CONSTRUCTION KEY
* Blows taken using a 140 1b hammer falling 30 inches.
¢ Fiiter Pack

Bentonite Seal
Cement Grout 7

** Al sofis classified by visual inspection.

DAMES & MOORE |




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
k. Project : Chevron/Philadelphia Refinery Boring/well No. - A11
3 ' Project No.  °113-909-032 Location - ~ Chevron Refinery
Date M.¥. completed 2/25/86 Driller - Warren George
Supervising D & M ) . Drilting Completed - 2/25/86
Engi /Geologist Andrel Ivansiu _
mee Type of Rig - Hollow Stemn Auger
Depthw(ft} Description CONSTRUCTION DATA
E Borehole Diam, - 107
=
2 Borehole Depth - 14’
*
0 Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 136"
Screen Setting - 26" -136"
5 ] Silty sand with trace Shl Yidth - 0.0
gravel, black; (filf} Type of Seal - Benftonite
Type of Filterpack - *2 Sand
: Type of Grout - Cement /Bentonite
MEASUREMENTS {NGYD)
, 10 — . . .
3 Clayey sand with some Top of Casing Elevation - 5.89
. y pebbles, black, soft, leose Static Water Level Elevation - 404
Date Measured - 1/13/87
2 S“tu c]ag s bhck_, ﬁm Surfac@ Elevation - 55?'
: TEST DATA
19 —
Pump Type -
Depth to intake (ft} -
Satic Water Level (ft) -
Pumnping Water Level (fi) -
20 —
Drawdown {ft) -
Length of Test (Hrs) -
Notes:
* Blows taken using & 140 1b hammer fallirg 30 inches, WELL CONSTRUCTION KEY
. s . . Filter £
¥ All so0ils classified by visual inspection. fiter Pack
Bentonite Seal R
Cement Grout 7] DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - A12
Project No. '113-909-032 Location - Chevron Refinery
Date M.Y. completed 2/24/86 Driller - Warten George
ici ’ Drilli leted - 2/24
o oy Andret ansi — -
_Tuype of Rig - Hollow Stemn Auger
?;; 2 Borehole Diam. - 10"
2 £ Bor ehole Depth - 14°
¥ w
3] x Casing/Screen Type - PYC
]
‘_: Sandy gravel, dark grey Casing Diam. - ' 4"
~jems i '
A E. th - 13
| 5P asing Dep
- Screen Setting - 2 - 13"
S 7 = ::1 wet, Toose, strong Slot Width - 0.02
-3 petroleun odor Type of Seal - Bentonite
o Type of Filterpack - #2 Sand
. Type of Grout - Cement/Bentonite
ML/ " MEASUREMENTS (NGYD)
10 — cL . . . .
s | Silty clay to clayey Top of Casing Elevation - 6.14
siH, dark grey, wet
Static Water Level Elevation - £53°
Date Measured - 1 /13767
v 3ol cp Surface Elevation - o.90'
5 Biessecse well washed TEST DATA
X
Purap Type -
Depth to Intake (ft) -
Satic Water Level (fY) -
Pumping Water Level (ft) -
20 Drawdown (ft) -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY

* Blows taken using a4 140 1b hammer falling 30 inches.

Filter Pack

*% Al s0i)s classified by visual inspection. Bentonite Seal EER

Cement Grout V724 DAMES & MOORE




. 1L OG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Phitadelphia Refinery Boring/well No. -A13
’; Project No. 113-909-032 Location - Chevron Refinery
Date M¥. completed 2/27/86 Driller - Warren George
4 7 Supervising D & M Mark Robe Drilling Completed - 2/27/86
_ 5 Engineer /Geologist Type of Rig - Hollow Stem Auger
. : Depth {ft) Description CONSTRUCTION DATA
' E ” Borehoale Diam. - 10
- ¥ 3
.E E Borehole Depth - 13
g *
0 " Cazing/Screen Tupe ~ PYC
Silty sand with trace o
gravel, gray-brown Casing Biam. - 4=
Casing Depth - 13*
Screen Setting - 3-13
5 Slot Width - D.o2"
|
Type of Seal - Bentonite
Type of Fiterpack - 22 Sand
Type of Grout — Cement ’Bentonite
. MEASUREMENTS (NGYD)
10 L Top of Casing Elevation - 791"
Static Water Level Elevation - 452
Date Measured - 1/9/87
o 7 Surface Elevation - 783
DAT
15 | TEST A
Pump Type -
Depth to Intake £ft) -
Satic Water Level {ft} -
Pumnping Water Level {f{) -
20 —
Drawdown (ft) -
Length of Test {Hrs) -
: Hotes: WELL CONSTRUCTION KEY
- ¥ Blows taken using & 140 11 hammer falling 30 inches. Filter Pack
*% Al soils classified by visual inspection. Bentonite Seal
' t 72
Cement Grout DAMES & MOORE




3. LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/wWell No. - A13D
£
Project No. “113-950-032 Location - Chevron Refinety
Date M.¥. completed  11/13/86 Drifler - Lambert, Inc.
. : Supervising D & M A Dr-illing Completed - 11512/88
€. s Geclogist David ‘Wagner .
Type of Rig - Hollow Stemn Auger
Depth {(ft} Description CONSTRUCTION DATA
T e Borehole Diamn. - 10~
% g Borehole Depth - T
¥ "
0 ML Silt with some fine to coarse _Casing/Screen Type ~ PY¥C
% o sand, frace fine gravel, black, I i -
7 ? ///f’ saturated; petroleum odor ; Casing Diam. 4
g g petroleum residues present Casing Depth - 69’
= 7z / Fine gravel with some silt, s Sy
e 10 i .:g é GV_ Hittle fire 1o coarse sand, Soreen Jetting 37289
7 - é é black, loose, satwrated; strong  Slot Width - 002
o 7z petroleum odor .
3 gé %] oL Clay with little to some silt, _Type of Seal - Bentonite
(. ?/:’é é dark gray, very soft, T £ Filt K - #£2 Sand
gé g saturated ; trace organics gpe o " 1TErpac
20 2 l.- -- Crading to dark be Type of Grout - Bentonite
g////g’ é ading to dark drown MEASUREMENTS{NGYD)
g Z . ffff; é Top of Casing Elevation - 7.99°
/f/ é ML Increasing silt; silt with some
%0 ﬁ é clay Static Water Level Elevation - -1.95"
é é Date Measured - 12722786
{///; é Surface Elevation - 2.1
3 1- g é Grading to medium brown TEST DATA
40 —! g{ é Pump Type -
é é Depth to Intake (1t} -
3 h- g é Grading te brownish-gray Satic Water Level (ft) -
é ?/ Pumping Water Level (ft) -
50 —m 7 "; Trace mica
4 Drawdown (ft) -
: b SiHt with Tittle to some olay,  LEngth of Test (Hrs) -
trace fine to medium sandJ WELI. anSTRUCTIun KE?
gray , medium stiff, saturated; FILTER PACK
60 v trace organics; very micaceous BENTONITE SEAL n
Notes: VY BENTONITE GROUT 257
:*Blzxs tg}ken]usi r_rfg adih4l:l !b he;mmer f:lli ng 30 inches. CAVE IN MATERIAL X3
50113 classified by visual inspection.
DAMES & MOORE CONCRETE -




3 IR LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/well No. - A13D(Cont.)
ProjectNo.  '113-950-032 Looation - Chevron Refinery
B Date M.W.completed  11/13/86 Driller - _ Lambert, Inc.
SupervisingD & M Drilling Completed - 11/13/86
£ Geologist David Wagner _
Type of Rig - Hollow Stem Auger
Depth {1t} Description
£
“
®
2
3
60— Fine sand with little to some
medium sand, trace silt, reddish-
brown, medium dense, saturated
ny Fine to coarse gravel with some
fine 10 coarse sand, reddish-
E: 70 brown, very dense, saturated
501"
90 —
-
WELL CONSTRUCTION XEY
FRTER PACK EE)
BENTONITE SEAL
Notes: ] BENTONITE GROUT ik
* Blows taken using a 140 1b hammer falling 30 inches. CAVE NMATERIAL OO
*¥ Al soils clessified by visual inspection. ONCRETE .
DAMES & MOORE €




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No.
Date M.W. completed

Supervising D & M
Engineer /Geologist

113~909-032

2/26/86

Mark Roberison

Depth {1t}
3
>
2
x

0

5 ——]

10 —

19 —
20 —-
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

Description

Silly sand and gravel,
brown

grades dark grrey

gravel decreasing

very loose

Silty clay with trace sand,
tight gray, wet

*¥ Al s0ila classified by visual inspection.

Boring/Well No. -A14

Location - Chevron Refinery
Driller - ¥Warren George
Drilting Completed - 2/26/36
Type of Rig - Hallow Stemn Auger

CONSTRUCTION DATA

Borehole Diam. - 107
Borehole Depth - 13"
Casig/Screen Type - PYC
Casing Diam. - 4~

Casing Depth - 13’

Screen Setling - 3 -13
Slot Width - 0.gz"
Type of Seal -~ Bentonite
Type of Filterpack - *2 Sand
Type of Grout - Cement /Bentonite

MEASUREMENTS (NGYD)

Top of Casing Elevation - 855"
Static Water Level Elevation - 4.95"
Date Measured - 1/13787
Surface Elevation - 8.55"
TEST DATA
Pump Type -
Depth to Intake (1) ~
Satic Water Level (ft) -

Pumping Water Level (ft) -

Drawdown (1) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal

Cement Grout i
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/Wwell No. - A15
£ Project No. '113-909-032 Location - Chevron Refinery
5 Date M.¥.completed 2/25/86 Driiler - Warren George
B Supervising D& M Mark Rober-tson Drilting Completed - 2725/86
 E Engineer /Geologist .
- Type of Rig - Hollow Stem Auger
Depth (ft) ' Description CONSTRUCTION DATA
‘E Borehole Diam. - 18~
;_E Borehole Depth - 15
0 Casing/Screen Type - PYC
Silty sand with gravel, Casing Diam. - 4~
N brown
r ‘ Casing Depth - 15
grades to black Screen Setting - 5 - 15
5 Slot Width - goz”
1 Silty clay with trace sand, - i
greenish-grey very soft Type of Seal Bentonite
Type of Filterpack - *2 Sand
Type of Grout - Cement /Bentonite
o MEASUREMENTS (NGYD)
10 Top of Casing Elevation - ' 6.90"
- Static Water Level Elevation - €.48"
Date Measured - 1713/87
Surface Elewation - 6.84°
trace peat
3 15 TEST DATA
i Pump Type -
Depth to intake (ft) -
Satic Water Level (1) -
Purnping Water Level (ft) -
20 —J
Drawdown (f1) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Notes:
* Blows taken using a 140 1b hammer falling 30 inches. Filter Pack
*% All s0ils classified by visual inspection. Bentonite Seal
F7
Cement Grout 7 DAMES & MOORE




1.LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Praject :Chevron/Philadelphia Refinery

Boring/well No. - A16

Project No. 113-909-032

Date M.W. completed 2/25/86

Supervising D & M Mart
Engineer /Geologist Rober tson
Depth {ft) Deseription
-l
P
 a
2 g
X @
0 — :
4 oM
Silly sand with sorme
gravel and cobbles,
dark—grey
decreasing cobbles and gravel
9 —im

L/ Clayey silt, green
cL

grades to greenish~brown

grades to silty clay and
peat

20 —

Notes: .
* Blows taken usinga 140 1b hammer falling 30 inches.

¥% AN s0ils classified by visusl inspection.

Location - Chevron Refinery
Driller - Warrea Goorge
Driltimg Completed - 2/25/86
_Type of Rig - Hollow Stesn Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 15*
Casing/Screen Type - PyC
Casing Diam. - ' 4"
Casing Depth - 14°
Screen Setting - 167~ 11'6"
Slot Width - o.02°
Type of Seal - Bentonite
_Type of Filterpack - *2 Sard
_Type of Grout - Cement/Bentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 84
Static Water Level Elevation - 633"
Date Measured - 1713487
Surface Elevation - 781’
TEST DATA
Pump Type -
_Depth te Intake (ft) -
Satic Water Level (f£) -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal Rl

Cernent Grout 724
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/Well No. -A17
Project No. 113-909-032 ‘ Location - Chevron Refinery
G E Date M.W. completed  2/27/86 Driller - Warren George
77 Supery‘is}ng D&M Ralph T. Gotia Drilling Completed - 2/21/86
ir ngineer /Geologist Type of Rig - Hollow Stem Auger
- Depth (1) Description CONSTRUETION DATA
i =t
_ E » Borehole Diam. - ig”
2 3 Borehole Depth ~ 15°
r 0 — *
‘ Casing/Sereen Type - PV
i Clayey silt with some . . "
fine gravel and sand, Casing Dism. - 4
blackish-brown, moist, : _ .
soft; petroleum odor Casing Depth 7 14
Screen Setting — 2 -12"
5 —0 Slot Width - g.02"
. ¥ery moist, some wood R
debris, petroleum odor Type of Seal - Bentonite
- s
incressed moishure Type of Filterpack 2 Sand

Type of Grout - Cement /Bentonite
MEASUREMENTS {NG¥D)

Top of Casing Elevation - 9.42°

saturated

10—

Static Water Level Elevation ~ 6.02°
Date Measured - 1713787

Syrface Elevation - 2.34"
TEST DATA

15 ‘
a Pump Type -

Depth to Intake (1) -
Satic Water Level (ft) -

Purnping Water Level (ft) -

20 Drawdown (ft) -

Length of Test (Hrs) -

Notes: WELL CONSTRUCTION KEY
* Blows taken usinga 140 b hammer falling 30 inches. Filter Pack

*% Al s0ils classified by visual inspection. ' Bentonite Seal RN

Cement Growt 724
DAMES & MOORE




o

= R LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Phitadelphia Refinery Boring/well No. -A18
Project No. 113-909-032 : Location - Chevron Refinery
Date M.W. completed 2/27/86 ~ Driller - Warren George
Supervising D & M Ralph T. Golia Drilling Completed - 2727786
Engineer /Geologist Type of Rig - Hollow Stem Auger
—
"‘g. » Borehole Diam. - 10"
?? E Borehole Depth - 12
0  ® Casing/Screen Type - PYC
Clayey siit with some . . ’ .
fine gravel and sand, Caging Diam. - 4
blackish-brown, moist, . _ .
soft; petroleum odor Casing Depth 12
very moist to wet, Screen Setting - 2 -12
some wood debris, Slot Width - ooz
5 —im petroleum cdor
_Type of Seal - EBentonite
increased moisture; wet to ‘
saturated Tuype of Filterpack - ®2 Sand
Type of Grout - Cement /Bentonite
- MEASUREMENTS {NGVD)
10 sample not collected Top of Casging Elevation - 932"
- - resistance; wood at 10" Static Water Level Elevation - ?.27‘
Date Measured - 1/13/87
7 Surface Elevation - 9.35°
TEST DA
15 ST D Tﬁ.
Pump Type -
Depth to Intake (1) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
20 —
Drawdown (1) -
Length of Test (Hrs) -
Nﬁff& ] . ] WELE CONSTRUCTION KEY
Blows taken using & 140 1b hammer falling 30 mchfes. Fitter Pack
*% Al soils classified by visual inspection. Bentonite Seal
: Cement Grout P4
33 DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No.
Date M.¥. completed

SupervisingD & M
Engineer /Geologist

Depth {ft)

*blows/ft
-samp‘les

10|

115-909-032

2/277/86

Ralph T. Golia

15 —

20 —

Notes:

Description

Asphalt

5M  Silty sand with some gravel
and trace clay, medium
brown, damp, medium
dense (fill)

change to blackish-brown,
stight petroleum odor

ML
Clayey silt with trace sand,

blackish-brown, wet to
saturated, soft; petroleun
oder

wood debris; resistance

* Blows taken using a 140 1b hammer falling 30 inches.

*% All soils classified by visual inspection.

Boring/well No. -A19

Location - Chevron Refinery
Driller - Warren George
Drilling Completed -  2/27/86
Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 12*
Casing/Screen Type - PVC
Casing Diam. ~ 4"
_Cacing Depth - 116"
Screen Setting - 16" - 116"
Slot Width - o.o0z”
Tuype of Seal - Bentonite
Type of FiMerpack - - %2 Sand
Type of Grout - Cemnent /Bentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 952"
Static Water Level Elevation - 5.77°
Date Measured - 1/13/87
Surface Elevation - 928
TEST DATA
Pump Type -

Depth to Intake (L) -

Satic Water Level (ft) -

Purnping Water Level (ft) -

Drawdown (ft) -

Length of Test (Hrs) -

WELL CORSTRUCTION KEY
Filter Pack

Bentonite Seal
Cemen? Grout [

DAMES & MOORE



il : : LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/wel No. - A19D
I ProjectMo.  113-950-032 Location - Chevron Refinery
Date M.W. completed 10/30/86 Driller - Larnbert, Inc.
Supervising D & M . Drilling Completed - 10730736
Geo]ngist David "w’agner
o Type of Rig - Hollow Stem Auger
Depth {(ft) Description CONSTRUCTION DaTA
< W _Borehole Diam. - g
: £
! - Borehole Depth - &0°
¢—+—" ; -
” BRIl ML  Silt with some fine to coarse Casing/Sorreen Type P
" ::3: ::j' sand, trace clay, brown, soft, Casing Diam. - 4"
? ?j moist; petroleum odor ] .
g g Grading to very dark gray, Casing Depth - 68
VA o saturated ting - 507 - 60"
A( 10 = é g :: S¥ Fine to coarse sand with some Screen Setting - = -
//" ,/,; A fine gravel, little siit, blackish— Slot width - 002
e / ? N gray , medium dense, saturated; ]
> é é " resistance encountered - wood TYpe of Seal - Bentonite
g Z :\ Type of Filterpack - *2 Sand
— . g é N pg ST with some clay , dark gray, Type of Girout Bentonite
? é soft, moist; organics; MEASUREMENTSCNGYD)
s m é ?; micaceous ; weak petroleum Top of Casing Elevati 169
odor op of Casing Elevation - .
U .
% ?/ Static Water Level Elevation - -1.71°
30 :Zé g ?*ﬂsz‘fn?lt-’ﬁg ;agfn Date Measured - - 12/22/86
rom o 31.
) é é Surface Elevation - 259
_ 3 . é g TEST DATA
40 —m é é Increasing clay ; silt and clay  Pump Type -
3 7 .
: g /’é CL  Clay with some sitt and little  0¢Pth to intake (ft) -
;;;" ? fine sand, reddish-brown, soft, Satic Water Level (ft) -
kg /5 saturated, micaceous .
Pumping Water Level (1) -
50
2g W *] gy Fine to coarse sand with some Drawdown (ft) -
P fine gravel, reddish-brown, _
- medium dense, saturated Length of Test (Hrs)
46 (W ::J Grading to brownish-gray - WELL CONSTRUCTION KEY
= ) Increasing density : dense FILTER PACK
60 e 1A \\ v \),: Inereasing gravel: fine gravel BENTONITE SEAL u
Notes: and sand | BENTONITE GROUT 2
* Blows taken using a 140 1b hammer falling 30 inches. CAVE IN MATERIAL
DA :IZSA‘E 223 ::Eassiﬁed by visual inspectian. CONCRETE e




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project :Chevron/Phitadelphia Refinery Boring/well No. - A20
= _ Project No. '$13-909-032 Location - Chevron Refinery
3 Date M.¥. completed  2/24/86 Driller - VWarren George
£ Supervising D & M . Prilling Completed - 225786
i Engineer /Geslogist  _ar ey fvansiu )
Type of Rig - Hollow Stem Auger
Depth_{ft) Description CONSTRUCTION DATA
"‘S'. b Borehole Diam. - 10™
2
2 g Borehole Depth - 15'
¥ * @
0 x Casing/Screen Type - PYC
Pt
:: Casing Diam. - 4
E :: GM  Silty to clayey fire sand, Casing Depth - _ 14
: | ] N black, moist soft, :
:1 petroleun odor Screen Setting - 4'-14'
5’ _ :: Slot Width - 0.02"
-~ Type of Seai - Bentonite
. :: Type of Filterpack - ®2 Sand
-] Type of Grout - Cement /Bentonite
=l R MEASUREMENTS {NGYD)
10 Sp Sand with some pebbles, Top of Casing Elevation - 881"
black, wet, petroleum oder . tic Water Level Elevation - 408
Date Measured - 1/13/87
: Surface Elevation ~ 833’
. : 15 B TEST DATA
i Pump Type -
Depth to Intake (ft) -
Satic Water Level {f1) -
Pumping Water Level (ft) -
20 Dravwdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack
Notes: . _
* Blows taken using a 140 1b hammer falling 30 inches. Bentonite Sea) [N
% i : : 5 : Cetment Grout
A11 soils classified by visual inspection. . DAMES & MOORE




1 0G of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - A21
Project MNo. ‘113-909-032 _ Location - Chevron Refinery
Date M.W. completed 2/25/86 briller - Warren George
Supervising D & M Mark Robertson Drilting Completed - 2725786
Engineer /Geologist Type of Rig - Hollow Stern Auger
Depth {(ft) Description CONSTRUCTION DATA
£ Borehole Diam. - 10
% Borehole Depth - 13
0 — Casing/Screen Type - PYC
oM Sty sand with some Casing Diam. - . 4~
gravel and cobble Casing Depth - _ -
g::::; ;ﬁgﬂ‘m odor Streen Setting - 3 - 13
2 ] decreasing gravel and cobbles SR - 222
Type of Seat ~ Bentonite
Type of Filerpacic - &2 Sand
_Type of Grout - Cement/Bentonite
'MEASUREMENTS (NGYD)
10— Top of Casing Elevation - 9.84'
Static Water Level Elevation - Net Available
Date Measured - 1 /13787
Surface Elevation - 9.02°
15 — TEST DATA
Fump Type -
Depth to Intake (ft) -
Satic Water Level (1) -
Pumping Water Level {ft) -
20 —
Drawdown {f) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Noie;lws taken using a 140 1b hammer falling 30 inches. Filter Pack
Bentonite Seal

*% All soils classified by visual inspection.
Cement Grout g4 DAMES & MOORE

SO




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery
Project No. "113-950-032
Date MY . comnpleted 10/28/86
Supervising D & M .
Beologist David Wagner
Depth {(ft) Description

*hlows /S
samples

0 N
-]

A A
B
ma
-

10 78 %

‘;—4- ﬁ cL
n
7

: mft
2 il

2w | 7
zil é
g 7

»
»
Z
N

7 'm é %
%

40 é ?
?}- é
-

50m- é

Za.

2\. 7
N
7

so— 2 ZZ
LKA 7
Notes: f ¥ ¥%Y% %

S¥Y  Fine to coarse sand with some

silt, tittle fine gravel, very
dark brown, soft, very moist;
wood debris, brick, wire etc.;
petraleurn odor ; oily

Clay with little silt trace fine
sand, very dark brown, soft,
saturated; very strong petro-
Teurs odor ; oily

Silt with some clay, trace fine
sand, medium gray , soft,
saturated; trace mica; trace
aorganics; petroleum odor
Decreasing clay ; little clay,
weak petroleum odor

SHELBY TUBE taken

from 19" to 21"

Decreasing clay and increasing
fine sand; trace to Tittle clay,
Little fine sand

2" zand lense at 3&’°; fine o
medium sand with little clay,
medium gray, trace mica

Silt with little to some clay,
little fine sand, dark gray,
soft, saturated; wood debris
Increasing clay and decreasing
fine sand; some clay , trace
fine sand
Decreasing clay : 1ittle clay

Mo petroleumn odor

Clay with Tittle silt, dark qray,
soft, saturated; trace mica

* Blows taken ysing a 140 1b hammer falling 30 inches.
*% AT 30ils classified by visual inspection.

DAMES & MOORE

Boring/weli No. - A21D

Location - Chevron Refinery
Driller - Lambert, inc.
Drilling Completed - 10728786
Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehale Diam. ~ 10~
Borehole Depth - 25"
Casing/Screen Type - PY¥C
Casing Diam. - 4"
Casing Depth - 85°
Screen Setting - TS -83
Slot Width - .02
Type of Seal - Bentonite
Type of Filterpack - *2 Sand
Type of Grout - Cement /Bentonite
MEASUREMENTS{NGYD)
Top of Casing Elevation — 12.18°
Static Water Level Elevation - 4.1z
Date Measured - 12/22/86
Surface Elevation - 248"
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Fumping Water Level (ft) -
Dravwdown (ft) -
Length of Test (Hrs) -
WELE CONSTRUCTION KEY
FILTER PACK
BENTONITE SEAL B
BENTOMITE /CEMEMT 272
CAVE IM MATERIAL
CONCRETE -




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

DAMES & MOORE

Boring/well No. - A21D (Cont.)

Weathered bedrock : Wissahickon Schist

Project No. '113-950-G32 Location - Chevron Refinery
Date M.¥. completed 10/28/86 Driler - Lambert, Inc.
SupervisingD & M . Drilling Completed ~ 10/28/86
Geologist David Wagner ]
Type of Rig - Hollow Stem Auger
Depth{ft.} Description
£,
noo®
2 8,8,
a 0= “
¥ w Ay
60 2 f- ?j increasing silt : some silt
7 |
Z
7 +- é 6" lense of fine to medium sand with little coarse sand af 66°,
? grayish-brown, saturated
70 ?//; Clay with sorne =ilt, trace to little fine sand, dark-gray,
e {77 soft, saturated
- Little to some fine grave? and little fine to coatrse samd
60 Fine to coarse sand with some fine gravel, brownish—gray,
very dense, saturated
Bga 12 - Fine to coarse sand with some fine gravel, trace clay(white),
very light gray, very dense, saturated

WELL CONSTRUCTION KEY

FRTER PACK
BENTONITE SEAL
No?;, teken usinaa 1401b h falling 30 inch BENTONITE /CEMENT m
Ow3s takenh using a ammer {a 1ng 1AChes. CAVE 1N MATERIAL
s ; ified by visual i '
Al soils classified by visual inspection. ~ONCRETE -




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphis Refinery

Project No. 113-909-032

Date M.¥. completed 2/26/86

Supervising D & M

Engineer /Geologist Mark Robertson
Depth_(ft) Description
L3
w
x>
(=]
£
0
Silty sand with trace
gravel, discolored,
strong petroleum odoi-
Silty to clayey fine to
5 —im coarse sand with trace fine
gravel, petroleum odor
10—
Silty clay, gray, petroleum
odor
159
20 —
Notes:

¥ Blows taken using a 140 1b hammer falting 30 inches.

*¥% All s0ils classified by wisual inspection.

Boring/well No. -A22

Location - Chevron Refinery
Driller - Warren George
Drilting Completed - 2/26/86
Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diam. - 10"
Borehole Depth - 19
Casing/Screen Tupe - PYC
Casing Diam. — 4"
Casing Depth — 15’
Screen Setling — 5-15
Slot Width - 002"
Type of Seal - Bentonite
Type of Filterpack - 2 Sqnd
Type of Grout — Cement /Bentonite
MEASUREMENTS {NGVD)
Top of Casing Elevation - 9.0z
Static Water Level Elevation - 171
Date Measured - 1/13/87
Surface Elevation - 8738
TEST DATA
Pump Type -

Depth to intake (ft) -

Satic Water Level (ft) -

Pumping Water Level (ft) -

Drawdown (1) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal
Cetnent Grout 224

DAMES & MOORE




B LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
4 . 7 Project : Chevron/Philadelphia Refinery Boring/Wwell No. -A23
F3 | Project No. 113-909-032 : Location - Chevron Refinery
i Date M.W. completed  2/27/86 Driller - Warren George
Supervising D&M o o Drilting Completed - 2/27/86
Engineer /Geologist Type of Rig - HoTlow Stem Auger
Depth (ft) " Description CONSTRUCTION DATA
A_, E“ Borehole Diam. - 10"
| —E Borehole Depth - 13"
0 = Casing/Screen Type - PYC
. Sitty sand with some
. gravel and mica flakes, Casing Diam. - 4~
; Fight browm Casing Depth - S
', Screen Setting - 3 - 13
5 — | Slot Width - 002"
| e arovel verv ot ™ Tupe of Seal- Bentonite
. Type of Fitterpack ~ #2 Sand
grades to grey~-brown Type of Grout - Cement /Bentonite
MEASUREMENTS {NG¥D)
‘ 10— Top of Casing Elevation - 471"
Static Water Level Elevation - 431"
Fibrous peat Date Measured - 1 /13787
Surface Elevation - 471"
15 — TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
."" 20 — Drawdown (1) -
k Length of Test (Hrs) -
Not WELL CONSTRUCTION KEY
* Blows taken using a 140 1b hammer falling 30 inches. Filter Pack
*% Al s0ils clagsified by visual inspection. Bentonite Seal
Cernent Grout
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Boring/wWeall No. - A24

Project No,
Date M.¥. completed

Supervising D & M
Engineer /Geologist

* Blows taken using & 1 40 1b hammer falling 30 inches.

Depth (ft)
$ g
F a
0
5 =
10 m
15 =
20 —
Notes:

113-909-032

2/24/86

Mark Robertson

Description

Silty sand with gravel,
brom

*+
lb‘% 3

~

ML  Silt with some sand,
black, discolored, strong
odor

CL/  Silty clay with trace sand,
ML green, medium stiff

grades to brown with some
peat fibers

¥ Al 20ils classified by visual inspection.

. Location - Cheyron Refinery
Driller - Warren George
Drilling Completed - 2/24/86
Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diam. - 10"

Borehole Depth - 146"

Casing/Screen Type ~ PYC

LCasing Diam. - 4"

Easing Depth ~ 146"
Screen Setfing ~ 2 -12
Shot wWidth ~ 0.02"
Type of Seal - Bentonile
Type of Filterpack - 22 Sand
Tupe of Grout - Cement/Bentonite

- MEASUREMENTS (NGYD}
Top of Casing Elevation - 554"
Static Water Level Elevation 3.7e
Date Measured - 1/9/87
Surface Elevation - &.46"
TEST DATA
Pump Type -

Depth to Intake (ft) -
Satic Water Level {fi) -

Purnping Water Level (ft) -
Drawdown (ft) -

{ ength of Test (Hrs) -
WELL CONSTRUCTION KEY

Filter Pack

Bentonite Seal m
Cement Grout v

DAMES & MODRE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectNo. - {13-909-032

Date M.¥. completed 2/27/86

SupervisingD & M
Engineer /Geclogist | & Robertson

Depth (rt) Descriptian

#blows/f
samples

0
Silty sand with trace
gravel, brown
decreasing sand and gravel
9 —m
very moist
7 Sitty clay, gregl
‘0 —_— :é o
] Ié P
73
s
g o
4 o
153 —
20 —
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

*% ATl soils classified by visual inspection.

Boring/well No. -A2S

Location - Chevron Refinery

Driller - Warren George

Drilling Completed ~ 2727786
_Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diam. - 10"

Borehole Depth - 13

Casing/Screen Type - PYC

Casing Diam. - 4"

Casing Depth - 13

Screen Setting - 3 -1F

Stot Width - Q002"

Type of Seal - Bentonite

Type of Fitterpack - 82 Sand
_Type of Grout - Cement /Bentonite

© MEASUREMENTS (NGYD)

Top of Casing Elevation - | 10.46"

Static Water Level Elevation - 5.16°

Date Measured - . t/13/87

Surface Elevation - 10.38°

TEST DATA

Pump Type -

Depth to intake (ft) -

Satic Water Level (ft) -

Pumping Water Level (ft) -

Drawdown (f1) -

Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal

Cement Grout (22
DAMES & MOORE




— LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/Well No. -A26
& Project No. 113-909~032 Logation - Chevron Refinery
Date M.W. completed 2727/86 Priller - Warren George
' Engineer /Geclogist Type of Rig - Hollow Stem Auger
L Depth (ft) Description CORSTRUCTION DaATA
. ‘E ® Borehole Diam. - 10"
2 g Borehole Depth - 15°
£ =
0 " Asphalt ~_Casing/Screen Type - PYC
H SP  Gravelly sand with trace L . _
silt and clay , reddish-brown, _Casing Diam. - 4
& damp, medium dense; fill Casing Depth - 15
change to dark brown Screen Setting - 36" - 136"
5 i moist to very moist Slot Width - 0.02=
|
- _Type of Seal - Bentonite
- MLZ Clayey sitt to sitty clay, Type of Filterpack - *2 Sand
CL  blackish-brown, wet _Type of Grout - Cement/Bentonite
to saturated, soft; slight T -
petroleum oder MEASUREMENTS {NGYD)
10 | Top of Casing Elevation - 11.38°
Static Water Level Elevation - 423"
Date Measured - 1/13/87
7 Surface Elevation - 11.24°
15 1= - TEST DATA
Purhp Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (1) -
20 ——
Drawdown (1) -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
* Blows taken using 2 140 1b hammer falling 30 inches. Filter Pack
*¥ Al s0i)s classified by visust inspection. Bentonite Seal  NERH
b
Cement Grout. EZZ4 DAMES & MOORE




Depth (ft)
= E
o £ =
53 —im
10 — ]
15 —imi
20 —
Notes:

1.0G of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevronf?hiladelphia Refinery

Project No.
Date M.W. completed

Supervising D & M
Engineer /Geologist

113-909-032

2/27/86

Raiph T. Golia

Description

Gravelly sand with trace
silt and clay , reddish-brown,
damp, medium dense

change to dark brown

moist to very moist

Clayey silt to sitly clay
with trace wood, blackist—
brown, wet to saturated,.
soft; slight petroleum odor,
wood

* Blows taken using a 140 1b hammer falling 30 inches.

