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INTRODUCTION

On August 19, 1992, Occidental Chemical Corporation
(OxyChem) submitted to the New York State Department of Environmental
Conservation (State) the report entitled "Off-Site Investigation (OSI)
Summary Report" (hereafter: Summary Report) which described the
investigation completed in the areas to the north and west of OxyChem's
Buffalo Avenue Plant (Plant) in Niagara Falls, New York. Following
discussions between the State and OxyChem, it was agreed that some
additional geological and groundwater chemical data were required to finalize
the OSI program. Consequently, a Phase 2 of the OSI was developed and
implemented.

This report has been prepared to present the results of the
OSI - Phase 2 bedrock and overburden investigation conducted.

This report concludes the OSI program. The database now
sufficiently characterizes the bedrock and overburden off-Site conditions to
allow development of corrective measures for the Plant boundary areas.

The OSI program was undertaken as part of the Buffalo
Avenue Plant Corrective Action Program, with the following purpose and
scope of investigation:

* To determine the magnitude and extent of Site-related chemical presence
in the overburden and bedrock groundwater regimes in the off-Site areas
which are downgradient of those areas along the Plant boundary that

(Do Thr— =

. =5

exhibit the highest chemical eamiuam and Q 9 57 Pu.r‘l-o-.s_/

* To evaluate the extent to which the New York Power Authority (NYPA)

Power Conduit drains, the Falls Street Tunnel/South Side Interceptor
Sewer and the Energy Boulevard Drain Tile System (EBDTS) influence the
off-Site migration of chemicals in the groundwater.

In addition to the Phase 2 data, bedrock groundwater
analytical results documented in the report entitled "Environmental Study

1 CONESTOGA-ROVERS & ASSOCIATES
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Data Report, September 1993", prepared by GZA GeoEnvironmental of New
York (GZA) on behalf of American Ref-Fuel Company of Niagara Falls (ARC)
at the former OxyChem Energy From Waste Facility (EFW) and
non-contiguous parcels has been incorporated into this OSI database. The
GZA/ARC bedrock groundwater analytical results are presented in the report
entitled "Bedrock Groundwater Analytical Results American Ref-Fuel
Resource Recovery Facility, November 1993", which is included in this report
as Appendix E. The EFW was renamed the Resource Recovery Facility (RRF)
by ARC.

1.1 BACKGROUND

1.1.1 Study Location

The OSI study area is located adjacent to the north and
west boundaries of the Plant and includes lands east of the NYPA Power
Conduits, south of Royal Avenue and west of 53rd Street. This area is
predominantly industrial and includes several acres of vacant land.

Figure 1.1. shows the OSI study area and property ownership within the study
area.

1.1.2 OS] Summary

During Phase 1 of the OSI, nine overburden monitoring
wells (OWS553 through OW561) and 11 bedrock monitoring wells (OW649
through OW659) were installed to determine the magnitude and extent of
Site-related chemical migration to the off-Site areas north and west of the
Plant in both the overburden and bedrock groundwater regimes. The
locations of these 20 wells are shown on Figure 1.2.

There are numerous man-made structures which
influence groundwater flow in the overburden and bedrock within the OSI
study area. These structures include the NYPA Power Conduits, the Falls
Street Tunnel and Southside Interceptor System, the Iroquois Street and

2 CONESTOGA-ROVERS & ASSOCIATES
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47th Street Sanitary Sewers, the EBDTS, various underground utilities,
building and structure foundations and foundation drainage systems. These
major hydraulic influences are shown on Figure 1.3.

Two rounds of chemical sampling were completed during
Phase 1 of the OSI. Samples were collected from the 21 OSI wells, five existing
off-Site wells (MWB88-6A and MW88-68 at Frontier Chemical and 7B, 23B and
23C installed by Dupont), the EBDTS and the RRF foundation drainage
system. All samples were analyzed for Site Specific Indicator (SSI)

parameters.
¢+, @f
s

The results of the Phase 1 OSI showéd that the 4

overburden groundwater flow direction was southward i orth of the 'ﬂ
P £ ﬂ!’ -
Plant, and westward in the vicinity of the NYPA Power Conduits. p 0% 75 a
S E d"-"

Two areas of off-Site overburden groundwater chemical A g5t
presence were identified to be present. These two areas were centered around ~ Mi
wells OW554 (85 and 1500 pg/L of total SSI organics for Round 1/Round 2)
and OW559 (220 and 45 ng/L). All other overburden wells were less than rﬁm
45 ug/L of total SSI organics for each of the two sampling rounds. e

* Bedrock Conditions %

The Phase 1 OSI showed bedrock groundwater flow @mcﬁ...w.-
direction for the D-Zone was generally north-northwest toward the "’“’-‘(
intersection of the Falls Street Tunnel and the NYPA Power Conduits. The /" 'at‘rﬁ»
C-Zone flowed in the same general direction, while the B-Zone groundwater f
flowed in a north-northeast direction.

Bedrock groundwater chemistry in the D-Zone showed a
consistent pattern of chemical distribution through the off-Site area north of
the Plant. Results from the first line of wells located 1,000 feet north of the
Plant boundary (OW650, OW651, OW652 and OW653) showed chemical
concentrations significantly lower than those observed in wells along the

3 CONESTOGA-ROVERS & ASSOCIATES
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Plant boundary (OW403D, OW404D, OW405D, OW406D and OW407D).
Samples from the OW654D and OW655D wells along Royal Avenue (and

500 feet further north of the first line of wells) showed chemical
concentrations which were greater than those observed in the first line of
wells. Also, well MW88-6B, located on the Frontier Chemical property north
of Royal Avenue, showed elevated chemical concentrations; higher than
those observed in the first line of wells. The C-Zone wells showed the same
general pattern, with concentrations in the first line C-Zone wells being lower
than the concentrations in the wells along the Plant boundary and the OW654
C-Zone well to the north. The only B-Zone well to the north of the Plant
(OW654B) showed a total SSI organic concentration significantly lower than

concentrations observed along the Plant boundary. tOJrNﬁLh : f

Non-Aqueous Phase Liquids (NAPL) were not observed ’?ﬁﬁ—
during bedrock well installation, except for a trace NAPL staining on the rock o~
core from OW650 which is located to the west of the NYPA Power Conduits.
NAPL was observed in OW654D during well dévelopment. Trace NAPL was
observed in the overburden during installatioh of OW554. As NAPL
migrates by gravity, it is believed that the N. presence at OW654D did not
migrate northward from the Plant as the bgdrock bedding planes dip
southerly toward the river making northdvard NAPL migration from the
Plant unlikely over such a long distance. Additionally, OW652D, which is

located between OW654D and the Plant, did not have any NAPL presence.
al‘fuf-r gl lr u@%ﬂ_/ w (A/;‘;—-'

Gor AT o AP S
b In usmrm OSI Summary Report indicated that the
Plan

vas notcontributing to the elevated groundwater chemical presence
observed in the vicinity of Royal Avenue. The results suggested that an off-
Site source of chemical presence existed in the vicinity of Royal Avenue. In
an effort to confirm these conclusions, the additional OSI Phase 2
investigation described within was completed. Details on the OSI Phase 1 are
contained in the Summary Report, August 1992.

4 CONESTOCGA-ROVERS & ASSOCIATES
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OSI - PHASE 2 PROGRAM SUMMARY
The Phase 2 components of the OSI were:

i) installation and hydraulic testing of three bedrock well nests (OW657,
OW658, OW659) along the first line of wells (approximately 100 feet)
north of the Plant boundary.

ii)  installation and hydraulic testing of intermediate bedrock wells
(C-Zone and B-Zone) at two locations where Phase 1 D-Zone bedrock
wells exist (OW652, OW653);

iii)  investigation of the Iroquois Street Sanitary Sewer (ISSS) bedding as a
potential NAPL migration route (BH11D-92);

iv)  chemical and hydraulic monitoring of the Phase 2 bedrock wells and
selected existing bedrock wells; and

v)  chemical and hydraulic monitoring of appropriate OxyChem
overburden wells and selected United Development Group (UDG)
overburden wells adjacent to the northeast boundary of the Plant.

The OSI Phase 2 investigation, which is described in this
report, has been conducted in compliance with the following documents:

* Off-Site Investigation Work Plan
Buffalo Avenue Plant
February 1991;

* Appendix A
Site Operations Plan (SOP)
Buffalo Avenue Plant
Supplemental Data Collection Program {SDCP)
March 1988;

5 CoNESTOCA-ROVERS & AssoCiaTes
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* Appendix B-
Environmental Health and Safety Plan
Buffalo Avenue Plant
Supplemental Data Collection Program (SDCP)
March 1988; and

* Appendix C
Chemical Sampling and Quality Assurance Plan
Buffalo Avenue Plant
Supplemental Data Collection Program (SDCP)

March 1988.

The following subsections discuss the OSI Phase 2
investigations completed and the protocols/procedures utilized.

2.1  BEDROCK WELL INSTALLATIONS

2.1.1 Bedrock Well Locations

The locations of the Phase 2 off-Site bedrock wells
installed during the OSI program are shown on Figure 2.1. A total of
13 bedrock wells were installed in Phase 2 at five well nests as follows:

Owe52 B-Zone Monitor
C-Zone Monitor
(D-Zone Monitor completed in Phase 1)

OWe653 B-Zone Monitor
C-Zone Monitor
(D-Zone Monitor completed in Phase 1)

OWe657 B-Zone Monitor
C-Zone Monitor
D-Zone Monitor

OWe658 B-Zone Monitor

C-Zone Monitor
D-Zone Monitor

6 CONESTOGA-ROVERS & ASSOCIATES
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OWe59 B-Zone Monitor

C-Zone Monitor
D-Zone Monitor

These wells were installed to supplement the existing data

regarding:

a)
b)
c)
d)

groundwater flow directions in the bedrock,

the nature and distribution of chemicals in the bedrock groundwater,
the nature and distribution of NAPL in the bedrock, and

the transmissivity of the stratigraphic formations of the Lockport
Group.

2.1.2 Bedrock Well Installation Procedures and Protocols

The following subsections describe the installation

procedures and the determination of the monitoring intervals installed at
each bedrock well nest. A typical bedrock well nest is presented on Figure 2.2.

o Ovetburden Casine lagtailis

Permanent steel casings were installed through the overburden material
to prevent the vertical migration of chemicals from the overburden into
the bedrock. These casings were installed as follows:

a)  Continuous split spoon samples were collected in the overburden
regime from the top of the ground surface to the top of bedrock in
advance of augering. Soil samples were collected, recorded and
placed into Plant storage for a geologic record. Soil samples were
collected at only one location per well nest. At the well nests where
D-Wells were already installed (OW652, OW653) and the
overburden stratigraphy was already logged, no split spoon
sampling was performed.

b)  Twelve-inch outside diameter augers were advanced through the
overburden to refusal (sixt inches below the bedrock/overburden

7 CONESTOGA-ROVERS & ASSOCIATES
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interface) to generate a notch in the bedrock for the overburden
casing at each location.

c) A clean six-inch inside diameter steel casing was set inside the
augers and permanently grouted into the bedrock notch. Grout
placement was performed by filling the overburden borehole with
grout and immersing the 6-inch steel casing, with the lower end
plugged off, in the grout. The casing was pushed securely into the
bedrock notch using the drill rig.

o it ot o Gt i P

EEI (1)

a) After the grout had set, the grout within the six-inch diameter
casing was removed to the bottom of the overburden
casing/bedrock interface.

b) The casing was filled with potable water and water loss over a
25-minute period was measured. If a water level drop was
observed, an allowable water loss was calculated and compared to
the actual water loss. No casing installations during the Phase 2
activities required regrouting as a result of failure of the grout seals.

Badicl Coutink s Slaaiti: s

Bedrock coring and injection testing of the bedrock were first completed to
the base of the deepest well of each well nest. The typical bedrock coring
and testing procedures used are described in the following paragraphs.

At each bedrock well nest (i.e. OW657, OW658 and OW659), coring
continued until the top of the Gasport Formation was encountered.
Water returns during coring were estimated to determine water loss. The
return water was also observed for NAPL presence. NAPL was not
observed at any of the installed wells. After coring to the top of the
Gasport formation, the bedrock was tested using a double packer injection
test assembly which permitted testing of 15+-foot intervals. Typically,

B CONESTOGA-ROVERS & ASSOCIATES
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testing was performed from the bottom of the corehole to the bottom of
the overburden casing.

All rock core collected from each well nest was geologically logged,
photographed and placed in storage at the Plant for future reference.

The B and C-Zone wells in each nest were drilled and completed to the
depths determined using the injection test data which identified the
appropriate waterbearing intervals to be monitored. These wells were
installed by drilling a six-inch borehole to the top of the bedrock
monitoring interval. A four-inch inside diameter steel casing was grouted
in place and the grout was allowed to set for 24 hours before drilling
continued. The monitoring interval was cored to a four-inch diameter.

The initial well drilled at each well nest was grouted back through the
intermediate bedrock intervals (B and C-Zone) to become the shallow

(D-Zone) well.

At locations OW652 and OW653, where intermediate B and C-Zone wells
were installed adjacent to an existing D-Zone well, a six-inch borehole was
drilled and a four-inch casing was installed to just below the existing
D-Zone monitoring interval. Coring from the bottom of the four-inch
casing to the top of the Gasport formation and injection testing were
performed. After the B and C-Zone monitoring intervals were selected,
this initial well was grouted back to become the C-Zone Monitor and the
last well was installed as the B-Zone Monitor.

Details on the completed wells in each nest, including bedrock logs are
included in Appendix A. '

]nm ion Testing

The injection test results are summarized in Appendix B - Injection Test
Results. Injection testing during the drilling of the deepest bedrock well at
each well nest was completed in the following manner:

g9 CONESTOGA-ROVERS & ASSOCIATES
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A double-packer test assembly (see Figure 2.3) was used for all tested
intervals. The bottom interval was tested using the double-packer
assembly with only the upper packer inflated. This resulted in a
tested interval of approximately 20 feet for the lowest test while all
other test intervals were approximately 15 feet.

A typical test consisted of four to five flow steps per interval. In
some instances, due to equipment problems or injection pressure
restrictions, testing at only three pressure steps was performed.

A typical test proceeded as follows:

p 8 The assembly was lowered into the open borehole to the
appropriate depth.

2. A static reading of the water pressure in the borehole was
recorded and compared to a calculated value for the
transducer depth. This comparison was to calibrate the
transducer operation.

3 If the transducer was functioning correctly, the packer(s) were
inflated, the interval was allowed to equilibrate, and the
pressure (P;) of the water (measured in psi) in the borehole
between the packers was recorded.

4, Each pressure step value (P;) is calculated using P, plus
increments of 1/5 of the hydrofracture value in psi which is
calculated as Ppay = 0.7 x (thickness in feet of overburden and
bedrock above top packer). Water was then pumped into the
monitored interval at a flow rate of 5 gallons per minute
(gpm), 10 gpm, 15 gpm and 20 gpm. If these flow rates caused
the downhole borehole pressure to exceed the calculated Py
value for that step, the flow rate was reduced for that step
until a downhole pressure close to P, was obtained. The test
was then run at the appropriate flow rate.

10 CONESTOGA-ROVERS & ASSOCIATES



5. For each minute during the test, the water flow rate in gpm
and the downhole pressure (psi) were recorded. Each step of
the test was run for a minimum of ten stable downhole
readings or a maximum of 20 minutes. The line pressure
and the temperature of the water were periodically recorded.

6. After completing the pressure steps, the test was terminated
and the packer was raised fifteen feet to begin the test in the

next borehole interval.

7. The results of these injection tests were used to estimate the
hydraulic conductivities of the zones being tested and to
determine the intervals to be monitored by each well in a
bedrock well nest.

* Well Development

Development was performed in accordance with Section 8.4 of
Appendix A of the SDCP.

Bedrock well development was considered complete after 10 well volumes
were removed and observed sediment presence was minimal.
Groundwater pH and specific conductance were measured for each well
volume removed.

At OW653B, after removal of 16 well volumes (990 gallons) the water was
still cloudy with a high pH and specific conductance. The well was
re-developed the next day with periodic surging of the groundwater in the
well. The water cleared and pH dropped rapidly. Stability was achieved
after removal of seven well volumes (455 gallons). OW653C went dry
during development and was pumped dry three times over two
consecutive days. Well OW659D was developed on an intermittent basis
over three hours because of limited water availability. The required

10 well volumes were removed and stability of pH and specific "
conductance was achieved. 9

v
A
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2.1.3 Selection of Bedrock Monitoring Intervals

The wells in each bedrock well nest were installed in
accordance with Section 8.2 of Appendix A of the SDCP.

a)  Installation of A-Zone wells was not required during the OSI. The
A-Zone extends from the mid-section of the Gasport to the top of the
Rochester Shale.

b)  One well to monitor the upper bedrock interval which usually
included the upper 40 to 50 feet of bedrock. This well was designated
the D-Zone well in each nest.

¢  Two wells to monitor all of the waterbearing zones between the
A-Zone and the D-Zone well based on the following guidelines:

i) One well, designated the C-Zone well, to monitor the interval
from the bottom of the upper bedrock well installed as the
D-Zone well to the top of the most significant non-waterbearing
zone, if any, above the Gasport. Labs

ii)  One well designated the B-Zone well, to monitor the interval
from the bottom of the non-waterbearing zone identified in the
C-Zone well description above, to the top of the Gasport.

iii)  If no non-waterbearing zone was located between the bottom of
the upper weathered zone and the top of the Gasport, each of the
two wells were installed to monitor an equal portion of this
bedrock interval.

The bedrock monitoring intervals for the OW652 and
OW653 bedrock nests were determined based on injection tests completed at
the OW652 and OW653 C-Zone wells as the D-Zone well at each location was
installed previously during the Phase 1 of the OSL

12 CONESTOGA-ROVERS & ASSOCIATES
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The bedrock monitoring intervals for the OW657, OW658
and OW659 bedrock well nests were determined based on injection testing
completed at OW657D, OW658D and OW659D respectively. The injection test
results are presented in Appendix B. The selection of monitoring intervals
was reviewed and approved by the State prior to the installation of the
remaining wells in each nest.

2.1.4 Stratigraphy and Instrumentation

A summary of the overburden/bedrock stratigraphic unit
thickness is presented in Section 3.3. Details on the completion of the Phase 2
bedrock wells, including the well depths, casing depths and the monitoring
intervals are contained in Appendix C. The Stratigraphic and
Instrumentation Logs describing the stratigraphy of each well nest, are
presented in Appendix A.

rock 11 Completion/Grouting Summar

At OW652 and OW653, the C-Zone well was drilled to the
top of the Gasport Formation. The injection tests were completed on these
wells and the appropriate monitoring intervals selected. The C-Zone well
was filled with grout from the top of the Gasport to the bottom of the
proposed C-Zone well monitoring interval. At OW652, 31 gallons of grout
was added in two lifts. Grout came up to 91.0 feet BGS. At OW653, 37 gallons
of grout was added in two lifts. Grout came up to 96.0 feet BGS.

At OWe657, OW658 and OW659, the D-Zone well was
drilled to the top of the Gasport Formation, injection tested and grouted back
to become the shallow monitor. At OW657D, 78 gallons of grout was added
in three lifts, resulting in a grout level of 94.5 feet BGS. At OW658,

44.5 gallons of grout was added and the grout level rose to 65.0 feet BGS. At
OWe59, 78 gallons of grout was added and the grout came up to 63.5 feet. On
March 29, 1993 after adding grout to OW659D, a grout level of 39.0 feet was
measured in the borehole. Since the grout was set too high, the grout was
reamed out. After breaking through a small bridge of grout, the hole was

13 ConesTOGA-ROVERS & ASSOCIATES



open to 63.5 feet BGS. During development of OW659D, the well was
pumped dry after 40 gallons (1.5 calculated well volumes) were removed.
Well recovery of about 0.7 gallons per minute was measured. It was decided
to ream this hole to 6-inch diameter in an attempt to remove any rock which
might have been coated with grout. This was done to a depth of 64.0 feet BGS
on March 30, 1993. The well was pumped dry on March 31, 1993, and a
recovery of about 1.0 gallon per minute was observed. The required 10 well
volumes were removed by pumping intermittently, and stable groundwater
pH and specific conductance were achieved.

2.1.5 Natural Gas Presence

Natural gas was not encountered during the drilling of
any of the bedrock wells.

22 IROQUOIS STREET SANITARY SEWER
BEDDING INVESTIGATION

A number of borings were installed into the sewer
bedding between the Plant and well nest OW654 to evaluate the possibility
that the ISSS bedding was providing a preferential route for NAPL migration
from the Plant toward OW654. The locations, procedures and sampling
performed are described in the following subsections.

2.2.1 Sanitary Sewer Details

An inquiry was made to the City of Niagara Falls
regarding the ISSS and its construction (specifically bedding components and
piping materials). Plan #309 - Sewer Contract - Sheet No. 3 was acquired and
reviewed. The following information has been obtained from Plan #309 and
verbal discussions with the City Engineering Department.

=i 18 14 CONESTOGA-ROVERS & ASSOCIATES



i) The sewer dimensions where drilling was completed were on the order
of 54 inches - MH'A' (BH11-92); enlarging to 60 inches at MH'B’
(BH12-92); sewer construction was completed in 1917.

ii) The sewer pipe was vitrified clay segment blocks (i.e. clay blocks with a
54- or 60-inch diameter hole) placed into the rock cut and likely
backfilled with concrete. Backfill details were not available. The sewer
contract documents were missing from City records for this section of
sewer. Common practice for this type of sewer was to use concrete as a
backfill material.

iii)  Plan #309 indicated that an open cut extended southward from the area
of MH'A'. It did not describe the installation method north of this
point. Tunneling may have been performed from MH'A' north to
Royal Avenue, but the City Engineering Department did not think it
was likely.

iv)  During the visit to the City Engineering Department, a markup of
Plan #309 was observed which described an internal inspection of the
54 and 60-inch sewer. The date, time and who conducted this
inspection were not referenced on the markup. Written comments
observed on the markup stated that numerous points of groundwater
leakage into the sewer were observed along the top, the bottom and
sides of the sewer, and that the volume of infiltration observed range
from minor quantities to large quantities. No estimate of the volumes
were indicated on the markup. The comments observed on the
markup show groundwater infiltration to the ISSS was occurring
during the time period of the inspection.

222 Sewer Bedding Borehole Locations

Figure 2.4 shows the sewer bedding borehole locations
adjacent to the sanitary sewer. In total 11 boreholes were drilled in two
separate areas along the sanitary sewer length (MH'A'/MH'B). All borings
were completed adjacent to existing sanitary manholes to insure that the

B 018 15 CONESTOGA-ROVERS & ASSOCTATES
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location of the sewer was defined and to prevent any possibility of drilling
into the sewer. Four borings (BH11-92, BH11A-92, BH11B-92 and BH11C-92)
were completed in the vicinity of MH'A' with the initial borehole converted
to a shallow bedrock monitoring well (BH11D-92). Seven boreholes (BH12-92
and BH12A-92 through BH12F-92) were completed in the vicinity of MH'B'.

2.2.3 Borehole Procedures

The borings were installed using 8-inch outside diameter
hollow stem augers. Samples were collected in advance of the augers using
2-inch diameter split spoon samplers. Visual examination of the soil
materials was noted and samples for a geologic record were collected and
stored for future reference at the Plant.

Each boring was installed adjacent to an existing manhole
to permit a visual reference with the sewer pipe and allow an exact
measurement to the invert of the sewer. An attempt was made to sample
continuously until the base of the sewer bedding was encountered or until
the maximum depth of the sewer was passed, whichever was deeper.

Once the boreholes were completed, they were backfilled
with cement/bentonite grout using positive placement techniques. The top
six inches of each borehole was backfilled with material which matched
existing surface materials.

BH11-92

BH11-92 was located west of Union Carbide, south of
Royal Avenue and north of OSI well OW652. The boring was completed near
the third manhole south of Royal Avenue (designated MH'A") along the
54-inch ISSS. The expected depths to the top of the sewer pipe, to the invert
of the sewer pipe, and to the top of the bedrock near the third manhole were
obtained from Plan #309 and are as follows:

16 CONESTOGA-ROVERS & ASSOCIATES
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Elevation Depth

(ft. AMSL) (ft. BGS)
Ground Surface 570.3 0
Bedrock Surface 554.4 159
Top of Pipe 551.8 18.5
Invert of Pipe 5474 22.9

Four attempts were made to advance the borehole beyond
the top of pipe elevation with no success. Bedrock was encountered between
16.7 and 16.8 feet BGS. This demonstrated that the bedrock in the
immediately adjacent areas was not disturbed during construction of the

Sewer.

In order to obtain additional information, an exploratory
bedrock corehole (BH11D-92) was drilled in the area adjacent to MH'A',

A 4-inch inside diameter black steel casing was installed to
the top of bedrock (auger refusal) and grouted in place. A hydrostatic test was
conducted to check the overburden seal. The overburden seal passed the
hydrostatic test and coring proceeded from 17.8 feet BGS to a depth of 26.9 feet
BGS. The bedrock log for BH11D-92 is presented in Appendix A. At
completion, the bedrock exploratory boring was secured with a flush mount
protective cover.

A highly fractured dolostone in a gray and pink gray
cement matrix was found in the interval 17.8 to 19.7 feet BGS. Bedrock from
19.7 to 26.9 feet BGS consisted of a weathered to slightly weathered dolostone
(Oak Orchard Formation). No visual or olfactory evidence of NAPL or
chemical presence was noted from the core or in the water circulated during
the bedrock drilling.

BH12-92

BH12-92 was located west of Union Carbide and south of
Royal Avenue and OSI well OW654. The boring was completed near the
second manhole south of Royal Avenue (designated MH'B") along the
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54-inch diameter ISSS. The expected depths to the top of the sewer pipe, to
the invert of the sewer pipe, and to the bedrock near the second manhole
south of Royal Avenue were obtained from Plan #309 and are as follows:

Elevation Depth

(ft. AMSL) (ft. BGS)
Ground Surface 569.95 0
Bedrock Surface 555.4 14.6 feet
Top of Pipe 551.1 18.9 feet
Invert of Pipe 546.76 23.2 feet

A visual check inside this sewer manhole revealed a ledge
or benching at approximately 12 feet BGS. As a result, an accurate field
measurement of the invert of the 54-inch pipe could not be obtained.
Groundwater infiltration along the sidewall approximately 11 feet BGS was
observed.

Six attempts were made to advance the borehole beyond
14.7 feet BGS with no success. This elevation matched the expected elevation
of the top of bedrock demonstrating that the bedrock immediately adjacent to
the sewer was not disturbed during the construction of the sewer.

2.24 Chemical and Hydraulic Monitoring * BH11D-92

Two rounds (Rounds 1 and 2) of groundwater hydraulic
and chemical monitoring were performed during Phase 2 of the OSI. In
conjunction with the Phase 2 Round 1 bedrock groundwater hydraulic and
chemical monitoring activities, BH11D-92 was sampled once and analyzed for
the 551 parameters. The results of this analysis are presented and discussed in
Section 4.0.

Prior to this sampling event, a groundwater level was
recorded from BH11D-92.

2583 (118 18 CONESTOGA-ROVERS & ASSOCIATES



23 BEDROCK WELLS - CHEMICAL AND HYDRAULIC
MONITORING

The following subsections describe the procedures and
protocols to complete the bedrock hydraulic and chemical monitoring tasks
during Phase 2 of the OSL

Two rounds (Rounds 1 and 2) of SSI sampling and
analysis were completed at each Phase 2 bedrock well ands selected existing
wells. Figures 2.5 and 2.6 show the bedrock well locations selected for
hydraulic and chemical monitoring, respectively. A summary of the bedrock
wells sampled and monitored is shown on Table 2.1.

2.3.1 Hvdraulic Monitoring/Well Depth Soundings = B

Water level elevations were measured for all SDCP wells
(except A-Wells), all OSI wells and selected existing wells on adjacent
properties prior to each sampling round. The bottom of each OSI well was
sounded to determine whether silting of these wells had occurred. The
results of the depth sounding program are recorded in Table 2.2.
Groundwater contours prepared from the water level data (May 1993 and
July 1993) are shown on Figures 2.7 through 2.12 for the D, C and B bedrock
zones.

2.3.2 Bedrock Groundwater Sampling Locations

Bedrock groundwater samples for the OSI Phase 2 SSI
Rounds 1 and 2 were collected during May and July 1993 respectively. The
bedrock wells sampled for each round are shown on Table 2.1.