% A]l so0ils claasified by visual inspection.

Boring/well No. -A27

Location - Chevron Refinery
Driller - Warren George
Drilling Completed - | 2/27/86
Type of Rig - Hollbw Stesn Auger
CONSTRUCTION DAT4 '
Borehole Diam. - 10"
Borehole Depth - 15
Casing/Screen Tupe - Ve
Casing Diam. - 4"
Casing Depth - 15°
Sereen Setting - 2 -3
Slot Width - 002"
Type of Seal - Bentonite
Type of Fiterpack - #2 Sand
Type of Grout - Cement /Bentonite
MEASUREMENTS {NG¥D)
Top of Casing Elevation - 12.08°
Static Water Level Elevation - 3847
Date Measured - 1713787
Surface Elevation - 11.58°
TEST DATA
Pump Type -

Depth to Intake (1) -

Satic Water Level (ft] -

Pumping Water Level (ft) -

Drawdown (ft) -

Length of Test (Hrs) -

WELL CORSTRUCTION KEY
Filter Pack

Bentonite Seal m
Cement Grout 7

DAMES & MOORE




iy

LOG of BORING and MONITORING WELL CONSTRUCTION BETAILS
Project: Chevron/Philadelphia Refinery Boring/well No. - A91
Project No. 113-950-032 Location - Chevron Refinery
Date MY, completed  10/21/86 Driller - ' Lambert inc.
Supervising D & M A Drilling Completed - 10721786
Geologist David ' agner
Type of Rig ~ Hollow Stem Auger
Depth (1) Description CONSTRUCTION DaTA
X e Borehole Diam. - . 10"
: 4
s & — Borehole Depth - 15"
k [+
o - Casing/Screen Type - PYC
Casing Diam. - 4=
" Casing Depth - - 13"
Screen Setfing - o E3-1E
5 Slot Width - Q02"
; (. CL  Clay with some silt, blackish- ]
brown,very soft, saturated; Type of Seal - Bentonite
organics; petroleurn odor Type of Filterpack - : 22 Sand
Type of Grout - :
MEASUREMENTS{NGYD)
10— i : .
3 |m Decreased clay; silt and clay _Top of Casing Elevation - 10.85
Static Water Level Elevation - 5.93°
Date Measured - 1/714/87
Surface Elevation - 785
ML Inceased silt; sitt with some TEST DATA
15 = n S clay ; weak petroleum odor
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level {f{) -
20 ‘ Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FRTERPACK
Notes: BENTONITE SEAL BRI
¥ Blows taken using @ 140 1b hammer failing 30 inches. CONCRETE | ]
5 ) = . . "
) All s0ils classified by visual inspection. CAVE IN MATERIAL B3
s DAMES & MOORE




[
J

- LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
‘ v
Project - Chevron/Philadelphia Refinery Boring/Well No. - B39
L Project No. 113-902-032 Location - Chevron Refinery
Date M.W. completed  2/19/86 Orifler - Warren George
rﬁ Supervising D & M David Wagner Drilling Completed - 2713786
Engineer /Geologist Type of Rig - Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
S ow Borehole Diam. - 10"
> B
= & Borehole Depth - 15"
0 % w . _
p SEdy silt with trace Casing/Soreen Type Pye
clay, black-brown—grey, Casing Diam. - 4"
very moist, loose
Cacing Depth - 15
Screen Setting - 313
5 —m M  Silty sand with some gravel Stot Width - 0.02
visible product, Type of Seal - Bentonite
black-brown, oily Type of Filterpack - 82 Sand
7 _Type of Grout - Cement /Bentonite
' o i é Silty clay with clay lenses, MEASUREMENTS {(NGYD)
10 f = - f, €L black-brown, organic content
"=y inoreasing toward bottom;,  Top of Casing Flevation - 873"
7% 3 f wood fragments
g 2 f;_:. Static Water Level Elevation - 668"
é H=| é Date Measured - 1/13/87
78 5 / increasing sitt
ff’; H=1{ g Surface Elevation - - 833
A=
15 —m % i :3:-7 TEST DATA
Pump Type -
Depth to ntake (11} -
Satic Water Level (ft) -
Pumping Water Level {ft) -
20 Drawdown (R) -
Length of Test {Hrs) -
Notes: WELL CONSTRUCTION KEY
* Blows taken using a 140 1b hammer falling 30 inches. Filter Pack
*% All soils classified by visual inspection. Bentonite Seal
Cement Growt  WZZ  paMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - B40
Project No. 113-909-032
Date MW. completed _2/18/86 Looztion - Chevron Refinery
Supervising D & M Driller - ‘Warren George
Engineer /Geologist Mark Robertson Dr-illing Completed - 2/18/86
Deoth (1) Descriof _Type of Rig - Hollow Stem Auger
4 e escription CONSTRUCTION DATA
E -é Borehole Diam. - 10
0 ¥ Z 5 Borehole Depth - 15°
1 oM f;&;l::?db:::‘nfrm Casing/Screen Tupe ~ PYC
petroleum odor Casing Biam. - 4
changes to dark gray Casing Depth - 13
Screen Setting - 3-13
5 —im Slot width - 0.02"
W | SP gm ﬁ?:;} m ;';:;e  Type of Seal - Bentonite
wet Type of Filterpack ~ %2 Sand
Type of Grout - Cement /Bentonite
10 —ig MEASUREMENTS (NGYD)
Top of Casing Elevation - 747
Static Water Level Elevation - 556"
gltf c;:z? silt with trace sand Date Measured - 1 /13767
. e ibrous peat, brown, Surface Elevation - 717
i3 —= TEST DATA
Pump Type -
Depth to intake () -
Satic ‘Water Level (1) -
20 Purnping Water Level (1) -
Drawdown (ft) -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
* Blows taken using & 140 1b hammer faiting 30 inches. Filter Pack
Bentonite Seal

*E Al soils classified by visual inspection,

Cement Grouwt 24
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Boring/well No. - B4t

Project No. '113-909-032

Date M.W.completed 2/21/86

Supervising I & M
Engineer #Geologist Mark Robertson
Depth {ft) Description
=
p=% [=3
S C
* 3
0 ' Silty sand with some
gravel, brown
grades o black
7 T im
10 — -
Silty clay with trace peat,
grades to brown
15 n
20 —-
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

*% A1l soils classified by visual inspection.

Location - Chevron Refinery
Driller - Warren George
Drilling Completed - 2721786
Type of Rig - Hollow Stern Auger

CONSTRUCTION DATA

Borehole Diam., - 10~
Borehole Depth - 15
Casing/Screen Type - Py
Casing Diam. - 4
Caging Depth - 12'
Screen Setting - ' 2 - 12
Shot Width - 002"
Type of Seal - Bentonite
Type of Filterpack - *2 Sand
Type of Grout - Cement /Bentonite

MEASUREMENTS (NGYD)

Top of Casing Elevation - 885"

Static Water Level Elevation— &7

Date Measured - 1/13/87

Surface Elevation - ' 8.78'
TEST DATA

Pump Type -

Depth to intake () -

Satic Water Level (ft) -

Pumping Water Leve] (ft) -

Drawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal

Cement Grout 274

PAMES & MOORE




B LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
= Project :Chevrnm‘Philadelphia Refinery Boring/well No. - B42
Project No. 113-909-032 Location - Chevron Refirery
Date M.W. completed  2/19/86 Driller ~ “Warr =0 George
£7 SupervisingD & M Dyrilling Completed - 2719786
i i Mark Robert
LN Engineer /Geologist A Type of Rig - Hollow Stem Auger
es Depth (ft) Description CONSTRUCTION DATA
' S w Borehole Diam. - 10"
3 &
F a
2 £ Borehole Depth - 17
0 ¥ “» . _
Silt with some sand and Casing/Screen Type PYL
cobbles, dark grey, Casing Diatn. ~ 4"
very soft; petroleum odor
Casing Depth — ) 5
. Screen Setting - 25" -19
Clayey silt with trace
5 [ sand and wood, greenish Slot ¥Width - 0.02"
- R B © —grey,very soft : .
Type of Seal - Bentonite
Type of Fitterpack - *2 Sand
i Type of Grout - Cement /Bentonite
I 1. - MEASUREMENTS (NGYD)
. 10 — g Grades to silty sand with . . .
1 trace gravel, dark grey- Top of Caging Elevation 8.04
brown Static Water Level Elevation- 711"
Date Measured - 1/13/87
b Surface Elevation - .04’
15 —m Silt, laminated, VEST DaATA
S greenish brown medium Pump Type -
stiff
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (1t) -
20 Drawdown (ft) ~
Length of Test (Hrs) -
. Notes: WELL CONSTRUCTION KEY
= * Blows taken using 8 140 1b hammer falling 30 inches. Filter Pack
** Al soils classified by visual inspection. Bentonite Seal
Cement Grouwt 2722
iz DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-909-032
Date M.W. completed 2/19/85
Supervising D & M -
Engineer /Geologist  _Dov 3 Wagner
Depth (ft) Description
£ .
L] L]
F o
2 E
o =
¢ ="
Silty sand with some pebbles
and cobbles, black-brown,
moist;; (fill)
Silty clay, with coarse
sand, black-brewn,
fairly moist; brick
5 — |; fragments, (il))
very moist
10 —m
2 Silly to sandy clay,
black~brewn ; (fill)
mica flakes
15 il
20 —
Hotes:

* Blows taken using a 140 1b hammer falling 30 inches.

*¥ All soils classified by visual inspection.

Boring/Well No. - B43

Location - Chevron Refinetry

Driller - Warren Geotrge

Drilling Completed - 2/12/86

Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam, - 19
Borehole Depth - 15°
Casing/Screen Tupe - PYC
Casing Diam. - 4"
Casing Depth - . ' 145"
Screen Setting - 3 -145
Slot Width - g.02"
Type of Seal - Bentonite
_Type of Fitterpack - *2 Sand
Type of Grout - Cement /Bentonite
MEASUREMENTS {NGVD}
Top of Easing Elevation - 9.36°
Static Water Level Elevation - 420"
Date Measured - 1713787
Surface Elevation - 928’
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumnping Water Level (ff) -
Drawdown (ft) -

Length of Test (Hrs) -
WELL CONSTRUCTION DETALLS
Filter Pack
Bentonite Seal m
Cement Grout P24

DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/wWell No. -~ B44

Project No. “113-9038-032
Date M.W. completed  2/20/86

SupervisingD &M o) pover, U

Engineer /Geologist
Depthﬂ(ft} Mﬁ ption
3 £
0 G E
5 — Medium to coarse silty
z . g‘f sand with trace gravel,
brownish-black, slightly
moist, soft; gasoline odor
(fil)
10— Sitty clay with trace
2 7 = R ,//’ CL organic matter, greyish
é e i é -brown, very meist
g : gg;_' very soft '
gi=y
15 —] g = g brownish-black
L
|
%5 Z
20 —
Notes:

# Blows taken using a 140 b hammer falling 30 inches.

*% Al soils classified by visual inspection.

Location - Chevron Refinery
Driller - Yarren George
Drilling Completed — 2/20/86
Type of Rig - Holow Stern Auger
CONSTRUCTION DATA |
Boreahole Diam. - 10"
Borehole Depth - 1
Casing/Screen Type - PYC
Casing Diam. - | 4"
Casing Depth - 15°
Screen Setting - 3 -13'
Slot width ~ ooz
_Type of Seal - | Bentonite
Type of fﬂterpack - ®2 Sand
Type of Grout — Cement/Bentonite
MEASUREMENTS { NGYD)
Top of Casing Elevation - 821"
Static Water Level Elevation - 616"
Date Measured - 1 /13/87
Surface Elevation - 797"
TEST DATA
Pump Type -
Depth to Intake (ft} -
Satic Water Level () -

Pumping Water Level (ft) -
Drawdown (ft) -
Length of Tesi (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal m

7
Cement Grout 727 DAMES & MOORE




~ LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/well No. - B4S
”— Project Ro. 113-909-032 Location - Chevron Refinery
Date M.¥. completed  2/20/86 Driller - ' Warren George
S _ Supervising D & M _ Drifling Completed - 2/20/86
Engineer /Geologist Blake Moyer, Jr. .
Type of Rig - Hollew Stem Auger
& _ .
""g u Borehole Diam. - 10
2 g Borehole Depth - 17
*
0o " Casing/Screen Type - PVC
ECasing Diam. - 4"
Casing Depth - 15
: Screen Setting - 3 -15"
5 - m Sandy clay with fine to Slot ¥idth - .02
medisn, silt and gravel, black, Type of Seal - Bentonite
very moist to wet, soft; (fill} .
; _Type of Filterpack - *2 Sand
i Type of Grout - Cement/Bentonite
MEASUREMENTS {NGYD)
1o 1 . Silty clay to clayey Top of Casing Elevation - 730
silt with trace fine sand,
brownish-black, very moist _Static Water Level Elevation - 5.70°
to wet, very soft; Date Measured - 1/13/87
Surface Elevation - 698"
" 15 TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level {ft} -
20 Drawdown (ft) -
Length of Test (Hrs) -
. WELL CONSTRUCTION KEY
Notes:
* Blows taken using a 14010 hammer falling 38 inches. Filter Pack
%% Al1 soils classified by visual inspection. Bentonite Seal R
Cement Grout W22
DAMES & MOORE




1.0OG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Project No. ‘113-909-032
Date M.¥. completed 2/21/86
Supervising [ & M .
Engineer /Geologist  2a¥id Wagner
Depth (st Description
=
§ %
o [~9
? 5
0 X %
ems S sand to sandy silt,
oM with trage gravel, brownish-
grey, wet to saturated
b > Im Grading to sily sand with
gravel, brownish-grey
saturated :
10 T]. % Silty clay, grey-brown,
;/:; = L saturated
78
73
f o
,ﬁ o
78
»f i
15 —n 7% trace organics
20 —-
Notes:

* Blows taken using g 140 1b rammer falling 30 inches.

Boring/well No. - B46

Location — Chevron Refinery
Dr-iller - Warren George
Drilling Completed - 2/21/86
_Tupe of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 5
Cas-mg.o"Sereen Type - PYyC
Casing Diam. - 4"
Casing Depth~ 15*
Screen Setting - 2'=-12'
Slot Width - g.02”
Type of Seal - Benlonite
Type of Filterpack - ®2 Sand
Type of Grout - Cement/Bentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 10.56°
Static Water Level Elevation ~ 9.03°
Date Measured - 1/13/87
Surface Elevation - 10.47°
TEST DATA
Furnp Type - |

Depth 16 Intake (ft) -

Satic Water Level (ft) -
Pumnping Water Level (ft) ~
Drawdown (fi) ~

Length of Test (Hrs) -

‘WELL CONSTRUCTION KEY
Filter Pack
Bentonite Seal m
Cement Grout

DAMES & MOORE




e LOG of BORING and MONITORING WELL CONSTRUCTION DETAHS
Project : Chevron/Philsdelphia Refinery Boring/Well No. - B47
3 Project No. 113-309-032 Location - Chevron Refinery
Date MW completed  2/21/86 Driller - Warren George
T SupervisingD & M David ¥ Drifling Complated - 2721/86
SEo Engineer /Geologist Type of Rig - Hollow Stem Auger
Depth {ft) Description CONSTRUCTION DATA
i = ' Borehole Diam. - 10
N E . .
- = Barehole Depth - 15
: *
0 Silty sand with trace _Casingfscreen Type - PYC
gravel, brown ,rnm;t,loos? Casing Diam. - : 4
changes 1o grey-brown, Casing Depth ~ 15"
very moist Screen Setting - 3 -13°
2 e trace mica flakes Slot Width - 0.02
Type of Seal - Bentonite
1 Type of Filterpack - B2 Sand
: Type of Grout ~ Cement/Bentonite
. MEASUREMENTS (NGYD)
10 1 Sandy silt with sand lense Top of Casing Elevation — 10.56"
and trace clay, very moist
R Static Water Level Elevation - 728
Date Measured - VA13/97
i wet to saturated
: Surface Elevation - 10.32"
TEST DATA
g 19
Pump Type -
Depth to Intake (1) -
Satic Water Level (f) -
Pumgping Yater Level (ft) -
20 Drawdown () -
Length of Test (Hrs) -
Hotes: WELL CONSTRUCTION KEY
# Blows taken uzing 8 140 1b hammer felling 30 inches. Filter Pack
%% All soils classified by visual inspection. Bentonite Sea1 B
Cement Grout 7
3 DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philedelphia Refinery

Boring/Wwell No. - B48

‘113-909-022

Date M.¥. completed

SupervisingD & M
Engineer /Geologict

3 Project No.
Depth_(ft)
*
"
=
2
*
0
9 7
10 —
1
15 —
4
20—
Notes:

2/21786

Mark Robertson

Description

2 o Silty cand with trace

gravel, brown, petroleum
odotr
grades to dark grey

irace gravel and clay

very soft

onJ Silty sand and fibrrous peat
PT

* Blows taken using a 140 1b hammer falling 30 inches.

#¥ Al soils classified by visual inspection.

Location - Chevron Refinery
Driller - Yarren George
Drilling Completed ~ 2/21/86
IYpE U ey nuIe STem AKKer
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 16"
Casing/Screen Type - PV
Casing Diam. - 4~
Casing Depth - 14°
Screen Setting - 4' - 14"
Stot Width - g02"
Type of Se_al - Berdonite
Type of Filterpack - *2 Sand
Type of Grout — Cement /Bentonite
~ MEASUREMENTS (NGYD)
Top of Casging Elevation - .90
Static Water Level Elevation - 8.35"
Date Measured - 1/13/87
Surface Elevation - 8.90°
TEST DATA

Purmp Type -

Depth to Intake (ft) -

Satic Water Level (ft) -

Pumping ‘Water Level (1) -

Drawdown () -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal “
Cement Grout 4

DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refiner Boring/well No. - B48D
g
Project No. 113-950-032 , Location - Chevron Refinery
& Date M.W. completed  11/6/86 briller - Lambert, inc.
Supervising D & M ) Drilling Completed - 11/6786
Geologist David Wagner '
Type of Rig ~ Hollow Stern Auger
Depth (ft) Description CONSTRUCTION DaTA
'E b Borehole Diam. = 10"
3 g Borehole Depth - 55°
2 @
Y gy Fine to coarse sand with little Casing/Screen Tupe - PVC
< o 1o some fine gravel, little clay . : »
o% I o% , - 4
::: ::: and silt, very dark brown, Casing Diam -
:,:; ,:’ soft, saturated; strong Casing Depth - 55°
% 1 petroleum odor
o B o% ind - .
% 10—l RS [HfT] P Sitt with tttte ctay, very dark Soreen Sett 4599
4 <3 K brown, soft, very moist; Slot Width - 0.02"
o3 I oY% micaceous; strong petroleum )
> h ::: ::: odor Type of Seal - Bentonite
1Ky K noreasing clay ; some ¢lay with Tyne of Filterpack - %2 Sand
oS % abundant organics ;
20 z | < K Increasing clay ; silt and clay Type of Grout -
K ’ MEASUREMENTS{NGYD)
K
£ "" ". S - )
4 MRy K Decreasing clay ; some ¢lay and 740 of Casing Elevation - 9.82°
< < frace fine sand; organics; weak
' 7% I % petroleum odor Static Water Level Elevation - -2.17"
i 30— A R )
z g 2y K Clay with some silt, dark gray, Date Measured - 12/22/86
;’? o % soft, very moist; organics; ) i
- é % K3 very weak petroleurn odor Surface Eleyation - 8.90
X © SHELBY TUBE taken TEST DATA
éﬁ_- v from 30" to 31.5°
10— % Pump Type ~
g l;he to coarse sand ;ith some  Depth to Intake (ft) -
- ne gravel, trace sit, reddish-
2 E : SY  brown, medium dense Satic Water Level (R) -
o2 saturated . '
: gp Fine gravel with little to some _PUMping Water Level (ft) -
SO m e fine to coarse sand, trace st pavdoun (f) -
1% and clay, dark reddish-brown,
, 5 oy dense, saturated; micaceous  Length of Test (Hrs) ~
47 (mf Fine to coarse sand with some WELL CONSTRUCTION KEY
i fine gravel, light reddish-brown FLTER PACK
60 to Yight reddish-gray, dense, ONITE SEAL m
= saturated BENT
Notes: BENTONITE GROUT v
# Blows taken using & 140 1b hammer falling 30 inches. CAVE INMATERIAL XY
=% ANl soils classified by visual inspection.
DAMES & MOORE CONCRETE L




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Fhiladelphia Refinery Boring/well No. ~ B92
Project No. 113-950-032 Location - Chevron Refinery
Date M.%. completed  10/21/86 Driller - Larrdert, Inc.
: Supervising D & M ) Drilting Completed - 10421786
: Geologist David Wagner
) _Tuype of Rig - Hollow Stem &uger
I Depth {rt) Description ' CONSTRUCTION DaTA
E i Borehole Diam. - 10*
2 g Borehole Depth - _ 20"
o " ; .-
Clay with little silt trace fine —C2sing/Screen Tupe e
sard, blackish ~ brown, very Casing Diam. - 4"
soft, saturated; organics;
petroleum odor Casing Depth - 135"
Sereen Setting - 5.5 -155"
5 Slet Width - g.oz2"
4 |
Type of Seal - Bentonite
Type of Filterpack - *2 Sand
Type of Grout -
Increased silt; silt with some
clay MEASUREMENTS{ NGYD)
10 2 | Top of Casing Elevation - 12.33°
Static Water Level Elevation - 719’
Date Measured - 1/14/87
. Surface Elevation - ' 233
: 15 ] TEST DATA
| Decreased clay ; little to some
elay Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level {ft) -
20 Drawdown (1) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
: FILTER PACK
Notes: BENTONITE SEAL
* Blows taken usinga 140 ib hammer falling 30 inches. CONCRETE [ ]
*% Al soils classified by visuat inspection. TR
DAMES & MODRE CAVE INMATERIAL XK




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphia Refinery

Bering/Well No. - B93

Project No. "113-950-032 Location ~ Chevron Refinery
Date M.W, completed  10/22/86 Driller - Lambert, Inc.
SupervisingD & ™M ) Drilting Completed - 10722786
Geologist David Wagner .
_Type of Rig - Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
‘E ¢ Borehole Diam. - 10~
g 2
% g ) Borehole Depth - 20"
* "
0 ‘ Fine te coarse sand with little _Casing/Screen Type - PYC
st and little 4o sorne fine . . ' -
gravel, very dark brown, Casing Diam. - 4
loose, slightly moist Casing Depth - 135
Fine to medium sand with _ ] )
Tittle coarse sand and little sitt, Screen Setting - 35 -3135
_ blackish -'bn?wn,medfum t‘lense,s‘ot width - 0.02"
9 J7im saturated ; micaceous;
' petroleum odor ; sheen on Type of Seal - Bentonite
water
Tupe of Filterpack - B2 Sard
_Type of Grout -
Silt with little to some clay, MEASUREMENTS (NGYD}
10 —} dark - brownish - gray, soft, ] . .
4 - saturated; micach weak Top Of casm E‘levatm - 12_33
petroleum odor Static Water Leve\ Elevation - 7.79'
Date Measured - 1/714/87
Surface Elevation - 9832
15 ra | Increased clay ; clay with little TEST DaATA
to some silt Pump Type -
Depth to Intake (1) -
Satic Water Level {ft) -
Pumping Water Leve! (ft) -
20 Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK
Notes: BENTONITE SEAL
* Blows taken using a 140 1b hammer falling 30 inches. CONCRETE ol

% Al soils classified by visual inspection.
DAMES & MOGRE

CAVE IN MATERIAL EXX]
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - B94
Project No. 1 13—950-032 Location - Chevron Refinery
Date M.¥. completed  10/22/86 Driller - Lambert, Inc.
Supervising 0 & M Drilting Completed - 10/22/86
Geologist David ‘Wagner .
- Type of Rig - HoTlow Stemn Auger
Depth (ft) Description CONSTRUCTION DATA
< @ Borehole Diam. - 10"
$ £
2 £ — Borehole Depth - 15
’ *k_ - .
0 ML Silt and fine to coarse sand and _Casing/Screen Tupe - PYC
fine gravel, dark gray, loose, . . -
mois?’ _ ¥ Casing Diam. - 4
CL EClay with Yittle to some silt, . - 14"
trace fine to medium sand, Casing Depth :
o g dark gray, soft, moist; Sereen Setting - 4 -14"
g 5 P, o micaceous ] 002"
5 — miti=4 s¥ Fine to coarse sand with fine Slot Width -
2 B = gravel, little silt, trace clay, “Type of Seal - Bentonite
g g dark brown, loose, saturated,
. ¥ weak petroleum odor ; sheen on _Type of Filterpack - 82 Sand
i : : water Type of Grout ~
% a MEASUREMENTS (NGYD)
to 4 |H . Top of Casing Eleyation - 11.21°
CL Clay with some silt, dark gray, Static Water Level Elevation - 5.11°
= soft, saturated; micaceous Date Measured - 1214787
g Surface Elevation - 803’
TEST DATA
15 —ig
32
Pump Type -
Depth to intake (ft) -
Satic Water Level (ft) -
Purnping Water Level (ft) -
20 ' Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FLTER PACK
Notes: BENTONITE SEAL =

* Blows taken using a 140 1b hammer falling 30 inches.
** Al s0ils classified by visual inspection.

DAMES & MOORE

CONCRETE [
CAVE INMATERIAL PO




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Phitadelphia Refinery

Project No. 113-209-032
Date M.W. completed  2/22/86
: ising 0 & M
mﬁiomist T. Helgason
Depth J{ﬂ) Pescriptien
-
i £ 2
0 mer B oy
mijZ Gravelly silt with ¢
173 kit
'R
n
K
Z
5 NETY éé /ﬁé Silty clay with some fine
?f‘: s s é" sand, greyish—brown,
g 3 .;;gg stightly moist
n
GA=EP
‘4‘" S e /
A=
10 —|m f R o ﬁ petroleum odor , decornposed
3 ;/; é material
8
A =FY
A1 =
4; K3 o é
A=t
é % % é
15 —5 - trace coarse sand, wet
A=Y
% i 153 ,//
::/; o '
A=t
7gE8
=
g
20 ] 4 : c 7
2
MNotes:

* Blows taken using a8 140 1b hammer falling 30 inches.

*¥ A1 soils classified by visual inspection.

Boring/weill No. - C49

Location - Chevron Refinery

Driller - Drill Consult

Drilting Completed - 2422786

_Type of Rig - Hollow Stem &uger

CONSTRUCTION DATA

Borehole Diam. - i~

Borehole Depth - 26

Casing/Screen Type - PYC

Casing Diam. - 4"

Casing Depth ~ ig8*

Screen Setting - 3 -18'

Slot ‘Width - 0.02"

Type of Seal - Beaitonite

Type of Filterpack - 82 Sand

Type of Grout - Cement /Bentonite
MEASUREMENTS (NGYD)

Top of Casing Elevation - 12.16°

Static ‘Water Level Elevation ~ 5.94°

Date Measured - 1/12/87

Surface Elevation - 1092
TEST DATA

Pump Type -

Depth to Intake (ft) -

Satic Water Level (ft) -

Pumping Water Level (1) -

Drawdown (f) -
Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack
Bentonite Seal m
Cement Grout (A2

DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery Boring/Well No. - C50
Project No. "113-909-032 : Lecation - Chevron Refinery
Date MW. completed 2/22/86 Driller - Cwri7l Consull
Supervising D & M ' Drilling Completed - 2/22/86
Engineer /Gealogist Ed.Fillo
_Type of Rig - HoTlow Stem Auger
3w Borehole Diam. - 7"
> - X
= g’ Borehole Depth - 16'
0 —— " i -
Clayey silt; (Al Casing/Sereen Tg_pe PVC
Casing Diam. — ' 4~
Casing Depth - ' 15' 6"
Scireen Setting - 6" ~-13°6"
5 —m Clayey silt, black, wet, Slot Width - 002"
very soft; (oily) Type of Seal - Bentonite
Type of Filterpack - #2 Sand
Type of Grout - Cement /Bentonite
MEASUREMENTS {NGYD)
10 > |l trace organics Top of Casing Elevation - 15.35°
Static Water Level Elevation— 421"
Date Measured - 1713787
Surface Elevation - t1.14°
TEST DATA
15 . Sandy gravel, with
trace silt, wet, very Type -
Pump Typ
Depth to Intake (ff) - .
Satic Water Level (fi} -
Pumping Water Level (ft) -
20 Drawdown (ft) -
tength of Test (Hrs) -
Not WELL CONSTRUCTION KEY
0tes:
% Blows taken using a 140 1b hammer falling 30 inches. Filter Pack
' Bentonite Seal

*¥ Al 20115 classified by visua) inspection.

Cement Growt
DArES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. "113-950-032

Drate M.¥. completed

Supervising D & M
Geclogist

Depth (ft)

>

*blows ¢ f
samples

40 —

50

60—
Notes:

1174786

David Wagner

ML

b o

Description

Clay with some silt, blackish-
gray, very soft, saturated;
micaceous ; organics;
petroleum odor

SHELBY TUBE taken

from 7" t0 9

Increased siit; silt with sorme
clay ; strong petroleum odor

Little to some fine sand

Fine to coarse sand with some
fine gravel, medium brown,
dense, saturated

Increasing gravel; sand and
gravel, trace silt and clay
Decreaszed fine gravel; fine to
medium sand with trace to
tittle gravel; petroleum odor

* Blows taken using a 140 1b hammer falling 30 inches.
% AN soils classified by visuval inspection.

DAMES & MOORE

Boring/well No. - C30D

Location - Chevron Refinery
Drifler - Lambert, Ino.
Drilling Completed - 11/4/86
- Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diann. - 10”

Borehole Depth - 27
Casing/Screen Type - PVC
Casing Diam. -~ 4"
Casing Depth - 26"
Screen Getting ~ 16' - 26"
Silot Width - goz”
Type of Seal - Bentonite
Type of Filterpack - ®2 Sand
Type of Grout -
MEASUREMENTS(NGYD)
Top of Casing Elevation - 13376
Static Watet Level Elevation - 1.43°
Date Measured - 12/22/86
Sur-face Elevation - 10.97"
TEST DATA
Purnp Type -

Depth to Intake () ~

Satic Water Level (ft) -

Pumping Water Level (1) -

Drawdown (F) -

Length of Test (Hrs} -

WELL CONSTRUCTION KEY
FILTER PACK
BENTONITE SEAL [
BENTONITE GROUT B2
CAVE INMATERIAL BT

COMCRETE I




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - C51

Project No. 113-909-032

Date M.¥Y. completed  2/25/86

SupervisingD &M gy Moyer Ur.

Engineor /Geologist
Depth#(ft) Description
: £
-
'
1
/j;is;s i g
3l LY
f oy s f
y" - :5: /
1S
3 T - é Siy clay, reddish brown,
: g, very maist, very soft
;’.'f' o :_-: ,/f‘
f" & 5 /
ﬁ e s %
7 & =7
I o »‘,’} o e /
= 1m o'é = % ‘/j trace organi it
3 (g = ganics , moist,
il
8
n %3 very moist to wet
15 ——
20 —
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

¥ AD soi1s classified by visus? inspection.

Location - Chevron Refinery
Driller - DriTl Consult
Drilling Cormpleted - 2/25/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam,. - -
Borehole Depth - 14°
Casing/Sereen Type - PYC
Casing Diam. - 4"
Casing Depth - B
Sereen Setting - 3 -13
Slot Width - . .oz
Type of Seal - Bentonite
Type of Filterpack ~ *2 Sand
Type of Grout - Cement/Bentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 1071
Static Water Level Elevation - 786"
Date Measured - 1/13/87
Surface Elevation ~ 905"
TEST DATA
Pump Type -

Depth to Intake (ft) -

Satic Water Level (f) -

Pumping Water Level (ft) -

Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack
Bentonite Seal [

Cement Grout s
' DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Praject : Chevron/Philadelphia Refinery Boring/well No. - C52
& Project No. ‘113-909-032 Location - Chevron Refinery
| Date M.W. completed 2/25/86 Driller - Drilt Consutt
Supervising D & M ' Drilling Completed - 2425486
Engineer /Geologist ~ Blake Moyer, Jr. Tupe of Rig - Hollow Stem Auger
Depth (ft) Descriptien CONSTRUCTION DATA
£ P! Borehole Diam. - 7
_ § g Borehole Depth - 14'
0 " ] Casing/Soreen Type PYC
Casing Diam. - 4"
Casing Depth - 13*
Screen Setling - 3 -13
Silty clay with trace Slot Width - .02
organics, reddish-brown, Type of Seal ~ Bentonite
otst, very soft Type of Filterpack - *2 Sand
Type of Grout - Cement/Bentonite
MEASUREMENTS (NGYD)
- trace sand, seft Top of Casing Elevation - 10.14"
Static Water Level Elevation - 291
Date Measured - 1/13/87
?::f ‘2:;:?::;“';‘33* to Surface Elevation - 3.07'
TEST DATA
; Purmp Type -
Depth to intake (ft) -
: Satic Water Level (ft) -
Pumping Water Level (f1) -
& 20 — Drawdown (ft) -
Length of Test {(Hrs) -
Notes: WELL CONSTRUCTION KEY
¥ Blows taken using a 140 1b hammer falling 30 inches. Filter Pack

Bentenite Seal m

4
g: . Cement Grout 4 DAMES & MOORE

#* AN soils classified by visual inspection.