A few wells were sampled only during Round 1. These
included three existing OSI bedrock wells (OW650D, OW652D and OW653D),
one ISSS well (BH11D-92) and a NYPA well (PASNY 139) located north of
Royal Avenue and east of the NYPA Power Conduits.
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233 Sampling Procedures

The sampling protocols used during the OSI - Phase 2
program were those described in the following SDCP documents:

i) Appendix A - Site Operations Plan - April 1988

Section 8 - well development, well preparation and well sampling
Section 10 - waste handling
Section 11 - equipment cleaning

ii)  Appendix C - Chemical Sampling and Quality Assurance Plan -
April 1988.

Sections 3.6, 6 - general description of program
- sampling requirements
- all QA/QC requirements

After development and prior to purging for Round 1, each
well was allowed to stabilize over a period of at least 30 days. The sampling
process included the measurement of static water levels at each well
(Section 2.3.1) followed by well purging. Each bedrock well was purged a
minimum of five well volumes. Following purging, pH and specific
conductance were measured.

23.3.1 Field OA/QC

Field QA/QC requirements with respect to field blanks
and sample duplicates were met. One blind sample duplicate and one field
blank were submitted for analysis during each Round. The field blank was
collected using a bottom loading bailer to check decontamination procedures.
Distilled deionized water was used for the field blank.

20 CONESTOGA-ROVERS & ASSOCIATES



2332 State Split Samples

The State elected not to receive split samples during the
OSI - Phase 2 activities (Round 1 and Round 2 - SSI Survey).

234 Analytical Parameters

The Phase 2, Round 1 and Round 2 groundwater samples
were analyzed for the parameters listed on Table 2.3.

24 OVERBURDEN WELLS - CHEMICAL AND HYDRAULIC
MONITORING

For OSI Phase 2, two rounds (Rounds 1 and 2) of hydraulic -
monitoring were completed at selected OxyChem overburden wells located in
the northeast sector of the Plant and UDG wells MW-1, MW-2 and MW-3 (see
Table 2.1). Two UDG wells (MW-2 and MW-3) were sampled for chemical
analysis during Round 1 and one UDG well (MW-1) was sampled during
Round 2. Figure 2.13 shows the overburden well locations selected for
chemical and hydraulic monitoring. -

24.1 Hydraulic Monitoring ®* Overburden

Water level measurements were measured prior to the
Round 1 and Round 2 sample events (May and July 1993). The overburden
groundwater levels for May and July 1993 are shown on Figures 2.14 and 2.15,
respectively.

2.4.2 Sampling Locations * Overburden

UDG overburden wells MW-2 and MW-3, located on the
UDG property adjacent to the northeast boundary of the Plant, were sampled
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once (Round 1) and UDG overburden well MW-1 was sampled once
(Round 2) during the OSI - Phase 2 activities.

243 Sampling Procedures

The sampling protocols used during the OSI - Phase 2
program were described in Section 2.3.3.

The sampling process included the measurement of static
water levels at each well followed by well purging. Each overburden well was
purged a minimum of five well volumes. Prior to completion of purging,
temperature, pH and specific conductance were measured.

25 GENERAL PROGRAM PROTOCOLS

The following subsections describe the protocols which
were used for Waste Material Handling, Health & Safety and Equipment
Cleaning. Section 2.5.4 describes the program modifications which were
necessary due to conditions encountered during the course of the OSI -
Phase 2.

2.5.1 Waste Material Handling

All wastes generated as a result of OSI Phase 2 activities
including aqueous phase liquids, soils, rock cuttings, and safety equipment
(e.g- Tyveks, gloves) and used sampling equipment (e.g. tubing) were collected
and handled in accordance with Section 10 of Appendix A of the SDCP.
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252 Health and Safety

Health and safety protocols implemented during the
installation of the overburden and bedrock wells were as described in
Appendix B of the SDCP.

253 Equipment Cleaning

All equipment requiring cleaning was cleaned in
accordance with Section 11.0 of Appendix A of the SDCP. All pipe was
inspected and cleaned prior to being used.

254 Program Modifications .

Due to the possibility that grout was affecting the
permeability of the bedrock in well OW659D (ie the well was pumped dry
during development and a recovery rate of approximately 0.7 gpm was
observed), the diameter of the borehole was enlarged to a 6 inch diameter to
remove rock which may have been coated with grout. The well was pumped
dry following enlargement and an increased recovery rate of approximately
1 gpm was observed.

3 CONESTOGA-ROVERS & ASSOCIATES



3

¥

|

-l == .

3.0 GEOLOGICAND HYDROGEOLOGIC SUMMARY

3.1 TIGRA

A series of bedrock wells were installed during Phase 2 of
the OSI Program in the off-Site area to collect additional geologic and
hydrogeologic information. Geologic and hydrogeologic information from
the three UDG wells within the study area was also obtained. The
Stratigraphic and Instrumentation Logs are contained in Appendix A. The
information from the Phase 2 OSI Program has been summarized on the

following tables contained in Appendix C: %

Stratigraphic Data - Off-Site Investigation Program /

Overburden Stratigraphic Thickness - Off-Site Investigation Program

Bedrock Stratigraphic Thickness - Off-Site Investigation Program |

[ Bedrock Monitoring Intervals - Off-Site Investigation Program I
Table C1 contains the following information for each

installation: ground surface elevation, horizontal survey data presented in

terms of the N-Area Grid coordinate system, depth and elevation of each

stratigraphic unit encountered, and occurrence of NAPL or iridescent sheens.

Rapa?a

Based on the information contained in Table C1, the
thickness of each overburden stratigraphic unit has been determined and is
presented in Table C2. The stratigraphic thickness for each bedrock unit
encountered during Phase 1 and 2 of the OSI Program is presented in
Table C3. Table C4 presents the monitoring intervals and units for each of the
bedrock wells.

For reference, the stratigraphic information for the Plant
can be found in one of the following documents:

Historical Information - Historical Data Base, Buffalo Avenue
Plant, June 1984, Appendix A.
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SDCP Overburden Information - Overburden Summary Report,
Appendix A, November 1989.

SDCP Bedrock Information - Bedrock Information Summary Report,
March 1991.

32 OVERBURDEN GEOLOGY

In general, the OSI - Phase 2 hydrogeologic investigations
support the descriptions provided in the OSI Summary Report. Specific
differences identified during Phase 2 are presented below. In general, the
overburden materials within the off-Site area are comprised of the following
four stratigraphic units: Fill Material, Alluvial River Deposits, Glacial Lake
Deposits and Glacial Till.

Fill Material

The Phase 2 results are consistent with the description of
the Fill Material provided in the OSI Summary Report. Thus, no changes in
the fill description are required.

Alluvial River Deposits

The OSI Summary Report stated that the Alluvial River
Deposits (alluvium) ranged in thickness up to 10 feet. Phase 2 information
showed that the unit ranged in thickness up to 11 feet with an average
thickness of 3.6 feet.

Glacial Lake Deposits

The Phase 2 results confirmed that the thickness of the
Glacial Lake Deposits (clay) varied across the OSI study area and reached a
maximum thickness of 12 feet with an average thickness of 6.0 feet.
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Glacial Till

The OSI Summary Report stated that the Glacial Till (till)
thickness ranged up to 4.5 feet. The Phase 2 results showed that the thickness
of this unit ranged up to 7 feet with an average thickness of 3.5 feet.

33  BEDROCK GEOLOGY

In general, the OSI - Phase 2 hydrogeologic investigations
support the descriptions provided in the OSI Summary Report. A summary
of the bedrock geology, including specific differences identified during
Phase 2, are presented below. The stratigraphic sequence of the bedrock
within the OSI study area consists of the Oak Orchard, Eramosa, Goat Island
and Gasport Formations of the Lockport Group. Site-specific stratigraphic
information for these units for the Phase 2 wells is summarized in Table C3.
Figure 3.1 presents the orientation of a cross-section of the Lockport Group.
Figure 3.2 presents the bedrock cross-section A-A'.

The lithology and thickness ranges of the formations were
as follows:

Oak Orchard 73 to 81 feet thick bituminous, light to dark gray, very
thin to medium bedded, fine to
medium grained saccharoidal
dolostone

Eramosa 11 to 20 feet thick bituminous, light to medium gray,
thin to medium bedded, fine to
medium grained argillaceous
dolostone

Goat Island 11 to 15 feet thick bituminous, medium to dark gray,

thin to medium bedded, fine to
medium grained dolostone
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Gasport thickness not bituminous, medium to dark gray,

determined very thin to medium bedded, fine to
(typically 30 feet medium grained dolomitic limestone
thick)

The bedrock stratigraphic thicknesses measured during
the OSI-Phase 2 study are summarized in Table 3.1.

34 QVERBURDEN HYDROGEOLOGY

The hydrogeologic characteristics of the overburden in the
OSI study area were confirmed by the installation of the OSI - Phase 2 wells.
In the OSI study area the overburden waterbearing unit ranged in thickness
from 2 feet to 15 feet and the underlying confining layer ranged from 7 feet to
12 feet thick.

34.1 Hydraulic Conductivities

The OSI - Phase 2 overburden wells were not tested to
determine hydraulic conductivity.

342 Groundwater Movement

A detailed description of overburden groundwater
movement in the OSI study area can be found in the OSI Summary Report.

The overburden groundwater contours presented on
Figures 2.13 and 2.14 for the May and July 1993 groundwater levels
respectively confirm the groundwater flow directions presented in the OSI
Summary Report. In general, the groundwater contour patterns shown on
Figures 2.13 and 2.14 are similar.
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Figures 2.13 and 2.14 show that the overburden
groundwater is influenced by local effects. The EBDTS acts as a line sink
drawing overburden groundwater toward the Plant from off-Site areas north
of the Plant. The 47th Street sewer acts as a localized groundwater sink,
drawing groundwater toward it from the surrounding areas. The EBDTS and
other underground utilities are discussed more fully in the OSI Summary

Report.

A downward vertical gradient exists in the OSI study area
between the alluvium/fill unit and the monitored bedrock zones as
illustrated by the OSI water level data.

Overburden groundwater levels measured during the
OSI-Phase 2 study are summarized in Table 3.2.

35 REGIONAL BEDROCK HYDROGEOLOGY

A detailed discussion of the regional bedrock
hydrogeology can be found in the OSI Summary Report.

36 QFF-SITE BEDROCK HYDROGEOLOGY

The OSI - Phase 2 studies, which included hydraulic
properties testing such as in-situ injection testing, support the off-site
hydrogeology presented in the OSI Summary Report.

36.1 ulic Con
Injection tests were performed in conjunction with the
installation of the OSI - Phase 2 bedrock wells. Appendix B shows the results

of this testing. The OSI- Phase 2 hydraulic conductivity values were similar
to those determined from the OSI - Phase 1 study and on-Site programs.
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All bedrock intervals tested during the well installations
at well nests OW652, 653, 657, 658 and 659 were found to be waterbearing
except the 20 feet to 50 feet below top of rock (BTOR) interval and the 100 feet
to 120 feet BTOR interval at OW653, the 20 to 35 feet BTOR interval at
OWG658, and the 50 feet to 65 feet BTOR interval at OW659. A waterbearing
unit is defined as a unit with a hydraulic conductivity of 5 x 10 cm/sec or

greater.

The injection test results show that the hydraulic
conductivity values for the D-Zone ranged from 7.8 x 106 to 3.6 x 10! cm/sec.
The C-Zone hydraulic conductivity values ranged from 3.9 x 104 to
3.2x 102 cm/sec. The B-Zone hydraulic conductivity values ranged from
25x105t0 1.1 x 10-1 cm/sec.

3.6.2 Bedrock Groundwater Movement

Figures 2.6 to 2.11 present the bedrock groundwater
contours for the intervals monitored by the D, C, and B-Zone wells,
respectively. These water levels were measured in May 1993 and July 1993.

The groundwater flow directions shown on Figures 2.6 to
2.11 confirm the flow directions presented in the OSI Summary Report. In
summary, the groundwater flow direction in the D-Zone bedrock (Figures 2.6
and 2.9) was north/northwest towards the NYPA power conduits and the
Falls Street Tunnel. The northerly limit of groundwater flow in the D-Zone
is the Falls Street Tunnel which has also been identified to be a line sink for
groundwater flow. The westernmost limit for bedrock groundwater flow
from the Plant is the NYPA power conduits. These conduits sever the D, C
and B Zones in the bedrock and physically cut off all northwesterly
groundwater flow in these zones from the Plant.

Groundwater elevations for the C-Zone wells are shown
on Figures 2.7 and 2.10. The groundwater flow pattern across this bedrock
zone was similar to that of the D-Zone bedrock groundwater system with
groundwater flow towards the north/northwest. The vertical gradient

29 CONESTOCA-ROVERS & ASSOCIATES



between the units monitored by the C and D-wells was small and fluctuated
between upwards and downwards at various well locations.

Groundwater elevations for the B-wells are shown on
I Figures 2.8 and 2.11. Groundwater flow was generally towards the
. north/northeast. The vertical gradient between the units monitored by the B
and C-Zone wells was downward with a potentiometric differential ranging
on the order of less than one foot to over two feet.

Bedrock groundwater levels measured during the
OSI-Phase 2 study are summarized in Table 3.3.

A detailed discussion of the subsurface structures which

' exert the most influence on bedrock groundwater flow in the OSI study area is
presented in the OSI Summary Report.
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40 CHEMICAL PRESENCE SUMMARY

41 NAPL PRESENCE

4.1.1 Qverburden NAPL Observation

No overburden soils containing NAPL were observed
during the drilling operations for any of the Phase 2 OSI well installations.

41.2 Bedrock NAPL Observation

NAPL was observed once during the OSI Phase 2 well
depth sounding activities of OW655D. Measurement of the total well depth
at OW655D showed 1.3 feet of sediment in the bottom of the well and 0.4 feet
of NAPL overlying the sediment. NAPL was not detected in any other new
or existing bedrock location during the OSI Phase 2 studies.

On June 9, 1993 a sample of the NAPL from OW655D was
collected and analyzed pursuant to the NAPL analytical protocols described in
Appendix C of the SDCP. Analytical results are presented in Appendix D.

The analysis of the OW655D NAPL showed the primary
components to be chlorobenzenes (61 percent) and chlorotoluenes (6 percent).
Although chlorotoluenes were not included in an analysis of a NAPL sample
collected from Frontier Chemical's well MW-84-11 performed by ECCO
Incorporated, chlorobenzenes accounted for 93 percent of the concentrations
of detected compounds. This demonstrated that the NAPL found in OW655D
and the NAPL found in MW-84-11 were similar.

4.2 ROUNDWATER ANALYTICAL MARY

The analytical protocols used for the OSI - Phase 2
Sampling Program were those described in the SDCP document entitled,
"Appendix C - Chemical Sampling and Quality Assurance Plan - April 1988".
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Each of the groundwater samples collected during the OSI
- Phase 2 were analyzed for the SSI parameters shown in Table 2.3.

In order to present the results of the SSI, the parameters
have been subdivided into parameter groups representative of the chemical
families to which they belong. Since these chemical families would typically
have been manufactured in the same areas and handled in a similar manner,
combining them for presentation purposes is appropriate. The chemical
families into which the SSI parameters have been grouped are presented in
Table 4.1.

Bedrock groundwater samples were collected on March 8
and 9, 1993 by ARC/GZA at the RRF as part of ARC's environmental study of
the RRF. The bedrock groundwater samples were analyzed for priority
pollutant (PP) volatile organic compounds (VOCs), PP base/neutral acid
extractables (BN As), PP pesticides/PCBs, PP metals, and dechlorane plus. The
RRF foundation drain sample was analyzed for target compound list (TCL)
VOCs and BNAs, Resource Conservation and Recovery Act (RCRA) metals
(plus aluminum, copper, lead and zinc), dechlorane plus, and sulfate. A
summary of the analytical parameters and methodologies are presented on
Table 4.2. The analytical results and QA /QC review are included as
Appendix E.

42.1 Overburden Groundwater Chemistry

Groundwater samples were collected from three
overburden wells during Phase 2 of the OSI program. UDG wells MW-2 and
MW-3 were sampled during Round 1 and well MW-1 was sampled during
Round 2. The results demonstrate that there is minimal chemical presence
north of the area where OW554 is located. Well OW554 had exhibited the
highest off-Site chemical presence in Phase 1 of the OSL

To graphically present the overburden SSI results, the
analytical data have been plotted adjacent to the respective well locations (see
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Figures 4.1.1 through 4.1.4). The concentration of parameters of each
chemical family have been summed and are reported as a total concentration
on the figures. The following subsections discuss the chemical presence
shown on Figures 4.1.1 through 4.1.4. Due to the low concentrations of
chemicals present and minimal parameter detection, only four
parameter/parameter groups are presented in a figure format.

T ic Hali

TOX data from the UDG wells sampled has been rejected
due to laboratory deficiencies (see Appendix F - QA /QC Summary). For
reference the TOX results for adjacent wells from previous studies have been
presented.

Ti ni

Total Organic Carbon (TOC) concentrations were not
detected at a method detection level of 3 mg/L and 6 mg/L (MW-2, MW-3
Round 1) and 4 mg/L (MW-1, Round 2).

Total Soluble Phosphorus (Figure 4.1.3)

Total soluble phosphorus concentrations were low,
ranging from not detected at a method detection level of 10 ug-P/L (MW-3,
Round 1) to 14 pg-P/L (MW-2, Round 1) and 17 pg-P/L (MW-1, Round 2).

Organic SSI parameter presence was limited to
trichloroethylene at a concentration of 3 pg/L (MW-3, Round 1), and
tetrachloroethylene at a concentration of 7 pg/L (MW-2, Round 1). No other
analytes were detected at MW-2, MW-3 or MW-1 (Round 2).
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Lead (No Figure)
Lead concentrations ranged from not detected at a method

detection level of 30 ng/L (MW-2, Round 1) to 37 pg/L (MW1, Round 2) and
41 Jug/L (MW3, Round 1).

P No Figures)

Arsenic and mercury were not detected above their
respective method detection levels in any UDG overburden well sampled
(MW-1, MW-2, MW-3).

Acids

None of the acids (benzoic acid, 2-chlorobenzoic acid,
3-chlorobenzoic acid, 4-chlorobenzoic acid, and chlorendic acids) were
detected above their respective detection limits.

43  BEDROCK GROUNDWATER CHEMISTRY

The purpose of the Phase 2 OSI bedrock SSI Survey was to
provide additional groundwater chemical data suitable for defining the extent
of the chemical plume from the Plant into the OSI study area bedrock
groundwater regime. Of primary importance was to determine whether the
chemicals found along Royal Avenue were connected to the chemical plume
beneath the Plant. The gap in the data base existed in the off-Site area
1,000 feet from the Plant boundary. The new wells provided the information

necessary to fill this gap.

The collection of groundwater samples from the OSI
bedrock wells for Phase 2/Round 1 - SSI was conducted during May 1993.
Phase 2/Round 2 sampling was conducted in July 1993. The samples were
analyzed for the SSI parameters listed in Table 2.3.
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Bedrock groundwater samples were collected by ARC in
March 1993 and were analyzed for the parameters listed in Table 4.2. The
ARC samples were collected between OSI Phase 1 and Phase 2. Since the
ARC samples were analyzed for different parameter lists (i.e. PP and TCL) and
the OxyChem samples were analyzed for the SSI parameters, some analytes
included in one list are not included in the other list. Thus, it is not possible
to provide a comparison between the ARC and OxyChem results for analytes
which are not common to the lists. The discussion below for the ARC
analytical results focuses on the common analytes.

The ARC analytical results shown on Table 2.1 of
Appendix E show that low level concentrations of principally chlorobenzene
and chloroethylene compounds were detected. The ARC and OxyChem
concentrations for well OW650 are generally consistent except for the
chlorobenzene compounds. The ARC chlorobenzene compounds analytical
results show higher concentrations (8.6 to 69 ug/L) than the OxyChem
analytical results which ranged from ND1 to 2 pg/L.

The ARC analytical results for OW653D, OW407C and the
RRF foundation drain are presented on Tables 2.2, 2.3 and 2.4 respectively in
Appendix E. The principal compounds detected were chlorotoluene,
chlorobenzene, and chlorobenzotrifluoride compounds. For the
chlorobenzene compounds, the analytical results for the above three sample
locations are consistent (i.e. the concentrations are of the same order
magnitude). Since the ARC analytical results are generally consistent with
OxyChem's analytical results, further discussion of the ARC results is not
required and the following discussion utilizes OxyChem data only.

The Phase 2 - SSI analytical results for Round 1 and
Round 2 for all monitoring intervals have been plotted adjacent to their
respective well locations (see Figures 4.2.1 through 4.2.24) with the previous
Phase I OSI results and SDCP results from selected Plant boundary wells. The
concentrations of parameters of each chemical family have been summed and
are reported as a total concentration on the figures (see Table 4.1 for parameter

groupings).
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Table 4.3 presents a comparison of the average chemical
concentrations found in the D-interval 1,000 feet north of the Plant boundary
with that of the D-interval wells located along the Plant boundary and the
wells along Royal Avenue 1,500 feet north of the Plant boundary (south of the
Falls Street Tunnel). Consistent with the OSI Summary Report a pattern of
chemical presence emerges which showed elevated chemical presence along
the Plant boundary and Royal Avenue (1,500 feet) whereas the chemical
concentrations decreased in the area 1,000 feet from the Plant boundary. As
shown in Table 4.3 the average concentrations for 14 of the 18 comparable
parameter groups decreased when the first line of wells (1,000 feet - OW651D,
OWe652D, OW653D, OW657D, OW658D and OW659D) are compared to the
Plant boundary wells (OW404D, OW405D, OW406D, OW408D and OW417D).
Comparison of the parameter groups for the first line of wells (1,000 feet) with
the Royal Avenue wells (1,500 feet) shows that the average concentration of 7
of the 18 comparable parameter groups was higher at the Royal Avenue wells
(OW654D/OW655D) than at the first line of wells. The average concentration
for 9 parameter groups at the Royal Avenue wells was similar to that for the
first line of wells; two parameter groups increased in concentration from the
Royal Avenue Wells to the first line of wells.

Tables 4.4 and 4.5 present a comparison of the average
chemical concentrations found in the C-Zone and B-Zone wells 1,000 feet
north of the Plant boundary with those of the C-Zone and B-Zone wells
located along the Plant boundary and the well (OW654) along Royal Avenue
1,500 feet north of the Plant boundary.

Consistent with the pattern described above for the
D-Zone, elevated chemical concentrations were detected in the C-Zone along
the Plant boundary and Royal Avenue whereas the chemical concentrations
decreased in the area 1000 feet from the Plant boundary. As shown in
Table 4.4, the average concentrations for 10 of the 18 comparable parameter
groups decreased when the first line of wells is compared to the Plant
boundary wells. The remaining 8 of the 10 comparable parameter groups
were ND for both lines of wells. Comparison of the parameter groups for the
first line of wells with the Royal Avenue wells shows that the average
concentration of 3 of the 18 parameter groups, including total organic SSI,
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were higher at the Royal Avenue wells, 6 of the 18 were lower, and 9 of the 18
were ND for both lines of wells.

The average chemical concentrations shown in Table 4.5
for the B-Zone show a different pattern than observed for the D and C-Zones.
In the B-Zone, the chemical concentrations for the majority of the 18
comparable parameter groups (16 of the 18 from Plant boundary wells first
line wells and 14 of the 18 from the first line wells to Royal Avenue wells)
either decreased or were the same. The two parameter groups that increased
in concentration from the Plant boundary wells to the first line wells were
total soluble phosphorus and total chloroethylenes. The four parameter
groups that increased in concentration from the first line of wells to the Royal
Avenue wells were total soluble phosphorus, total chlorotoluenes, benzene
and total HCCH. Comparison of the Plant boundary wells with the Royal
Avenue wells shows that 19 out of 20 comparable parameter groups (adding
TOX and specific conductance which were qualified as rejected and not
available, respectively, for the first line wells) decreased in concentrations
from the Plant boundary to Royal Avenue. The one parameter that
consistently increased in concentration with distance from the Plant was total
soluble phosphorus. " f‘p 0

Tables 4.6, 4.7 and 4.8 present a comparison of the average
chemical concentrations found the three lines of wells (i.e. Plant boundary,
first line and Royal Avenue) with depth (i.e. D, C and B-Zones).

Table 4.6 shows that the highest concentrations in the
Plant boundary wells were detected in the D-Zone, followed in order of
decreasing concentration by the B-Zone and then the C-Zone.

Table 4.7 shows that the total organic SSI chemical
concentrations in all three intervals for the first line wells, while increasing
with depth, were of the same order of magnitude. The primary reason for the
increase in concentrations with depth was elevated benzene (1,200 pg/L) and
chlorobenzene (1,600 pug/L) concentrations in OW659B; whereas only low
level concentrations of benzene (4 pg/L) and chlorobenzene (86 pug/L) were
detected in OW659D. This occurrence is directly attributable to the pattern of
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bedrock groundwater migration (i.e. vertically downward and horizontally to
the north/northeast from the Plant in the D and C-Zone and to the
north/northeast from the Plant in the B-Zone). Upgradient of well nest
OW659, SDCP studies identified elevated D, C and B-Zone benzene and total
chlorobenzene concentrations at the Plant boundary well nests OW405 and
OWA406. At these locations, concentrations of benzene ranged from 2900 to
27,000 pug/L (D-Zone), 1,300 to 5,500 pg/L (C-Zone), and 3,200 ug/L to

25,000 pg/L (B-Zone). Chlorobenzene concentrations ranged from 14,000 to
20,000 pg/L (D-Zone), 7,900 to 11,000 pg/L (C-Zone), and 2,800 to 24,000 pg/L
(B-Zone).

Table 4.8 shows a pattern of decreasing concentration with
depth for the Royal Avenue wells. The dominant parameter groups detected
in the D-Zone were total chlorotoluenes, benzene, total chlorobenzenes and
total chloroethylenes. The dominant parameter group for the C-Zone was
total chloroethylenes. The dominant parameter groups for B-Zone were total
chlorotoluenes, benzene and total chlorobenzenes.

A detailed discussion of chemical distribution is presented
below, dividing the chemical presence along the 1,000-foot alignment into
three categories (i.e. non-detection, chemical presence less than one ppm, and
chemical presence greater than one ppm) and comparing these chemical level
categories to the Plant boundary and Royal Avenue areas. This discussion
clearly shows the distinct chemical plume originating from the Plant proper,
and the chemical plume originating from areas north of Royal Avenue:

* Non Detection

In the vicinity of the 1,000-foot alignment of bedrock monitoring wells,
TOC; total mercury; total lead; total arsenic; toluene; total
hexachlorobutadiene, hexachlorocyclopentadiene, octachlorocyclopentene
and perchloropentacyclodecane; 2,4,5-trichlorophenol; total
hexcachlorocyclohexanes, benzoic acid, total chlorobenzoic acids and
chlorendic acid were all generally found to be in the non-detect to low
ug/L (mg/L for TOC) range of concentration.
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Total mercury; total lead; total arsenic; 2,4,5-trichlorophenol, total
chlorobenzoic acids and chlorendic acid were essentially non-detect at the
Plant boundary and in the Royal Avenue areas, subsequently, no further
discussion is warranted. TOC concentrations along Royal Avenue ranged
from ND (PASNY 139) to 80 mg/L (MW-88-6B); whereas TOC
concentrations along the Plant boundary or the 1,000-foot well alignment
did not exceed 18 mg/L.

Toluene concentrations along Royal Avenue and the Plant boundary
within the D Zone were present at concentrations of 460/590 ug/L
(MW-88-6B), 230 ug/L (MW-88-6A); and 84/25 pug/L (OW404D),
82/130 pg/L (OW405D); whereas toluene was essentially non-detect to
trace concentrations (i.e. <3 ug/L) along the 1,000-foot alignment.

Total hexachlorobutadiene, hexachlorocyclopentadiene,
octachlorocyclopentene, perchloropentacyclodecane; and total
hexachlorocyclohexanes were detected at OW654D and MW-88-6B (Royal
Avenue) and at OW404 and OW405B,C,D (Plant boundary), whereas along
the 1,000-foot alignment these compounds were essentially non-detect to
trace concentrations.

Benzoic acid was only detected in the Royal Avenue area at one well
(MW-88-6B) at a concentration of 620/1,800 pg/L. Benzoic acid was not
detected at any Plant boundary well nor along the 1,000-foot alignment.