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No.

‘112-909-032

Date M.W. completed 2/24/86

Supervising D & M

Engineer /Genlogist T. Helgason
Depth {ft) Description
B
: 2
L=
= £
0o — "
| Clayey silt to silty sand
with some fine sand, trace
brick fragments and gravel,
black; (fill}
2 11 | Sandy sikt, fine
10 — -
2 Sitty clay with trace fine
sand, black
grading to gray, less fine
15 — sand
3 |
20 —
Notes:

* Blows taken using & 1401b mmmer falling 30 inches.

*¥% All s0ils classified by visyal inspection.

Boring/well No. - C53

Location - Chevron Refinery
Driller - Dl Consult
Drilling Completed - 2/24/86
Type of Rig- Hollow Stem Auger
CONSTRUCTION DATA
Borehele Diam. - 7
Borehole Depth - _ 16"
Casing/Screen Type — PV
Caging Diam. - 4~
Casing Depth - 15"
Screen Setting - 2' =15
Slot Width - 0.0z
Type of Seal - Bentonite
Type of Filterpack — ®2 Sand
Type of Grout - Cement /Bentonite
* MEASUREMENTS (NGYD)
Top of Casing Elevation - 11.93"
Static Water Lerel Edevation - 678
Date Measured - 1/13/87
Surface Elevation - 10.13°
TEST DATA
Pump Type -

Depth to Intake (ft) -

Satic Water Level (ft) -

Pumping Water Level {ft) -
Drawdown (ft) - '

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bertonite Seal

Cernent Grout DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No.

112-909-032

Date M.W. completed 2/24/86

Supervising D & M

T.Helgason

" Engitwer /Geologist
bepth (it)
£
g &
o [-%
? §
0 ——
|
9 —im
10—
> |.
15
z |A
20 —
Notes:

TL

Description

Clayey silt with some
fine sand and trace cobbles,
black

Sandy silt with trace
brick fragments, black ; (Fll)

trace fine to coarse samd

Silty clay with trace wood
blackish-grey,

* Blows taken using a 140 1b hammer falling 30 inches.

=+ All soils classitied by visual inspection.

Boring/well No. - C54

Location - Chevron Refinery
Driller - Drifl Consult
Drilling Completed - 2/24/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Driam_ - 7"
Borehole Depth - 16°
Casing/Screen Tupe - PYC
Casing Diam. ~_ 4
Casing Depth - 14°
Screen Setting - 4'-14'
Stot Width - 0oz
Type of Seal - Bentohite
Type of Filterpack - 22 Sand
Type of Grout - Cement/Bentonite
 MEASUREMENTS {NG¥D)
Top of €asing Elevation - 9.5&"
Static Water Level Elevation - 8.44°
Date Measured - 1/13/87
Surface Elevation - 826°
TEST DATA
Pump Type -

Depth to Intake (ft) -

Satic Water Level (ft) -
Pumping Water Level (ft) -

Drawdown (/) -

Length of Test (Hrs) -

WELL EONSTRUCTION KEY
Filter Pack

Bentonite Seal “

Cement Grout 7%

DAMES & MOORE




. LOG of BORING and MONITORING WELL CONSTRUCTION DETALLS
Project : Chevron/Philadelphia Refinery Boring/well No. - CS5
— _ - ProjectMo.  °113-909-032 Location ~ Chevron Refinery
Date M.¥. completed  2/24/86 Drilier - Warren George
Supervising D & M ) Drilling Completed - 2/24766
Engineer /Geologist David Wagner Tupe of Rig - Hollow Stem
ey Depth’ (ft) Description LONSTRIUCTION DATA
o ‘}; % Borehole Diam. ~ 10"
§ g Borehole Depth - 15*
0 " g o i -
SM  ginty sand with some Casing/Screen Type Pve
gravel and trace brick, Casing Diam, - 4"
T brown-grey, moist, loose
Casing Depth — 19°
Screen Sething - S -15
5 — _ _ Siot Width ~ ' 0.02"
z |m Silty elay with some sand
f 5 o % cL and gravel, brown—grey, Type of Seal - Bentonite
f}’ 555 '55. moist, loose . :
?g 2 = % Type of Filterpack - *2 Sand
? é Type of Grout - Cement /Bentonite
é 5 52 MEASUREMENTS (NGYD)
10— _Ri=EY . — .
2 . é 2 é wet Top of Casing Elevation - 12.21
é 2 é Static Water Level Elevation - 673"
’é % 2 g Date Measured - 1/13/57
g % g Surface Elevation - . 8.31’
g x: 7
; 15 A TEST DATA
Pumgp Type -
Depth to Intake (1) -
Satic Water Level (ft} -
Pumping Water Level .(ft) -
20 Drawdown (1) -
Length of Test (Hrs) -
ot WELL CONSTRUCTION KEY
otes: _
* Blows 1aken using # 140 1b hammer falling 30 inches. Filter Pack
. e o _ Bentonite Seal 1A
*% All soils classified by visual inspection.
Cement Grout  EZZ4
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 112-905-032

Date M.W. completed  2/24/86

SupervisingD & M
Engineer /Geologist T. Helgason

Depth {ft) Description

g

*plows /i
samples

0
Clayey silt with some fine
to coarse sand, trace
cobbles and trace brick
fragments, blackish-grey
5 — |
10 Z F. trace fine sand
trace wood
4 |
159 —
20 —
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

*% Al soils classified by visual inspection.

Boring/Well No. - C56 |
Location — Chewron Refinery

Driller -~ Drill Consult
Drilling Completed - 2:"24 786
_Type of Rig - Hollow Stem_Auger
CONSTRUCTION DATA
Borehole Diam. - Ei
Borehole Depth - 14°
" Casing/Screen Type - PYC
Casing Diam. - 4~
Casing Depth - 13*
Screen Setting - 3 -13"
Slot Width - o02"
Type of Seal - Bentonite
_Type of Fitterpack - *2 Sand
Type of Grout - __ Cement/Bentonite
MEASUREMENTS {NGYD) |
Top of Casing Elevation - 11.5F
Static Water Level Elevation - 939"
Date Measured - 1713787
Surface Elevation - 10.04°
TEST DATA
Pump Type -

Depth to intake (ft) -
Satic Water Level (ft) -

Pumping Water Level (ft) - _
Drawdown (ft) -

Length of Test {Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal m
Cement Brout 24

DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. ‘113-909-032
Date M.Y. completed  2/24/86

Super¥ising D & M
Engineer}ft?evelogist T. Helgason
Depthﬂ(ft) - Description
Z g -
0 3
. % Silty sand, fine brown
Clayey slit with some fine
sand, black
s S| 5
é Silty clay to clayey sit
’y; o = //’ with some fine sand , black;
_ wood fragments
=)
10 sl k &7
3 MO=1Y
,//" = 3 ,//
f = o //’
:‘/"/ 7, e /
;; = o /
%3 =7
“:; o o /
f o e /
=
15 —ig 5
20 —1
Notes:

* Blows taken using a 140 1b hammer failing 30 inches.

#% Al soils classified by visual inspection.

Boring/well Na. - C57

Location ~ Chevron Refinery
Drifler - 7 Drifi Consult -
Drilling Completed - 2724 /86
Type of Rig - Hollow Stem Auger
CONSTRUCTIOK DATA
Boretrole Diam. - 7
Borehole Depth - 15" 6"
Casing/Screen Type ~ , PYC
Casing Diam. = _ 4"
Casing Depth - 14'6"
Screen Setting - 4'6"-14'6"
Shot Width - G.o2"
Type of Seal - Bentonite
Type of Filterpack - %2 Sand
_Type of Grout — Cement /Bentonite
MEASUREMENTS {NGYD)
Top of Casing Elevation ~ 10.77"
Static Water Level Elevation - 767
Date Measured - 1713787
Surface Elevation - 1061°
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumnping Water Level (13) -
Drawdown () -
Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal
Cement Grout T

DAMES & MOORE




LOG of BURING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. ‘113-909-032

Baring/%ell No. - C58

Date M.W. completed 2/29/86

Supervisingr & M
Engineer /Geologist

Depth (ft)
£ .
¥ 2
0 — ®
5 = |m
||
15
20 —
MNotes:

Dave Wagner

Description

= SM  Sitty sand with ’trac:e.clag

and gravel, black, wet, locse

cL Sty claywith trace
organics, black-brown,
wel, loose

* Blows taken using a 140 1b hammer falling 30 inches.

*% Al 30113 classified by visual inspection.

Location - Chevron Refinery
Driller - Drilt Consult
Drilting Completed - 2/29/8%
Type of Rig - Hollow Stetn Auger
CONSTRUCTION DATA
Borehole Diam. — 7
Borehole Depth - 14" 6"
Casing/Screen Type - PVC
Casing Diam. — 4"
Casing Depth ~ 13’
Screen Setting - 3 -3
Slot Width - 0.02"
_Type of Seal - Bentonite
Type of Filkerpack - #2 Sand
Type of Grout - Cement /Bentonite

MEASUREMENTS {NGYD)

Top of LCasing Elevation ~ 979"

Static Water Level Elevation - 857

Date Measured - 1 /13787

Surface Elevation - 9.58"

TEST DATA

Pumg Type -

Pepth to Intake (ft) -

Satic Water Level (ft) -

Pumping Water Level (ft) -

Drawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
 Filter Pack

Bentonite Seal
Cement Grout (222

DAMES & MOORE




N LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
" Project : Chevron/Philadelphis Refinery Boring/Well No. - C59
Project Neo. "113-905-032 " Location - Cheyron Refinery
Date M.W.completed 2/24/86 Driller - Drill Consult
Supervising D & M . Drifling Completed - 2/24/86
Engineer /Geologist 2710 Wagner _
Type of Rig - Hollow Stern Auger
- Depth {ft) Description CONSTRUCTION DATA
3w Borehole Dism. - : 7"
2 g Borehole Depth ~ . i35
0o =" | - - i}
L Silty clay with some gravel, Casing/Screen Type PvC
black, moist, Toose Casing Diam. - 4
Casing Depth ~ : 14
Screen Setting - 4’ - 14"
5 E black-brown Siot Width - 0.02"
2 = = Type of Seal - Bentonite
= wet 1o saturated Type of Filterpack - *2 Sand
\ % Type of Grout — Cement/Bentonite
| = MEASUREMENTS (NGVYD) |
10— k1= Top of Casing Elevation - 975"
= Static Water Level Elevation - 8.73
= Date Measured - 1/13/87
, A= Surface Elevation - 967
7 15 2 \mFEEssyY ) TEST DATA
o B trace sand, very moist
Pump Type -
Depth to intake (f4) -
Satic Water Level (ft) -
Pumnping Water Level (ft) -
20 |  Drawdown (ft) -
Length of Tegt (Hrs) -
WELL CONSTRUCTION KEY
Notea:
. Filter Pack
* Blows taken using a 140 1b hammer falling 30 inches. e
Bentonite Seal BB
*% Al soils classified by visual inspection. .
Cement Grout /222 :
DAMES & MOORE




. LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
4 ' Project : Chevron/Philadelphia Refinery Boring/Well No. - C60
ﬂ Project No. ‘113-909-032 Location - ' Chevron Refinery
Date M. completed 2/24/86 Driller - DriTt Consult
ey Supervisig D&M Wagner Drilling Completed 2724786
I Co Engi /Gealogis
ngineer t Type of Rig - Hollow Stem Auger
Depth (ft} Description CONSTRUCTION DATA
S . Borehole Diam. ~ 7"
@
2 .fc': Borehale Depth - 14
0 " % Casing/Screen Type - PVC
6M7 Sandy to silty gravel, Casing Diam. - ' 47
,j :éf-' GC black'—brown, maist, loose Casiﬂg Depth - 13" .
Sereen Setting - 3 - 13
E 5 5 Slot Width - 0.02"
: > R b
5 :/4 _Type of Seal - Bentonite
SFACL  Sandy to silty clay | )
_;;:: browh-grey et very Type of Filterpack - *2 Sand
: é soft Tuype of Grout - Cement/Bentonite
é MEASUREMENTS {NGYD)
10 —]
BL g black-brown, trace organics Top of Casing Elevation - 2.85"
é Static Water Level Elevation - & 05"
é Date Measured - 1713/67
n i é Surface Elevation - 8ei’
- - TEST DATA
: Pump Type -
Depth to Intake (f1) -
Satic Water Level (ft} -
20 Pumping Water Level (£t} -
Drawdown (f) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Notes: Filter Pack
* Blows taken using & 140 1k hammer falling 30 inches.
Bentonite Seal [HiBH
*% Al s0ils classified by visust inspection.
Y pec Cement Grout {2
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/well No. - C61
ProjectMo.  "113-909-032 Location - Chevron Refinery
Date M.¥. completed 2/25/86 Driller - Drilt Consult
Supervisig D&M gyte Moyer, Jr. Drilting Cornpleted - 2/25/86
Enginger /Geologist : Type of Rig - ' Hollow Stem_Auger
Depth (1) " Deseription CONSTRUCTION DATA
% by Borehole Diam. - 7
-E 'g‘ Borehole Depth - 14°
| 0" cp Casing/Soreen Type - PYC
) Sarad with trace gravel tasing Cham. - e
Casing Depth - 12
_ Screen Setting - 3 -13
3 — n Sity clay writh trace Slot Vidth - 002"
? 5 M S;}?:ﬂthlgo“?ii::—:lﬁ;oﬂ Type of Seal - Bentonite
g é ’ Type of Filterpack ~ 22 Sand
: g‘,’ é Type of Gr.ogt'—. l’.?ement:’&ntmitg
g MEASUREMENTS (NGVD)
10— g Top of Casing Elevation - 1127
é Static Water Level Elevation - 772"
é A= é Date Measured - 1713787
- é Ry é verd moict . soft Surface Elevation - 987
15 — J MetsE, =0 TEST DATA
Purnp Type -
Depth to Intake (1) -
Satic Water Lewel (ft) -
Pumping Water Level (ft) -
20 — Prawdown (ft) -
] Length of Test (Hrs) -
! Notes-: WELL CONSTRUCTION KEY
% Blows taken using 8 140 1b hammer falling 30 inches. Filter Pack
** Al soils classified by visual inspection. Bentonite Seal m
Cement Grout
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project :Chevron/Philadelphia Refinery Boring/well No. - C62
i ProjectNo.  '113-909-032 Location - Chevron Refinery
Date M.¥W. completed 2/25/86 Driller - Drill Consult
L Engineer /Geslagist _Type of Rig - Hollow Stem Auger
= _ Depth (1) Description CONSTRUCTION DATA
r Borehole Dism. - 7"
2
2 £ — Borehole Depth - 14"
B * & .
: 0 “ 1 Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 13’
Sereen Setting - 3 - 13
5 . Slot Width - ' g.02"
4_ n Sitty clay with trace sand,
reddish-brown, moist, soft Type of Seal - Bentonite
3 Type of Filterpack - 22 Sand
E Type of Grout — Cement /Bentonite
" | _MEASUREMENTS (NGYD)
10 7z 1. trace organics, greyish- Top of Casing Elevation - 13.90°
= black, very moist -
Static Water Level Elevation - 2.96"
g moist 1o wet
3 Date Measured - 1138787
- Silty clay to clayey silt Surface Elevation - 10.35"
. . L with trace very fine sand, TEST DATA
15 — very soft
Pump Type -
Depth to Intake (1) -
Satic Water Level (ft) -
Pumping Water Level (f{) -
20 brawdown (ft) -
Length of Test (Hrs} -
: WELL CONSTRUCTION KEY
o Notes: Filter Pack o)
* Blows taken using & 140 1b hammer falling 30 inches. -
Bentonite Seal KON
¥¥ Al s0ils ¢lassified by visual inspection.
Cement Grout (272 .
DAMES & MDORE
¢l




- LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
. Project : Chevron/Philadelphia Refinery Boring/Well No. - C63
Project™o.  "113-909-032 ~ Lecation- Chevron Refinery
Date M.¥. completed 2724786 | Oriller - Drilt Consult
F Supervising D&My Drilting Completed - B 2/24/86
. Eng /Geclogist Type of Rig - Hollow Stetn Auqer_
. -
- Borehole Diam. - 7
X
. 2 £ Borehole Depth - 17"
0 " i - '
Sandy silt, fine, black Casing/Screen Type pve
: . Casing Diam. - 4=
Casing Depth - 127
Screen Setfing - 3-13
5 | Slot Width - 002"
- | Clayey silt with some fine :
to coarse sand, blackish- Type of Seal - Bentonite
grey Type of Filterpack - 22 Sand
Type of Grout — Cement /Bentonite
MEASUREMENTS {NGYD)
10 — . . .
2 | Silty clay with trace wood, Top of Casing Elevation - 922
blackish arey Static Water Level Elevation - 4.02'
Date Measured - 1713787
Surface Elevation - 782"
15 TEST DATA
> u Clayey peat with some wood
: Pump Type -
Depth to intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (1t) -
20 ' Drawdowrn: (ft) -
] Length of Test (Hrs) -
WELL CONSTRUCTION KEY
i Notes: _
* Blows taken using a 140 1b hammer falling 30 inches. Filter Pack
*% Al soils classified by visual inspection. Bentonite Seat [
Cement Grout 2
1 DAMES & MOORE




£ 0OG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Projectflo. .~ '{13-909-032
Date M. W. completed 2/24/86

Supervising D & M .
Engineer /Geclogist  Dove Wagner
Depth (ft) Descriptien
-
FY [~}
o £
b3
o —*

L Sty clay with gravel
and brick, black~brown,
muoist; (fill}

9 — = Sandy clay with trace

| =% Y clay
4 = SC7 g, gravel and brick,
= sP black-brown, very moist
1o 3 . Ive STy clay with trace
organics, moist
Z : wet

15 —|™
20 —
Notes:

* Blows taken using & 140 1b hammer falling 30 inches.

*¥% All soils classified by visual inspection.

Boring/well No. - C64

Location - Chevron Refinery
Driller - Drill Consult
Drilling Comp!eted. - - 2/24/86

_Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diam. ~ 7
Borehole Depth - 14'6"
Lasing/Screen Tupe - vl
Casing Diam. - 4"
Casing Depth - i3
Screen Setting - 3 -13"
Slot Width - 062"
Type of Seal - Bentonite
Type of Filterpack - 82 Sand
Type of Grout ~ Cement/Bentonite

 MEASUREMENTS {NGVDY
Top of Casing Elevation - 10.21°
Static Water Level Elevtation - .72
Date Measured - 1713587
Surface Elevation - . 8.40°
TESY DATA

Purnp Type -

Depth te Intake (ft) -

Satic Water Level (£ -

Pumping Water Level (ft) -

- Drawdown (ft) -

Length of Test {Hrs) -

WELL CONSTRUCTION KEY
Fiter Pack

Bentonite Seal m

Cement Grout W24
DAMES & MOORE




_ Ve LOG of BORING und MONRITORING WELL CONSTRUCTION DETAILS
HoE S ;
< j Project : Chevron/Philadelphia Refinery Boring/well No. - C65
Project No. 113-909-032 Location - Chevron Refinery
Date M.W. completed 2725736 Driller - Drifl Consult
3 Sup_ervis;ng D&M gt Moger, dr.  Drilling Completed - 2/25/86
Engineer /Geotogist Type of Rig - Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
| . Borehole Diam. - 7"
F = .
% % Borehole Depth - 14*
¥* e d
0 A Casging /Screen Type - PYC
_Casing Diam. - 4"
Casing Depth - 13°
{ ML7  Silty clay to clayey silt P Y &
cL with trace sand, greyish- Sereen Setting $-18
5 black, very mwoist, Slot Width - 002"
2 |N very soft
Type of Seal - Bentonite
Type of Filterpack - 22 Sand
Tupe of Grout - Cement /Bentonite
Bilty clay with trace sand MEASUREMENTS { NGYD)
10 2 | Top of Casing Elevation - 1333
. Static Water Level Elevation -  Not Available
: Date Measured - 1/15/87
Surface Elevation - . e.70
15 TEST DATA
Pump Type -
Depth to intake (ft) -
Satic Water Level (1) -
Pumping Water Level (ft) -
20 —
Drawdown () -
Length of Test {Hrs) -
YWELE CONSTRUCTION KEY
Notes: Filter Pack
* Blows taken using & 140 1b hammer falling 30 inches. R
% Bentonite Seal
ol % All s0ils classified by visual i tion. ‘
_ s 1nepecht Cernent Grout 72
DAMES & MOORE




it LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/Well No. - C65D

ProjectMo.  "113-950-032 Leeation - Chevron Refinery
Date M. completed  11/11/86 Driller - Lambert, inc.
SupervisingD & M ) ' Drilling Completed - 11/11/86
Geologist David Wagner ]
—_— Type of Rig - Hollow Stem Auger
Depth (ft) Description - CONSTRUCTION DATA
J S ow Borehole Diam. - 10"
% ‘E- EBorehole Depth - o'
- 0" Casing/Soreen Tupe - PYC
oy . ing/Screen Type -
e . Silt with & to little fine -
3 % é c;ar:e‘ 5an.;iictera'::elfinz 91::\';; Casing Diam. - 4~
% /// black, moist; strong petroleurn o .
f, é odor ; brick fragmenis Casing Depth - iS
"é g St with little clay, medium Screen Setting - . 63 -V
10— % ﬁ gray, soft, moist; organics ‘ .
é é Slot Width - 0.02"
é ://4 Type of Seal - Bentonite
s |m 7 _
é g Type of Filterpack - #2 Sand
207;.— : :”:/; g Type of Grout - Bentonite
n MEASUREMENTS( NGYD)
;’//’ 7 SHELEY TUBE taken
é é from 23° to 27* Top of Casing Elevation - 11.96"
. ﬁ /’ Trace mica . . ..
- é é Static Water Level Elevation - ~2.16
> ﬁ- é g Decreasing density ; very soft Date Measured - 12722786
51 g g Surface Elevation - 994"
7 g‘é TEST DATA
- 40 —~ . l} g g Pump Type -
% ? Depth to Intake (ft) -
A v
é g Satic Water Level (ft) -
?f é Pumping Water Level (ft) -
S0 —m ﬁ é Increasing density ; soft
4 é //f Decreasing clay ; trace clay Drawdown (ft) -
é é and trace fine sand Length of Test (Hrs) -
g /. ? é Increasing sand; little fine WELL CONSTRUCTION KEY
4 €& sand, stratified FILTER PACK
60— ﬁ' ?? BENTONITE SEAL ]
Notes: - BENTONITE GROUT
:Fl;?;'s tglken]usi n?l adlbcm 1b hf;mmer fta}li ng 30 inches. CAVE i MATERIAL 5T
30113 Class1ned DY visua! 1RSpecnIon.
DAMES & MOORE CONCRETE i




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - C65D {Cont.)

Praject No. "113-950-032 Location - Chevron Refinery
ot Date M.W. completed  11/12/86 Driller - Lambert, Inc.
S Supervising D & M Drilting Completed - 11/12/86

Geologist . David Wagnher
. Type of Rig - Hollow Stemn Auger

Depth (ft) Description
[
T w
- A h
-2 2
2 9
60 i ML 17 interbeds of fine to coarse sand

o

from 60" to 2’
S% Fine to coarse sand with litle fine

2}
108

[ 55 . s
o4 (M 3 = :: gravel, trace to little clay, trace silt,
A = Fae brownish-gray , medium dense,
70 J = saturated
x REERE A
=
32,157 \. 9’ ,\,\:',' ,\,\:: Decreasing clay ; ho clay
3- l‘l B s nil -l'\l el
B0
90 —
!
! WELL CONSTRUCTION KEY
FILTER PACK
pextonre st
Notes: BENTONITE GRoUT 28
* Blows taken using a 140 1b hammer falling 30 inches. CAVE N MATERIAL
*¥% Al s0ils classified by visual inspection. .
DAMES & MOORE CONCRE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
& Project : Chevron/Philadelphia Refinery Boring/Wwell No. - C95
FrojectMa.  '113-950-0%2 Location - __ Chevron Refinery
53 _ Date M.W. completed  10/22/86 Driller - Lambert, Inc.
L Supervising D & M ) Drilting Completed — 10/22/86
Geologist David Wagner ] i
-, . Type of Rig - Ho_nov Steen Auger
Depth (ft) Description CONSTRUCTION DATA
E “ Borehole Diam. - 10"
s 4
% § Borehnle Depth - 20°
¥ £
0 Macadam underiain by gravel Casing/Sereen Type - PYC
Fine to coarse sand with some  Caeing Driam. - 4
- fine gravet, litile silt, black,
:¢§ dry ; brick fragments Casing Depth - 20
e .
% STt with Tittle to some clay, _Screen Setting - 10" - 20°
% dark - gray, soft, moist; . .
b R - z;: erganics ; micaceous; weak Slot Width - _ 502
3 petroleurn odor Type of Seal - Bentonite
Type of Filterpack - #2 Sand
- Type of Grout -
MEASUREMENTS(NGYD)
10 B Top of Casing Elevation - 14.84°
; 3
Static Water Level Elevation - 8.71°
) Date Measured - 1/14/87
Surface Elevation - 1238
TEST DATA
15 3 m moreasing moisture; saturated |
CTe3smy MOETUre; Saturate Tgpe -
Depth to Intake (ft) -
Satic Water Level (R) -
Pumping Water Level {ft) -
s i
1120 Drawdown (ft} -
"- Length of Test (Hrs) -
! WELL CONSTRUCTION KEY
E FATER PACK
o otes: penTonnmeseal T
* Blows taken using 8 140 1b-hammer falling 30 inches. CONCRETE ]
*¥ i 3 j j 1
, All soils classified by visual inspection. CAVE NMATERIAL EX)
i ] DAMES & MOORE
i
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-950-032
Date M.W. completed  10/23/86

SupervisingD & ™ .
Geologist David Wagner
Depth (ft) Description

ol

*hlows/f
samples

0
Slag, sitt and sand
Silt with little to some clay
and trace fine sand, dark -
gray, soft, slightly moist,
Organics; micaceous;
petroleumn odor
57 m
Increased moisture; moist
10
Incraased moisture; saturated
15 —ig!
Increased organics
20
Notes:

* Blows taken using 8 140 1b hammer falling 30 inches.
*¥ Al soils classified by visual inspection.
DAMES & MOORE

Boring/well No. - C96

Lecation - Chevron Refinery
Driller - Lambert, Inc.
Drilling Comnpleted - 10722 /86
Type of Rig ~ Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - __1e°
éorehoh .Depth - 20°
Casing/Sereen Type - PYC
" Casing Diam. - 4=
Casing Depth - 1?2°
Scereen Setting - T-17
Slot Width - 0.02"
Type of Seal - Bentonite
Type of Filterpack - - 82 Sand
Type of Grout -
MEASUREMENTS{ NGYD)
Top of Casing Elevation - 14 61"
Static Water Level Elevation - 296
Date Measured - 1/14/87
Surface Elevation - 11.51°
TEST DATA
Pump Type -
Depth to Intake {ft} -
Satic Water Level (ft) -
Pumping Water Level (ft) ~
Drawdown (ft) - '
Length of Test (Hrs) -

WELL CONSTRUCTION KEY
FILTER PACK
senTonme seAL D
CONCRETE .
CAVE N MATERIAL [T
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project Ne.

Date M.¥. completed

Supervising D & M

Geologist

Depth {ft)

T

*blows/

10—

113-950-032

s
ks
-
P
4
,
7
rs

£ttt ot L

15 —g

Notes:

* Blows taken using s 140 1b hammer falling 30 inches.
*¥ All soils classified by visual inspection.

DAMES & MOORE

Boring/well No. - £97

CAVE N MATERIALEXX)

Location - Chevron Refnery
10/23/86 Driller - Lambert, Inc.
Drilting Completed - 10/23/86
David ‘Wagner X
Type of Rig - HoNlow Stem Auger
Description CONSTRUCTION DATA
Borehole Diam. - 10~
Borehole Depth - 20°
STt with little to some clay, _Casing/Screen Type - PYC
little fine gravel, tracefineto o . noo o 4"
coarse sand blackish < brown, 9 A
sof‘t, slightly moist ta mioist;  Cacing Depth - 15
brick fragments; petrolewn
odor Screen Seiting - 3~ 15°
Slot Width - Qo2"
Type of Seal - Bentonite
Type of Filterpack - 2 Sard
. . Type of Grout -
Fine to coarse sand with some .
fine gravel, little silt, little MEASUREMENTS(NGYD)
clay, blackish - gray and . ) .
brown, loose, saturated; Top of Casing Elevation - 132.07
brick fragments; strong Static Water Level Elevation - 317"
petroleum odor ; sheen on water
' Date Measured - 1714/87
Surface Elevation - 968’
TEST DATA
Purnp Type -
Depth to Intake (f) ~
Satic Water Level (f) -
Pumping Water Level (f1) -
| ML Siit with some clay, blackish- g ¥ai? ()
gray, soft, very moist; Drawdown (ft) -
organics; petroleum odor .
Length of Test (Hrs} -
WELL CONSTRUCTION KEY
FLTER PACK
penTonTE AL T
CONCRETE E




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphia Refinery

Project No.
. Date M.¥W. completed

SupervisingD & ™
Geologist

Depth {1t}

o

samples

(=]
—I*Mows /f

10—

1S 7 1m

20

Notes:

Boring/well No. - C98

113-950-032
10/23/86

David Wagner

Description

SP Fine to medium sand and gravel

ML St with little clay, Tittle to
fine to medium sand, little to
some fine gravel, grayish -
black, medium stiff, moist;
micacecus; glass and brick
fragments ; strong petroleum
odor

Silt with some clay , grayish -
brown, soft, moist ,weak
petroleum odor

Increasing moisture; saturated

Location - Chevron Refinery
Driller - Lambert, Inc.
Drilling Completed - 10 /23786
Type of Rig - Hollow Stefn Auger
CONSTRUCTION DATA
~ Borehole Diam. - 10"
Borehole Depth - 20°
Casing/Sereen fgpe - PYC
Casing Diam. - 4"
Casing Depth - 165"
Sereen Setting - 65 -165
Siot Width - 0.02"
Type of Seal - Bentonite
Type of Filterpack - 4 Sand
Type of Grout -
MEASUREMENTS{NGYD)
Top of Casing Elevation - 12.90°
Static Water Level Elevation - 592’
Date Measured - 1714/87
Surface Elevation - 247
TEST DATA

Pump Type -

Depth to Intake (ft) -

Satic Water Level (1) -

* Blows taken using 8 140 1b hammer fatling 30 inches.
+# All soils classified by visual inspection.

DAMES & MOORE

Pumping 'Water Level (ft) -

Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK
seNTORME SEAL [N
CONCRETE m

CAVE N MATERIAL BRXR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Projest No. ‘113-909-032

Date M. completed 2/19/86

Suﬁervising D&M
Engineer /Geologist T Heigason

Depth {ft) Description

|*blows It
‘sarrsples

o
= ML Sandy sitt with trace gravel
fine, blackish-grey, irace
gravel
2 — :
D = some clay
10 — = pi 7 Clayey silt with some
o5 (mflif: ¢l  coarse sand, grey
sp
Coarse sand, grey
15 — @l ML Sandy silt, fine, Yight
47 brown
20 —
Notes:

* Blows taken using 8 140 1h hammer falling 30 inches.

#* AN so0ils classified by visdal inspection.