Less Than One mg/L

In the vicinity of the 1,000-foot alignment of bedrock wells, total organic
halides (TOX), total chlorobenzotrifluorides, total chloroethylenes, total
chlorotoluenes and total soluble phosphorus were generally present at
concentrations of 1 mg/L or less.

TOX concentrations along the 1,000-foot alignment were typically

non-detect to 800 ug/L (OW653D), whereas along the Plant boundary
elevated levels generally ranged from 1,000 ug/L to 31,000 pg/L. In the
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Royal Avenue area TOX concentrations ranged from 220 pug/L (OW654B)
to 22,000 pg/L (MW-88-6B).

Total chlorobenzotrifluoride concentrations along the 1,000-foot
alignment were present at trace to non-detect concentrations in the
westerly wells (i.e. OW651, OW657 and OW652) and tended to increase in
concentration (i.e. 4 to 360 ug/L) to the east (i.e. OW658, OW659 and
OW653) throughout the D, C and B Zones. This was likely reflecting
groundwater /chemistry movement from the Plant boundary areas of total
chlorobenzotrifluoride presence in the vicinity of OW404, OW405 and
OW406 where concentrations ranged from 4 to 600 ug/L. Total
chlorobenzotrifluoride concentrations in the area of Royal Avenue ranged
from 3 (MW-88-6B) to 200 pg/L (OW655).

Total chloroethylene concentrations were typically in the low mg/L range
along Royal Avenue, OW654D,C (1 to 2 mg/L), MW-88-6B

(7 mg/L/10 mg/L) and MW-88-6A (1 mg/L); whereas in the D unit of the
1,000-foot alignment, total chloroethylene did not exceed 300 pg/L. It is
interesting to note that movement of total chloroethylenes from the Plant
boundary in the C Zone was evident from the area of OW404C (3 mg/L) to
OWe57C (1 mg/L). Groundwater contouring of the C Zone shows that
groundwater flow from OW404 to the north in the vicinity of OW657 was
likely.

Total chlorotoluenes along Royal Avenue were present at concentrations
of 1 pg/L (OW656) to 6,700/7,800 pug/L (MW-88-6B). In the Plant boundary
area, total chlorotoluenes were detected as high as 2,400/2,500 pg/L at the
RRF foundation drain (D-Zone) and 1,400/1,600 ug/L at OW406D.

Concentrations of total chlorotoluenes along the 1,000-foot alignment
were generally non-detect or low level (i.e. <65 ug/L) to the west (i.e.
OWe51, OW657 and OW652) but increased to the east throughout the D, C
and B-Zones (OW658, OW659 and OW653). This was likely reflecting
groundwater chemistry movement from the Plant boundary to these
off-Site areas.
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Soluble phosphorus was detected in two areas along the 1,000-foot
alignment; each area with concentrations generally less than 100 pg/L. In
the westerly area (OW651, OW657, OW652 and BH11D-92) low level
soluble phosphorus concentrations were detected which was likely
sourced from the Plant boundary area of OW404 (i.e. 20 to 1,000 ug/L -
soluble phosphorus). To the east, a second area of soluble phosphorus
presence existed at OW653 which was likely associated with
groundwater/chemistry movement from the area of OW407/0OW408 (i.e.
20 to 5,400 ug/L - soluble phosphorus).

Greater Than One mg/L

In the vicinity of the 1,000-foot alignment of bedrock wells, benzene and
total chlorobenzenes were present at concentrations above 1 mg/L.

Benzene was detected along the Plant boundary at elevated concentrations
(i.e. 71,000 ug/L) in the D, C and B-Zones of OW405 and OW406. In the
immediate downgradient areas from OW405/0W406, benzene was
detected at off-Site wells OW658 and OW659 at concentrations up to

1,000 pg/L. Along Royal Avenue, benzene was detected at concentrations
ranging from 1 pg/L (MW-88-6A) to 2,700 ug/L (MW-88-6B).

Total chlorobenzene presence exhibits a similar pattern of chemical
migration as benzene, where elevated levels (i.e. typically greater than
10,000 pug/L) are noted in the D, C and B-Zones of OW405/0OW406 on the
Plant boundary. In the immediate downgradient off-Site wells OW658
and OW659, total chlorobenzenes are present at concentrations of less
than 3,000 ug/L.

D-Zone concentrations of total chlorobenzenes along the 1,000-foot
alignment range from 1,200 pg/L (OW658D) to non-detect at OW651. In
the vicinity of Royal Avenue total chlorobenzene concentrations increase
within the D-Zone, i.e. OWD654D (5,700/2,300 ug/L), MW-88-6B |
(8,000/9,000 ug/L) and OW655 (9,300/3,800 pg/L).
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In summary, a decrease in concentrations from the Plant
boundary wells to the first line wells with an increase in concentration from
the first line wells to the Royal Avenue wells are shown on both Tables 4.3
and 4.4 (D and C-Zones, respectively). Table 4.5 (B-Zone) shows a continuous
decrease in concentrations from the Plant boundary wells to the Royal
Avenue wells with a rapid decrease from the Plant boundary wells to the first

line wells.

The concentration patterns with respect to depth are
shown on Tables 4.6, 4.7 and 4.8. In the Plant boundary wells (Table 4.6) the
highest average concentrations were detected in the D-Zone wells
(e.g. average total organic SSI = 65,000 ug/L), followed by the B-Zone wells
(e.g. average total organic SSI = 23,000 ug/L) and then the C-Zone wells with
the lowest concentrations (e.g. average total organic SSI = 7,100 pg/L) for this
line of wells. The principal parameters/parameter groups at the Plant
boundary wells were benzene and total chlorobenzenes. In the first line of
wells (Table 4.7) a pattern of increasing concentrations with depth is shown
with average total organic SSI concentrations for the D, C and B-Zones of 640,
800 and 900 pg/L, respectively. The principal compounds in this line of wells
were total chlorotoluenes, benzene, total chlorobenzenes and total
chloroethylenes.

In contrast to the first line of wells, the Royal Avenue
wells showed a continuous decrease in concentrations with depth (see
Table 4.8) with average total organic SSI concentrations of 6,500 pg/L;
2,300 ug/L; and 300 ug/L for the D, C and B-Zones, respectively. The principal
compound detected in the D-Zone was total chlorobenzenes (5,300 pug/L); in
the C-Zone, total chloroethylenes (2,300 pg/L); and in the B-Zone, total
chlorobenzenes (130 ug/L) and total chloroethylenes (100 pg/L).

The chemical analytical results show that the
concentrations of the bedrock chemical plumes in the D, C and B-Zones
attributable to the Plant decrease rapidly with distance from the Plant with a
pattern of decreasing concentrations from the Plant boundary wells to the first
line of wells and then increasing concentrations from the first line of wells to
the Royal Avenue wells. In addition, the pattern of elevated concentrations

42 CONESTOGA-ROVERS & ASSOCIATES



&N B 00 N o & oM oM em 0N el e

B (115

for benzenes and chlorobenzenes in the D, C and B-Zones of the Plant
boundary wells with lower level concentrations increasing with depth in the
first line of wells and then elevated concentrations decreasing with depth, in
the Royal Avenue wells, shows that the Plant is not the source for the
elevated chemical concentrations detected in the Royal Avenue Wells. Thus,
OxyChem believes that the chemicals detected in the Royal Avenue wells did
not migrate from the Plant.
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DISCUSSION

51 OVERBURDEN GROUNDWATER CHEMISTRY

The Phase 2 analytical results for the UDG wells (MW-1,
MW-2 and MW-3) show that minimal chemical presence existed past the
Plant boundary in the vicinity of OW554. The total organic SSI
concentrations at OW554 during Phase 1 were 870 and 1,500 pg/L for Rounds
1 and 2, respectively. By comparison the total organic SSI concentrations at
the UDG overburden wells were ND, 3 and 7 ug/L for MW-1, MW-2 and
MW-3, respectively. These results show that there was no significant off-Site
migration of Plant chemicals through the overburden groundwater in this
area.

An area of elevated chemical presence (i.e. >10,000 pg/L)
existed south of UDG and OWS554 in the vicinity of on-Site wells OW308,
OW320, OW321, WS107 and WS109 (see Figure 4.1.4). Total organic SSI
concentrations declined to the north as evidenced by the reduced
concentrations observed at OW554 and non-detect to trace chemical presence
at MW-1, MW-2 and MW-3. This was consistent with the limits of chemical
presence exhibited along the entire northern Plant property boundary.
Beyond the Plant boundary, chemical migration via the overburden
groundwater flow regime was very limited. As shown on Figures 2.13 and
2.14, the EBDTS acts as a line sink drawing overburden groundwater from
both the north and the south towards the EBDTS.

With the southerly flow of groundwater, the EBDTS
prevents groundwater/NAPL migration (i.e. trace NAPL observed at OW554)
to the north beyond the Plant boundary. In the vicinity of 47th Street, the
overburden drains toward the sanitary sewer on 47th Street. The
combination of these flow factors in conjunction with the natural
hydrogeologic setting, has prevented extensive chemical migration from the
Plant's northern boundary. Thus only limited off-Site chemical presence
exists north of the Plant.
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52 BEDROCK GROUNDWATER CHEMISTRY
5.2.1 North of Plant

The analytical results from the OSI (Phase 1 and Phase 2)
showed a consistent pattern of chemical distribution through the off-Site area
north of the Plant. The data for the D and C-Zones for the first line of bedrock
wells located approximately 1,000 feet beyond the northern Plant boundary
(OW651, OW652, OW653 OW657, OW658 and OW659) showed chemical
concentrations significantly lower than concentrations in samples collected
from wells along the Plant boundary (see Tables 4.3 and 4.4, and Figures 4.2.18
and 4.2.19). Further to the north, samples collected from the two wells along
the south side of Royal Avenue (OW654 and OW655) and from the two wells
on the north side of Royal Avenue (MW-84-11, MW88-6B) showed elevated
chemical presence. These wells are located 500 to 600 feet further north of the
first line of wells. The data for the B-Zone showed a pattern of continuously
decreasing concentrations from the Plant boundary wells to the Royal
Avenue wells (see Table 4.5 and Figure 4.2.20).

OxyChem believes that the chemical presence detected in
the Royal Avenue wells did not migrate from the Plant. The reasons for this
are as follows:

i) the pattern of decreasing concentrations in the D and C Zone from the
Plant boundary wells to the first line of wells and then increasing
concentrations from the first line of wells to the Royal Avenue wells
was inconsistent with a plume originating from the Plant; and

ii) the detection of elevated benzene and chlorobenzene concentrations in
the D, C and B-Zone for the Plant boundary wells, in the B-Zone for the
first line of wells, and in the D-Zone (upper bedrock) for the Royal
Avenue wells was inconsistent with a plume originating from the
Plant. That is, a plume originating from the Plant would be expected to
migrate to greater depths as distance from the Plant increased, as
shown by the pattern from the Plant boundary wells to the first line of
wells, due to the effect of "clean” infiltration in the off-Site areas
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1000 feet north of the Plant. The detection of elevated benzene and
chlorobenzene concentrations in the upper bedrock (D-Zone) in the
Royal Avenue wells north of the first line of wells was inconsistent
with the expected migration pathways.

The chemical concentrations measured at OW651,
OW657, OW658, OW659, OW652 and OW653 demonstrated that a significant
APL chemical concentration reduction occurred within close proximity to the
northern plant boundary. The results for all three intervals showed that
elevated chemical presence was primarily limited to an area close to the Plant.

The analytical results from OW656, which is located on
the north side of Royal Avenue, showed that the chemical concentrations
reduce beyond the groundwater divide created by the Falls Street Tunnel.
The chemical concentrations measured in groundwater at OW656, which is
on the opposite side of the hydraulic divide provided by the Falls Street
Tunnel, were not from the Plant.

The source of the elevated chemical presence observed at
OW654 and OW655 may be due to migration from areas north of OW654 and
OW655. A potential migration pathway may have been below grade
construction activities, (i.e. for building foundations, sewers and other
underground works) which may have penetrated the clay/till unit
throughout the OSI study area. The clay/till unit acted as a confining layer to
protect the bedrock groundwater flow regime from surficial chemical
presence in the overburden. This confining layer appears to have been
breached, so that chemicals could have penetrated the fill/alluvium layer and
passed into the bedrock groundwater regime.

The NAPL presence observed at wells OW-84-11 and
MW-88-6B located on the Frontier Chemical property north of Royal Avenue
may be one of the sources of the chemicals detected in the Royal Avenue
wells. A discussion of the NAPL presence in areas along Ru;.ral Avenue
(OW654, OW655, MW-84-11 and MW-88-6B) and its potential migration and
impact on bedrock groundwater concentrations was presented in the OSI

Summary Report.
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522 West of Plant

Bedrock groundwater samples were collected and
analyzed from well OW650D during Round 1 of Phase 2. Well OW650D,
located west of the NYPA conduits, was sampled and analyzed to verify the
low chemical concentrations detected during OSI - Phase 1. The low Phase 1
results were inconsistent with the identified presence of NAPL on the rock
core from this well. The Phase 2 results confirmed that only low chemical
concentrations were present in the groundwater at this location (total organic
SSI concentrations: 34 ug/L/11 pg/L Phase 1:Round 1/Round 2 and 6 pug/L
Phase 2:Round 1). Consequently, this indicates that the NAPL, if actually
present, was having little impact on the groundwater quality in this area.

53 NAPL PRESENCE

NAPL presence observed during Phase 1 of the OSI was
discussed in the OSI Summary Report. During Phase 2, NAPL was not
observed in any overburden soils. In the bedrock, NAPL was identified in
well OW655D and was confirmed to still exist at OW654D.