Boring/well No. - D66

Location - Chevron Refinery
Driller - Drill Consultt |
Drilling Completed - 2719786
Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Borehole Diam. - o
Borehole Depth - 1557
Casing/Screen Type - PYC
Casing Diamn. - 4~
Casing Depth - 12.5°
Screen Setling - 25 -1253
Slot Width - O.Dé'
Type of Seat - Bentoniis
Type of Filterpack - »2 Sand
Type of Grout - Cement /Bentonite
' MEASUREMENTS { NGYD)
Top of Casing Elevation ~ 3523
Static Water Level Elevation - 3053
Date Measured - 1/9/87
Surtface Elevation - 3350°
TEST DATA
Pump Type -
Depth to intake (1) -
Satic Water Level {ft) -
Pumping Water Level (1) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack o

Bentonite Seal

¥/, -
Cement Grout Ve DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/Well No. - D67

Project No. '113-909-032 Location ~ Chevron Refinery
Date M.W. completed  2/19/36 Driller - ' Drill Consult
Supervising D & M E.J. Fillo Drilling Completed - 2/19/86
Engineer /Geologist ~-N ]
Type of Rig ~ Hollow Stem Auger
Depth (1t} Description CONSTRUCTION DATA
3 n Borehole Diam. - 7"
} —
2 % Borehole Depth - 25
0o =" - ]
gp  Crushed Stone; (FM) Casing/Soreen Type it i
Casing Diam. - 4" i
_ Casing Depth - 24
o Soreen Setting - 424
2 S STty clay with trace fine
5 - g;:_. e sand, dark gray , moist, Stot Width - 0.02"
é very soft; micaceous Type of Seal - Bentonite
g Type of Filterpack - *2 Sang
g Type of Grout - Cement/Bentonite
?" e & MEASUREMENTS (NGYD)
10 . g 5 ; Top of Casing Elevation - 16.12"
Z//’ 4 B Static Water Level Elevation - 233"
:é H=F Date Measured - 1 /9487
g =3 I Surface Elevation - 12.82"
A=k
15 - Ié H=E TEST DATA
E Pump Type -
dI= Depth ta Intake (F1) -
é A =E Satic Water Level (ft) -
é =k
4 A=} Pumping Water Level {ff) -
20— [ 1 = b Fine sanidy and silty
S EE O graveldarkoray Drawdown (F) -
=} Length of Test (Hrs) -
A =1V WELL CONSTRUCTION KEY
o Rl 22 cL Silty clay, dark gray
%" A=k ,///: Filter Pack
‘é -y Bentonite Seal g
25 — Vi weathered bedrock ; mica schist
Cement Grouwt 2
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphia Refinery Boring/well No. - D68

b

1
[Som—_

k]
A rmes = rul

et .

e WY

LE

Project No. "113-909-032 Location - Chevron Refinery
Date M.W. completed 2/20/86 | Driller - Drift Consult
?,‘,’3;,';?33 f ‘j; !z T. Helgason Drilling Ctiunp'leied - 2720186
Type of Rig - Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
"‘E w Borehole Diam. - s
;g %‘ Borehole Depth - 156"
0 | Sandy silt with some cobbles, Casing/Screen Type - Pve
fine , light brown Casing Diam. ~ 4~
Casing Depth - 12° 6"
Screen Setting - 26" -12'6"
5 — ] Silty fine to coarse sand Slot Width - 0.027
with some cobbles, tan, Type of Seat - Bentonite
moist : ‘
Type of Filterpack - ®2 Sand
Type of Grout — Cement /Bentonite
MEASUREMENTS (NGYD)
10 —m Top of Casing Elevation - 13.28°
ttica schist, weathered to Static Water Level Elevation - 9.04°
sand Date Measured - 1/9/87
» Surface Elevation - 973
15 — TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Water Level (fi) -
Pumping Water Level (ft) -
20 Dr awdown (1) -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
Filter Pack

* Blows taken using 8 1401t hammer falling 30 inches.

% Al soils classified by visual inspection.

Bentonite Seal “

Cement Grout o
DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectNo.  "113-909-032

Date M.W. completed 2719786

' Supervising b & M
Engineer /Geologist T. Helgason
Depth {1t} Description
3w
Za
= E
0 — %
i 5P Sand with some gravel,
fine to coarse, brown
ML Sandg silt, fine,
greyish-black, wet
5 —0
10 —m .
sm  Sand, fine to coarse,
tYight brown; (fill}
1 ]
15 —
20 —
tes:

* Blows taken using a 140 1b hammer falling 30 inches.

¥ AN 30ils classified by visusl inspection.

Boring/well No. - D69

Location - Chevron Refinery
Driller - Drift Consutt
Drilling Completed - 2719786
Tupe of Rig - Hellow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7
Borahole Depth - 15.5°
Casing/Screen Type ~ PYC
Casirg Diam. - 4"
Casing Depth — 135
Soreen Setting - 25 -12.5"
Slot Width - g.02"
Type of Seal - Bentonite
Type of Filterpack - . B2 Sand
Type of Grout - Cement/Bentonite

MEASUREMENTS {NGYD)

Top of Casing Elevation - 1497
Static Water Level Elevation - 10657
Date Measuted - 1/9/87
Surface Elevation - . 1291
TEST DATA
Pump Type -

Depth to Intake (ft) -

Satic Water Level (1t) -

Pumping Water Level (ft) -

Drawdown (ft) -

Length of Test (Hrs) ~

wEt L CONSTRUCTION KEY
Filter Pack

Bentonite Seal oM
Cement Grouwt 222

DAMES & MOORE |
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - D70

Project No. “113-909-032 Location - Chevron Refinery
Date M.W. completed 2/19/96 Driller - Drift Consult
Supervising D & M E.Fil - Drilting Completed - 2719786
. . J.Fillo .
Engineer /Geologist Type of Rig - Hollow Stem Auger
Depth {f1) Description CONSTRUCTION DATA
< Borehole Diam. - 7"
¥
2 Borehole Depth - 7
0 —* : - _
Oily crushed stone; (D) Easing/Soreen Type ik
‘ Casing Diam. - 4"
Casing Depth - 5
Screen Setting - 3 - 15°
5 — Sandy s, very fine, Slot Width - 002
dark brown, wet, very _Type of Seal - Bentonite
soft; oily )
Type of Filterpack - *2 Sard
Type of Grout — l:emgnt?‘Bentonﬂe
MEASUREMENTS (NGYD)
10 Sy clay, dark gray, Top of Casing Elevation - 12.54'
roist, very soft;
micaceous Static Waler Level Elevation- 9.69°
Date Measured - 179787
Surface Elevation - 11.38°
TEST DATA
15 —
Purnp Type -
Depth to Intake (1) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
20 ' Drawdown (ft) -
Length of Test (Hrsj -
WELL CONSTRUCTION KEY
Notes:
¥ Blows taken using a 140 1b hammer felling 30 inches. Filter Pack

Bentonite Seal

Cement Grout 224

** All soils classified by visusl inspection.

DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - D71

Project No. “113-909-032

Date M.W. completed  2/20/86

SupervisingD & M .
Engineer /Geologist  _Pndre lvansi
Depth (ft) Description
3
2
0 *
SM/
9 — Sitty sand to clayey sand,
dark grey to black, moist,
soft
10 — kb
75
A cL
’,}' >
73
s
78
%%
0
15 ?j 5: Sily clay, dark grey,
é moist, soft
1
78
7 5
ﬁ
7
g‘/"{' =
20 % Sity sand, dark grey,
moist, soft
25 —

Location — Chevron Refinery
Priller - Dol Consult
Drilling Completed - 2/20/86
Type of Rig - Hollow Stem Auger

CONSTRUCTICN DATA

Borehole Biam. - I”
Baorehole Depth - 25"
Casing/Sereen Type - PYC
Casing Diam. - ] 4"
Casing Depth 20
Screen Seiting - S -20
Slot Width - 002"
Type of Seal - Bentonite
Type of Filterpack - o %2 Sand
Type of Grout - Cement/Bentonite
~ MEASUREMENTS (NGYD)
Top of Casing Elevation - 13.22'
Static Water Level Elevation - 5.79
Date Measured - 1 /9787
Surface Elevation - 1041
TEST DATA
Pump Type ~

Depth to ntake () ~

Satic Water Level (fi3 -

Pumping Water Level {ft}) -

Drawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack T

Bentonite Seal

V
Cement Grovt P24 DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - 72

Project No. "1 13~909-032 ' Location - Chevron Refinery
Date M.W. completed 2/20/86 Driller - Drill Consult
Supervising D & ™M T HELGASON Drilling Completed - 2720786
Engineer /Geologist . .
Type of Rig ~ Hollow Stem Auger
Depth (1) Description CONSTRUCTION DATA
E " Bor ehole Diam. - | 7
b4 .
a 2 Borehole Depth - 15°6°
* &
0 ' ] gp  Sand with trace cobbles, Casing/Screen Type - PYC
fine o coarse, dark brown Casing Diam. - 4"
Casirng Depth - 14*
Screen Setting ~ 4"~ 14"
5 = - — fing to Tight brown Slot Width - 0.02"
cL with increased silt content Type of Seal - Bentonite
_Tupe of Fitlterpack ~ %2 Sand
"~ Type of Grout - Cement/Bentonite
MEASUREMENTS (KGYD)
10 Clayey silt with tr
» ey silt wi ace . L .
14 fine sand, Tight brown, Top of Casing Elevation 1558
moist Static Water Level Elevation — 654"
Date Measured - 1/9/87
Surface Elevation - 13.76'
1z |l
TEST DATA
15 — : J Weathered bedrock, tan; :
LILELERLH mica schist o Pump Type -
Depth to Intake (ft) -
Satic Water Level (1Y) -
Pumping Water Level (ft) -
20 —
Drawdown (ft) -
Length of Test (Hrs) -
Notes- WELL CONSTRUCTION KEY
* Blows taken using & 140 1b hammer falling 30 inches. Filter Pack
% A1l soils classified by visual inspection. Bentonite Seal  [ERRM

7
Cement Grout  PZZ4 1\ e & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinary

Project No. 143-909-022

Date M.W. completed  2/20/86

SupervisingD &M

Engineer /Geologist  _rare fransiu

Depth (ft) Description

*blows/ft
'sampies

0 0 ©
’% Sitty sand, yellow
?
Z
.
Z
é
5 —zim|
///Z yellowish-orange, dry,
ﬁ soft, loose
7
%
10 — W
2z
=/
IS5 wet, very dense
20 very fine to coarse
Notes: :

* Blows taken usinga 140 1b hammer falling 30 inches.

% ALl soils classified by visual inspection.

Boring/Well No. - D73

Location - Chevron Refinery
Drifler - Drill Consult
Drilting Completed - 2/20/86
Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Borehole Diam. - Fis
Borehole Depth - 20'
Casing/Soreen Type - PYC
Cazing Biam. - 4"
Casing Depth - 20°
Screen Setting - 10" - 20"
Slot Width - g.0z"
Type of Seat — Bentonite
_Type of Filterpack - #2 Sand
Type of Grout - Cement/Bentonite
MEASUREMENTS {NGYD)
Top of Casing Elevation - 27.02
Static Water Level Elevation - 1472
Date Measured - 1/9/87
Surface Elevation - 2337
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
Drawdown (£) ~
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Fitter Pack

Bentonite Seal iR

, - :
Cement Grout 72 DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-350-032
Date MW, completed  10/1/86

SupervisingD & M

Geologist David Wagner
Depth {ft) Description

*blows /'
samples

° ML Silt with little clay, some fine _Casing/Screen Type - PYC
gravel, brown, soft, moist Casing Diam. - 4-
Casing Depth - 125"
Grades to grayish - brown
Increased rnoisture; very moist Screen Setting - 25 -125"
CL  Silt and clay , medium gray, ] .
5 -5 ML  soft to medium stiff, moist; Slot Width - 8.02
wood debris; micaceous Type of Seal - Bentonite
Type of Filterpack ~ #2 Sand
Tupe of Groyt -
Z1SP  Medium sand with little silt, MEASUREMENTS(NGYD)
10 —} trace coarse sand, brown, . . ) .
19 medium dense, very moist Top of Casing Elevation - 10.27
Static Water Level Elevation - 487"
Date Measured - t/14/87
Surface Elevation - 72
15 i 5 TEST DATA
12 [ i Decreasing silt; trace silt
% = Pumnp Type -
Depth to intake (£t} -
Satic Water Level (ft) -
Pumping Water Level (ft) -
20 Drawdown (f) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FLTER PACK
Notes: penToNE seaL  DEDR

* Blows taken usinga 140 1b hammer falling 3Qinches..
** All soils classified by visual inspection.
DAMES & MOORE

Boring/Well No. - D107

Lecation - Chevron Refinery
Driller - Larmbert, Inc.
Drilling Completed - 1071 /86
Type of Rig - * Hollow Stem Auger
- CONSTRUCTION DATA
Borehole Diam. - 6"
Borehole Depth - | X4

CONCRETE e

CAVE IN MATERIAL RS
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project o,

Date M.W. completed

Supervising D & M
Geologist

Depth {ft)

-

J*blows /f
garnples

<

15 —Jtak

S0/3"

20 —

Notes:

113-950-032
t0/1/86

David ‘Wagner

Description

Silt with Tittle to some clay
and trace fine sand,grayish -
brown, soft, stightly moist;
micaceous

Clay with some silt, trace
fine to medium sand, trace
fine gravel, gray and brown,
medium dense, slightly moist
Increasing sand; some sand

Silt with some clay and some
fine to medium sand, trace
fine gravel, grayg and brown,
dense , moist :

Fine sand with some silt and
trace to little clay, grayish -
brown, dence, saturated

Refusal at 15°; Wissahickon
Schist

* Blows teken using a 140 Yb hammer falling 30 inches.
** Al soils clessified by visus) inspection.

DAMES & MOORE

Boring/well No. - D108

Location - Chevron Refinery
Dfmer - Lambert, Inc.
Drilting Completed - 10/1/86
Type of Rig - - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diam. ~ 5"
Borehole Depth ~ 15
Casing/Screen Type - PYC
Casing Dlam. - 4"
Casing Depth ~ 14’
Screen Setting - 4’ - 14"
Slot Width - ggoz2"
Type of Seal ~ Bentonite
Type of Filterpack - B2 Sand
Type of Grout -
MEASUREMENTS{NGYD)
Top of Casing Elevation - 1087
Static Water Level Elevation ~ 532
Date Measured - 1714/87
Surface Elevation - 837
TEST DATA
Purap Type -
Depth to Intake (1) -
Satic Water Level (ft) ~
Pumping Water Level (ft) -
Drawdown (ft) -
Lenath of Test (Hrs) -
YWELL CONSTRUCTION KEY
FILTER PACK
sentonme seal IR
CONCRETE | ]

CAVE IN MATERIALERX]
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No.
Date M.Y. completed

Supervising D & M
Geologist

L

&

©
.
T'ta‘
o
e
o

ol ;
¥ a
2 E
o * "
5 5 m
10 m
20 —-
Notes:

.=

“113-950-032

1072786

David Wagner

Z

EURRIRRR

Description

Silt with some fine to coarse
sand, brown, loose, slightly
moist

Clay with soeme coarse mica
and trace silt, ight brown -
orange, soft, stighthy moist;
weathered ¥Wissahickon Schist

Increasing moisture and
density ; medium dense ,
saturated

Increasing density ; dense

* Blows taken usinga 140 1b hammer falling 30 inthes.
#% All soils classified by visual inspection.

DAMES & MOORE

Boring/well No. - D109

tocation - Chevron Refinery
Driller - Lambert, Inc.
Drilling Completed - V 10/2/8¢6
Type of Rig - Hollow Stems Auger

COMSTRUCTION DATA

Borehole Diam. - 6"
Borehole Depth - 15°
Casing/Screen Type - PVC
Casing Diam. - 4"
Casing Depth - 125
Sereen Selling - 25" - 12%
Sl':_:t ‘Width - .oz
Type of Seal - Bentonite
Type of Fillerpack ~ ®2 Sand
Type of Girout =
MEASUREMENTS{NGYD)
Top of Casing Elevation - 1831
Static Water Level Elevation - 1461
Date Measured - 1/14/87
Surface Elevation - 1610
TESY DATA
Pump Type -
Depth to Intake {fi) -
Satic Water Level (/1) -

Fumping Water Level (i) -

Drawdown {f) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
FILTER PACK
BENTONITE SEAL
CONCRETE [ |
CAVE IN MaTERIAL X
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. ‘113-909-032

Date M. completed 2/21/86

SupervisingD & M
Engineer /Geologist 1 Hielgason

Depth (ft) Description

=
-
W
=
L=
o
0 —%
Sandy siit, fine,
blackish—grey , moist
9 — coarse sand, trace wood,
blackish-grey , moist; fill
10 Sand, fine to coarse with
cobbles, trace silt and
wood, blackish-grey,
wet; (i)
15 —
20 —
Motes:

* Blows taken using 8 140 1b hammer falling 30 inches.

% All 30ils classified by visual inspection.

Boring/Well No. - 574

tocation - Chevron Refmery
Di-iller - Drill Consult
Drilling Completed ~ 2/21/86
Type of Rig ~ Hollow Stem Auger
' CONSTRUCTION DATA
Borehole Diam. - 7"
Borehole Depth - 156~
Casing/Screen Tupe - ’ PYC
Casging Diam. - 4~
Caging Depth - 14°
Screen Setting - 4'-14"
Shot Width - ‘ gaz"
Tgpe of Seal - Bentonite
_Type of Filterpack - 32 Sand
Type of Grout - Cement /Bentonite

MEASUREMENTS (NGYD)

Top of Casing Elevation ~ 14.54°

Static Water Level Elevation - 6.95°

Date Measured - 1 /9787
‘Surface Elevation - 1281°
TEST DATA

Pump Type -

Depth to Intake () -

Satic Water Leve] (ft) -

Pumping Water Level (ft) -

Drawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
© Filer Pack

Bentonite Seal

Cement Grout A .
DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectNo.  °113-9039-032

Date M.W. completed 2/21/86

Supervisig D & M T. Helgason

Engineer /Geologist
Dept’_ {ft) Description
= :
2
2 a
£ £
0 W
: = Sandy silt with trace
gravel, fine, blackish-grey,
moist
2 —m Silty fine sand with
trace gravel and wood,
blackish—grey , moist
10— - Coarse sandy gravel with
silt lenses and trace wood,
blackish-grey,
15 — Fine sandy silt,
blackish—grey
20
Notes:

* Blows taken using 8 140 1b hammer falling 30 inches.

*% Al soiils classified by vizual inspection.

Boring/well No. - 575

Location - Chevron Refinery
Driller - Dl Consult
Drilling Completed - 2721 /86
Type of Rig - Hollow Stesn Auger

CONSTRUCTION DATA

Borehole Diam. ~ 7"
Borehole Depth - 15° 6"
Casing/Screen Type - PV
Casing Diam. - 4"
Casing Depth - . ) 15' 6~
Screen Setting - 5'6"-15'6"
Slot Width - [R17
Type of Seal ~ Bentonite
Type of Filterpack - *2 Sand
Type of Grout - Cement /Bentonite

MFASUREMENTS { NGYD)

Top of Casing Elevation - 13.197

Static ¥Water Level Elevation - 645"

Date Measured - 1/719/87

Surface Eleyation - 12.78°

TEST DATA

Purnp Type -

Depth to Intake (1) ~

Satic Water Level {(ft) -

Pumping Water Level {ft) -

Dréwdown () -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal m

c tGrout K24
ement Brod DAMES & MODRE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - 576

Project No. 113-909-032 Location - Chevron Refinery

Date M.W. completed 2/21/86 Driller ~ Drilt Consult
Supervisig D&M L. o Drilting Cornpleted - 2421786
Engineer /Geologist Type of R:g - Hollow Stemn Auger
Dept*_ () Description CONSTRUCTION DATA
§ % Borehole Diam. - 7"
5? E Bor ehole Depth - 15
o Casing/Screen Type - PYC
Casing Diam. - ' 4"
Casing Depth - 14"
Screen Setting - 4' - 14"
5 —Im Sandy gravel, medium Slot Width - 002"
coarse, wet Type of Seal - Bentonite
Type of Fitterpack - 2 Sand
_Type of Grout - Cement/Bentonite
MEASUREMENTS {NGYD)
10 — = Sty sand with trace Top of Casing Elevation - 8.36'
g;‘:;;elg;g:r,lsct?;:g , SHff Static Water Level Elevation - -3.95°
Date Measured - 179787
Surface Elevation - . B8os’
15 TEST DATA
Pump Type —
Depth o Intake (fi) =
Satic Water Level (ft) -
Pumping Water Level (ft) -
20 Drawdown (ft) -
Length of Test {Hrs) -
Notes: WELL CONSTRUCTION KEY
* Blows taken using a 140 1b hammer falling 30 inches. Filter Pack

Bentonite Seal

#% A]1 soils classified by visual inapectien.

Cement Grout 257
MHESV& HMODRE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphia Refinery

Project No. 113-909-032

Date M.W._completed 2/20/86

Supervising D & M T Helgason

Engineer /Geologist
Depth_{ft) Description
X
oy
=
=
L
o x
N sw Fine to coarse sand with
" trace silt and mica schist
=
<l
5 —im A
"
sP
10 —m Sandy gravel with
trace silt, fine
15 — Silty gravel, fine,
brown, coarse sand,
trace mica schist
20 —
Motes:

* Blows taken using a 140 1o hammer falling 30 inches.

%% All soils classified by visual inspection.

Boring/well No. - §77

Location - . Chevron Refinery
Driller - Drill Consult
Drilling Completed - ' 2/20/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - ‘ 7
Borehole Depth - - 16*
Casing/Screen Type ~ PYC
Casing Diam. - 4"
Casing Depth ~ i5°
Screen Setting - 5'-15*
Slot Width - 002"
Type of Seal - Bentonite
Type of Filterpack ~ *3 Sand -
Type of Grout - Cement/Bentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - - 6.20°
Static Water Level Elevation- -4.11°
Date Measured - 1/9/87
Surface Elevation - 5.20°
TEST DATA
Pump Type -
Depth to Intake {(ft) -
Satic Water Level {1t} -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack
Bentonite Seal

Cement Grout 4

DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Phiiadelphia Refinery Boring/Well No. - 578

Project No. ‘113-909-032 Location ~ Chevron Refinery
Date M.%. completed  2/21/86 Driller - Drifl Consult
supervising D & ™M Drilling Completed - 2721/86
Coger ieiogit 1Moz Tupe of Rig - Hollow Stem Auger
Depth (ft) - Description CONSTRUCTION DATA
g Borehole Dism. - 7"
% Borehole Depth - _ 18’
o -7 Sandy silt, brown, Casing/Screen Type - i
stightly muoist, Casing Diam. ~ 4-
Casing Depth - 14°
Screen Setting - 4" - 14
s —mlitd=E fine, moist Slot Width - 0.02°
- : Type of Seal - Bentonite
Type of Filkerpack ~ *2 Sand
Type of Grout - Cement /Bentonite
: MEASUREMENTS {NGYD)
10 —m Fine sand ;:;:";e;‘;b:s"'fﬂt Top of Casing Elevation - 277"
Static Water Level Elevation - -4 69"
Date Measured ~ 1/9/87
Surface Elevation - : 252
15 — 2 Sandy gravel, coarse, TEST DATA
brown Pump Type -
Depth to tntake (1) -
Satic Water Level (ft) -
Purnping Water Level () ~
20 — Drawdown (ft) -
Length of Test {Hrs) -
WELL CONSTRUCTION KEY
Notes: Fitter Pack

¥ Blows taken using & 140 1b hammer falling 30 inches.
Bentonite Seal NN

5% Al soils classified by visusl inspection. .
pec Cement Grout 222

DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphia Refinery Boring/well No. - 579
ProjectMo.  113-909-032 : Location - Chevron Refinery
Date M.W. completed  2/21/86 Driller - DriTl Consult
Supervising D & M Andrei bvanciu Drilling Completed - 2/21/86
Engineer /Geologist Type of Rig ~ Hollow Stem Auger

Depth {ft) " Description CONSTRUCTION DATA
£ Borehole Diam. - 7"
-—E Borehole Depth - 15°
0 — Sand with trace silt, Casing/Screen Type - PVC
dark grey o black Casing Dism, - ‘ 4=
Casing Depth - 14’ 6™
Silty clay, dark grey Sereen Setting - 46" - 14'6"
moist, soft
5 Slot Width - o.02"
Type of Seal - Bentonite
_Type of Filterpack - %2 Sand
arades to sandy gravel, Type of Grout - Cement/Bentonite
dark grey, moist MEASUREMENTS (NGYD)
10 Top of Casing Elevation - 3.88°
f:l? aravel, dack ey Static Water Level Elevation - -3.94°
Date Measured - . 1/9787
Sur face Elevation - 332
15 TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Vaier Level (f1) -
20 — - . Drawdown (ft) - -
| Length of Test (Hrs) -
Notes: _ WELL CONSTRUCTIOMN KEY
# Blows taken usinga 140 1b hammer falling 30 inches. Filter Pack
Bentonite Seal  Biigk

#% Al s6ils classified by visual inspection.

CementGrowt  VZZ4 o4\rc s MOORE
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1 0G of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/wetl No. - 580

ProjectMo.  "113-909-032 Location - Chevron Refinery
Date M.W. completed 2/21/86 Driller - Drifl Censutt
Supervising D & M i vanct Drilting Completed - 2421786
Engineer /Geologist _Type of Rig - Hollow Stem Auger
Depth_(ft) Description CORSTRUCTION DATA
o, .
E » Borehgle Diam. - 7
§ g Borehole Depth - 20"
——— “ -
0 = -,. SM  Silty sand, dark gray, Casing/Screen Tupe — PvC
Casing Diam. - 4"
Casing Depth - 15
Screen Setting - 4'8"-14'§ "
5 » Slot Width - oo0z"
_Type of Seal - Bentonite
Type of Filterpack - B2 Sand
Type of Grout - Cement /Bentonite
MEASUREMENTS (NGYD)
'0 —1 come pebbies, dark gray, : YOP of Casing Elevation - 3.0
wet, soft :
Static Water Level Elevation - -4.80"
Date Measured - 1/9/87
Surface Elevation - 3z
= TEST DATA
15 — Silty clay, dark grey,
ML wet, Pump Type -
1
&P f;fg gravel, grey to Depth to Intake (ft) -
Satic Water Level (f) -
Pumping Water Level {f) -
20 ' Drawdown (1t} -
Length of Test (Hrs) -
‘ WELL CONSTRUCTION KEY
Notes:
* Blows taken using s 140 1b hammer falling 30 inches. Filter Pack

®% Al s0ils classified by visual inspection. Bentonite Seal M

Vs
Cement Grovt A pamps & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Froject No. ‘113-909-032
Date M.W. completed 2/21/86

SupervisigD & M . .
Endgi 2Geologist Andrei lvansiu
Deptb {1t) Description
&
ra-
g .;:1 ™
o —*+
€L Clay , brown, plastic,
shghtly moist
S Y | ] Silty to clayey sand
10 —5;|mE Sand with gravel, coarse,
sp dark gray to brown, wet,
stiff, dense
iS5
20 —
Notes:

* Blows taken using & 140 1b hammer falling 30 inches.

*% A1l soils classified by visusl inspection.

Boring/well No. - S81

Location - ) Chevron Refinery
Driller - Drill Consult
Dr ilting Completed - 2/20/86
Type of Rig - Hollow Stern Auger
_ CONSTRUCTION DATA
Borehole Diam. - i
Borehole Depth - 15°
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth — _ 13' 3"
Screen Setting - 33" -13" 2"
Slot Width - aoz”
Type of Seal - Bentonite
Type of Filerpack - *2 Sand
Tupe of Grout — Cement/Bentonite
MEASUREMENTS (NGVD)
Top of Casing Elevation — 357
Static Water Level Elevation - -4.55
Date Measured - 1/9/87
Surface Elevation - . 1.51°
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (7t} -
Prawdown (ff) -
Length of Test {Hrs) -
WELL CONSTRUCTION KEY
Filter Pack
Bentonite Seal ikl

Cement Grout 24
DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Cheyron/Philadelphia Refinery

Project No.

113-909-032

Date M.W. completed 2/25/86

Supervising D & M

Engineer /Goologist Blake Moyer, Jr.
Dept!:-v (ft) Description
$ 2
: 3 -
0 — : 747 CL
7
.
"
o ,/;
:§: f
7
= /
2 2 % . o
5 —1im 2 ﬁ Sily clay, greyish-black,
é dry to moist, very loose
Y
e é
Z
é
7
2 .
10 n % moist, soft
7
.
%
/4 SCZ Sitty clay with trace sand,
VA CL  moist to wet, very soft
15 —
20 —
Notes:

* Blows taken using @ 140 1b hammer falling 30 inches.

*% AN s0ils classified by visual inspection.

Boring/well No. - 582

Logcation - Chevron Refinery
Driller - . DriTl Consult
Drilling Completed ~ 2/25/86

Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diam. - 7"

Borehole Depth - 14°

Casing/Screen Type - PYC

Casing Diam. - 4

Casing Depth - 13

Screen Setiing - z-13

Slot Width - 002"

Type of Seal - Bentonite

Type of Filterpack - *2 Sand

Type of Grout - Cement /Bentonite
 MEASUREMENTS (NGYD) |

Top of Casing Elevation ~ 200"

Static Water Level Elevation - 130"

Date Measured - 1/9/87

Surface Elevation - 1.7’

TEST DATA

Pump Type -

Depth to Intake (ft) -

Satic Water Level (1) -

Pumping Water Level () -

Drawdown (i) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal m

t « A2
Cement Grout DAMES & MOGRE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphis Refinery

Praoject No. 113-509-032

Date M. completed  2/22/86

Supervising D & M T. Helgasen

Engitreer /Geologist
Dei;th (ft) Description
: 5
-
0 -*q ol b |
ML Clayey silt, some fine o
coarse sand, blackish-grey,
moist
s all
: a
N7 =
10 —imPgs: ) ) )
,ﬁ = Sitty clay with some fine
g" % sand, blackish-grey , wet
g :
72
,,4
n
ie '//'
15 — Y
20 —
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

** Al soils classified by visual inspection.

Boring/well No. - 583

Location — Chevron Refinery
Driller - Drill Consuht
Drilting Completed - 2722786
Type of Rig - Hollow Stern Auger
CONSTRUCTION DATA '
Borehole Diam. — i
Borehole Depth - 15" 6~
Casing/Screen Type - PYC
Casing Diam. — 4"
Casing Depth - 13
Screen Setting - -1z
Sht. Width - ag2”
Type of Seal - Eentonite
Type of Filterpack ~ - %2 Sand
Type of Grout - Cement /Bentonite

'MEASUREMENTS {NGYD)

Top of Casig Elevation - 435

Static Water Level Elevation’ - -3.53°

Date Measured - 1/9/87

Surface Elevation — 355°

TEST DATA

Pump Type -

Depth to Intake (ft) -

Satic Water Level (1t} -

Pumping ‘Water Level {ft) -

Drawdown (ft) -

Length of Test (Hrs) ~

YWELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal

Cement Grout o

DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - S104

Project No. ~  "113-950-032 Location - ‘ Chevron Refinery .
Date M.W. completed  10/3/86 Driller - Lambert, inG.
Supervising D & M ] Drilling Completed - 10/3/86
Gealogist David Wagner,
Type of Rig - Hollow Stern Auger
Depth {1t} Description CONSTRUCTION DATA
g :
ME » Borehole Diam. - 6"
g %
2 £ Borehole Depth - , i
4 "
o . SW Fine to coarse sand with Jittle _Casing/Screen Type - PYC
' silt, trace clay, dark brown . . -
' ] A » .- 4
. looze, moist; glass and ceramic Casing Diam
' fragments Casing Depth - 15
’ Screen Setting - 5 -5
0 = Slot Width - 0.02"
3 T imb{s
i = Type of Seal - Bentonite
5 5 Type of Filterpack - *2 Sand
0 = Type of Grout -
RE MEASUREMENTS{NGYD)
10——lmt} Top of Casing Elevation - 11.97"
Z = CL  Clay with tittle silt, gray, very Static Water Level Elevation — IAT
o soft, moist; organics
3 : Date Measured - 1/14/87
z (MY 2 : o — -
72 4 Increasing organic content, Surface Elevation Q25
=} increased silt; clay with TEST DATA
15 72 = some sitt _
// SHELBY TUBE taken Pump Type -
i5 .
G from 15°t0 17 Depth to Intake (ff) -
Satic Water Level (ft) -
Pumping Water Level (ft} -
20 Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
" FLTER PACK
Notes: BENTONITE SEAL Gl
* Blows taken using 8 140 b hemmer falling 30 inches. CONCRETE e

*% Al spils classified by wisusl inspection.