A potential path of NAPL migration to OW654D from the
Plant was identified as the ISSS. The ISSS runs from Buffalo Avenue to
Royal Avenue and passes OW654D at a distance of approximately 50 feet to

the west. Evaluation of this sewer presented in the OSI Summary Report has
determined that NAPL/does not flow northwards) from the Plant to OW654D

i T -
through the ISSS or its bedding. SRy !'Q- M‘M ‘j ,,,.«QJ 4

To evaluate the possibility of a northerly NAPL entry f.“} L_,.
point to the ISSS bedding, BH11-92 and BH12-92 were completed.
Overburden soils and the bedrock opposite the sanitary sewer were examined
and one bedrock groundwater sample was collected to evaluate NAPL
presence. NAPL was not identified in the borings or well completed. In
addition, the APL concentrations of SSI parameters in the collected

-
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groundwater sample were not indicative of NAPL presence. The total organic
SSI concentration in well BH11D-92 was only 90 ug/L. Since this well is
located immediately adjacent to the sewer, it would be the most likely
location for NAPL or elevated chemical presence to be identified if the
sanitary sewer was a migration pathway. In addition to the chemical
evidence, it is believed that the sewer was installed using concrete backfill in
the bedrock. Having a solid concrete mass as the bedding for the ISSS
prevented the sewer bedding from being a NAPL migration pathway.

The elevation of the NAPL in the area has also been
reviewed. The elevation of the top of the NAPL at OW654D has been revised
to a depth of 57 feet below ground surface (513.4 feet, OxyChem datum) based
on Phase 2 results. NAPL has also been observed at other D-Zone wells
during the SDCP. The elevation of the NAPL is approximately 505 feet and
512 feet (OxyChem datum) at OW405D and OW409D, respectively. These
elevations show the NAPL located at OW654D would be moving south
towards OW405D and OW409D, not north from the Plant towards OW654D.
The elevation of NAPL in OW655D is approximately 508 feet. This elevation
shows that the NAPL at OW655D is at a higher elevation than at OW405D
and thus would likely move southwards with the dip of the bedding planes.
The NAPL elevation at OW655D is lower than the NAPL elevation at
OW409D, indicating the potential for NAPL to migrate northward from
OW409D. However, due to the southerly dipping bedding planes and the
distance between OW409D and OW655D, it is unlikely the NAPL detected at
OW655D migrated from the Plant, particularly since the wells located between
the two well nests have not identified any NAPL to be present.

The elevation of NAPL at OW654D and OW655D is well
below the elevation of the invert of the Falls Street Tunnel (539t). The Falls
Street Tunnel is acting as a line sink for APL collection through this area.

It is apparent. that the NAPL observed in OW654D and
OW655D has migrated to the area of OW654D/OW655D from the north.
Given the depth of NAPL observed, NAPL movement underneath the Falls
Street Tunnel from areas north of Royal Avenue is likely. NAPL has been
shown to be present at four of the wells north of OW654D. Two of the wells
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(BH-87-4B and MW-88-2) monitor the overburden while the third and fourth
monitor the upper bedrock zone (MW-88-6B and MW84-11). MW-88-6B and
MW-84-11 are positioned northeast of OW654D and northwest of OW655D.
The presence of NAPL northeast of OW654 is anticipated to be a likely
candidate for NAPL migration into the OW654 area. This is particularly
likely due to the southerly dip of the bedrock bedding planes. The elevation
of NAPL at MW-88-6B is on the order of 542+ feet. The Falls Street Tunnel
and the Southside Interceptor Sewer (inverts 539+ feet) may intercept a
portion of the NAPL migrating south past the Falls Street Tunnel /Southside
Interceptor Sewers.
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Based upon the data collected during the OSI - Phase 1 and

Phase 2, the féllowing conclusions can b m:%:/{, Wﬂg \;Q wm: . 2.4

2 sinkfto the overburden groundwater flow in the
e EBDTS and (i:rewents ny\further) northward migration of
overburden groundwater chemistry past the north Plant boundary of that

: 9
e T, etV

* Significant chemical migration igh the overburden regime to off-Site
areas adjacent to the Hmtw Two areas near wells OW554
and OW559 exhibited some chemical presence which was elevated
although the concentrations were substantially reduced when compared to
adjacent on-Site Plant boundary wells and off-Site wells by others (UDG

wells). The entire extent of the elevated chemical presence at OW554 is

@hﬂ immediate area adjacent to OW554.
E-f"'"‘l T 17“-’ ftr (,L JM

¢ Bedrock groundwater in the D-Zone and C-Zone flowed to the
north/northwest towards the NYPA power conduits and the Falls Street
Tunnel. The vertical gradients between the zones was small and
fluctuated between upwards and downwards at various well locations.

* Bedrock groundwater in the B-Zone flowed towards the north/northeast.
The vertical gradient between the B-Zone and C-Zone was downward with
a potentiometric differential ranging on the order of less than one foot to
over two feet.

* The OSI program has shown that the NYPA Power Conduit drains act as a
line sink for bedrock groundwater flow in the area to the west of the
off-Site area. Similarly the Falls Street Tunnel and the Southside
Interceptor Sewer act s line sinks fof shallow bedrock groundwates)in the

north part of the off-Site area. These s act as boundaries to
further northerly or westerly flow of bédrock groundwater from the Plant.
/
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» Elevated chemical concentrations are not present in the bedrock
groundwater flow regime to the west of the Plant or along a line of wells
located 1,000 feet north of the Plant. This includes observations made in

each of the waterbearing zunea u'?fes Viated at depth in tl'ae bedrock flow

regime. Y lon 4;.'{' vé C Frde<s
3 P !

¢ Elevated chemical concentrations in the bedrock groundwater flow regime
were present at locations 1,500 feet north of the Plant. The installation of
additional wells along the 1,000-foot alignment has confirmed that the
elevated chemical concentrations in the bedrock groundwater in the area

of Royal Avenue Qer-e_ fot dueto a groundwater chemical plume
originating from the Plant. Ca tLL wu[

* The OSI has shown that the NAPL present at OW654D/OW6 5 did not
migrate from the Plant. Evaluation of the APL chemistry has shown that
the concentrations of SSI parameters decreased substantially at a distance
of 1000 feet north of the Plant boundary and are not high enough to be ~
indicative of NAPL presence at the first line of wells. NAPL migration
along the bedrock in a northerly direction is unlikely as the bedrock
surface and bedding planes slope southerly. NAPL migration along the
northward SIDPW addition, a review of the /
historical construction i indicates that the ISSS sewer Was
embedded in concrete.

* The available data sufficiently define the extent of chemical presence in
the overburden and bedrock groundwater flow regime off Site of the Plant.
The OSI is complete and has shown the data and conditions to be
consistent with the results of the Regional Groundwater Assessment.

P ot
* The proposed Corrective Measure designed to provide hydraulic
containment of the APL plume along the northwestern and western Plant
boundarie ively contain the on-Site chemical plume thereby

1, additional chemical migration into the off-Site area. The
proposed hydraulic containment system will also draw some of the
off-Site chemical plume back toward the Plant but the extent of this
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figure 1.1
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TABLE 21

BEDROCK HYDRAULIC MONITORING /SAMPLING SUMMARY
OSIPROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION
BUFFALO AVENUE PLANT

A)  Hydraulic Monitoring Locations

(i)

(ii)

Bedrock Well Locations - (Round 1. Round 2)

OW400B,C, D; OW401 B, C, D; OW402B, C,D; OW403 B, C, D; OW404 B,C, D;
OW405B,C, D; OW406 B, C, D; OW407 B, C, D; OW408 B, C, D; OW49 B,C, D;
OW410B, C, D; OW411 B, C, D; OW412B,C, D; OW413B,D; OW414B,C, D;
OW415 B, C, D; OW416 B, C, D; and OW417 B, C, D.

OW649 C, D; OW650 D; OW6S1 C, D; OWES2 B, C, D; OW653 B, C, D;
OW654 B, C, D;

OWE55; OW656; OW6S7 B, C, D; OW658 B, C, D; OW6S9 B, C, D; BH11D-92,
PASNY139, MW-88-6B, MW-88-6A, MW23 C and MW23 B.

Overburden Well Locations - (Round 1. Round 2)

OW306, OW307, OW308, OW309, OW310, BHIA and BHI1B.
OWS553, OW554, OW555, OW556 and OW557.

MW1, MW2 and MW3.

B)  SSISampling Locations

(i)

(ii)

CRA 2583 (118)

Round 1 Round 2
Bedrock Well Locations
PASNY 139 yes -
BH11D-92 yes o
OW650D, OW652D, OW653D yes o
OW652B, OW652C yes yes
OWe653B, OW653C yes yes
OW657B, OW657C, OW657D yes yes
OW658B, OW658C, OW658D yes yes
OW659B, OW659C, OW659D yes yes
Overburden Well Locations
ﬂ::—i MW-3 ;r?rs r:ﬂ
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TABLE 22

BEDROCK WELL SOUNDED DEPTH RESULTS
OSIPROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION

BUFFALO AVENUE PLANT
Well No. Drilled Depth Measured Depth*
(ft BGS) (ft BGS)
OWa49C 109.6 107.90
OWe49D 58.0 56.38
OW650D 58.5 50.07
OWe51C 913 90.36
OWs51D 61.0 58.20
OWe52B 127.0 126.10
OWe652C 93.0 90.40
OW&52D 60.5 59.72
OWe53B 122.0 119.22
OWe53C 96.0 88.50
OWe53D 70.2 69.00
OWe54B 1255 128.50
OW654C 88.5 87.50
OWe54D 59.6 55.30
OWe55D 64.0 62.72
OWe56D 60.2 59.77
OWe578 130.5 128.60
OW&657C 95.1 94.60
OWe57D 64.5 58.11
OW658B 131.0 129.55
Owe58C 95.1 95.02
OW658D 65.0 64.70
OWeé59B 130.0 129.90
OWa59C 945 93.45
OwWe55D 64.4 60.70
BH11D-92 26.9 25.64
PASNY139 unknown 133.50
MW-88-6A 24 2460
MW-88-6B 320 3412

Notes:

* Measured May 3, 1993.
NA - Not Aplicable.

Difference
7t

1.7
1.6
8.4
0.8
28
09
26
0.8
28
75
12

1.0
43
13
0.4
1.9
0.5
64
14
0.1
0.3
0.1
1.0
3.7
13
NA
22
=21
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TABLE 23

SITE SPECIFIC INDICATORS (S50
OSI FROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION
BUFFALO AVENUE PLANT

Analytes ) Method Detection

pH S.U.

Specific Conductance pmhos/cm 1
Phosphorus, Total Soluble (As P) ug-P/L 10
Arsenic

Mercury
Lead

Toluene

2-Chlorotoluene

4-Chlorotoluene

2.2/2 5-Dichlorotoluene
uene

2, 6-Dichlorotol

2,3/3 4-Dichlorotoluene
2.3,6-Trichlorotoluene
2,4,5-Trichlorotoluene
Benzene

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2.3,4-Tetrachlorobenzene
1,2,4,5-Tetrachlorobenzene
Hexachlorobenzene
Trichlorocethylene
Tetrachloroethylene
2-Chlorobenzotrifluoride
4-Chlorobenzotrifluoride

2 4-Dichlorobenzotrifluoride
3,4-Dichlorobenzotrifluoride
Hexachlorobutadiene
Hexachlorocyclopentadiene

Octachlorocyclopentene
Perchloropentacyclodecane (Mirex)
2,4,5-Trichlorophenol
a-Hexachlorocyclohexane
b-Hexachlorocyclohexane
g-Hexachlorocyclohexane
d-Hexachlorocyclohexane

Total Organic Carbon (TOC)
Total Organic Halides (TOX)

EEES 33338343333 38333433383 S8 3343533 33 0344

Note:
*MDL Round 1/MDL Found 2

CRA, 150 (118}
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Well No.

owes2C
OWe53C
OW657D
OWe58D

BH11D-92

CRA 258 (118

BEDROCK STRATIGRAPHIC THICKNESS SUMMARY

TABLE 3.1

OSIPROGRAM - PHASE 2

OCCIDENTAL CHEMICAL CORPORATION

Overburden
Thickness

145
20.8
18.0
17.5
20.3
16.8

BUFFALO AVENUE PLANT

Oak Orchard
Thickness

)

84.0
834
78.0
80.1
79.3

Eramosa
Thickness

14.3
188
20,0
19.7
17.7

Goat Island
Thickness

13.4
133
126
115
11.0
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TABLE3.2

HYDRAULIC MONITORING - OVERBURDEN

OSI PROGRAM - PHASE 2

OCCIDENTAL CHEMICAL CORPORATION

Well No.

BH1A-88
BH1B-88
OW306

Owa09
OwW310

OWS53
OWS554

OWS557
OwW558

MW-3
MW-2
MW-1

MNotes:

NM - Not Measured
MNA - Not Available

BUFFALO AVENUE PLANT

May 1993
Water Elevation
(ft AMSL)

555.66
565.09
568.19
57054
565.88
570.87

569.71
570.93

570.92
567.92
569.38
569.30

57079

July 1993
Water Elevation
(ft AMSL)

565.24
567.58
569.79

570.71

568.73
568.84

569.26
56654
569.26
568.95

569.72
NA
569.31
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- Pagelof2
- TABLE 3.3
= HYDRAULIC MONITORING - BEDROCK
051 PROGRAM - PHASE 2
r OCCIDENTAL CHEMICAL CORPORATION
- BUFFALO AVENUE PLANT
r
- May 1993 July 1993
Well No. Water Elevation Water Elevation
- (ft AMSL) (ft AMSL)
L
r OW400D 555.32 556.49
- OW400C 555.14 556.07
OW400B 555.30 556.17
- OW401D 554.98 556,06
& OW401C 555.06 556.01
OW401B 554.96 555.90
- OW402D 554.83 555.70
OW402C 555.01 555,81
- OW402B 554,74 555.46
OW403D 555.26 555.60
r OW403C - 555.02 555.73 .
& OW403B 554.93 555.50
OW4MD 554.97 554 86
- OW4MC 567.46 555.99
L OW404B 560.49 558.69
OW405D 554,94 555,24
OW405C 555.27 555,87
r OW405B 554,08 554.65
- OW406D 553.96 554.47
OW406C 555.28 555.74
r OW406B 552.86 555.01
- OW407D 553.99 553.99
OW407C 555.01 555.56
~ OW407B 556.14 556,81
L OWA408D 554.15 554,59
OW408C 555.51 555.83
- OW408B 552.58 552.66
- OW409D 554.92 555.38
- OW409C 557.66 557.93
OW409B 552.72 552.99
- OW410D 555.19 555.67
i OW410C 558.10 552.94
OW410B 552.49 554,12
- OW411D 560.16 560.38
& OW411C 558.05 558.00
OW411B 553.10 553,08
OW412D 559.56 559.98
E Ow412C 558.03 557 96
OW412B 556.97 556.90
OW413D 560.66 560,81
- OW413B 566.03 surcharged
'S OW414D 559.30 559.69
OW414C 559.17 560.04
il
.