CAVE INMATERIAL ]
DAMES & MOORE S
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadeiphia Refinery

Project No. 113-950-032

Date M.Y. completed  10/7/86

Supervising D & M

Depth ({1} Description
ot
S w
w
: £
= ]
o—="

ML Silt with little clay and Tittle
fine sand, dark brownish—gray,
soft, very moist; organics;

y micaceous
1 02""'";5 -
GP  Fine gravel with little fine to
‘ coarse sand and little <ilt,
15 Mg brown, medium dense,
saturated .
6 Grading to dark reddish-brown
20— mtse :
12 Increased sand: sand and fine
4 ‘ gravel
T : gw  Decreased gravel: some gravel
1\
27 .~ Grading to light reddish-brown
~
"
47 B ‘s Brading to brownish-yeTlow,
- dense
40— )
12 W N Gr ading to reddish-brown
Q
] 7
18 N Grading to grayish- red- brown
. A
50 o i
o4 | 9l gp  Increased gravel: fine gravel
. :4‘ with little to some sand, Tight
/ -9 grayish-brown
2 i- 2 / gp Grading to yellowish-brown
B / Decreased gravel and coarse
60 800 sand: fine o medium sand with
Notes: ALK AE trace fine gravel

* Blows taken using a 1401b hammer falling 30 inches.
% AN soils classified by visual inspection.
DAMES & MODRE

Boring/well No. - S10S5

Location - Chevyron Refinery
Driller - L amber, inc.
Drilting Completed - 10/7/86

Type of Rig - Hollow Stern Auger

CONSTRUCTION DATA

Borehale Diam. - 10"
Borehole Depth - m
Casing/Screen Type - Py
Casing Diam. — 4"
Casing Depth - 125"
Screen Setting - 25'-125
Slot Width - 00z"
Type of Seal - Bentonite
Type of Fiterpack - 22 Sand
Tijpe of Grout - Bentonite
MEASUREMENTS{NGYD )}
Top of Caging Elevation - 3.83"
Static Water Level Elevation - -4 35"
Date Measured - 1714787
Surface Elevation ~ agax
TEST DATA
Pumgp Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (i) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK o]
BENTONITE SEAL
BENTONITE GROUT
CAVE IN MATERIAL XX
CONCRETE a




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphia Refinery Boring/Well No. - S105 (Cont.)

Project No. 113-950-032 Location - Chevron Refinery
Date M.W. completed  10/7/8€ Drifler - Lambert, Wnc.
Supervising D & M 3 A Drilling Completed - 1077/26
Gmbgist David Vaqner -
- Type of Rig - Hollow Stern Auger
Depth (ft) Description
£ .
w &
3 2
£ 2
6059 I Increased gravel and coarse sand:
fine to coarse sand 'with some fine
gravel; micaceous
13 | Clay with little to some silt and
trace fine sand, gray, stiff, meist;
micaceous
70 —
80—
90 ——
WELL CONSTRUCTION KEY
FILTER PACK :
pentonme seal. TR
Nﬁiesé' tak i 1401b ha falling 30 inche ONITE ZZ
+2 A1 safls classifed by visualﬁi‘;nsep;?io::q ene CavE maTERIAL R
CONCRETE e

DAMES & MOORE




{ LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
] Project : Chevron/Philadelphia Refinery Boring/well No. - S106
i B
I Project No. 143-950-032 Location - Chevron Refinery
E Date M.W. completed  10/2/86 Driller ~ Lambert, Inc.
L3 SupervisingD &M Drilling Completed - 10/2/86
" Geologist David Wagner
3 . Type of Rig ~ Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
e ‘“‘g: Borehole Diam. - 6"
: % Borehole Depth - 15"
* .
0 T ML Silt with little clay, trace fine _Casing/Screen Type - PYL
F to medium sand, trace fine Casing Diam. - 4~
: gravel, dark brown, soft, L331hg 1M
moist; glass and brick Casing Depth - 13
fragments
Screen Setting -~ I -1%
5 Slot Width - 0.02”
3 -t Inoreasing moisture; satursted 1o of Geal - Bentonite
# Type of Filterpack - *2 Sand
Type of Grout -
[t Increasing gravel; some fine upe of Grout
§ gravel MEASUREMENTS(NGYD)
: 10 4 ‘ Top of Casing Elevation — 12.13°
a S _SLA
i CL Clay with little sit, trace  Gtatic Water Level Elevation - 7.04'
L2 fine sand, gray, soft, very
moist Date Measured - $/14/897
”E Surface Elevation - 9.13'
£ T DATA
i5 - TEST DAT
E— : Pump Type -~
L Depth to Intake (ft) -
- Satic Water Level (1) -
L] _ _Pumping Water Level (ft) -
20 ‘ Drawdown () -
¥
Length of Test (Hrs) -
= WELL CONSTRUCTION KEY
FLTER PACK
Notes: peNTONITE SEAL (L
# Blows taken usinga 140 1b hammer failing 30 inches. CONCRETE s
] *% Al soils classified by visual inspection.
L DAMES & MOORE CAVE IN MATERIALROR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project Bo.

Date M. . completed

Supervyising 0 & M
Engineer /Geologist

¥
=
=
P
=
o

15

20 —1

*hlows /1t

Notes:

113-909-032

2/26/86

Dave YW agher

Pescription

223

] SM  Silty sand with trace
gravel, brown-black , moist

- -+ - Silty sand with trace
" elay, brownish gray, wet,
very soft

e Sitty clay with trace
organics, black-brown,wet

¥ Blows taken using a 145 1b hammer falling 30 inches.

*¥% Al s0ils classified by visual inspection.

Boring/well No. - HB5

Location - Chevron Refinery
Driller - Drill Consult
Drilling Completed - 2/26/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7"
Borehole Depth — ' 16°
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth ~ 13"
Screen Setting - 3-1F
Shot Width ~ . agz2”
Type of Seal - ' Bentonite
Type of Fikerpack - 22 Sand
Type of Grout ~ Cement /Bentonite
MEASUREMENTS {NGYD)
Top of Casing Elevation - 222"
Static Water Level Elevation - 437"
Date Measured - 1/9/87
Surface Elevation - 9.92'
TEST DATA
Pump Type -
Depth to intake (ft) -
Satic Water Level (f1) -
Pumping Water Level {ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY

Filter Pack

Bentonite Seal “
Cement Grout 224

DAMES & MOGRE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinerg‘

Project No. 113-909-032
Date M.W. completed  2/26/86
Supervising D & M
Engineer /Geologist Dave Wagner
Depth (ft) Description
X w
x 2
s £
o — ° n
23 SM gily sand with trace
gravel and clay , fine,
brown-black , moist
S —m
Z
. 5 CL
7%
10 —ig /ﬁ e Silty clay with trace sand,
2 ’é % black-brown, moist
78
V, e
Z
7
é
7 5
15 —1
20 —J

Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

*% Al soils clsssified by visual inspection.

Boring/Well No. - HB6

Location - Chevron Refinery
Driller - Drift Consult
Drilling Completed - 2/26/86
Type of Rig - Hollow Stemn Auger

CONSTRUCTIDN DATA

Borehole Diam_- 7"
Borehole Depth - 16"
Casing/Screen T'gpe - PYC
Casing Diam. -~ 4~
Casing Depth - 13
Screen Setting - 3"-13'
Slot Width - 002"
Type of Seal - Bentonite
Type of Fitterpack - *2 Sand
Type of Grout - Cement /Bentonite

MEASUREMENTS (NGYD}

Top of Casing Elevation - 13200
Static Water Level Elevation- 5.94°
Date Measured - ' 1/9/87
Surface Elevation - 9.86°
TEST DATA
Pump Type -

Depth to Intake (fY) -

. Satic Water Level () -

Pumping Water Level (ff) -

Drawdown (ft) -

Length of Test (Hrs) -

WELYL CONSTRUCTIOR KEY
Filter Pack

Bentonite Seal  JEEH

Cement. Grout V7 DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No_ 113-509-032
Date M.W. completed  2/26/86
Supervising I & M
Engi JGeologist Dave Wagner
Depth {ft) Description
o
= "
» 2
2 3
2 E
2 =
0 :
Silty sand with trace
gravel, black, moist
Silty clay, brewn-black,
moist
9 — .
5 u
Silty sand with trace gravel,
black-brown, moist; free
product
10—y g Silty clay, black-brown,
2 :é wet, loose '
7
Z
Z
7
g
2 |mE
15 —
20 —
Motes:

* Blows teken using a 140 1b hammer falling 30 inches.

*¥ A]l soils classified by visual inspection.

Boring/Well No. - H87

Location - Chevron Refinery
Driller ~ Drill Consult
Drifting Completed - 2/26/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7™
Boretiole Depth - 14°6"
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth ~ 13°
Screen Selting - 3 -13°
Slot Width - 002"
Type of Seal - Bentonile
Type of Filterpack - ' *2 Sand
Type of Grout - Cement/Bentonite
~ MEASUREMENTS (NGYD)
Top of Casing Elevation - 1215
Static ‘water Level Elevation - 6.06"
Date Measured - 1/9/57
Surface Elevation - 259
TEST DATA
Pump Type -
Depth to intake (1) ~
Satic Water Level (ft) -
Pumping ‘Water Leve] (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal m

Cement Grout 7,
_ DAMES & MODORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Preject No. 113-909-032

Date M.W. completed 2/26/86

SupervisingD & M Dave Wagner

Engineer /Geologist
Depth (1t) Description
:
o =
Silty sand with trace
gravel, brown-black, meist,
hard
S ——ia - Clayey silt with trace
60 -5;5 = ' sand, brown, moist
B
/ ool o /
EEE
Z o //’
A=Y
T =iV
78827
33 ; HA=E ﬁ Gravelly medium sand with
2 £ some silt and clay
A=Y/
/ 5 .5:5,
-:3: :f;:
=Y
10 A % 7 Sitty clay, gray~
15 —] brown, moist
20 ——
Notes:

* Blows taken using & 140 1b hammer falling 30 inches.

*#% Al soils classified by visusi inspection.

Boring/well No. -BF88

Location - ‘ Chevron Refinery

Driller - Dyl Consult

Drilling Completed - 2726786

Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA

Borehole Diam. - ' ri

Borehole Pepth - 14" 6~

Casing/Screen Type - PYC

Casing Diam. ~ 4"

Casing Depu-; -  aee

Screen Setting -~ 4’6" - t4° 5"

Slot Width - - 0.ﬁ2"

M of Seal - Bentonite
Type of Filterpack - ®2 Sard
_Type of Srout - Cement/Bentonite

MEASUREMENTS (NGYD)

Top of Casing Elevation - 12.93"

Static Water Level Elevalion — 246"

Date Measured - 179787

Surface Elevation - 9.78°
TEST DATA

Pump Type -

Depth to Intake (f1) -

Satic Water Level (ft) -

Pumping ¥ ater Level (ft) -
Drawdown (ft) -

Length of Test (Hrs) ~

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal ORI

Grout 24
Cement Grou DAMES 3 MODRE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

~ Project : Chevron/Philadelphia Refinery

Project No. “113-909-0632
Date M.W. completed  2/13/86

Supervising D & M ‘
Engineer /Geologist T. Helgason
Depth (1) Description
3=
~ =
L.
P a
= &
0 ¥ _ow Gravel to erushed stone,
tight brown
Silty gravel with
some course sand, dark
brown
3 — - Gravel with some while
17 gravel with greenish
deposits , reddish brown
10 ~— Fine to coarse sand with
14 /8 some cobbles, dark brown
||
15
20 —
Notes:

* Blows taken using 8 140 tb hammer falling 30 inches.

5 Al soils classified by visual inspection.

Boring/Well No. - BF89

Location - Chevron Refmery
Driller - Drill Consult
Drilling Completed - 2/19/78¢6
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7"
Boreholg Depth ~ - 13.5°
Casing/Screen Type - PYC
Casing Diam. - - 4"
Casing Depth - 13.5
Screen Setting - 35°-13.5
Slot ¥Widih - 082"
Type of Seal - Bentonite
Type of Filerpack - 22 Sand
Type of Grout - Cement /Bentonite
~ MEASUREMENTS (NGYD)
Top of Casing Elevation - 11.81"
Static Water Level Elevation - 261"
Date Measured - 179787
Surface Elevation - 1157
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level () -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Fitter Pack

Bentonite Seal m

Vs
Cement Brouwt G228 pAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-909-032

Date M.W. completed 2/19/86

Bupervising D & M
Engineer /Geologist E. J. Filio

Depthﬂ{ft) ~ Description
s £
0 — % 2 o
™ Black oily fill (crushed
E stone}
18
% E Black oily fill
= o
b4 %3 ﬁ
3w 786487 Silty clay with trace fine
iA=L sand, Tight brown, wet,
B
=
8
10— ? H=E g Silty clay with plant
2 ﬁ o £ é ' fragments, brownish gray,
? g : wet, very soft
Fi=t1
g é Sity clay with plant
sl mmenarwoe
5 7 é umn sti
20 —
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

¥ All soils classified by visual inspection.

Boring/Well No. - BF90

Location - Chevron Refinery
Driller - Driit Consylt
Drilling Completed - 2/19/86

_Type of Rig - Hollow Stem Auger

 CONSTRUCTION DATA '

Borehole Diam. ~ 7"
Borehole Depth — 15"
Casing/Sereen Type - ___PY¥C
Casing Diam. - 4"
Casing Depth - 13’
Sereen Setting - z-13
Slot Width - 0.02"
Tuype of Seal - Bentonite
Type of Filterpack - *2 Sand
Type of Brout - Cement /Bentonite

MEASUREMENTS (NGYD)

.. Top of Casing Elevation - : 968"

Static Water Level Elevation — 833
Date Measured - 1/9/87

. Surface Elevation - 0 44"

TEST DATA

Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -

Pumping Water Level (ft) -
Drawdown () -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Fitter Pack

Bentonite Seal
Cement Grout 24

DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project . Chevron/Philadelphia Refinery
Project No. 113-9350-032
Date M.¥. completed  10/21 /88
Supervising D & M .
Geologist David 'Wagner
Depth{tt.) Description
T

o
J*biows !

Silt with little to zome fine
sand, trace ¢clay, medium

brown, medium dense, moist;
i8 L- organics
Fine t¢ coarse sand with Little
10 —m fine gravel, medium brown,
31 dense , moist ; strong petroleum
odor

Fine gravel with little fine to
coarse sand, trace silt,
medium brown, dense,
saturated; strong petroleum
odor

Fine to medium sand with race
silt, light brown, loose,
saturated

Grading to orange-brown
Trace to Tittle clay and gravel;
weak petroleum odor

Fine to coarse sand with trace

i [ fine gravel, trace silt, orange-
- brown, medium dense,
saturated
40 ——
20—
60—
Notes:

* Blows taken using a 1401b hammer falling 30 inches.
& ALY soils classified by visual inspection.
DAMES & MOORE ‘

Boring/well No. - BF99

Location - Chevron Refinery
Driller - Lambert, inc.
Drilling Completed - 10721 /86
Type of Rig - Holtlow Stem Auger

CONSTRUCTION DATA

Borehole Diarn. - 106~
Borehole Depth ~ 35°
Casing/Screen Type — PVeC
Casing Diam. ~ 4"
Casing Depth - 19.5'
Screen Setting - 33" -195°
Slot Width - o02*
Type of Seal ~ Benitonite
Type of Filterpack - %2 Sand
Type of Grout -
MEASUREMENTS{NGYD)
Top of Casing Elevation - 13.37°
Static Water Level Elevation - 228"
Date Measured - 1/1 4._&"8?
Surface Elevation - 1262
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) - .
WELL CONSTRUCTION KEY
FILTER PACK i
pentonmEseaL TR
BENTONITE GROUT 724
cAvE NMATERIAL XY
CONCRETE I
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - BF100
Froject No. '113-950-032 Location - Chevron Refinery
Date M.W._completed 10717786 Driller ~ Lambert, Inc.
Supervising D .& i} ) Drilling Cornpleted - 10/17/36
Geologist David Wagner .
Tupe of Rig - Hollow Stern Auger
Depth {1t} Description CONSTRUCTION DATA
< Borehole Diam. - 19
>
% Borehole Depth - 33
# -
o Clay with some silt, trace Casing/Screen Type - PYC
o .fmg sand, light brown, stiff, Casing Diam. - g4-
moist ) -
Sl and clay, trace gravel, Casing Depth - 13.5°
12 medium brown, stiff, moist Cabhiren .. ,
10 — Increasing sitt; sil with litile Sereen Selting 35 133
to some clay Slot Width - g.02"
31 Fine to coarse sand with some i
fine gravel, yelowish-brown, _Type of Seal - Bentonite
dense , saturated iy
21 Fife sand with Tittle clay , lithe Tupe of Filterpack = %2 Sand
20 ‘ sTit, Yight yellowish- brown, 100 of Grout - Eentonite
medium dense, saturated
21 Fine to medum sand with trace MEASUREMENTS NGYD)
to little silt, frace clay, . . .
grayish-brown, medium dense, Top of Casing Elevation - 1462
saturated . . .
30 24 17 clay 1 from 29" 10 30°; Static Water Level Elevation - 172
14 clay with some silt, gray, Date Measured - 1714787
25 moist
Decreasing clay ; trace elay Surface Elevation - 11.4¢°
Fine to coarse sand with trace TEST DATA
1o little fine gravel, trace silt,
40 or angish-brown, medium Pump Type -
dense, saturated
Depth to Intake (1) -
Satic Water Level {ft) -
Pumping Water Level (ft) -
>0 Dravdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK
60 BENTONITE SEAL ]
Notes: : BENTONITE GROUT
* Blows taken using s 140 1b hammer falling 30 inches. CAVE INMATERIAL B
*% Al soils classified by visual inspection. CONCRETE .

DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/well No. - BF 101
Froject No. "} 13-950-032 Location ~ Chevron Refinery
Date M.¥. completed  10/15/86 Driller - Lambert, inc.
© SupervisingD &M David Wagn Drilling Completed — 10/15/86
- - a H
Beologist —— Type of Rig - Hollow Stem Auger
Depth (1t} Description CONSTRUCTION DATA
E w Borehole Diam. - 10"
: £
_'E £ Borehcole Depth - e
w - N
) gy Finetocoarse sand, Wteto o, cing /Soreen Type - PVE
‘ some silt, trace fine gravel, .
_ blackish-brown, Toose, very Casing Diam. ~ 4"
2 €L maist . '
A Clay with Tittle to some silt, _Casing Depth - 13
- grayish~brown, soft, moist; S TS
10 - - it abundant oraanics Screen Setting £l
14 Fine gravel with Tittle to some  gy4 width - 0.02"
fine to coarse sand, race silt,
very dense, saturated Type of Seal - Bentonite
13 qp Fine to medium sand with trace .
siHt, Yighl brown, mediurn dense, Tupe of Filerpack - 2 Sand
20 e . saturated Type of Grout - .
MEASUREMENTS{NGYD)
1z /. Top of Casing Eleration - 9.03"
Orading to fine sand with hittle
o some siHt, trace clay Static Water Level Elevation - raka
4 : .
05 X4 Grading to fine to coarse sand  pate Measured - 1714787
XXX with tittle to some silt _
7 S o Fine gravel with littke to some _Surface Elevation - 6.12
= : :0:0:0:0:0:’ fine 0 coarse sand, trace silt, TEST DATA
:.:,:.\:.:.: brown, dense, saturated
49 PRI Pump Type -
b Sate
!. :.:::::::. L sw  Fine to coarse sand with Hittle  Depth to Intake (f) -
20 X KR] to some fine gravel, trace silt, tic Water Level (f1) -
Leleletele! light brown, medium dense,  _S3tic Water Leve
X X X
Letelele%! saturated Pumping Water Level (ft) -
B0 Se20%e% % kver235i 1, fine ;
50— XXX £asing gravel; sofme
Selototets! gravel Drawdown (1) -
26, e Clay with little to some ST, | 0w e Toct (Hes) -
100/3" _ CL  Yight reddish-brown, very L (Hes)
stiff, moist WELL CONSTRUCTION KEY
11376~ SW  Fine to coarse sand with Tittle FALTER PACK
60 fine gravel, brown, very dense, BENTONITE SEAL B
Motes: saturated BENTONITE GROUT
:Pl:;;s ta::enIMr?ia 140 tb hammer falling 30 inches. CAVE NMATERIAL B0
' s0ils classified by visual inspection. CONCRETE |
DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-950-032
Date M.W. completed  10/10/86

SupervisingD & M
Geug'{ogist " David Wagner
Depth {ft) Description
£,
v @
5 £
o %% _LfT
- 2} 5% Fine to coarse sand with little
. ‘s silt, blackish - brown, loose,
- 7] saturated

”

Clay with little to trace silt,
gray , seft, very meist

Clay with some siit, irace fine
sand, very dark brown, soft,
yery moist to saturated

Increased fine sand and silt

Fine sand with Yttle silt and
Tittle clay , brown and gray,
loose, saturated

Fine gravel with little fine to
coarse sand, trace silt, brown
and gray , dense, saturated

41

by £

20 —

Notes:
* Blows taken using 8 140 1b hammer falling 30 inches.

** Al soils classified by visus) inspection.
DAMES & MDORE

Boring/well No. - BF 102

Location - Chevron Refinery
Driller ~ " Lambert, inc.
Drilling Cornpleted - 10/10/86
_Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Boreholke Diam. - 10~
Borehole Depth - - 15°
Casing/Screen Type - - PYC
Casing Diam. : ' 4"
Casing Depth - 13"
Screen Setting - 3 - 13
Slot Width - 0.02"
Type of Seal - Bentonite
Type of Filterpack - *2 Sand
Tupe of Grout -
MEASUREMENTS{NGYD)
Top of Casing Elevation - '8.40'
Static Water Level Elevation - 495"
Date Measured - 1714787
Surface Elevation - S.40°
TEST DATA
Punp Type -

Depth to Intake {ft) -

Satic Water Level (ft) -

Pumping Waler Level (1t) -

Drawdown (ft} -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
FRTER PACK
BENTOMITE SEAL  THEIR
CONCRETE | ]
CAVE IN MATERIAL
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/Well No. - BF 103

Project No. ‘113-550-032 Location - Chevron Refinery
Date M. completed 1078786 Driller - Lambert, Inc.
Supervising 0 & M Drilling Completed - 10/8/86
Genlogist David Wagner
- Type of Rig - Hollow Stemn Auqer
Depth {7t) Description CONSTRUCTIOHN DATA
E‘ 2 Borehole Diarn. - 10"
[~ %
2 £ Borehole Depth - 5
0" ; -
Fine to medium sand, some Casing/Soreen Type FYe
silt, little fine gravel, Casing Diam. - 4"
brownish-black , medium dense, :
2 saturated; brick fragments Casing Depth - ‘ 14"
‘ Screen Setting - 4= 14"
105 - - ith T '
- Fine gravel with litile to some  giot Width - a.oz"
fine to coarse zand; frace =ilt,
5z m light brown, very denze, moist _Type of Seal ~ Bentonite
Type of Filterpack ~ B2 Sand
Fine to coarse sand with trace ]
X to little silt, little fine gravel, _Tupe of. Grout - Benlonite
~ Tight brown, very dense, MEASUREMENTS( NGYD)
L% saturated '
" 26°-28" Sitt with little fine to 145 of Casing Elevation - 16.7%"
mediurn sand, little clay, gray, -
grading to reddish-brown to—  Siatic Water Level Elevation - 2.09°
ward hottom of spoon, medium
o R stiff, saturated; wood frag- Date Measured - 1/14/87
% ments Surface Elevation - 13.88°
' 28-29° Fine to medium sand
THHHHIT] with trace to little silt, Hittle TEST DATA
clay , trace cearse sand, light P T _
brown, mediumn denze, ump type
saturated Depth to Intake (ft) -
29'-31" Silt with little fine to
medium sand, trace clay, Satic Water Level (ft) -
brownish—-gray , medium stiff, . ;
7 _ saturated Purnping ‘Water Level (ft) -
20— 3 I ~32" Fine to‘- medit_lm sf'md Drawdown (ft) -
with trace to little silt, little
clay, trace coarse sand, light  Length of Test (Hrs) -
brown, loose, saturated
32'-37" Silt with little clay, WELL COHSTRUCTIBI L
' trace to little fine sand, gray, FILTER PACK
60—t soft, saturated penonre seaL TR
NO?S'B:I tak i 1401b ha falli inch BENTONITE GROUT 224
ows taken using a mmer talling 30 inches. CAVE N MATERIAL XD

*

* AN soils classified by visusl inspection.

DAMES & MOORE CONCRETE | ]




Letter

Major Divisions S ymbol

Typical Descriptions

-
Myetreomeisoll

A
ket

"

b——

F
PR

Clean Well graded gravels, gravel -
Gravel Gravels GwW sand mixtures, little or no fine
and .
Coarse Gravelly (Ln;i‘z;;; no ree o4 GP Poorly graded gravels, gravel -
Grained Soils %g%g/ sand mixtores, liltle or no fine
Soils More than 50% Gravels O Silty gravels, gravel - sand -
of coarse fract- | 0 e Lonraeatd GM | silt mixtures
tion RETAINED : S
on Nod sieve | (Appreciable  RESeR Clayey gravels, gravel - sand -
amount of E:EE:% GC clay mixtures '
fines) Ragma
AN Well - graded sands, pravelly
_ b y
More than 50% Sand glaila: A SW sands, little or no fines
of material is and 2 .
LARGER _lhan‘ Sandy (Litl?e or no SP Poorly-gr:?ded sands, 'gravelly
No.200 sieve Soils fines) sands, little or no fines
size :
More than 50% -Sanc!s SM Silty sands, sand - silt
of coarse fract- with Flpes mixtures
tion PASSING | (Appreciable
No.4 sieve amount of SC Claj'rey sands, sand - clay
fines) mixtures
Inorganic silts and very Tine
ML sands or clayey silts with
Fine . slight plasticity
Grained Silts Liquid Ynit Inorganic clays of fow to
X and LESS than 50 CL | mecdium plasticity
SOlls Ciays
OL Organic silts and organic
50 silty clays of low plasticity
More than 50% ‘
of material is Inorganic silis, micaceous or
SMALLER MH | diawomaceous fine sand or
thanNo,200 sil silty soils
: i ilts Inorgani i
e s |8 v CH [z oy o ¥
Clays GREATER than 50
Organic clays of medium to
OH high plasticity, organic siits
Peat, humus, swamp soils
iighly Organic Soils PT with high organic contents

Notes:

1. Duat symbols are used io indicate borderlice classifications.
2. When shown on the boring logs, the following terms are used to describe the consistancy
of cohesive soils and the relative compactness of cohesionless soils.
Coheslve Solls
(approximate shearing

strength in KSF)
very soft less than 0.25
soft 0.25 10 0.5
mcdivm stiff 0510 1.0
stflf 1.010 2.0
very stiff 2.0104.0
hard greater than 4.0

Cohesloniess Solls

very loose
loose
medinm dense
dense

very dense

These are usually
based on an examina-
tion of soil samples,
penctration resist-
ance, and soil density
data.

% Dames & Moore
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3 Page 1 of 4
5 PRODUCT BAIL TEST DATA
CHEVRON/GULF PHILADELPHIA REFINERY
MONITORING WELL A24
Time After Depth to Depth to Product
Removal of Product Water Thickness
Date Product (ft) (ft) (ft)
12/8/86 Static Levels 1.73 6.63 4.90
- 12/8/86  * 0 6.22 6.81 0.59
i 0! 20" 6.07 6.44 0.37
1 5.82 6.17 0.35
11350 5,59 5.96 0.37
210" 5.35 5,75 0.40
] 2145" 5.19 5.60 0.41
""" 315" 5.03 5,45 0.42
31450 4,81 5.30 0.49
430" 4,71 5.03 0.32
51 4,56 5.00 0.44
550" 4.37 4.82 0.45
6150" 4,17 4.66 0.49
8 3.97 4.47 0.50
7 10 3.66 4.19 0.53
§ 121 3.42 3.97 0.55
) 15" 3.14 3.71 0.57
18 3.01 3,54 0.53
271 2.83 3.40 0.57
251 2.69 3.31 0.62
29! 2.63 3.25 0.62
33! 2.59 3,21 0.62




Page 2 of 4

PRODUCT BAIL TEST DATA
CHEVRON/GULF PHILADELPHIA REFINERY

MONITORING WELL A24

Time After Depth to Depth to Product
Removal of Product Water Thickness
Date Product (ft) (ft) (ft)
12/8/86 38! 2.55 3.18 0.63
43! 2.54 3.18 0.64
481 2.54 3.18 0.64
551 2.54 3.18 0.64
60" 2.53 3.20 0.66
90! 2.53 3.21 0.67
120! 2.55 3.24 0.69
180" 2.52 3.22 0.70
240! 2.51 3.24 0.73
300! 2.50 3.25 0.75
360! 2.49 3.26 0.77
420 2.52 3.30 0.78
460" 2.54 3.35 0.81
12/9/86 1,525¢ 2.34 3.41 1.07
1,620 2.24 3.35 1.11
12/10/86 2,820 2,08 3.56 1.48
3,100 2.06 3.67 1.61
12/11/86  4,740" 2.03 4,02 1.99
12/12/86 5,855 1,96 4,18 2,22
12/13/86 10,010 2.19 4,77 2.58
Notes:

* Time "0" began after the removal of the following quantities:
Product Removed - Approximately 4 gallons
Water Removed - Approximately 6 gallons




Date

12/8/86
12/8/86

PRODUCT BAIL TEST DATA

CHEVRON/GULF PHILADELPHIA REFINERY

Time After
Removal of
Product

Static Level
*
015"
0'30"
‘II
7t30
1'50"
2'30"
3'05"
3'30"
41
5I
6!
8(
10!
151
20"
25"
30
40!
50!
801

MONITORING WELL B39

Depth to
Product
(ft)

1.90
2.42
2.39
2.37
2.36
2.35
2.34
2.33
2.32
2.32
2,32
2.31
2.30
2.29
2.28
2.27
2.26
2.25
2.25
2.24
2.24
2.23

Depth to
Water
(ft)

4,53
2.60
2.58
2.58
2.56
2.55
2.54
2.53
2.53
2.53
2.53
2.53
2,50
2.51
2.50
2.52
2.52
2.52
2.52
2.52
2.52
2.54

Page 3 of 4

Product
Thickness
(ft)

2.63
0.18
0.19
0.21
0.20
0.20
0.20
0.20
0.21
0.21
0.21
0.22
0.20
0.22
0.22
0.25
0.26
0.27
0.27
0.28
0.28
- 0,31



Page 4 of 4
PRODUCT BAIL TEST DATA
CHEVRON/GULF PHILADELPHIA REFINERY

MONITORING WELL B39

Time After Depth to Depth to Product

Removal of Product Water Thickness
Date Product (ft) (ft) (ft)
12/8/86 110" 2.22 2.54 0.32
170 2.21 2.54 - 0.33
230" 2.21 2.54 0.33
325¢ | 2.25 2.59 0.34
: 12/9/86  1,215" 2.09 2,51 0.42
) 1,365 2.03 2,47 0.44
| 1,455 1.94 2.39 0.45
. 12/10/86  2,640" 1.74 2.26 0.52
3 2,925" 1.76 2.29 0.53
- 12/11/86  4,585° 1.81 2.39 0.58
12/12/86 5,725' 1.75 2.33 0.58
12/15/86 10,370 2.08 2.67 0.59

Notes:
* Time "0" began after the removal of the following quantities:
Product Removed - Approximtely 1 gallon

Water Removed - Approximately 2 gallons

0665R




Pumping Test Data



3 Page 1 of 2
PUMPING TEST 1
- Time - Drawdown Data
. Chevron/Gulf Philadelphia Refinery
Monitoring Well A24
Time After Depth To
Start Product Drawdown
Date of Test 0f Pump (ft) (ft)
1/8/87 o 2.13 0
25" 2.22 0.09
50" 2,28 0.15
45" 2.33 0.20
1! 2,37 0.24
130" 2.45 0.32
2! 2,51 0.38
2'30" 2.56 0.43
3! 2.61 0.48
3130 2.65 0.52
4! 2.69 0.56
5! 2.76 0.63
) 6! 2.80 0.67
£ 7! 2.83 0.70
L 8! 2.87 0.74
9¢ 2.90 ’ 0.77
101 2.92 0.79
11! 2.94 0.81
12 2.95 0.82
. 13¢ 2.97 0.84
: 15 3.00 0.87
: 17¢ 3.02 0.89
19! 3.04 0.91
21 3.06 0.93
23 3.06 0.93
25" 3.07 0.94
27! 3.10 0.97
30¢ 3.14 1.01
33 3.14 1.01
36° 3.16 1.03
40! 3.17 1.04
[ 44" 3.20 1.07
50! 3.11 0.96
55! 3,07 0.94
60" 3.10 0.97
65" 3.20 1.07
70! 3.24 1.13
75! 3.27 1.14




Page 2 of 2
PUMPING TEST 1

Time - Drawdown Data
Chevron/Gulf Philadelphia Refinery

Monitoring Well A24

£l Time After Depth To

i Start Product Drawdown

Date of Test 0f Pump (ft) (ft)

1/8/87 80! 3.28 1.15

85" 3.29 1.16

97! 3.30 1.17

95! 3.30 1.17

00" 3.33 1.20

106" 3.33 1.20

| 115! 3.33 1.20

; 128! 3.33 1.20

140" 3.34 1.21

162" 3.41 1.28

187! 3.47 1.29

207! 3.47 1.29

226" 3.50 1.37

242 3.54 1.42

Discharge Rate = 0.20 gpm
067 IR
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Page 1 of 4
PUMPING TEST 2