CRA 1583 {118
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TABLE33

HYDRAULIC MONITORING - BEDROCK

OSI PROGRAM - PHASE 2

OCCIDENTAL CHEMICAL CORPORATION

BUFFALO AVENUE PLANT
May 1993
Well No. Water Elevation
(ft AMSL)
OW414B 556.89
OW415D 555.59
OW415C 555.12
OW415B 555.42
OWd1eD 556.09
OWd16C 555.13
OW416B 554.22
OW417D 554.00
OW417C 555.33
OW417B 555.52
QS[ Wells
OWa49D 555.65
OWB49C 55567
OWs50D 553.33
OWe&51D 55438
OW651C 554.73
OWa52D 551.37
Oweas2C 553.87
OWe52B 553.24
OWs53D §50.75
OWaB3C 551.27
OWE&53B 552.79
OWe54D 549.04
OWaB54C 554.02
OWs54B 553.69
OWa55D 546.35
OWeaseD 552.75
OWES7D 553.08
OWes7C 553.81
OW&57B 553.19
OWassD 548.26
OWaSBC 550.96
OWa58B 552.39
OWaRS9D 551.41
OWe58C 553.50
OWe59B 552 90
BH11D-92 550.26
Wells by Others
PASNY139 55367
MW-58-5B 546.16
MW23C 554 54

July 1993
Water Elevation
(ft AMSL)

557.75
55592
555.48
555.81
557.32
55584
554.84
55438
555.85
556.02

555.56
555.55

554.14
554.57
551.59

553.86
550.75
551.68
553.49
549.19
554.00
552.54
546.67
553.13
553.79
554.64
553.85
548.18
551.20
552.40
551.96
553.76
552.88
550,37

553.75
S46.01
554.52

Page2of2
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TABLE 4.1

SUMMARY OF PARAMETERS AND PARAMETER GROUFPS
SELECTED FOR GRAPHICAL PRESENTATION
OS5I PROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORFORATION

BUFFALO AVENUE PLANT
General Parameter Figure #
Survey Analysis List Figure Title ' Bedrock  Overburden

pH pH Levels 421 -
Total Organic Halides (TOX) Total Organic Halides (TOX) 422 411
Total Organic Carbon (TOC) Total Organic Carbon (TOC) 423 412
Specific Conductance Specific Conductance Level 424 -
Phosphorus, Total Soluble (as P) Total Soluble Phosphorus

Concentration 425 413
Mercury Total Mercury Concentration 42,6 R
Lead Total Lead Concentration 427 -
Arsenic Total Arsenic Concentration 428 -
Toluene Toluene Concentration 429 --
2-Chlorotoluene
4-Chlorotoluene
2,5/2 4-Dichlorotoluene
2.3/3 A-Dichlorotoluene
2 6-Dichlorotoluene
2,3 6-Trichlorotoluene Total Chlorotoluenes
2.4 5-Trichlorotoluene Concentration 4210 -
Benzene Benzene Concentration 4211 --
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,3-Trichlorobenzene
1,2.4-Trichlorobenzene
1,2.3,4-Tetrachlorobenzene
1,2.4,5-Tetrachlorobenzene Total Chlorcbenzenes
Hexachlorobenzene Concentration 4212 -
Trichloroethylene Total Chioroethylenes
Tetrachloroethylene Concentration 4213

CHA 2583 {178y
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TABLE 4.1

SUMMARY OF PARAMETERS AND PARAMETER GROUPS
SELECTED FOR GRAPHICAL PRESENTATION
OSI PROGRAM - FHASE 2
OCCIDENTAL CHEMICAL CORPORATION

- N R =

BUFFALO AVENUE PLANT
General Parameter Figure #
Survey Analysis List Figure Title Bedrock  Overburden

2-Chiorobenzotrifluoride
4-Chlorobenzotrifluoride
2 4-Dichlorobenzotrifluoride Total Chlorobenzotrifluorides
3.4-Dichlorobenzotrifluoride Concentrations 4214 --
Hexachlorobutadiene Total Hexachlorobutadiene,
Hexachlorocyclopentadiene Hexachlorocyclopentadene,
Octachlorocyclopentene Octachlorocyclopentene, and
Perchloropentacyclodecane (MIREX) Perchloropentacyclodecane

Concentration 4215 -
2,4.5-Trichlorophenol 2,4,5-Trichlorophenol

Concentration 4216 -
a-Hexachlorocyclohexane
b-Hexachlorocyclohexane
g-Hexachlorocyclohexane Total Hexachlorocyclohexane
d-Hexachlorocyclohexane Concentration 4217 -
Benzoic Add Benzoic Acid

Concentrations 4227 -

Total Chlorobenzoic Adids Total Chlorobenzoic

Acid Concentrations 42723 -
Chlorendic Acid Chlorendic Acid
Concentrations 4224 —
CRA Tt (115)
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TABLE 4.2

SUMMARY OF ANALYTICAL METHODOLOGY
AMERICAN REF-FUEL

MARCH 1993

Parameter

Target Compound List Volatile Organic Compounds
Priority Pollutant Volatile Organic Compounds

Priority Pollutant Base/Neutral Acid Extractables
Target Compound List Base/Neutral Add Extractables

Priority Pollutant Pesticides/Polychlorinated Biphenyls
Dechlorane Plus

Priority Pollutant Metals
Resource Conservation and Recovery Act Metal

Sulfate

Motes:
(1) Referenced from USEPA SW-846, 3rd Edition, 1986.

Analytical Method

624(2)
g240(1)

625(2)
8270(1)

608(2)
80801

6000/7000 Series(1)
6000/7000 Series(1)

9pas(l)

(2)  Referenced from USEPA "Methods for Organic Chmdml Analysis of Municipal and Industrial

Wastewater"”, July 1982.

583 (118
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COMPARISON OF D-ZONE AVERAGE CHEMICAL CONCENTRATIONS

TABLE 43

WITH DISTANCE FROM NORTH FLANT BOUNDARY

Notes:

R - Assoclated results were qualified as unusable.

MNA - Not Available
(1) SDCP S5I analytical results.
Phase 1 analytical results,

CRA 15K {118

OSIPROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION

BUFFALD AVENUE PLANT
Plant Boundary Weils
404D, 405D, 406D,

Uit 408D & 417D

s5U. 6.8

ug/L 12,000

mg/L 7
pmhos/cm 4,100

ug-P/L 190

ug/L ND

ug/L ND

ug/L ND

pg/L 230

ug/L 840

pg/L 48,000

kg/L 15,000

ug/L 44

ng/L 200

ug/L 130

ug/L 3

ug/L 130

ug/L 65,000

ug/L 40

pg/L 220

ng/L 200

1st Line of Wells
651D, 652D, 653D,
657D, 658D & 659D

5ZZ0255 e EE-ERERENnE

Royal Avenue
Wells
654D & 655D @

74
3200

335kx3E88 R38R
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TABLE 4.4

COMPARISON OF C-ZONE AVERAGE CHEMICAL CONCENTRATIONS
WITH DISTANCE FROM NORTH PLANT BOUNDARY
OSI PROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION
BUFFALO AVENUE PLANT

Plant Boundary Wells 1st Line of Wells Royal Avenue

404C, 405C, 406C, 652C, 653C, Well
Parameters/Parameter Groups Unit 408C &417C (D) 657C, 658C & 659C 654C (2)

pH S.U. 76 NA 69
Total Organic Halides (TOX) ug/L 3,300 R 2,100
Total Organic Carbon (TOC) mg/L 4 3 ND
Specific Conductance pmhos/cm 1,100 NA 350
Total Soluble Phosphorus ug-P/L 30 ND 33
Total Mercury ug/L ND ND ND
Total Lead ug/L ND ND ND
Total Arsenic ng/L ND ND ND
Toluene ug/L 10 1 ND
Total Chlorotoluenes pg/L 450 100 ND
Benzene pg/L 1,600 200 ND
Total Chlorobenzenes ug/L 4,100 260 3
Total Chloroethylenes ug/L 650 210 2,300
Total Chlorobenzotrifluorides ug/L 180 3l 9
Total C46, C56, C58 and Mirex ug/L ND ND ND
24 5-Trichlorophenol pg/L ND ND ND
Total Hexachlorocyclohexanes ug/L 120 ND ND
Total Organic SSI ug/L 7,100 800 2,300
Benzoic Acid pg/L ND ND ND
Chlorobenzoic Add pg/L ND ND ND
Chlorendic Acid ug/L ND ND ND
Notes:

R - Associated results were qualified as unusable.
NA - Not Available

(1) SDCP SSI analytical results.

(2) Phase 1 analytical results.

CRA 2583 (110
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TABLE4.5

COMPARISON OF B-ZONE AVERAGE CHEMICAL CONCENTRATIONS
WITH DISTANCE FROM NORTH PLANT BOUNDARY
OSIPROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION
BUFFALO AVENUE PLANT

Plant Boundary Wells 1st Line of Wells

404B, 405B, 406B, 652B, 653B,
Parameters/Parameter Groups Unit 408B & 417B(1) 657B, 658B & 6598

pH S.U. 74 NA
Total Organic Halides (TOX) ug/L 7,300 R
Total Organic Carbon (TOC) mg/L 6 6
Specific Conductance pumhos /cm 4,800 NA
Total Soluble Phosphorus ug-P/L ND 12
Total Mercury ng/L ND ND
Total Lead ug/L ND ND
Total Arsenic ug/L ND ND
Toluene pg/L 72 ND
Total Chlorotoluenes pg/L 450 65
Benzene ug/L 11,000 300
Total Chlorobenzenes ug/L 11,000 500
Total Chloroethylenes pg/L 13 21
Total Chlorobenzotrifluorides ug/L 220 26
Total C46, C56, C58 and Mirex ug/L 11 ND
2 A 5-Trichlorophenol ug/L ND ND
Total Hexachlorocyclohexanes pg/L 105 ND
Total Organic SSI pg/L 23,000 900
Benzoic Acid ug/L ND ND
Chlorobenzoic Acid ug/L ND ND
Chlorendic Acid ug/L ND ND
Notes:

R - Associated results were qualified as unusable.
NA - Not Available.

(1) SDCP SSI analytical results.

(2) Phase 1 analytical results.

A 1580 (118

Royal Avenue
Well

654B (2)

72

5858-5685~55253552238
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TABLE 4.6

COMPARISON OF BEDROCK GROUNDWATER AVERAGE CHEMICAL CONCENTRATIONS
PLANT BOUNDARY WELLS(1)
OSIPROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION

BUFFALO AVENUE PLANT

Parameters/ Parameter Groups Unit D-Zone C-Zone B-Zone
pH S.U. 68 7.6 74
Total Organic Halides (TOX) rg/L 12,000 3,300 7,300
Total Organic Carbon (TOC) mg/L 7 4 6
Specific Conductance pmhos/cm 4,100 1,100 4,800
Total Soluble Phosphorus ug-P/L 190 30 ND
Total Mercury pg/L ND ND ND
Total Lead ng/L ND ND ND
Total Arsenic ng/L ND ND ND
Toluene pg/L 230 10 72
Total Chlorotoluenes ng/L 840 450 490
Benzene ug/L 48,000 1,600 11,000
Total Chlorobenzenes ug/L 15,000 4,100 11,000
Total Chloroethylenes ng/L 4“ 650 13
Total Chlorobenzotrifluorides pg/L 200 180 220
Total C46, C56, C58 and Mirex pg/L 130 ND 11
24 ,5-Trichlorophenol ug/L 3 ND ND
Total Hexachlorocyclohexanes ug/L 130 120 105
Total Organic 551 ug/L 65,000 7,100 23,000
Benzoic Acid ug/L 40 ND ND
Chlorobenzoic Acid pg/L 220 ND ND
Chlorendic Acid ng/L 200 ND ND

Notes:
R - Associated results were qualified as unusable.

NA - Not Available
(1) Plant Boundary Wells 404, 405, 406, 408 and 417.

CRA 2583 (118)
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TABLEA47

COMPARISON OF BEDROCK GROUNDWATER AVERAGE CHEMICAL CONCENTRATIONS

Parameters/Parameter Groups

pH
Total Organic Halides (TOX)

Total Organic Carbon (TOC)
Specific Conductance

Total Soluble Phosphorus
Total Mercury

Total Lead

Total Arsenic

Toluene

Total Chlorotoluenes
Benzene

Total Chlorobenzenes

Total Chloroethylenes

Total Chlorobenzotriflucrides
Total C46, C56, C58 and Mirex
2,4 5-Trichlorophenol

Total

Total Organic 551

Benzoic Add

Chlorobenzoic Add
Chlorendic Acid

Notes:

OCCIDENTAL CHEMICAL CORPORATION

Unit

S.U.
ng/L

mg/L
pmhos/an
ug-P/L
ug/L

ug/L
pg/L

ug/L

Hg/L
ug/L

ug/L
ug/L

ug/L

ug/L

pg/L
ug/L
ug/L
ug/L

FIRST LINE OF WELLS (1)
OSIFROGRAM - PHASE 2

BUFFALO AVENUE PLANT

E

53585535 EE-EREuEwnE

R - Associated results were qualified as unusable.

NA - Not Available

(1) First Line Wells 651, 652, 653, 657, 658 and 659.

CRA 258 (118)
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TABLE 4.8

COMPARISON OF BEDROCK GROUNDWATER AVERAGE CHEMICAL CONCENTRATIONS

Parameters/Parameter Groups _

Total Organic Halides (TOX)
Total Organic Carbon (TOC)
Specific Conductance

Total Soluble Phosphorus

Total Mercury
Total Lead

Total Arsenic

Toluene
Total Chlorotoluenes

Total Chlorobenzenes
Total Chloroethylenes

Total C46, C56, C58 and Mirex
24 5-Trichlorophenol

Total Hexachlorocyclohexanes
Total Organic SSI

Benzoic Acid

Chlorobenzoic Add
Chlorendic Acid

Notes:

ROYAL AVENUE WELLS (1)
OSIPROGRAM - PFHASE 2

OCCIDENTAL CHEMICAL CORPORATION

Unit

s.U.

ng/L
mg/L
pmhos/cm
ug-P/L
ng/L
ug/L
ng/L
ug/L
ug/L
ug/L
ug/L
ng/L
ug/L
ug/L
ug/L
ug/L
Kg/L
ug/L
ug/L
ug/L

(1) Royal Avenue Wells: 654 and 655

(2) Well 654 only.