TIME - DRAWDOWN DATA
MONITORING WELL - A24
CHEVRON/GULF PHILADELPHIA REF INERY

MONITORING WELL A-24
o Minutes After Depth to Depth to Product
; Start of Product Water  Drawdown  Thickness
? Date Pump (fe) (fe)  (f) (ft)
] 1/20/87 0" 1.88 7.40 0 5,52
15" 1.91 .03
30" 2.0 13
£ 45" 2.10 .22
; 1 2,18 .30
o 1.5 2.32 A4
5'15" 2.84 .96
6'15" 2.86 .98
7'45" 2.92 1.04
845" 2.98 1.10
10*15* 3.05 1.17
11'45" 3.09 1.21
13"15" 3.16 1.28
15'41" 3.23 1.35
17'12" 3.28 1.40
18'58" 3.33 1.45
20'55" 3.41 1.53
22'4* 3.47 1.59
23'51® 3.54 1.66
25'22" 3.61 1.73
£ 26'52" 3.67 1.79
; 30's5° 3.77 1.89
: 41'52" 3.93 2.05
52'01* 4,05 2.17
B 62'10" 4m 2.23
& ' 73'31* 4,22 2.34
92'58" 4.36 2.48
Nn525" 4.4 2.53
146'06"  4.48 2.60
‘ 176'01"  4.57 2.69
cr 223'0" 4.60 2.72
& 277'08"  4.66 2.78
& 342'16"  4.67 11,05 2.79 6.38
] 403'26"  4.76 2.88 .
f 429'05"  4.78 2.90
3 1/21/87 1365' 4.77 12,22 2.89 7.45
1460" 6.00%* 6.16*% 4.12 0.16
: 1800 6.09 6.55 4.21 0.46
: 1/22/87 2820 5,82 6.84 3.94 1.02
: Discharge Rate = 0.26 Gallons Per Minute
§ * = 4,5 - 5 Gallons of Product Removed

** = Pump was shut down several times for no more than two minutes
at a time.

0673R



Trench Well

Minutes
After Depth to
Start of Water Drawdown
Date Pump (ft) (ft)
1/20/87 0 2.93 0

360'47" 2.95 02

1/21/87 1370' z2.99 .06

PUMPING TEST 2
TIME - DRAWDOWN DATA
TRENCH WELL AND PIEZOMETERS
CHEVRON/GULF PHILABELPHIA REFINERY

Piezometer P1

Minutes

After Depth to

Start of Water Drawdown
Pump  (ft)  (ft)

0 4.98 0

278'45" 5.03 .05
347'17" 5.05 .07
406'26" 4.69 +.29
430'43" 4.96 +.02
1370' 5.26 .28
1800" 4.86 +.17

Page 2 of 4

Pi{ezometer P2

Minutes
After Depth to
Start of Water Drawdown
Pump (ft) (ft)
0 3.3 0

347'48"  3.35 .01

3.57 .22
1800" 3.4 .09

Discharge Rate = 0.26 Gallons Per Minute
* = 4,5 - 5 Gallons of Product Removed

0673R
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PUMPING TEST 2

TIME - DRAWDOWN DATA
7 PIEZOMETERS
CHEVRON/GULF PHILADELPHIA REFINERY

Pifezometer P3 Piezometer P4
Minutes Minutes
After Depth to After Depth to
Start of Water Drawdown Start of Water Drawdown
bate  Pump  (ft)  (ff) Pump  (Ft)  (ft)
1/20/87 0 4.73 ] 0 0.68 0
348'51" 4.74 .01 349'39* 0.70 .02
- 1/21/87 1370 4.77 K ) 1370' 0.73 .05
1800'  4.86 a3 1800 0.79 B3

Discharge Rate = 0,26 Gallons Per Minute
* = 4.5 - 5 Gallons of Product Removed

g 067 3R
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PUMPING TEST 2
TIME - DRAWDOWN DATA
PIEZOMETERS
CHEVRON/GULF PHILADELPHIA REFINERY
E
i Piezometer P5 Piezometer P§ Piezometer P7 Piezometer P8
‘ Minutes Minutes Minutes Minutes
3 After Depth to After Depth to After Depth to After Depth to
Start of Water Drawdown Start of Water Drawdown Start of Water Drawdown Start of Water Drawd
1/20/87 a" 1.36 0 Q" 2.10 0 o* 1.63 0 o" 2.43 0
1'60"  1.36 4] 2'10" 2.0 +.1 2"i8" 1.63 0 2'37" 2.43 o
6'38" 1.35 +.01 - 6'55" 2,10 0 7'13" 1.63 0 FAY T 2.43 0
906" 1.36 0 9'20" 2.19 0 9'40" 1.63 0 g9'58" 2.43 0
1'04"  1.36 0 12'18" 2.10 0 12'30" 1.63 0 12'50" 2.43 0
16'04" 1.37 .07 16'20" 2,11 .01 12! 1.63 0 16'51% 2.43 o
19'45" 1.39 .03 20! 2.1 .01 20'10* 1.64 .01 20'30™ 2.43 0
22'45" 1.40 04 23' 2.1 .01 23'10" 1.64 0% 23'27"  2.435 .0
25'39" 1,405 045 26! 2.1 01 26'15"  1.63 0 26'33" 2.435 .0
5 3zt 1.42 .06 't z.n 01 31'38" 1.63 ¢ 31'54" 2,435 .0
= 42'09" 1.44 .08 42'25% 2,115 015 42'50* 1,635 .005 43'06% 2.435 .0
52'20" 1.49 .13 52'35" 2.12 .02 53’ 1.63 0 53'25" 2.43 .0
62'56" 1.49 .13 63'20" 2.12 .02 63'40" 1.63 0 63'55" 2,435 O
74'00" 1.49 .13 74'20" 2,126 .025 74'40" 1.63 0 74'65%  2.435 .0
93'16% 1.45 .09 93'35" 2.14 .04 9 1.64 .01 94'12" 2.4 .0
z 115'45" 1.52 16 116" 2.15 .05 116'20" 1.64 .01 T16'36" 2.4 .0
E 146'26" 1.55 19 146'75" 2.17 .07 147" 1.64 .01 147'10" 2.4 .0
) 176'25" 1,51 A5 176'50" 2.18 .08 177'05" 1.61 +.02 177'22" 2,45 O
o 223'26" 1.56 .20 223'50" 2.1 J1 224'05" 1.66 .03 224'27°% 2.45 Q0
| 277'28" 1.50 .14 277'50" 2,23 .13 278'05" 1.67 .04 278'22" 2.46 .0
- 345'04" 1,50 .14 345'25™ 2,26 .16 36" 1.70 07 M6'18" 2.46 0
. 403'65" 1.48 2 404'15" 2.28 .18 404'50" 1.7 .08 405'05" 2.47 .0
: 429'24" 1.48 2 429'50" 2.28 .18 430'02" 1.72 .09 430'19™ 2.47 O
1/21/87 1365' 1.58 .22 1366 2.44 .34 1366° 2,18 .55 1367 2.58 .1
1800' 1.59 .23 1800' 24.9 .8 1800" 2.42 .79 1800° 2.65 2

i

Discharge Rate = 0,26 Gallons Per Minute
= 4.5 - 5 Gallons of Product Removed

06738
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2 _ PUMPING TEST 3
TIME-DRAWDOWN DATA
CHEVRON/GULF PHILADELPHIA REFINERY
Monitoring Well A24
Time After Depth to
Start of Product Drawdown
Date Pump {(ft) {ft)
2/2/87 o" 4.91 0
15" 4,96 0.05
30" 5.05 0.14
45" 5.13 0.22
1! 5.23 0.32
1'30" 5.42 0.51
2! 5.59 0.68
2'30" 5.76 : 0.85
3! 5.90 0.99
330" 6.05 1.14
4 6.18 1.27
430" 6.29 1.38
51 6.38 1.47
6! 6.55 1.64
7! b.68 1.77
8! 6.79 1.88
9! 6.89 1.98
10! 7.00 2.09
Tt1! 7.10 2.19
12! 7.20 2.29
14! 7.40 | 2,49
16" 7.64 2.73
18! 7.77 2.86
20! 7.97 3.06
g Discharge Rate = 0.74 GPM

0668R
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APPENDIX E

Laboratory Data - Lead Analysis
Main Plant, Schuylkill River Tank Farm,
and Darby Creek Tank Farm




DAMES & MOORE
6 Commerce Drive
Cranford, N.J. 07016

ATTN: Mr. Robvogel

ANALYSIS NO.

R
LABORATORIES, |

PO. Box 248/1501 Grandview Avenue
Phone: (609) 848-3933 NJ 800-222-0589

NC.

/MidAtlantic Park, Thorotare, NJ 08086

March 10, 1986

SAMPLES REC'D:__ 3/6/86

PROJECT: CHEVRON REFINERY

CERTIFICATE OF ANALYSIS

SAMPLE IDENTIFICATIOHN

E3169
E3170
E3171
E3172
E3173
E3174
E3175
E3176
E3177
E3178

MTP-12B
DTP-2B
MIP-11B
MIP-11A
STP-4A
MIP-12A
DTP-1B
STP-4B
DTP-2A
DTP-1A

TOTAL LEAD(meg/kg)

1080
14
912
956
316
652
83
379
317
52

Richard W. Lynch
Laboratory Director

NOTE: See Appendix F, Test Pit Logs for Sample Locationms.
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Feunassisl

DAMES & MOORE CHAIN—OF—CUSTODY RECORD

Field Personnel (Signature)

Sampia Source & Client Chevudew @t‘ﬁ:w
Projact Title . Job No.
- ~ Sample : .
Date | Time fg{“ﬂ'; Type cgﬁél?\:nrs Sampling Site . _ Remarks
shfc] L4 | oreg . | I
(TP 126 sag¥, [ Chaviey Lo, |
OTP 5 4 , )
N _ug S | Z
IR 7 | 7
{ s 44 r/ / ” i .
TP 124 // | ‘f " .
op 18 ” , ‘" '
.\ STP qs 1/ ] ’ ,
\ OB - |-
} oT? 24 v !
" v lote 1A z M o
. o | Op3A. =l L1 L VAR ]
AR ETES 717 /7 /__/
Relinquished by: | Date | Tiame Received by: | Date Time, llellnquished by: Date | Time | Received by: | Date | Time
- {Signature) (Signature) (Signature) (Sigonature)
3¢-54) 12:50
. ﬁﬁé ﬁo)//" %ﬂ‘/ mer\/
R.cltnquuheﬁ‘by: Date | Time Received Uy: | Date | Time]Relinquished by:[Date | Time | Received by: | Date | Tise
(Signature {Signature) . (Signature) (Signature)
Relinquished by: |Date |Time Received bys | Date | Time[Relinquished by:|[Date | Time | Received by: | Date Timc
(Signaturs) (Signsture) . (Signaturs) (Signature)
\ .
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— ETC ENVIRONMENTAL _—
TESTING and CERTIFICATION ) : ;
DATA MANAGEMENT SUMMARY REPORT DATE: Qine/s
(DM-OL) - All Parameters Tested, Samples Linked by Order ‘

LT s for ETC Data Manageiment Summaiy Reg

REC & ';BG|21
Parametirs PBSZB .

—

iroundwater Metals

Lead ug/kg p8soo0 52300 k58000 1610000 2970000230000 B35000 H72500‘

“ootnotes: BMDL=Beiow Method Datection Limit WO=Parameter not detectad '-'mParametar not tasted



— ETi

ENWRONMENTAL

TESTING and CERTIFICATION ™

DATA MANAGEMENT SUMMARY REPORT

(DM-OL) - All Parameters Tested, Samples Linked by Order

i cutmfy N & ‘Required for £TC Data Managenient Summary Repor
) CHEVPPASLP

Darameters

DATE:
PAGE :

glll‘lt;l

wiv. . S#mple Points, Sampling Dates, and ETC. Sampie No‘s - 1ii- o7 - 0

18428
- 861212 .
P8327 -

roundwater Metals

Lead

ug/ke 310000 370000 30000 735000

:

ootnotes: BMDL=Beiow Method Detaction Limit ND=Peramatet not datected '—‘sParamiter not tested



[ S—

— ETC

ENVIRONMENTAL
TESTING and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT
(DM-0OL) - All Parameters Tested, Samples Linked by Order

‘ Sample Points, Sampling Dates, and ETC Sample No.'s

TEZ0GA . THZ0ER TB20SK B 182008 B TB278K |
‘ _ 2 861211 [ 861211, | ss12]1 861211 % [ ~861215
arameters 603 “N9600 .| N9597. N9599- . | N95B5 i ft
oundwater Metals .
-ead _ ug/kg 88600 310000 B40000 B20000 330000 71000 370000 130000

ootnotes: BMDL =Balow Mathod Detection Limit  NO=Parameter not detectad ‘- 'wPsramuter not tentad



— ETC

ENVIRONMENTAL
TESTING and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT
(DM-0L) - All Parameters Tested, Samples Linked by Order

DATE ;
PAGE:

ETC Sample No.

‘Chaii nf cﬂifody Dtra Reqmrad for ETC. Data Mahagement Summary Report
CHEVPPASLP

: Facrmy Sample Pomt

Da:‘e :

01/11/87
2

TR

. tB2438 -

Sample Points, Sampling Dates, and ETC Sample No.'s

- B TECZAAT TOZE2X THZAE . B 162452 ... & 1BZ46A = TB2350
~861211 0 ¢ .861211 5| 861210 861211 861210 861211 ... 1 861211 86121 ‘
arameters N9593 -~} -NO58g N9573 - N9601 NO575 N9595 U | 'N958B : .2N957,'l:. =
oundwater Metals
ead ug/kg 137000(ﬂ 1490000890000 17000000B60000 130000 1440000} 1350000

votnotes: BMOL=Betow Method Detection Limit

NO=Paramater not detected

‘utmParameter not tested



_ ETC ENVIRONMENT AL
TESTING and CERTIFICATION ’
DATA MANAGEMENT SUMMARY REPORT 'gﬁggz g‘/”lﬁ
(DM-0OL) - All Parameters Tested, Samples Linked by Order ’

Chain of"t.‘usfod"y‘ Data Required for ETC Data Management s:.rmmary Rep Ls #3
DAMES ADD 'MOORE -‘CHEVPPASLP L

o_n'."paﬁ - Facility. .

' sample Point .

Sample Points, Sampiing Dates, and ETC Sample Neo.'s

~TEIETA TEZTEA TR BT ETETE B TEONok
. 86121 g61210. - [ set210 . [ se1210 .+ [“sei2io ) [ 861210:
oarametera N9S74 | No5T2 No5T6 .| | N9570 | NesTT
roundwater Metals
Lead ua/kg 270000 594000 4950000 3220000 1120000840000 1630000480000

e

“aotactes: BMDL «Below Method Detection Limit  ND»Paramater not detected ’~'mParameter not tested



— ETC ENVIRONMENTAL
TESTING and CERTIFICATION .
: DATA MANAGEMENT SUMMARY REPORT : ggggf EARAL
(DM-0L) - All Parameters Tested, Samples Linked by Order '

W Sample Points, Sampling Dates, and ETC Samplé No’g i+ .- = . -

E-TH750; RSO0 TBITOK TEIZ6E & TBTT0A “I'BIT0n

+ 86120 /861208 861208 - | 861208: | 861208 861208
arameters (N9591 i | N9502 . | N9566 N9567 - N9568 . | N9569
oundwater Metals
ead ug/kg 1970000p57000 370000 531000 340000 1760004170000 k10000

rotnetlen: BMDL=Below Methad Detsction Limit  ND=FParamater not detacted ‘-~'=Paramsetar not tested



. ETC ENVIRONMENT AL
TESTING and CERTIFICATION
DATA MANAGEMENT SUMMARY REPORT DA dl/ye
(DM- OL) - All Parameters Tested, Samples Linked by Order '

i O 'Custody mur Req‘uir’ 7 ¥ ETc Datt Managemant $ummary Repor" :

: Facrmy

TB4408B TB4408 -
861208 . . 861211 =, 861204 :
Parametere N9565 7 N9593m:.‘*.:-* _EN956_0
roundwater Metals
Lead ug/ko 50200 1140000 370000 99800 51900 20000000160000 Bp10000

Fooinoten: BMDL=Below Method Detection Limit  ND=Parametsr not detected ’~'=Paramater net tested



— ETC

ENVIRONMENT AL
TESTING and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT

(DM~OL) - All Parameters Tested, Samples Linked by Order

Hain of Custody.Dats Required for

ETC Data Management Summary Report.
| CHEVPPASLE.

Facili

_ TPUTK NGEL L T SR UL S SR L TEITSR
Gt 861204 861204 861204 861204 - 861204 | 861204 | 861204 861204
parameters 7| Nosss ¢ ] n9sse || No9s59 N9557 Nos6t ¢ | Noeos . | mosil ‘NSE0S -
iroundwater Metals
Lead ua/kg 29000 55000 41000 590000 b80000 525000 119000 501000

Footnotes: BMDL=Below Method Datection Limit

ND=Paramater not detected

‘='mParsmetar not tested




AT ]

ENVIRONMENT AL
— E TC TESTING and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT '
(DM-0L.) - All Parameters Tested, Samples Linked by Order

Chisin'of Custody Data Required for £T
DAMES AND MOORE

DATE: 01/11/87’
PAGE: 7

~ Sample Points, Sampling Dates, and ETC Sample Na.'s IR

TP22aB . ..
k 861 204___ e
arameters 3 I..'d9:6l|‘2
oundwater Metals
ead ug/ky 15000 n8o00o 120000

sotnotes: BMDL =Betow Method Detection Limit  ND=Paramatar not detected '~'=Parametsr not testad



APPENDIX F
Test Pit Logs

Darby Creek Tank Farm, Schuylkill River Tank Farm,
and Ballfields




TEST PIT LOG

CHEVRON = GULF
PHRILADELPHIA REFINERY

DTP-1B
"DARBY CREEK TANK FARM"

W NORTH WALL E

B - Black sand sized material with
abundant catalyst pellets; fill
{0 ppm-PID} :

B

DTP-1B

&ﬁﬂﬂﬂﬂﬂ]ﬂ}]}mb White Material

2.5

Large concrete blocks

0.0" -

Notes: 1) SO ppm PID reading in
menitoring well 50 feet from
7.9 test pit.

: 2) See site map for test pit
Sample: DTP - 1B (Composite 0" - 5') location.

3) Test pit completed on 3/5/86.

4) Ground water leve]l =W

DAMES & MOORE




TEST PIT LOG

CREVRON = GULF
PHILADELPHIA REFINERY

DTP-2
"DARBY CREEK TANK FARM"

N EAST WALL S
0 —
P A - Medium sandy 3iH with clayand
gravel, tight brown; fill
2.3 B - Black gravelly fill; debris
present {wire, plastic bags,
B hard hat, bottles, wood)
Reddish Brown Stain
9.0 C - Cearse sand with seme clay
and si1t, yellowish brown
2.5
Samples: DTP - 24 (Unit A Composite) Notes: 1) O ppm PID reading
in pit.

DTP - 2B {Unit B Composite)
2) See site map for test pit
location.

3) Test pit completed on
3/5786.

DAMES & MOORE




25

5.0°

1.5

TEST PIT LOG

CHEVRON = GULF

PHILADELPHIA REFINERY

STP-4

"SCHUYLKILL RIVER TANK FARM

N EAST WALL S
L A Ji
B

Samples: STP - 44 {Unit A Composite)

STP - 4B (Unit B Composite)

A - Reddish brown tank bottoms.

B - Sand, silt, clay and gravel,
light gray; fill

L - Siltyclay, dark gray

Notes: 1) O ppm PID reading in pit.

2) See site map for test pit
location.

3) Test pit completed on
3/5/86

DAMES & MOORE

[}




2.5°

5.0°

1.9°

TEST PIT LOG

CREYVRON = QULF
PRILADELPHIA REFINERY

BFTP-5
"BALLFIELDS”

W NORTRH WALL E

& - Sandy 311t with some gravel and
trace clay,light brown, damp;
fill {0 ppm-PID)

Coal slag fragment O

/' Gray siity c]aﬂ Zone
3Ty {--L]
\ T — B i B - Sandy coatse gravel, dark-
brown, damp; organiec debris;
petroleum odor {3 ppm-~PiD}

C - Silty clay, light brown, moist:
native so0il; original ground
surface, {0 ppm-PID)}

Sample: BFTP-5S: (ETC#*L3583) Notes: 1) See site map for test pit

composite sample ‘ Tocation.

2) Test pit completed on 3/4/86.

DPAMES & MOORE




3.0~

7.5

TEST PIT LOG

CRHEVRON = GULF
PHILABDELPRHIA REFINERY

BF1P-6
"BALLFIELDS™

W NORTH WALL E

Gray clay stringery A - Sandy silt with some gravel and
trace clay, light brown, damp;
fill (O ppm-PID)

Large fragments of

black oily material B -Sandy coarse gravel, dark-

brown, damp; srqanic debris;
petreleum odor (O ppm-PID)

£ - Silty clay, light brown, moist:
native soil; {original ground
syrface) (D ppm-PID}

D - Black oily material {siit),
very moist; strong petroleum
odor {S50-100 ppm-PID)

Sample: BFTP-6: (ETC*L3592): Notes: 1) See site map for test pit

location.

2} Test pit completed en 3/4/86.

DAMES & MOORE




TEST PIT LO®

CREYRON = GULF
PHILADELPHIA REFIN

BFTP-7
“BALLFIELDS”
.4 NORTH WALL E
¢ 7
'Nt-_‘*—_? E
2_5__1 A baulder
5.0 -
7.5

Notes: 1) See site map

Sample: BFTP-7: (ETC*[ 3584} composite tocation.
of units Band C.

32 Mound with
wood chips

ERY

A - Sandy silt with some gravel and
trace clay, light brown, damp;
fill (0 ppm-PID)

B- Cinder like fine gravel, black;
1" discontinuous silty clay to
clayey silt layer at top, gray,
{0 ppm-PID)

C- SiMty clay, light brown, moist:
native 3oil; (original ground
surface) {0 ppm-PLD}

E- Dark reddish brown and black
powder like material ;{eaded
tank bottoms?), 2" of oiiy
sludge like materiel beneath
powder ; petroleum odor {5 to
S0 ppm - PID}

for test pit

2} Test pit completed on 3/4/86.

1arge pieces of coal tar residue with
present just east of the test pit.

DAMES & MOORE

[



TEST PIT LO®

CHEYRON = GULF
PHILABELPHIA REFINERY

BFTP-8
"BALLFIELDS™
w NORTH WALL E
° 7 \ A /

— F /A - Sandy silt with some gravel and
trace clay, light brown, damp;
fil {0 ppm-PiD)

2.5 -
B - Sand and fine gravel, black;
petroleum odor { t ppm-PID)
C - Silty clay, light brows, moist;
50— natural soil {original ground
- surface) ; stained to dark
brown in areas.{Q ppm-PiD}
Sample: BFTP-8,

(stained to dark- F - Gravel with tar, black;
brown) petroieum odor {0 ppm-PiD}
7.5 -

f Sample: BFTP-8: {ETC*L3539) MNotes: 1)} See site map for test pit
! location.

2) Test pit comnpleted on 3/4/36.

DAMES & MOORE




TEST PIT LO&

CHEVRON = GULF
PHILADELPRIA REFINERY

BFTP-9
"BALLFIELDS™
W NORTH WALL E
0 A -Sandy clay with gravel | light
53 Brick brown, moist; fill {0 ppm-PID)
A B - Cinder like sand and fine gravel;
: petroleum odor (O ppm-PID)
2.9~
C - Clayey silt, light brown, very
moist to wel; natural soil?
B {0 ppm-PID)
. C
3.0°
Sample BFTP-9
7.5
Sample: BFTP-9; (ETC #L3590) Notes: 1) See site map for test pit

location.

2) Test pit comnpleted on 3/4/36.

DAMES & MOORE




TEST PIT LO®

CHEYRON = QULF
PRILADELPHIA REFINERY

BFTP-10
"BALLFIELDS™
. . N EAST WALL S
0 7 A - Gravel, send, silt, and cley with
abundant debris, brownish-
Boulder btack; bricks, wire, wood,
. boulders, rebar, ect_; fill;
e = Brick
] o ®Rebar E ytire petroleum odor { 1ppm-PiD)
2.5 Wood Debris Fire Hose &BC‘UMG" r ean .
T%fire B - Silt with little clay, Tight-
~~ Vire brown, damp; fill {0 ppm-PID}
A C - Medium sand, light gray with
5 0" dark gray laminations, damp;
: fill {0 ppm-PID)
ample BFTP-10
Notes: 1) Unit C makes up the opposite wall

7.5 _ from a depth of 1 to 4 feet.

2) See site map for test pit

location.
Sample: BFTP-10; (ETC #L3591)

3) Test pit completed on 3/4/86.

4} Units are not correlative to any
unita encountered in test pits
BFTP-5 through BFTP-9.

DAMES & MOORE
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APPENDIX G

SLUGT Test Data Forms and
Laboratory Permeability and Hydrometer Test Data




SLUGT Test Data Forms

e Bremi e [ - RIS [ Bt i) (ST T e oy [ —— g R —— Ay s

[



DAMES X MCORE

SLUG TEST DATA FORM
. ; Obsurvations Monitaring Well No. 4’ /7 Job Na. _ /IR - 904
e e cuens __Chev ey
e su_Dlo.co Dok
r-‘f Inner Diametor in inches of the Dl Invessigatons _‘QM
: seraen or open portion of tho e LT Fie
Diamster of driiled hole in I Dete 3 /‘2 ? / g¢
! inches A n a7
o Slug used — diametes (in.) - . 04
Tl e ot g v
' ulied Sut of walh 8 2t
3 Time After | Mark Held | Subtract Add or | Depth 1o Water, W:::em
i ooy | Bt |, | S | ol mwBT  commans
/ ; of Slug (2 ) | Pacter ttt) e
( _Z},#u;{_f P - 1 {te) t> o
r R ) - 392" Static Water Lavel (SWL,)
I | —;9— ' 354/ | 6.28 | oo e
r vy 365’ o7
1 -~ 364! lode
? gi - 3645 1 ©28S~
- 3.¢67" 0.3
197 268" | 02%
1 ?90', 248510235
| 10 , - 3467 1oz
70 __Q'a@; 7’ Q,)\I
3 /5O 3?-33 373 |lo.20
i 2] ,
;_glo 3.5’ 373 O'\O\/
i -2 375" 1p 173
i > 40 10 3.76" | o6
soot 50 377 _10./5
r 380 ¢p PECYL Q.05
; 55 r7 o 2.74 O, |
i ‘};O’ 387 1o o
; TrO 2 383 [0 0
Li -l 285" |@.o¥
I FoO 150 —
i ‘ — 388" |o.0OS
i ;080 /80’ ;
: , 390 | o.0%
. P L6O 2/,0 ' t
{ ;40 |24 0" =l ——
i o .3'0. 3.905" | o.015
e 33’0, 3915’ 10,005
L‘f\;{’x} vk L ,:.\t_’.‘ [7'(?: 3QR‘ .02 [
Gl - . - %2?' O, g ?.
r _ ?2;5” Yz ﬁ: 0.36
" i 428 168.36
, Y26 1 aZq

F/?Oh) W)P
z;'.,f Brass




PREmpr——

e

Observations Momtoring Wetl No. A - /L/ Job No.

inner Diameter in inches of

pardon of well (screen or

casing) in which water-level

recovary occurred

SLUG TEST DATA FORM

lid-go04
. Chont A ren
4 ' Site m&/‘/; P/aﬂ'f

D&M Investigatora _;D Wﬂw&/

et 4" £T Fllp °
QLo tel
Diamsetar of driiled hole {n " pate 3'/2 '?/85
inches { 9 Time '
Slug used — dlameter (in.) ; - - . g!huegt:;: ::isntz l:. ::.I::n; ?uerlng)
e ) - herh -
Tosater | wexous | semen | st oo ovess | omeeh
Crog. | hn™ | & | Somwren| i 0t
-50 " 4 25" 0.3 3 |static Water Lavel (SWL)
4o G414’ 0. 3>
UM 4,23’ O. 3|
94" 772" | ©.30
~ fo 4.2} 16.)14
/20" 20 15" 4.8 10,06
15O 20| gl Y16’ 1024
/ ?Du 20 . Yy’ 0.
201385 3¢ 420 oo
290 iqp| 35 Y10’ Vog
275" 45| 4o 408" |0.16
302 S 0f 957 407" 1015
338 55| 5o yo5' | o003
399;_{;.; 5 4oy 101>
G575 27 G050/
sici Sl BT 401" 1o .07
5"7o:4’ S E 400" {0 0¥
630"/.,;,3“ A8 3%' 0.06
7o0) /1 bt 397 oo
F2Ci,3.7) 1207 396" |o. o4
G40 55| 15T 345! lo.o3
/198= s~ IED 3.94' |00
/13001% 1.5} AT 3,93 (ool
VZ3% Bt Ay :BK,_D’ 3,92 0.00
|




[ LR —

[_‘Z}-head

a0

Obsecvations Monitoring Well Ng,

Inner Diameter in inches of
pordon of well (screen or
casing) in which water-level
recovery oceeurred

f!"

inner Diameter in inches of the

DAMES ¥ MCORE

S5LUG TEST DATA FORM

A-2y JebNo. DO I!2Z- anag
'
Clent L Ae &on
slta Q‘j:' 0 p;ﬂn'f

D&M Investigators

Fiilo

;ﬁﬁmoropenportionoi the ,_{:) é;‘:‘r ‘
. Date /2 7 /86 -8
Diemator of crilled nole In o e W
Slug usad — diameter {n.) S &hu;ﬂ;:t::[sntz i:‘ :ﬁl:ngn izueranﬂ)
tergth () - mgzﬂnﬁugm Ro7h TOP of BRas,
Top of Froch.
Time After | Mark Held | Subtract Add or | Depth to Water, BE:S:;:M‘: < 66°
wasssetso | o Yot | "ot | S | e ool | wgtennlal  commems ot o6
. of Slug (v (tn Factor (ft) ey t> 0 (1) Feooha
0 2,66’ O .0 C |swtic Water Lovel (SWL) 563’
10" 2.3 0.36
Zo" 2.4 | 0.2
35" 2457 o. )
HoR 2,487 |lo. &
o' . A50 1o 16
o' 252 |0
70 " 254" 1o 1>
go" 255V 1O.1)
90" 256" |0.10
20" 459" 0O/
9.5’ , 2.40' 10.06
3.0 261’ .05
35 262 | 0.0%
40 L3’ | Q.03
~4.5! 4635 0. 035
5.0’ 2.69 | o.oX
4.0 2695'10. 08
'Zo" 265" 0.0\
4.0 2,655'|0.00S”
1.0 2.455' 0. 0203
0.0 2,655 | o. 0057
1.0’ .64’ | ©.00
0" 2.567 10.00
20" 2,85 | 0.9
vl 2 8% o.17 |
50" 2.2' 0. |6
Ly 779 10..3
70:: : 2787 16 .1
,40 272" 1O //




. 8

Yoo o

Pt =

/S’O'

&0
210"
40
270
S0

I

40
SH0,
660

750
oo

Obsurvation/Monitoring Well Ng.

[nner Dlaemeter i inches of
portion of well (sereen op
casing) in which water-levol
recovery occurred

Inner Diameter in inches of the
serean OF open portion of the
holo

Diametar of driiled hola In

PAMLI L MLUNE

SLUG TEST DATA FORM

A-24

i

Jeb No.

Cllent

Lﬂ,{fw;-un

Eite

D&M Investigntors

Date 3 /2 7/36
/7

inches Time
Siug wed — diameter (in.} Whether test is falling head
~ lergth (o) g s G column)
sutled out of well) '
) Difference
tgmgé:; ;T'aglkegg: . Sub;:a ot Sgg:gt D;ﬁl‘:v: ?I'fpacta?. ﬁ;wg::gn:g Commants
g | g | & | fureton]  catim 50110
9o A7 O, 10O Istatic water Lovel (swiy
200 273" |o0.07
2.50' a.722!' 10.06
3.0’ QM _10.085
3. 5¢ 270" l0.04
4.0 0,69’ 1003
4.51 2.685'{0p28
5.0f 2.68" lo.o)x
6.0’ . 2468 00X
720 2475 10,0/
g0 2 67 Qo
q.0° 467’ |00}
1.0’ 267" lo ol
/3.0’ ) L R67’ a O}
/5.0° 467 | Ol




1’ _ ' . SLUG TEST DATA FORM
l Observation;Monitoring Well No. 15 -39 Job No. DD 2-dag > . .
f e S o ol
:::1:3.) r;n £2maur-!wel ,[ » site _/¥id,  Plant . _ :';
I Inner Dlameter in Inches of the DA Invstigators ﬁ WaL — / |
é ;xr:cn or apen portion of the L}n N 5 J}Ezzgﬁj 0 }
. Data J :
E:;:tnotdmhdmuh Di! Time 7 T ‘é 8-00ﬁﬂ’{
Slug used — diameter (in.) i Whether tuthmnnehmd
~ length (in.) Smal\ ?‘mmﬁmmmm :
pulled cut of well) Bott '
Static H,0 Jew) = 2.48° SLUG AST  FULY SUBMENSGED
lgm 'gi:; :.a.;k "Eg motf-“t sﬂgd mo;: Depth to Watar, BeDttg:enm?t:b
g | el | |G UG | hanS) e
{{( - /,i’: — 0 2.4 Static Water Lavel (SWL) '
SR o 2.57° o) b
| 20" 258" oD
~3 0" 1590 |04
i "6{01’ 261" O. 07
sp! : L 2.62" o6
- [eo” | | 263 loos
) 90 )5’ ' 269 |looa
20"l 2.0} 263" | 003
s ss0l 350 | ' 2.6 |Ooo '
€6 3p 1 26sst loors
= 357 267 b0
Ty . ":._1‘01 20’ 2¢7° |00}
| ze0) 5.0° | 247 | o6
$60) 6.0 ' 2¢7’ 0.0
g 4201 79 2475 lo.eas
i ‘E&DH 8.0 2.675" {0 . ves”
g 54’? _ 20 2,675 0.0e5”
} éoD"“ jo.0' ' 2.¢78' |0 ees”
E s U] ' 2.675' |Ooos |
! 720 1 2.0 - 2.48' oo |
i »eo | 13.0° 268’ |o=o0
540 (0] 1 248 |[E=eS—
N ST 2457 oo
, ) : T 5
1 520 /73" 2.8 z::er-@-a '
LE&’?"”{ : - _268'
: Sjml‘ﬁ —> 0 .68 c.co
no i ' . 279/ lo. 11
i Zo* | - Z78" lo. O
30" 277 | 0.04
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DAMES » MCORE

SLUG TEST DATA FORM

ObsycvatonsMonitering Well Ng. ii Job No.
Inpar Diameter in inches of CHent C LQ VI 03
pordon of well (screen or m D, -
casing) in whith wator-level Slte g Plan+t
ed N
Fecovary cocurt e D&M Investigatory D Wamﬂ. /
Dt ter it in —
:':gn::.n o:rg;e:rpfm::z:fxi:h ¢ £ J. Ffllfo /
hole
e Date
Diametor of driiled hale in
fnches Time
Slug used — dismeter {in.) : Whether test [s falling head
tergth (in Smal) | ? rsing heng (stug vuins
- [~/
=gt 2 pulled et of watly - ¥ '
. Difference
Tima After | Mark Beld { Sudbtract Add or | Depth to Watar, | Between SWL :
Intreduction | o Nearest or Subtract Balow Top of | and Depth to Commants
{Removal) | Foot Mark Add Cortection Water ae
of Slug [(44) (rt) Factor (ft) (tt) t>a(fe)
Ho¥ /A & .0 ?/ Static Water Lavel (SWL)
50" 4747 Q.06
60" 2.7 .05~
qo| g . 727 Q.0
12070 20! 271" lo.oz
50 9.5 . 2.705" 1o 025
807 3Dt 2.2 0-02s”
nwo' | 3.5 270" (o
>0 | 4.0 .27 lo.o
00| 5 270 ool
3¢0]| ¢,o0! 2.70° 10 .63
>0 | 7.00 27 lo.63
s#0 |40’ 2695 10.0+8
£60'|_ L. _ 2.695° 1 o.0”
7s0 | 13p° 2.695° o 0K
go0|__ 150 263" | .05
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DAMES » MCORE

SLUG TEST DATA SORM

Obsurvations Monitoring Well No, B~ ’1{8 Job No. (i 3-203
Inner Diameter in inches of Cliont C’/—' ErlOr Wéf Elr.
portion of well iscreen or ‘ e
:::Lr;a;) r;n Jéﬁ?:é“""""“‘ 49 Slite /774:'/7 77 fant 6‘-&&??@ i
[nner Diameter in inches of the pé miem-z—“m .D’ !1/_ _am#__a ) ‘
setaen or open portion of the o" £ -~ _' Fr o '
Diametor of driiled hole In ’ & Data :?“f‘? ?/ ge :
inches lo Time /00 P
Slug usad — dlemeter {in.) — ghhlo‘mu; t;-;; is tulling he;:,
B - ents water eoly
~ length {in.) i
: R mn’:"-%‘nm Rt ! —T;ﬂb 07[ wale e
(-Fr?uw -ﬁ_—;’o
. Differenca oL ‘->ar-3
Time After | Mark Reld | Sudbtract | Addor | Depth to Water, | Ba e
bisesen | st | "o | e | “TwTupel” | S0t comaams o6’
of Slug (ﬂ.:) [{44] Factor (It) [$44] t>0{re)
—_—> 0 l06 "’ Static Water Lavel (SWL)
2 0.72 " 0.33
20’ 0. 95" 0.2 )
30" 0. .7_5 ' 0. 3 O
0 097" 1oy
2o’ L 0-775" o 388"
éD L3 0“’ 7@' o .:__g
707 O.77" lo.a>
» T~
'90” -0.80’ Q.36
it ?0 - O‘ 80 'n O' }ce
20| AP 0.81" |0 ax
'5_9. L — _— - -
s’ a5 O 83" | ».23
/E0] 3.0 Q. 835 ©. %25
10| 35° 045’ 0o A1
240(. .0 , 2. 8¢ | 4. %O
2ol 735 08671019
ro '5‘0, 0.877 | o ¥
260 6.0, 08" |0 T%
“a0| L0 0.89%° | O b
85" —_— — _
SOl %0 0,917 1o 15
&g O 'H:O’, 0925 o %S
750 | 13.0 0.935’ ot XS
for| /5,07 0.95° lo. 4\
- OF0 -f&’.&’) 0.9455" | o, [0S
/)—6 a 2/,0 k4 - "Q
o 0.96 ‘ |
/ 4, 4 O‘q7 o, O%
/620 970 0. 975 | .- O%
/764 32.07 098 | 0.0%




DAMES & MCORE
SLUG TEST DATA FORM

Obsurvation/Monitoring Welt No.  [5-4/ 5 Joo No. __ 00 /72 ~gng
=
Inner Dlameter in inches of Clent Ch €yad
portion of well (scroen op
easing} In which water-lavet 2 Sita Vi -~ P/Em 7" .
recovery ocowred 7 ;

D&M lnvestigators £, Weog i-ﬁ;i 4 \'

{nner Diameter in inches of the

Y-

E 3
| S

A

SR

Lx

;:i:enoropenponlonormo A/“ £.T F 17}0 ! /
Dismetor of driiled hole in g Dato 3'/2 'Z/(fé
inches 10 Time
Slug used — dlemetar (in.) . / 7 Wheu;cnx;'t:l;t‘ 1:' i::urng n:j::,
o 2l e ‘
Dosseer | v | sowet | pagor | ouoowe | s
|t | T | | o) "G | it -
i:: 370 ' 09?: O. 07 |static Water Level (swi
o 2L 0.9 | O0°7
470 2.99° OF
> 0 097’ | 560
/0" /.33 | 0.34
20" 4. 33 1o .34
%" .29 |0 30
Lo 4248 | 0.4
60" 427521 0.2
71;-:- 1.27° o ay
80,T .26 | 2.277
1 90 J.255 | 0265
201 2.0° 1.235} O3
5o | 2.5 L7227 0. 23
,gu' 3.0 [.21° \p 22
210 3.5/ /.20° O Al
240, 40 [19° 1p.30
-;;fi ?g' 228> 0. 1A
2. /472 0.1
260 G_O' / /5 o416
x| - 7.0 L1 04T |
gs0] 8.0 /./3? | O\4
sl 9.0° / /27 | =3
seol__ 110’ £./0° oot
>5o| 13.0° L 085" | o.095 |
Foo| /507 108" 12.09
1080|1807 /. 065'|0. 0~
s260| 2o’ 106" | 0.07
i




DAMES 2 MCORE

SLUG TEST DATA FORM

s LS Goll3 00 |
ool e cvne _Chevrgn Lo .,
uco':rgery oc:cl.lrre‘::maM'm’l '7“) Sits Wﬁ//‘- /D/iﬂ/}:“t :
f I : Inner Diameter in Inchey of the D&M !l“‘e:dgntoa D. h/ﬂfﬁ'{ﬁ ya \\
i sereen oF cpen portien of the y £ T Elle )/
, Dismeter of driiled hole In } Date ___.3 /2 7 / B¢
1 Inches Z ’
! : T
i Slug usad — dlametar (In,) - " 2 20 7]
—————————— Whether test (s ta.l.lk:g head
i — length (in) Syral entering water column)
1 or rising head (slug being
E pulled cut of welll ﬁoﬁ ' 17[ >
_ vp of PV
y Time After | Mark Held § Subtract | Addo , Diffetence TBp of
Int [ Depth to Water,
| T | | e, | | WY e | 47
T T ) Factoe (1) Water st Ve JK
/Lfn‘zocﬂrg_ - ; ) £> 0 (1t}
‘S’ ng > o i Static Weter Lavel (SWL)
: ,, 135|636
3 _“20 . / 39 ! 0 32
*3%,_‘ REER
| L [ 057
60 - _LHe! o> sT
o’ 146 053
§ an el 0.2
357 151 o.»o
. o [ 207 152" lo.\e ‘
; o '
g - & /75 & oS
| 2 *; - /58" |03
e = .60 o1\
) e #' - L6/’ oo
e “’9, [e27 0.0
4 300 3.0 163 o oY
veo o /. 635 | 0.67
L . ; /.65° |0-06
g0 8 o'
't AT 155> | 0085
h}. ééo“ //‘0, /655’ 0-0:
——ry L¢6° lo.os”
F T 7Ee /370’ / _’ ;
Goo'| /5. £ed” | O0%
- e .69’ oo
, &0 /8.0 | 102 0.0 |
f /260 2.0 — -
-4 /4’40 24.0° L79 o-ol
ll?emove 51'8)9 O',.O l.70’ ©.0l
§ - X 201’ 5’ 3/
) cQD ’
_ 128 .28
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DAMES & \ICORE
SLUG TEST DATA FORM

ObservationsMonitoring Well No, C -5/ Job No. D/ i ~ 09

Inner Dlameter in inches of Clant [:A( Vo

parton of well (screen or .

casing) in which waterlevol Sita _ Syl Plast .
recovary occuired .

Inner Diameter in inches of the Dt fnveatgators |
;:;;cn or open portion of the -
Diametat of driiled hola In -7 pate 3'/2 Z/aé ' ‘
Time
Slug usad — dlameter {n.} : Whether test Is falling head
~ length (in.) . ?:ugﬂslﬁcl’tdung (:?:;mmn)
pulled cut of wall) '
) Ditfercnce
of Slug [(37] {ft) Factore ({t) {ft) t>a{ft) 5
3 ], 95? 0. 26 |suatic water Lavel tswiy
o 1.93° 0.>3
50" 1.90° 0.3
g0 1.877 Q.17
J0" 1854 | D45
o’ | - . /837 O3
- L %"'_ | 1827 1 012
/20" Ao’ £.728" | pog”
ol 29 | | L7867  1o.og
780 | 3p’ (7% 1004 ‘
_Uu,. 3.5 /. 73’ .03
290 4o ' /72 00>
2v0| 45’ | 457157 1 o.ois”
307l 5o 1 /777 0.0 -
330’ 25" | ' L7/ 1p,04




DAMES & MCORE

SLUG TEST DATA FORM

Job No. _ 0O/13- 909 -p32

Obsurvations Monitoring Well Mo, D'"_é 8

Inner Blametar in inches of
pordon of well (s¢reen op
¢asing) in which wator-levat

4

Cllont

CAPV)Q(,H

Sits

o By (eeex

recovery oocurred J
N . D&M Investgators D'
et EF flo U7
i hola Date l{/,/%
) Diameror of driiled hols in i 7 g
1 inches : Ry AN Time 9.00 Am
g Slug used — dismetor {in.) — gnh;munmu falling head
. en water eolumn)
~ length (in) Small or slng Newd Gug betog. g3 1
Ditferencs :
L ) of Slug {r) [I0) Factop {ft) (e} t> 0 (ft) . L e+
Z}'*faav«& 4 o 9.7 Static Water Lavet (SWL) @ re
A 207 434’ 10.3¢ 473_ i,
30 424’ 10.38 I
yid 435 16.37
507 433 16.37 L
- _J_GP /7/5{9; Ogé ﬁl(.&hb LJ?;"‘
S 7 ZECAEAETE eoddec 2
80" 43,200 355 R
, ) 437 lo 347
) s20|__ 200 4281 034
5Ol 2500 439" 1o 22
s &6 300 1392 03257
) 26| 350 4405 | 0. 2/¢7]
24c] 4 00 U I - T P 2
z60] 5.0 9930 1 0. 29
4 T¢o| _6.g0) 4995 |l o027 &
G Fag 1o 44ct | 0.26 .
_r c40| 900 448> 1024 -
| sso|_lla 1.5 10.22
zso | (309 452> 1020
1 0S| _I5.00 45% 10,8
L /o909 | 18.00 45,7 | O |6
/260 2160 458 | 0.19
| ,420 | 24.00° 460> 1012
/00" ) 2706” 4017 | p 1
7789 3006’ 442’ 1010
7740| 330 ¥ ¢3° | 0.09
s >344 3%.00° . 464> | 0.98
L =709 %5.08° : 4.657 | 0.0
‘ Foéd Hi, 00 1e0’ love

>4 57.00° 4.,1* to.os”l




' SLUG TEST DATA FORM
ObsuyrvationsMomtoring Well No. - 68 Job No. _ L0 3-909- 4532
re mn:; Dla;ne:l;;é’t inches of Clent { havror
on of we. Cree | oty
z:l;ing} in which watonl‘-?:vel 7 # Site Dakra Cﬂ\?( K :
recovery ocourred T D, \
Fy- Inner Dlameter in inches of the Bt EV?cutom W& ;rrw,&./ﬁ ‘
;:;L;:m ot open portion of the g T F o< / - q.m:sﬁ b ,' .
Z .. m _
Dlameto of driiled hole in 7 N Date / /36 : \
inches Time
Slug used « dinmeter (in.) - Whathu taatla fulling head
~ = length (in. S[Qwall VN
1 ) .é"(‘aé'-f
|
!;I"!mc After | Mark Held | Subtract Add or | Depth to Water, BEtlg:en SWL
[ i (;!r:;ucﬁon or Nearest or Subtragt Balow Topof | and Depth 1o Commants
oval) | Foot Mark Add Caorreetion Casing Water st
of Slug (o (re} Facter (ft) {re) t> 0 () ”
fﬁu ove Siﬂ > @ 467 % Static Water Lavel (SWLY | -
| _Zo? 506" | X
F ok 506" | ©0.39
£? EVPIT i
; o 505’ | 0.3%
So S.08" | 0.3
= 60” : 5045 | o.37s
»
: - S.04° | o 27
v
: o0 ‘ Sod 10.37
E | i 5.035% | O.265” _
) i 20 _ 503 o036
] ss0 | 3op’ 3.02° |o.287
{ 3
i 240 400 | S.005% |o.33¢
>
*iao 500 _ %??5’ o 3ILS
. y ? .
F20| 700 | 1 4977 1o.zo
90 4.00° 494? | 0.7
f 20| 2.0 492’ 02X
$ >0 | 1500 489 |0 20
;28 Boy ' 487 | 0.20
i s 2¢0| 71,00 ‘ GE8 0.7
, 440 14.00° . ’1,327 o3
s &0l 3p.00 | 279> | ©O. VL
2760 3g.00° Y4ng2 1 0.0%
- P
g >rre| 4200 | y93 |06
i
z
ng
1
L '
] |
L
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DAMES & MCORE

SLUG TEST DATA FORM

Observation/Monitoring Wetl No. _1)- 70

Inner Diameter in inches of
partdon of well (screen ar
casing) in which water-level
recovery oacurred

17{”

Job No. _O0f[2-97% -03 2

Client cjlf SR

Site :D?K?.’iou (pepk

v
D&M Investigntors :D._ﬁ_ém,.gre

\ State Ho
Fk’Om ‘f?d,

i o e
| Ple a 'mﬁ

| 3.59

g et o £T g 8
Diametor of driiled hole in o Date 4'/ ]'1 £ .
inches / Time &9 A
Slug usad — dlemetar (in.) (V:E;thz‘::{sn; is &:umg m?uui)
. ) [ water (V]
Tt el SEERERRT
(sec) Difference
Time Aftar | Mark Held | Sudbtract Add or | Depth to Water, | Batween SW
el AT A
of Slug (ty) (Y | Factoe (1) (tt) t> 0 (1)
0 3.59 Static Water Level (SWL)
20" 3 20! O .39
30" 320’ O .39
40" 3.20' lo.3
Lo ' 32__0’ 6. 24
L 320" ©.31
70" J20! | O -3
RO " 320" | ©.3%
70" . 3207 O 3%
2.0 3.20' | 0.3
250" 3.720'| ©.39
3.50' 321 | O.3%
400 3.2 0.3
5.00° 320" O.3%
o 221" 1o 3¢
Zo* 3.4/ | 00
30" 36/ | o.fo
oM 3.6/ | 0. %O
20" 3.6/ | ©OFO
A 3.6/ | O=C
70" 3 61 O. 40
eq” 3.4/ | OO
@ 34/’ | o0
 Zoy 3¢/ | 020
2. 5_0‘ 2.61° O‘}@
3,00’ 361" | 2290
4.0p’ e | OO
5. %’ : 3.4l 1 &
i




ObsucvadonsMonitoring Webl Ng,

tnner Diameter in inches of

portion of well (sereen or

casing) in which waterlevel

recovery cacurred

Inner Diameter ity inches of the

sereen oF Open portion of tho

UAMLD I MUSIHE

SLUG TEST DATA FORM

f

S-75

13}

Joo No. __ DO1A-909- 937
Cllent Dheye a1
Site <o T, |

D&M Investgatocs D \V\jf)rl rge S

ET Flls  ° 7

i

: hole ) Date Lf il' jaé
. Dohea o) (riked hela in 7" Tme 12150 pm
‘ Shig used — dlameter {in.) ~ | Mhathar est i tallng head
e EEEES
“{TEP 5—.?%}“: Difference
introduction | or earest | oor | Sivent | o ne | BetmeensHty
(Removall | Foot Mark Add Caorrection Water at )
of Slug {{ [{42) Factor (ft) {ft) t> 0 ()
;Esm.'“rudurf S ,(Caj) 0 ' .31 Static Weter Lava] (SWL)
20" 849 |/ €7
30° 899 |/ g6
’ Yo BHe? /. 85
So® 4.95 | /. 595
: so" I A P ik
o} SH6" 1 53
go* B48S'/ gax
F ay” A4 |/ 5>
L a0l 2o _B8.505° |/ g08”
cso| 350 3.8 |~ 7795
B fe | 3o £s535° 1/ 785
2 o) 8.535% 1. 775
290 ¢ 00 8.545°| ~ 758"
2o 4.50" 8.55¢0° |/+ 76
=27l 5.00 2560 |/ 78
Teo 6.0p' 8.570°| 7. 54
<30 {700’ 8.580° /- 73
L 450 | 8o 8.590°% [/. 5 &
S~ 90 ) o0 8.600° | 7. 7/
1 €so | 1Log B.¢isr | /- £a5 ]
L 750 | 13.00° B3t 1165
/o8O | 4800 B (55’1 /. ¢s5”
L /59 | _Sporf Eo't 4 &
T o0 | 55y 4.920° | / 414
cwoo | )18, 0p Qo2 | 2|
7509 | /25, 00 f06° | /. 257
 [emove 5.&8}% o - #9006 | /25
' ( 25" /2.93' \/ &7




DAMES ¥ MICORE

SLUG TEST DATA FORM

Observation/Momtoring Wetl ¥o. __5 =75 oo No. __ 00 113~-909~03 2

Innar Diamet:lr(isn inches of Client C‘/ Fi &ory

pordon of we creen of

casing} in which water~level Slte . Y .

recavery occurred ‘—/ » —~§ R TDF - : i
D&M lnvest - A ‘ {

Inner Dlameter in inchey of the # gotors /,JQ g 22’/

Zo T Eoile -

screen or open portion of tho

hole L/ o

E\i:;:;m' of driiled holo tn -7 " pete LfI//I/ 66 . WHAT o ‘
Slug 1sad — dlametar (in) :::h =4
: - L : er test [s falllng head
m A!ttinr Ma;k eggdt s:.m;::act sﬁ:ﬂ r:;: D;p;'g ter Watarr. ?Eﬁ':::::?i:b -
tetion { o ) w Top o epth to oms;

Rl Bl A B A 2
0% PR |/.¥C |satic watar Leval (SWL)
Lo 0.90! Vi

707 088" | / 5>
Bo” 087 1/.5/

" [0.36° | ;. ¥©
2.00° . .82 |26

2.50" 10.78° | /.72

3.00* /0.77' | /. 8%

3.50 0,7’ | 2. 65
=) A # ) / ?

3 Ll oo

| 4.00° .5 | /30
7.00° [0.51° | /.45
900° 0.927 1/.26
12.00° 0.36° /.30

13.00° 10.30° 7. 04

/5.00° 10.26° |/, 20

18.00" | /0.20° V.14

- 21.00 10477 1/ 77

27.00" 10,123 |/ 2¢

33.00° | /0.10° /.09

3%.00° /0.09° /.03

I
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300
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ObsucvationsMonitoring Well No.

DAMES & MITORE

SLUG_TEST DATA FORM

5-82

Jo No. _O01i3-909- nz

[nnec Diameter in inches of Clent _(' 2 ViPan
pordon of well (screen op )
casing) in which water-level " st ST
fecovery occurred L/
Inner Dlameler in (nches of the D&E hveﬂiqnt’o? D' Na? M%;/
ﬁ:m or open portion of the ,# » L. T Fli,
E‘I:':notur of drilled hole (n 7 s Dot Ié/ﬁ/i?”é
€3 Time
Slug used — diemetsr (in.) : Whether teat is fulling head
— length (in) Smal entaring water column)
| puliea gt of wally "8 2,14 '
|
Hzo _‘EE""\»
Time After | Mark Held | Subtract Add or | Deoth to Wetar, BE:S:::?;L
Introduetion | or Nearest or Subtract Balow Topol | and Depth to Comments ‘L@P OP
{Removal) { Faot Mack Add Correetion Casing Water at
of Slug [£49) {ft) Pactor (ft) (fe) t2> 0 {ft)
" .54 ) pPe=
:?9“ Ll ‘%_ et Static Water Lavel (3WIL.) / 66 .
ZO " < 3 , O . Oo] LY
30" /57’ o .04 af o+ =
L{O“ 1'60, D'Oé :)E w =
50" 162" |o.0a o0
co " L62’ lo.o<
70" b625% 1o o3¢
Bo 1637 1o 03
9o 163> lo.o3
200!, [. 635 |0 035
50 l.435% | 0.035
SOOD) }"635, OO;—S‘
2, 50" L oHo?! 0.0
406’ hgyo’ 1O 02
.50] lgHD? o 02
5.00° 1650 |c.ox
.00’ Js40" loox
T.00° 16401 | ©. 02
%.00' L6400’ o 0
al. oo /. 640° | ©.0x
o’ [-6%52? 1D, O
/g £ 8’ o.16
20" 475 1ol
30" L 77" o.0>
0" 169 |p.68
Lo 68" |lo.ca
60" /66 |o.0n
70 r /' 65) o . 0 |
30" /65" | ©. .00
QD” /.65) o I’A I
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DAMES ¥ ICORE

M SLUG TEST DATA FORM
ObservationsMonitoring Weil No. 5 - 2 oo O0liZ-909
inner Dlametar in inches of ' Client C i“ﬁ VRO

portion of wall (screen or .
easing) in whith water-level ,f' ‘ Site 5 . R . T, F

recovery oocurred D. Wa . /—-— B ‘.
v 7

D&M Investigators

[W—

k.J

Inner Diameter in inchey of the +? T = .
scradn of open portion of tho If T ]‘_: j [ *
hole -
Date L/ / / [ 3 é '
- Dizmetor of driiled hole In 1 7 7 '
inches 7 Time
Slug usad = dlemetar {in.) Whether testis m-llnt head
. {slug entering water coluymn)
= length (inJ _Sr_n_gl_; of fising head (siug deing \
pulled out of well)
. Difference
Time Aftor | Mark Held | Subtract Addor | Depth to Water, | Batween SWL,
Introduction | or Nearest or Subtract Balow Top of | and Depth to Commants
{Removal) | Foot Mark add Correction Casing Water st
of Slug (ft) [£43] Factor (ft) {ft) t> (1)
/X0 A ‘7{_5} O . Q& | static Water Level (SWL)
/O [645" | .00
JE0 {6457 | o 005"
2,0 45 ip.oo<
20 Lgd? | Q.00
270 1 ~] ~J. LGy | O-LP
o0 NN N Ne o |




Laboratory Permeability and Hydrometer Test Data
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PROJECT _([£E/ Lo

LOCATION OF PROJECT

DESCRIPTION OF SOIL by &Y SYC7X

CHECKED BY

PAGE 1

J08. N0, 92/ F - GTo~-032

BorING N0 2 1 D

DEPTH OF SAMPLE

SAMPLE NO.
/9- _)"' z}- \)_-’

ATTERBERG
LIMITS

/(/Nj - Pé/f-f"f((/

MOISTURE &
DENSITY

SIZE

s xR

HYDROMETER] ANALYSIS

RELATIVE DENSITY

COMPACTION

X

PERMEABILITY

LEY -Watl

CONSOLIDATION

VANE  SHEAR

SPECIFIC GRAVITY

DIRECT  SHEAR

UNCONF INED
COMPRESS 10N

TRIAXIAL
COMPRESSION

MIS.
TESTS




B

i k]
prvreeroreed

e |

=
Iy

F ]
]

PAGE 2

By _L- Sthrt nsasd oo pATE —/3-E7

NATURAL MOISTURE :

DISH - N=S DENSITY

WT OF DISH + WET SOIL HOS 21 NUMBER OF RINGS

WT OF DISH + DRY SOIL 282.37 WT OF RINGS + WET SOIL
WT OF MOISTURE 17 2. 84 WT OF RINGS

WT OF DISH 27.96 WT OF WET SOIL

WT OF DRY SOIL 27¢, yl FIELD DENSITY

MOt STURE CONTENT {4 & DRY DENSITY

HYGROSCOPIC MOISTURE

DISH

WT OF DISH + WET SOIL

WT OF DISH + DRY SOIL

WwT OF MOISTURE

WT OF DISH

WT OF DRY S0IL

MO1STURE CONTENT

SOIL AIR-DRIED IN PAN NUMBER _D =5~

'PAN NUMBER _|

PAN NUMBER
D-i3

Stiwo. | sori nera] (SOL | PEACENT| Gpcur | PERCENT
SIEVE_NO. UNCORR. CORR. ] RETAINED
LARGER
3% (76.2) \_/
13 (38.1) \ /
3/8 (19.1) \/
(2.7 N\
o (6.35) [\
NO. & (4.76) [\
NO. 10 {2.00)
PAM
IT1oTAL
NO. 20 (0.84)
NO. 4o (0.42)
NO. 60 (0.25) o o O /&9
N0. 100 (0.149) 9./ 2 .93 lo55" |95 05
N0. 200 (0.074)] 2,7/ H4i7 512 194 68
PAN : / ‘:? 95bt56? (e
TOTAL L350 Z




ﬂi—wm]

vl

.,

HYDROMETER ANALYSIS
HYDROMETER NO. _A S 2 /A

DISPERS ING AGENT _CALE #39

ZERO CORRECTION

8Y L* IWMNODJ DATE /= 1y~87
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SOIL ATR-DRIED IN PAN NUMBER D-2¢

U.s.

WT. OF

Wi. OF

CUMULATIVE

S0l1 PERCENT PERCENT
oo, | “ncoun | EA [ Rerain.| RN | Fiwee
LARGER
3 (76.2) \ [
1" (38.1) \ /
PAN NUMBER | [37+" (9.n) \Vi
: 3 12.7) ' A
" (6.35) / \
NO. & (4.76) / \
NO. 10 (2.00)
| PAM
TOTAL 177.2¢
NO. 20 (0.84)
, NO. 40 (0.42)
PAN NUMBER | [Mo. 60 (0.25) | o ZE
D- - Ino. 100 (0149 .9 & /,s) | (31 9849
| {wo. 200 (0.07%)] .90 Lglt .89 19217
PAN - 3121971/
TOTAL Lo




B

HYDROMETER ANALYSIS

HYDROMETER NO. /S 2

DISPERSING AGENT _(0AE G 2 )

PGS

oy Lo Spfp ot pae /24287

ZERD CORRECTHON

G, OF SOILDS = a=
AMOUNT /.25 # 7% ut. oF soIL, ws.._éf_'_‘.?__

MENISCUS CORRECTION

BEAKER NUMBER LLevew JAR NUMBER <
CORR.
S Il e Rl R MG BN - I I P P
READINGE  MIN °c REARDING RiNG FINER nen;scus, t '
a c _ [
-{2-87 10281 O 290 :
- jolo] 2 43 sty Lozo
o2 3 5 1 2 s077 02 0
[ped | ¢S 29,5 37.23 /2
85% | 22 <& Bighl 009
1128 | Lo 22 2605 | |.00é
| 12281 20 A r5ze 003
[oig-fN 1228 | iqy0 - 722 .00/

SPECIFIC GRAVITY OF SOIL SOLIDS (Gs)

BY

DATE

FLASK NUMBER

WT. FLASK + WATER + SOIL = Wipys

TEMPERATURE , °c

WT. FLASK + WATER® = Wp,,

WT. OF DRY SOIL = W,

W, =

We + Wy = My

G, =

aW. /W,

AVERAGE SPECIFIC GRAVITY OF SOIL SOLIDS (Gs)=
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1
H

PAGE &

PLASTIC LIMIT 8v-bo= PATE L= &7
DETERMINAT | ON | 2 3 i
DISH Z3 274 pAw2
| WT_OF DISH + WET SOl | q2:20 ) ~2.59 g7l Y __ ]
 WT_OF DISH + DRY SOIL__ | vo,iY 3&.61 | 3949
| WF_OF MOISTWRE_ | 27 Y LG |_2.02 ) _____]
| WY OF DISH_ o __] 2472 | 22490 | 3444
WT OF DRY SOIL SiY42 3.2/ =, 2
MOISTURE CONTENT 38.2 28.0 38 &
LIGUID LIMIT
DETERM I NAT I ON } 2 3 4
DISH /0 7L Mo )
NUMBER OF BLOWS 2 25 15
| WTOF DUSH» WeT soit 1S5/, 92 ) g7z ) o2
| WT_OF DISH + DRY SOIL 1 42,98 st | Yz, 68
 WT OF MOISTURE _____.1_7.94 &0 .92
_ET_EE"?lgﬂ ____________ _2ch1{ 33.3-3F{. . jlgf?él_
WT OF DRY SOIL C},(,/u 2. €2 &.72
MOISTURE CONTENT B4, | 67.2 9, £
LIOUID. LEMIT
] o 20 30 40 50 60 70
FLOW CURVE ' ' |PLASTICITY CHART
e : B
: AW i cn
I - b
E : ' )5\“% 14 y i AF& Pl
Sggf N e B
: : s R A
c @ ! : e 0 Vs
é& ! : N / : MH & OH
3u, f. S )%j 2 LR ¢ —-—MJ a oL
RIS ENNT LTIt BN NS SNEY P 1]
7

LIMITS MATERIAL IN PAN NUMBER

10 5 0
NUMBER OF BLOWS

w

25 30 A0

50

LICUID LIMIT

PLASTIC LIMIT

PLASTICITY INDEX

38

i,

87

FIELD CLASSIFECATION

LABORATORY CLASSIFICATION C?l{

PLASTICITY

“INDEX
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APPENDIX H

Laboratory Reports - Ballfields
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Sample

I.D. and Locations

Chevron/Gulf Philadelphia Refinery

Sample I.D.

S BF88

S BF89

S BF9C

S BFBG

S BFTP5 through S BFTP10

0672R

"Ballfields"

Sample Location

Composite of Samples 1, 2 and 3
Collected from Boring BF88

Composite of Samples 1, 2 and 3
Collected from Boring BF89

Composite of Samples T, 2 and 3
Collected from Boring BF90

Background Sample Collected from a
depth of 6 inches to 1 foot
(Western Ballfield) at Second
Base

Collected from Test Pits BFTPS
through BFTP10 |
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— ETC ENVIRONMENT AL
TESTING and CERTIFICATION
DATA MANAGEMENT SUMMARY REPORT DATE: 04/01/
(DM=-1L) - All Parameters Present, Samples Linked by Order ‘

[N [ [ RO s e

FP Volatile Compounds

‘| Benzene ug/kg - K 22 K 22 E 22 K 22 k22 7230 K 220
Ethylbenzene ug/kg - kK 38 K 36 36 K 36 49 .3 24200 K 360
Methylene chloride ug/kg - 609 286 K 14 156 < 14 K 700 K 140
PP Acid Compounds
2,4-Dimethylphenol ~ ug/kg K 90 K 90 427 kK 89 kK 1200 K 89 2500 k 2300
PP Base/Neutral Compounds
Acenaphthene ug/kg 63 63 K 63 62 K 419 K 63 73300 925
Acenaphthylene ug/kg 120 F 120 K 120 110 K 760 K 120 K 6600 K 590
Anthracene ug/kg - 63 422 K 63 62 410 < 43800 1880
Benzo(a)anthracene ug/kg 260 390 kK 260 260 1700 K 260 < 15000 K 1300
Benzo{a)pyrene ug/kg 83 539 K 83 82 540 158 10200 1060
Benzolg i¥pery1ene ug/kg 140 K 140 k140 130 890 K 140 < 7700 K 690
‘bis{2-Ethylhexyl)phthalate ug/ka 458 K 330 1620 532 2200 < 330 k19000 K 1700
Chrysene ug/kg 83 1260 X 83 82 540 124 35600 3480
},2-Dichlorobenzene ug/kg 63 K 63 K 63 385 410 79.7 K 3600 K 320
Fluoranthene ug/kg 713 312 99.3 - B85.3 4380 168 4650 1050
Fluorene : ug/kg 63 k 63 K 63 104 2400 K 63 01000 35800
Indeno(1,2,3-¢,d)pyrene ug/kg 160 K 160 160 K 150 1000 < 160 < 8800 K 790
Naphthalene ug/kg 53 124 53 K 52 2200 < 53 361000 15900
Phenanthrene ug/kg 180 508 - 180 < 180 1200 K 180 526000 22500
Pyrene ug/kg 63 359 g1.6 85.5 513 146 20500 2810
1.2,4-Trichlorobenzene ug/kg 63 K 63 63 101 410 K 63 K 3600 K 320
GW Met., Pest., & Herb.
Arsenic ug/kg K10000 k 7000 K 7000 K 7000 7000 10000 20000 30000
Barium ug/kg 34000 43500 020090 59400 52000 75600 340000 09000
Cadmium ug/kg K 500 K 700 700 K 400 400 < 400 2000 400
Chromium ug/kg 22000 35000 75000 36000 60000 31000 4650000B97000
Lead ug/kg 2000 95000 81000 50000 40000 Bi1900o 290000_ 90000

Footnotes: BMDL*Below Method Detection Limit  ND~Parameter not detected '='=Parameter not tested <z 0:{-}(_‘.1‘;64 T CASCENTAATRA = 26,1 POwwD AroeT D& TECTE D s TaLT _Ta(‘z-"pcf
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ENVIRONMENT AL
= E TC TESTING and CERTIFICATION
| DATA MANAGEMENT SUMMARY REPORT Pace: 2"/
(DM~ 1L) - All Parameters Present Samples Linked by Order '
Bro0 ~EgrTrY
_ 860226 o : 860304
Parametérs A_L35.85 N it , L353.5 13584
lrron . ll!ll:llill X llllt ‘: 5 3 lllll ) 1J1J41¢
Manganese ug/kg 322000 318000 93000 41000 [B17000 215000 1376000p06000
Sodium ug/kg 50000 00000 00000 80000 1610000 90000 000 300000
Miscellaneous Parameters
Aluminum ug/kg 12400000M 92000@ IQIOOOO 1590000 19600000 97006000 26700000L 16100004
Antimon ug/kg rIOGOO k10000 1000 8000 10000 k< 8000 K1000 8000
Benzo(b¥f1uoranthene ug/kg 330 1040 K 330 330 2200 K 330 < 19000 2360
Beryllium ug/kg 600 400 1000 720 880 400 830 890
Beron ug/kg 16000 21000 20000 10000 20000 7000 34000 000
Calcium ug/kg F8odoo0 9610000 246000& 14900003 4000000 1200000 3250000 390000¢
Cobalt ug/ka 8000 000 000 10000 000 1000040 32000
Copper ug/kg 10000 22000 46000 18000 47000 22000 51000 16000
Cyanide, Total mg/ kg K .5 K .5 5 .5 K - .5 K .5 15 .9
Magnesium ug/ka - 2080000 736000ﬂ 293000d 251000q 5150000 2630000 1290000 3219000¢(
Molybdenum ug/kg K 2000 K 900 900 K 1000 1000 - K 1000 5000 6000
Nickel ug/kg 12000 22000 19000 10000 29000 19000 32000 18000
Petroleum Hydrocarbons {IR) mg/kg 6 880 23 .5 200 K 5 08000 60000
Tin ug/kg 6000 kK 3000 10000 L 5000 20000 < 4000 20000 10000
Titanium ug/kg 23000 E52000 395000 31000 68000 $o8000 61000 48000
Vanadium ug/kg 32000 28000 45000 44000 48000 45000 20000 58000
Zine ug/kg 57000 2L§000 97400 73000 33000 65000 2780000748000

Footnotes: BMDL=Below Method Deatection Limit

NOwParameter not detacted

"~'mParameter not tested
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____'. ETC ENVIRONMENT AL
TESTING and CERTIFICATION ]
DATA MANAGEMENT SUMMARY REPORT DATE:  04/01/8
(DM-1L) - All Parameters Present, Samples Linked by Order '

spio

PP Volatile Compounds

Benzene ug/kg K 22 K 22
Ethylbenzene ug/kg K 36 K 36
Methylene chloride ug/kg K 14 354
PP Acid Compounds
- 2,4-Dimethylphenol ug/kg k 88 kK 450
PP Base/Neutral Compounds
Acenaphthene ug/kg 62 2880
"Acenaphthylene ug/kg 110 856
Anthracene ug/kg 62 2940
Benzo a}anthracene ug/kg 250 3770
Benzo{a)pyrene . ug/kg 8t 2260
Benzo ghiyperylene ug/kg 130 1860
bis(2-Ethylhexyl)phthalate ug/kg 320 K 1700
Chrysene ug/kg 81 4380
§,2-Di¢hlorobenzene ug/kg 19] 316
Fluoranthene ug/kg 71 139090
Fluorene ug/kg 68.9 2050
Indeno(1.2,3-c.d}pyrene ug/kg 150 1660
Naphthalene ug/ksg 568 13300
Phenanthrene ug/koa K 180 14000
Pyrene ug/ka K 62 8750
1.2.4-Trichlorobenzene ug/kg K 62 < 320
W Met., Pest,, & Herb.
Arsenic ug/kg K 7000 110000
Barium ug/ka 71000 ?06000
Cadmium ug/ka kK 400 700
Chromium ug/kg 220090 42000
Lead ua/ka 30000 1860000

Footnoten: BMOL=Below Method Detection Limit  ND=Parameter not detected '~'=Porameter not tested
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__.- ETC ENVIRONMENTAL
TESTING and CERTIFICATION . :
DATA MANAGEMENT SUMMARY REPORT gﬁgg; 24/011
(DM-1L) - All Parameters Present, Sample '

—

Parametére
il

lron

Manganese P52000

Sodium ug/kg 80000

Miscellaneous Parameters

Aluminum ug/kg 183000000 3180000}
Antimon ug/kg 10000 K 10000
Benzo(byfluoranthene ug/kg 320 7100
Beryllium ug/ka 1100 400

Boron ug/kg - 110000 31000
Calcium ug/kg 50000 51000000f
Cobalt ug/kg 8000 6000
Copper ug/kg 18000 85000
Cvanide, Total ma/kg K .5 .6 .
Magnesium ug/kg 190000 3060000
Molybdenum ug/kg 700 5000
Nickel ug/kg 13000 31000
Petroleum Hydrocarbons (IR) ma/kg t .5 470

Tin ug/ka 4000 10000
Titanium ug/ka 280000 97000
Vanadium ug/kg 30000 42000

Zine ug/kg 44000 RO7000

Footnotes: BMDL=Delow Mathod Detection Limit NU=Parameter not &hctod ‘«'mParamoter not tested




A e e R T s 2 A

TABLE 1: QUALITATIVE RESULTS
Tentatively Identified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QR0O7)

T TR O

A

TR T R

O Pate

0226

March 23, 1986

¢ Identifiers:

‘Retentign

el Emplrlcal
f o Formula

Estimated
Concen.
. ug/ka.

} Unknown
2 Unknown® ~ .

* Compibund atss praasni-in tva e
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Tentatively Identified Organllc Compounds - GC/MS Analysis Data - Base/Neutral Fraction (QRO8)

——— [

ENVIRONMENT AL

T e i

ety

TESTING and CERTIFICATION

TABLE 1: QUALITATIVE RESULTS

ETC Sampld o,

 OMCHEV

Facility

Sample Point:

Data Hequired for ETC Date Management Summary Repoits .
SRR R © SBFSB. . 860226 0800

Date

Time

Elapsea
-Hours -

March 28, 1986

‘Compound’ Name

. Identifiers.

-] Retention
1 Time |
G r{Minyl o

MW

_CAS
‘Number

| Empirical
1 Formula

Estinated
Concen .,
ug/kg

\

1 3-Hexan-2
2 Unknown

3 Decane X
4 Unknown

5 Unknown

& Unknown

7 Unknown X
8 Unknown X

-One

9 9-Tricosene X

TCompound stac presant in the Blask.

’T—“El U TESTING snd CERTIFICATION

TABLE 1: QUANTITATIVF RFQIN T

oy 58T
S 80140

o 10.02.
13.05
1316
14,06
G182
1 22.63
32,72

o8

142

io322

763939
124185

-

P7519024 . -

- CgH1o0
CroHy

2929
35508
439
556
1575
582
543
1370

g1 -

|

MAR 26. 1986
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ETC ENVIRONMENT AL
TESTING and CERTIFICATION

Marech 9, 1986

TABLE 1: QUALITATIVE RESULTS
Tentatively Identified Organic Compounds - GC/MS Analysis Data -

Volatile Fraction (QR 06)

Estimated ] .
“:Concen.. i -
wnuglke -

.1 Unknosi
2 Carbon’ Dioxid

* Compotnd atag Breseht in 1

"'—' E TG 7ESTING and CERTIFICATION
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[__ TESTING and CERTIFICATION | e ‘\
TABLE 1: QUALITATIVE RESULTS

Tentatively Identified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)
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— ETC

TESTING and CERTIFICATION

ENVIRONMENTAL
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TABLE 1: QUALITATIVE RESULTS

AMES AND MOORE -

 DMCHEV: .

G0 Facdlity

n of Custody Data Required fo'r_é‘fc Dsta Management Summry:rﬁé‘p;orts
' L% BF89 - 860219 .

. Gample Point: . iDate

o Vime o

March 28, 1986

Tentatively Identified Organic Compounds - GC/MS Analysis Data - Base/Neutral Fraction (QROS8)

Compound Namie

Data

Identifiers

[o- I I L - R X R

9
i0

3-Hexan-2-0ne
Unknown
Unknown
Unknown *
Unknown
1,4,6-Trimeth
Unknown
Unknown
2,6,10,14-Tet
Unknown

*Compound also prafant in the Bikik, -

yl Naphthalens™ =

rakéthy L-Péntadeeane v} 1

- Scan Re‘%gggi.m . C CAS Emp’i.rical Eégizgrtfd
Number {Min} - . MU, Number Formula ug/kg
130 -5.82 - 98 763939 CgH100 1732
222 7.180 ¢ - - - 25368

649 13.11 - - - a8 -
1086 19.82 ‘ - - - 1190 -
1181 2061 S - - - 1161
ey 20.90° CTT0 2131822 CraHis 380
1202 A . B - RN - 8r2.
1303 - 22.66 - R - YIS5T .
1319 22.90 . . 268" 192706 " CieH4o 1152

53 42,82 - L e

13118

— ETC

ENVIRONMENTAL
TESTING and CERTIFICATION
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ENVIRONMENTAL

TESTING and CERTIFICATION

TABLE 1: QUALITATIVE RESULTS

chlin ol Cr.mody Data Required for E?’C Data Mwagement Summary Reports

March 9, 1086

Tentatively identified Organic Compounds - GC/MS Analysis Data - Volatile Fraction (QRO6)

L3586 nmss ~AND MOOHE DMCHEY. - -5 BFog 860217 -
T N Elapied
EiC Samnle N6 _ Company Facility ~ Yammlé Poimt * Date  Timé . Hours

. .. Data Identifiers
Compound Name - Retention Estimated

~ Scan Time | . - CAS Empirical Concen.
. Number - (Min) ELAE ‘Number Formula ‘ug/kg

1 Carbon dioxide 7. 1:37 i 44 - Coo -
2 Unknown 44 R § B | - - - 548
3 Unknown CITh 307 - - - - 902

—ET

ENYIHUNMENT AL
TESTING and CERTIFICAT!ON
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March 23. 1986

(’_— E ,C TESTING and CERTIFICATION

| TABLE 1: QUALITATIVE RESULTS
Tentatively identified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

: ’-CUstody’ f.)ata Required for ETC Data Managemem Summary Reporrs

S TR Estimated
Empirical Concen,
Formula | -ug/kg

I Unknows¥ess - s - AG90
2 Unknown™ % i s 549

T Compound atsd Prasent iy tha ftank.
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TABLE 1: QUALITATIVE RESULTS
Tentatively Identified Organic Compounds -~ GC/MS Analysis Data - Base/Neutral Fraction (QRO8)

DAMES AND MOORE

Comprany

cmm oi Custody Dnta Requirad for ETC Dna Mmagomonr $ummnry Reporw

March 28, 1988

Cdﬁpﬁund?ﬁame )

i Data

Identifiers

“Retention
Time .

L

C(Min)

MM

- CAS

| ‘Number

| Empirical
| Formula

Estimated
Concen,

1 3-Hexen-2-One .+
Unknown

Decane X

Unknown

Unknown

Unknown X

W ~ s WwN

Unknown X
9 Unknown
10 Unknown

11 §-Tricosene 077

*Campound alsg present in the Bi‘nk.

2.6,10 14-Tetramethyl-Pentadedsie:

7.22

1 19T
1983

TUET002 g

122,66
T2 B4 .

5 gy o] oo

V142

“g22

763939

11921706

pTS19028°

- 124185

o "CeH100

1 CygHpy i |

L ooug/kg
440 <

H3s207

' §28:
822"
1167
5613 ¢
509 °
656 - -
412
4961
149} =

£oTP~  ENVIRONMENT AL
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i ET ENVIRONMENT AL
A TESTING and GERTIFICATION

March 11, 19886

TABLE 1: QUALITATIVE RESULTS
Tentatively Identified Organic Compounds - GC/MS Analysis Data - Volatile Fraction (QR06)

I

B e |

;===.- y — g A U NCE N T W . FT IR b March 23, 194868
TATE 4« MAIIATITATIVE REQINDN TS
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TABLE 1: QUALITATIVE RESULTS
Tentatively ldentified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

" Bample  Point.

r E‘-‘f‘d}ﬁaf&iiiﬂ/‘ranaé? pent Summary Reﬁ_ﬁ}ts
oF S BFTP5.". 860304

Date

. Elapsed
Time  Hours

March 23, 1986 \

Identifiers .

“ U Empirical

- Formula

Estimated
Concen.”
- ug/Ke

2 BenZene::

3 CyclohskiEneX

127184

b TET1432:0
110838

1 TCoH3CL %
FCgHE
~CeHio

TiCly

o

1190
472
11500
463
37900
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ENVIRCONMENTAL
TESTING and CERTIF!CATION

TABLE 1: QUALITATIVE RESULTS
Tentatively ldentitied Organic Compounds - GC/MS Analysis Data -~ Base/Neutral Fraction (QRO08)

S BFTPS -

Managemenf Summaryl Reports

860304

Sample Pcint Date

?Sn%é"",;_~Hour's

March 24, 1988

'Estiméted

*Compound sise frbsant in the Blenii

| Cakzn

A Emp Ccncen
q,Formula g/ kg
1 Trichloroethyléne %~ CoHCl3 796
2 dimethyl-Penterie " "~ CyHY4. 707
3 Unknown * @ = 46100
4 Alkana: "X Sl | CpHeRe2 - B38
5 methyl=Naphthalene: L nEERCTHg 434
6 Alkene R = SRRt A ] SIS« 1o SRR AR ¥ R ¥ (TN S ST O SCpHRR 613
7 Unknown:, ; L 468 .
B dioctyliester-Hexatedtole aay Y2995 ¥ CogHignls 779
9 Alkehe . SR 405

— £TC

ENVIRONAMENT A

TESTING and CERTJ’FICATION
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Tentatively identified Organic Compounds - GC/MS Analysis Data -

S e

ENVIRONMENT AL
TESTING and CERTIFICATION

TABLE 1: QUALITATIVE

RESULTS

Volatile Fraction (QRO6)

Ve oy 8 owag

“Estimated
<t . Concen,
Douglkg

1 Carbon dioxide % . - =,

2 Unknown G A " 13900

3 CycIODentene,1,3-diméfﬁ§!1-’,"tr"a‘r#f.';"'—'-’;-‘ ; “i1759586 12800

4 Alkane - ChH2pep . 33800

5 Alkane ™ - vnwmm o memeshese CrHop+2 119000

6 AlKane . & oy CnHahaz 10RO

7 Unknown' R ¢ 53000

8 Unknown - 24100

S Unkrown * - 9410

YCompound sias prevant in the Black.

;

(_ ETC FESTING and CERTIFICATION

CAEIR T G AR AR BT A TTIVEY

Lt ol ik B L. il

March 23, 1988 \



Tentatively Identified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

TABLE 1: QUALITATIVE RESULTS

March 23, 1986 \

DMCHEY

a0t Custody Dita Required for ETC Data Management Summary Reports
DAMES AND MOORE. .~ -

FTPE - 860304

- Semiple Point < | Daie

Timé  Rours

- Elapsed

Data

.. ldentifiers -

i scan

uﬁf'Number

Retention
Time.
. (Min}

Empitical
Formula

TCAS
"> Number.

Ettimated
Concen.
ug/kg

—

Unknown

Unknown™ = 7 v o
Unknowir - 3.0 0 70
2-Methylnaphthalens
1-Méthylnaphthalens
T-EthyInaphthaland.

S O o e OV UL R N

—

T, 7<DlimethyInaphthaleni:
1,4-DimethyLhaphtHalens:
1,3-Diiethylnaphthalens .
1,2-Dimethylnaphthaleneg .

486

748"

- 780~

“538
576
A0
57
—_—

THT e
m3j 766;b}

19,95

1.8

112,87
13,72
14,03

15 45T

715,67
15,927
15.99

TIUTE, 287 |y

. 98120
1127760
HBTRITY
HHTTES4
- BIB4LY
. 573988

72100
~72900

Do 54800
194000

. 80500

© 61009

T 119000

» 7121000
60500
LT G6600
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—— ETC

TESTING and CERTIFICATION

TABLE 1: QUALITATIVE RESULTS

Tentatively Identified Organic Compounds -

‘GC/MS Analysis Data ~

" $ BFiP6

- Sampie Poimy

2in'ot Custody Data Requiied !‘ar E7C Data Managammr Summary chorts

DAMES AND. MOORE
S Company

T

March 24, 1988

Base/Neutral Fractlon (QROB8)

S o Data ] Identifiers R

Comptind” Name - o 0 | Retentfon _ | “Estinated
: o 7 Scan " Time g CAS Empirical . Concen .
{.. Number (Min} MW, Number Formula ~ug/kg

1 dihydro~methyl-lH*Inddﬁb*Ié&ﬁdF* B 13- S 10.19° 132 CroHy2 128000
2 dihydro-dimethyl-lH-IﬁHene%I%bﬁﬁr 807 ¢ TEaz: w0 1AG CiiHig - 128000

3 methf1=NaphthaL§hé*ISéﬁérl‘ BIS o 13.04 S 182 Cy1HE 378000
4 methyl-Naphthaldne Isémar 832 13.35" 142 CY1H1p T205000
5 ethyl-Naphthalehs Tsosiei _ Ay 14.78 w1567 CrzHhs LI 181000
5 dimethyl Naphthaléne Issmef 728" 15.03~ © V6L - f C;zﬂré “ 356900
7 dimethyl Naphthalefie Yéémer 732 15.31 156 - CtoHy2 2446000
B dimethyl Naphthalehe I§omar <7159 15.62. 1567 - W . CioHy2 184000
9 trimethy} Maphthalend Tsoine *B19.- 16.69 ST = CisHrs 191000
10 trimethyl Naphthalene Isbme "BAY 17.16 L ¥ CraMys O Y76000
1 trimethyl Naphthalene T s omneg A 17.39 - 174/ = Ci3Hi4 j*.209000
12 Alkane ‘ 8. 000 - L CpHZpas | T 130000

Mmap J"! orn %
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. : March 13, 1988

TABLE 1: QUALITATIVE RESULTS
Tentatively Identified Organic Compodnds - GC/MS Analysis Data - Volatile Fraction (QR06)

.- CHEIn of Custody Dats Required for ETC Dite Management Summary Reports
| L3884 o CDAMES  AND MOORE. . DMCHEV . S BFTP7 860304

‘ - : ET L o - Elspsag
ETC Sample No, . .~ .. Compaiy - co e UFaeility o oo Samiple Point ‘Pate  Time  Hours

Data = = - Identifiers

Compound'Name *‘ ; Retention | . Estimated
: 2  Scan - Time - ' CAS Empirical Concen.
Number ~ {Min} M. Number Formula ug/kg

1 Carbon diokide* . & AT =Y TR I I Y 1 3 B4 - Cas -

2 Alkene Do ER s ) 569 PooTEE 23247 1o o CuH2n 23000
3 Unknown B sron b B30 t 25.8% . |- .- SR : - ..3080
4 Alkene kR u 651 26,47 = - CnH2n 16500
5 Alkené’ R , L0667 2709 P R e T ERL e 0 O 11200
6 1,1,2-Trimethyl-cycloRexane™ *° 03 7685 177 27,797 | 126 7094260 CoHtg 39100
N ' Y 7060 o 0T 28061 0 pooniie i - @ 15100
B Alkene - COT26 |7 29,390 it 1 - CpHon - 14600
9 Unknowh ) w1500 ©30.33 o ‘ - - 35000
10 Alkane: T : S 1R S R e R R . - ChB2ne2 1. -990600
11 Alkana R woa3rnre i L CaH2ra2 0 26500
12 Ethyl-mathyl bénziéhe 139060 1 T2 R CgHy 2 .7 18100

7 Unknown

*Compound slso present in the Blaik. -

[ERrpevE . M e wrep

TMarch 23, 1908
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TABLE 1. QUALITATIVE RESULTS

. Elapséd
Time  Hours

Empiri
.Formula

Estimated
Concen.
ug/kg

1 Unknown®:
2 Unkhiown®:
3 Unknownik: . = cuwrum
4 Unknown®: . -
5 Unknowhki
& Unknownk .

7 Unknownk

8 2-Methylnaphthalene
9 2-Ethenvlanaphthaléne
10 1,4-Dimethylnaphthaleng

Y Compaund klso Brakent in the Blank.

01576
£ 1827543
..B71584:

1270000
UBT60
v 29800
. 1B5200]

38100

19900

. 19500

46900

35800
20100

March 23, 1986 \

Tentatively Identified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)
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TABLE 1: QUALITATIVE RESULTS

Tentatively Identified Organic Compounds - GC/MS Analysis Data ~ Base/Neutral Fraction (QR0O8)

y co‘i?aay aaii Rccuirb'd p?

. DMCHEV

‘Feeility.

] ETC‘ Dau Management summary Reporrs
S BFTP?

Sample Point - Hyte

360304

Time  Hogrs

March 24, 1986

. Data

‘Identiffers

trimethyl Naphthalene Tiomer

£ Compound aing presant in the Bienk.

Compound'ﬁamé' S Retention 3 L A A lE'Stiiﬁated .H
- o A T I el B
1 Unknown X 142 4.63 - - = 33600
2 Unknown oo CR68 1YL 38 = - - 7000
3 Unknowti ' S e T 4807 UYL 6 0 pEL e - - © 15800
4 Unknown ‘ P CSa6 82 - - - -797¢
5 dihydro-dimethyl-TH-1ndana " 8562 e 146 - 8250
6 methyl*ﬂhphthal'énéh{sdﬁérﬁ BT 2.98" 12} ue - 18000
7 methyl+Naphthalend Isofar 629 -3 Y42 - Bioo
B8 dimethvl-Naphthalene I&omér 722 14.96 156 - 9650
9 dimethyl-Naphthaléne I¥oma Y 15.23 ‘156 - S 12700
10 dimethyl-Naphthaléne I§ome SRV LL 1585~ {7 156 d w7780
1 - 869" 17,89 | 170 = 7190
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TABLE 1: QUALITATIVE RESULTS

March 13, 1986

Tentatively Identified Organic Compounds ~ GC/MS Analysis Data - Volatile Fraction (QRO6)
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L

March 23, 1988 |
TABLE 1: QUALITATIVE RESULTS :




TABLE 1: QUALITATIVE RESULTS
Tentatively Identified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

U Elipsed
Time =~ Hours

March 23, 1986 \

‘Estimated

e 'E?f;t.;:;le L
1 Dichloromethane: ‘ -85 “75092"  § CH»Cl3 32800
2 1,5, 1,~TrichlorFoethane "30 2.82 3324 71556 . { CoH3Cly . B56
3 CycleRexemedk 77 SE0 BT R UBEE AT TR . 110838: CeHyg 7330
4 4 4-Dimethyl-2-penten  # - Jioo Sp-- 1260 0 0 1 26232984 | CtH14 649
5 Tetrachloroethene® i 1271847 | CaCla 364
6 UnknownX o - i 69400

* Compound aiso prasent in the Bla
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. ETC ENVIRONMENTAL

TESTING and CERTIFICATION
March 24, 1986

TABLE 1: QUALITATIVE RESULTS |
Tentatively Identified Organic Compounds - GC/MS Analysis Data — Base/Neutral Fraction (QR08)

of Cusroa‘ ' Daf 5 Reaum‘-ed ror'E‘Tc Data Management Summary Reports
: | "“S'BFTPS . 860304

. Sample Point Hate  Time s -Rouws

. Identifiers:’

o o Estimated
7. CAS .- Empirical ~Concen,

Compound :
: iNumbe¥. | Formula | . ugfke

—

Trichloroethylene ;¥ 79016 . 7+ CoHCL3

4-methyl-3-Penten=2~ong: - - Para797 0. |5 cgHya0

Unknown X - RS T ALBBIT e s P e T e T
dihydro-mathyl-1H-Indana Isomar i}

dihydro-mathyl=lH-Indenie TIssi

dihydro-dimethyl~1H~Indene I&bmer

methyl-NaphthaléneJIsamer‘F :

“dimethyl Naphthalene Idbmer

W W o~ O B W N

ey

dimathyl Na_ph thalafe
Alkane:

_—
ot

* Compaund lho.'éfuteni i !Iht'_ﬁ.lwn

‘ m ’.'ESTING and C-EHTIFIC‘A}"ION m
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TABLE 1: QUALITATIVE RESULTS
Tentatively Identified Organic Compounds - GC/MS Analysis Data - Volatile Fraction (QRO6)

March 13, 1986

Embirical
Formala

*®Compound &

1 Carbon: dioxfde¥
2 Unknown ;- ¢

COa:

Ft 166000

/

TABLE 1: QUALITATIVE RESULTS

o~ e e

March 23. 1388
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TABLE 1. QUALITATIVE RESULTS

March 23, 1386

Tentatively Identified Organic Compounds — GC/MS Analysis Data - Acid Fraction (QRO7)

" s PR

stody Da'_ta*_ #equi red for Efc -{5&'&#73‘:M'é‘naquﬁeﬁt Summary Reports
AﬁD'MUUREF"v : arE

2 Company -

P Fagtlity. 7 Sample Point o Date

J: E1apsed
Time 7 Hours

% Dat

s |
i Number:

Enpirical
';formu;a

Estimated
- Concen,
o ugf kg

L Cyclohgxene¥. -
2 8,4-Dimethyl-2-periten
3 Unknowy i

4 UnknownX - : -

¥ Compound also present in the Bla

CEF10838T

26232984 % [Tk

11300

©. 1800
12400

- 2890 -
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TABLE 1: QUALITATIVE RESULTS

: _“r Da 'Management Smnmafy Repwts

March 24, 1986

Tentatively Identified Organic Compounds ~ GC/MS Analysis Data - Base/Neutral Fraction (QRO8)

6 Unknown

7 Unknown

3 dimethyl-Naphthalihe
4 Dibenzofuran

5 methyl-Dibenzofurin

* Compound alec present v the Blenk,

“Co e - Estimated |
Empirical | Concen.
. Formula i ug/ke
1 Unknown™ ® i - 83700
2 methyl-Naphthal - C11Hip 5050

[+ CraHiz
1 CroHgo
" CigHi00

,——-ETC

2240

i 2850 .

2960 L

4200 -
2080 .}

J

/

i

NMENT
TE"EI;?{?A?G and CERTIF!CATION

S Al L AL L B ok ol

MAR 29, 1986 \
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Tentatively ldentified Organic Compounds -~ GC/MS Analysis Data - Volatile Fraction (QRO6)

TABLE 1: QUALITATIVE RESULTS

Chainiot Custody bata Reguired for ETC Dars Management Summary Reports

March 15, 1988

' LIeY S AND MOORE . DMCHEY S BFTPI0 860304
A . . - : : - W Elapsed
(ETC 3ample No. _ Company:; © Facility Sample Point . Date Time  Hours
. - Data’; ~Identifiers. )
Cotipousid Name - L Retention | .. _ Estimated
. Scan Time CAS Empirical . Concen,
. Number ~AMin) = b MWL Number. Formula T ugfke
I Carbon dioxideX 4 V.37 44 - €Oz

2 Pentane
3 Alkane

4 Alkene

5 Alkene

*Compound sTao present in the Blank.

iCgHpz2 -
L CttShiéo
" CaMzn"
- EpHon

P
T 29

P
B3

L

| — LT TEsiiiEand CERTIFICATION

e e e bt

March 23, 1988 \
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i TABLE 1: QUALITATIVE RESULTS ‘

Tentatively Identified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

H
i
J
|
|

[ ‘A‘Usrqd__y Data-Required
AND MOORE

¢ Data-Management Summary Reports
CDMCHEV: S BFTPI0. 850304
T R " Elapsed
i Facility . - Fample Point .. Pate Time . Hours

Identifiers

LEstimated
C::Concen.
ug/ke

Numbe#

1 Cyélohexenex: i 1:5110838° | CgHig RS §1-11 3

2 Unknownk: ERRI SRR e 33400

* Compound also present in the Blank,
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TABLE 1: QUALITATIVE RESULTS

March 24, 1986

Tentatively Identified Organic Co_mpounds ~ GC/MS Analysis Data -~ Base/Neutral Fraction (QROB)

Mefhﬁlﬁﬂaqhthaléne

1 Unknown -~ ¥ o
2 bis(methyl-ethyl}-Beniens
3 bis(methyl-ethyl)-Banzene: 1§
4 methyl-Naphthaleéfia: -
5
6

dimethyl-NaphtRalane
7 dimethy1~Naphthaiene
B AlKahe™.

* Gompound kixe prawent i ihe His

' 'fl;;.l?,!.?n‘ti

frors

'Empirical
. Formula

ag “9139
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HTJ'FICATION




ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Tentatively Identified Organic Compounds - GC

|
TABLE 1: QUALIT:ETIVE RESULTS

BEETE

‘__Ebg{"':'M;Hégémem"Sfilﬁfﬁié}ﬁ'Ffebprrs

860304

March 28, 1986

MS Analysis Data - Volatile Fraction (QR06)

Empirical
|- Formula -

'3 Unknown
4 UnKkrown

5 Alkene

I 2-Propanone s’

2 didnymethane:

T_memrr reTAYION
i

TARLI A« MITAL ITT ATV Dyrmenn e

Match 23, 1936 \
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TABLE 1: QUALITATIVE RESULTS
Tentatively ldentified Organic Compounds - GC/MS Analysis Data ~ Acid Fraction (QR07)

or £7C.Data Management Summafy Reports
: /.- §:BF'BG - 860304

Date Time " Hours

i Identifiers:

Yoo Estimated
~owo.j Empirical ~Concen.
0§ Formula i ug/ks

SIS I " 16400
. 71586 | CoH3CLy o B30
4110838 | CgHyps L 8220
4 V4VI9T. - [CgHyp0: : 1960
Food27v8ss  boaCls . oo f 306

v S 2. 133000
1010

4 4-Mathyl-3-pentan=2<
5 TetrachloroetheneX:
6 UnknowhX .7

7 Unknown. - . -

* Compound 2150 presant n the Bl
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TABLE 1. QUALITATIVE RESULTS

March 24, 1986

Tentatively ldentified Organic Compounds - GC/MS Analysis Data — Base/Neutral Fraction (QR08)

ifiers:

;Empi?ical

+1 Formula

"Estimated
.. Qoncen.
i ug kg

ey

Unknown X e
ethyl-dimethyl=BenZen;
Urtknown .
Unknown
Uriknown
Unknown
methyl=Naphthalené:
methyl-Naphthaléné:
dimethyl-Naphthalehe "
dimethyl-Naphthalane - *

QO W o~ A s W N

— e
—_—

Unknown

* Compound also present in the Btw

42
- 1567
156 . ¢

1h:CroMYg

110300 -
V00
1900
1790
1230
1150
- 3650
- 1480
1440
1540
o X140

_J
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