CRA 558 (1R

BUFFALO AVENUE PLANT

i

555EnEEEBLEBE 35 RE~ED

|

8

55%5%55-£-3%33558885

i

3538-3556~882353388383
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APPENDIX A

STRATIGRAPHIC AND INSTRUMENTATION LOGS
* BEDROCK WELLS
* IROQUOIS SANITARY SEWER BEDDING BOREHOLES
* OVERBURDEN WELLS
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

({L285)

O

CHEMICAL ANALYSIS

WATER FOUND X7

STATIC WATER LEVEL

PROJECT NAME: SDCF — OFF SITE INVESTIGATION HOLE DESIGNATION: {Gr:t?;ff? of 6)
FROJECT NO.: 2583 DATE COMPLETED: AUGUST 26, 1991
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: 12" OD HSA
LOCATION: WEST OF UNION CARBIDE PLANT CRA SUPERMISOR: A.P. KISIEL
DEPTH GRAPHIC D ARKS [ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION E f E
REFERENCE me (Top of Riser) 569.93 $ ER
GR RF A 5702 o R E
-\Eﬁwn SILT, little clay, trace sand, moist, [ 5597 : ‘“'3""” BOX
Biue, green and gray SLAG, some gravel and ggg-; E i 185 16
- 2.5 sand, dry . tH B
Mottled brown and rust brown SILT, some : 5 E
clay, moist vl o 255 7
[ 50 i.lrnttle?r brown ulndt qgray ‘;[ne SAND{ t?ﬂrna silt, Fa "{ 58 BLACK
- ace fine gravel, troce clay, moist to wet, IRON FIPE
i g thgt LS | 564.4 {2 358 8
ame, with troce fine su ungu ar gravel, : =+ 4"8 HLACK
-\trace shells, moist to wet [ E IRON PIPE 455 19
[ 7.9 Red brown SILT, some cla?' moist 5622 H H
Same, except 1umrnating ncreased clay [ 0 H 5ss 5
content, moist to wet E;'_'
L Laminated red brown and gray CLAY, some silt, i 12°s BSS 1
190 | {roce fine sand lenses, mo st.:hlr 5506 |k I i BOREHOLE
Same, except red brown and brown, trace [ ;‘ g
cogrse gravel, troce sond, moist to wet =
L 12.5 Red brown SAND, little to some fine to I-'; i 755 <]
coarse gravel, little silt, trace to little 5
Hclay, wet, TILL 1 5567 | Ei§ ] CEMENT/
Red brown SILT, some sand, littie fine to s558 | EH | o 8ss >50
-15.0 coarse gravel, trace clay, moist to wet [ g ;
Some, with increased gravel content, moist H [ v
NON COMPETENT BEDROCK — auger to 1 H BOREHOLE
14.6 ft BGS and set 6”@ casing, advanced roller H F
-17.5 NRbit to 17.5 ft BGS and set 4”9 casing 7 2927
END OF OVERBURDEN HOLE @ 17.5 FT. BGS
kg
-20.0 HX COREHOLE
-22.5 -~
- 25.0
-27.5
- 30.0
-32.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK)

PROJECT NAME: SDCP — OFF SITE INVESTIGATION
PROJECT NO.: 2583

HOLE DESIGNATION: OWE52D
(Page 2 of B)
DATE COMPLETED: - SEPTEMBER 16, 1991

{L288)

CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD:  NX
LOCATION: WEST OF UNION CARBIDE PLANT CRA SUPERVISOR: A.P. KISIEL
E !I RN CR R WR
L Njuu| ot 9 AE
v MONITOR HE HH REE # EE
E V
DEPTH DESCRIPTION OF STRATA ? INSTALLATION E: & E RE
0 L ¥
N - —
ft BGS ft. AMSL % = %
Overburden
- 12.5
| 5.0 | DOLOSTONE(Oak Orchard Formation): e
bituminous, light to dark gray, very thin
to medium bedded, fine to medium groined,
saccharoidal, carbonaceous portings and 1| 87 17 17
L 17.5 trace It}*drtﬂﬂ
* — light gray, fine %nined. stylolites,
few weathered fractures, colcite deposits
in fractures (14.4 to 20.0 ft Eusd) 2 T T
L 20.0 | — light to medium gray, medium grained, ’
S g o e e
cite s in ures o
o e B R, j S 7 g
L e o gray, m
225 | some st olites, occasional wgs (22.1 to
3.0 ft BGS)
- 235.0
= light gray. fine grained, some
tﬂ ltes: deferm bedding plones 4|10 | B0 | O
- 27.5 fz 4 to 27.6 ft BGS)
r— " NX
- 30.0 COREMOLE
5| 98 98 Q
- 32.5
— large calcite filled vug (@ 33.6 ft BGS)
- large colcite filled wug (@ 34.7 ft BGS)
350 | — weathered frocture (@ 35.4 ft BGS)
-ﬁllculfmcm{nm.? ﬂt'a%s) e 6| 87 64 0
- y fractured zone, caicite depos
" 37.5 | in fractures (37.1 to 38.2 ft BGS)
" 4001 _ nighly froctured zone, some calcite
deposits In fractures, bands of gﬁt'ld 7| 89 55 0
rock, few stylolites (40.6 to 47.5 ft BGS)

3 WATER FOUND ¥ STATIC WATER LEVEL

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

NM — NOT MEASURED
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

PROJECT NAME: SDCP — OFF SITE INVESTIGATION
PROJECT NO.: 2383

HOLE DESIGNATION:

DATE COMPLETED:

{L2BE)

OWE52D
{(Page 3 of &)
SEPTEMBER 15, 1991

CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD:  NX
LOCATION: WEST OF UNION CARBIDE PLANT CRA SUPERMISOR: AP. KISIEL
E Bl |RN]| CR R WR
L EN|UU| OQE Q AE
: e8] BS | | LG
v HmFTDR QR E W RrR
DEPTH DESCRIPTION OF STRATA s; INSTALLATION E: = 5 o
0 ¢ §
N
ft BGS ft. AMSL b4 -1 -4
— caolcite filled vug (@ 40.9 ft BGS)
f——— 38 NX
- 42.5 COREHOLE
7 &9 55 0
- 45.0
- 47.5
k& — highly fractured, highly weathered
20.0 fruct%re}-.;:, abundant \-E s, calcite deposits
in froctures, few stylolites (49.9 to
51.2 ft BGS) g8l 2.1 2 | 0
b Ba5
350 | _ highly fractured zone, weathered
froctures, little colcite deposits in
fractures, occasional wg ond stylolite
| 575 {55.5 to 60.5 ft BGS)
' 9| 62 20 0
- 60.0
END OF HOLE @ 60.5 FT. BGS i i
NOTES:
L §2.5 1. In January and February 1993 aq
; "B" zone and "C" zone monitoring
well were installed at this well cluster.
- B5.0
- B7.5
- 70.0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
NM — NOT MEASURED

32 WATER FOUND

¥ STATIC WATER LEVEL
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STRATIGRAPHIC AND INSTRUMENTATION LOG (L304)
(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: 0;552‘5
L] 4 of B
PROJECT NO: 2583 DATE COMPLETED: T
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD:  HQ
LOCATION: WEST OF UNION CARBIDE PLANT CRA SUPERVISOR: J. WILLIAMS
f NERERE
: 1M E | C | L
MONITOR
DEPTH DESCRIPTION OF STRATA TA INSTALLATION gE £ E’ n:
Q L Y
3 M
ft BGS ft. AMSL 3 = | %
REFERENCE POINT (Top of Riser) 70.06
GROUND SURFACE 57035

NOTE: Overburden Stratigraphy ond
Bedrock Stratigraphy from 14.6 o
60.5 ft BGS is from OWES2D well

- 60.0 locoted 2.0 ft south.
5082
DOLOSTONE(Oak Orchard Formation): (Cont.)
bituminous, light to medium gruy. ne to
- 62.5 | medium ?rufnad, thin to medium bedded,
saccharoidal, carbonoceous partings, some
sumn lined partings, ctured an
gyp lined partings, highly fractured and
weathered zone r——d4"a HO
- 650 | = liighthv wautrrmrad'. occasional stylolites, COREHOLE
Eig; ?tn | ‘;;Iut on pitting (61.0 to ol on | oaeilsen

= horizontal fracture, no weathering

L 7.5 | (@ 61.9 ft BGS)

= horizontal fracture, no weathering

(@ 63.2 ft BGS)

Some Speur Miod. cecasond stEoles
some sum | es,
[ 700 | (e SXPal (64.2 to 866 ft 8GS)

— horizontal fracture, no weaothering
(@ 66.2 ft BGS)
B troce weothering, occasional stylolites,

s troce wga.s gbundant coral (66.6 to
71.3 #t
— moderately weathered, numerous wugs
i and solution pits, some coral, few stylolites
L {?1#1 e ke PGS} slight! thered
= herizoental fracture, siightly weather ¥
(@ 72.9 f BGS) 11| 100 | 98.0 | 100
= horizental frocture, moderately weothered,
- 77.5 | shaly (@ 75.7 ft BGS)

= 435" frocture, moderately weathered,

sholey (@ 75.8 ft BGS)

— no weathering, no wgs (80.4 to
- 80.0 | 812 1t BGS) e
= highly froctured zone occuring at shaley

partings, horizontal and conchoeidal, no
weathering to mildly weathered (81.2 to
- 825 | 8351 B

~ lost water return (@ 82.0 ft BGS)

- u-tinnll{ froctured (82.8 to 83.1 ft BGS)|
= moderately weathered, numerous wgs

- 85.0 | ond solution pits, occasionally infilled with

g?ﬂ.ﬂ!‘l‘ﬂ H.Btégu stylolites (B3.5 to 1ol 400 L satbua

= haorizontol frocture, slightly weathered
- 87.5 | (@ 85.0 ft BGS)

= troce weathering, trace wugs, few
stylolites (B6.6 to 92.5 ft B

— partial water return (@ 88.0 ft BGS)

MOTES: MEASURING POINT ELEVATIONS MAY CHAMGE; REFER TO CURRENT ELEVATION TABLE
X2 WATER FOUND ¥ STATIC WATER LEVEL NM = NOT MEASURED
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STRATIGRAPHIC AND INSTRUMENTATION LOG (L304)
(BEDROCK)
PROJECT NAME: SDCP - OFF SITE INVESTIGATION HOLE DESIGNATION: D:EEZ% of 6)
age
PROJECT NO.: 2583 DATE COMPLETED: BRUARY 35, 1993
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: WEST OF UNION CARBIDE PLANT CRA SUPERWVISOR:  J. WILLIAMS
" B[] & [ 8 [ %8
E i'r M Re D TT
DEPTH DESCRIPTION OF STRATA X b ox| £| ¥ o
¥ INSTALLATION H E N
0 L Y
N —
ft BGS ft. AMSL % X | %
12| 100 | 93.0 | 48
- 90.0
= hur[:nntul fracture, no weathering
L g2.5 | (91.9 ft BGS
= moderately weathered, numerous g
filled vugs, occasional unweathered aley
fracture, r’aw stylolites (92.5 to e
[ g5.0 | 98.4 ft BGS) COREHOLE
13| 95 | 82.0 | 30
L 97.5 | — finer grained (@ 97.6 ft BGS)
ARGILLACEOUS DOLOSTONE(Eramosa e
Formotion): bituminous, light to medium
-100.0 y. thin to medium ed, fine grained,
oce chert nodules, weothered res
= mildly weathered, numerous slightly
RORteot O sl ShARe. 168
-102.5 | horizontal an i e
gypsum filled vugs (98.4 to 108.7 ft BGS) e
GROUT
-105.0
[ 14| 104 | B5.0 | O
L107.5 e
~ moderately weothered, numerous o
partially .?yptum infilled wugs, numerous
L 110.0 moderat weothered froctures troce
; stylolites DB.‘? tn 111.0 I't BGS) ==
~ no wea ?iﬁ?am filled =
wigs and -t,l-.i. {111 0 to 0 ft BGS) ==
- 112.5 ., | B
DOLOSTONE(Goat Island Formation): e 2
bituminous, medium to dork gray, thin to Aty
L 115.0 medium bedded, fine to medium grained, o ]
- cherty, troce stylolites 3
= slightly weathered, medium grained, %ﬁ 15| 103 |1000]| ©
light gra occasional stylolite, few chert =5 '
L 117.8 nodules ([113.0 to 120.0 ft BGS) s

32 WATER FOUND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
X STATIC WATER LEVEL

NM — NOT MEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG (L30%)
(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATICN HOLE DESIGNATION: GPWEEEC )
age & of B
PROJECT NQ.: 2583 DATE COMPLETED: EBRUARY 5, 1993
CLIENT: OXYCHEM — MNIAGARA PLANT DRILLING METHOD: HQ
LOCATION: WEST OF UNION CARBIDE PLANT CRA SUPERWVISOR: J. WILLIAMS
E Bl | RN CR R WA
L ENjuU QE Q AE
; wror 2% B | | &
M £
DEPTH DESCRIPTION OF STRATA ? INSTALLATION EE = \é Rﬁ
4} L ¥
N — ——
ft BGS ft. AMSL o E4 %
e £l 15| 103 |100.0| ©
L 120 — no weathering, fine grained, light gray,
. chert nodules more obundant, few shaley
layers (120.0 to 126.4 ft BGS)
— horizontal fracture, conchoidal,
L 199 5 muderutelr weathered (@ 121.0 ft BGS)
: — horizontal fracture, conchoidal, slightly
weathered (@ 122.9 ft BGS)
F125.0 | _ shaly partings, slightly weathered
(@ 125.4 ond 125.9 ft BGS) 16| 93 | 8950 O
DOLOSTONE LIMESTONE(Gasport Formation):| * -0
L 127.5 | bituminous, medium to d gray, very thin
to medium bedded, fine to medium groined,
shaly partings, trace styolites
= shale par in('?, no weathering
L130.0 | (@ 126.8 ft BGS) .
— shale partTn(g, slightly weathered
(@ 126.8 ft BGS) 4382
= horizontal frocture, concheidal,
| 1325 | |moderately weathered (@ 130.1 ft BGS)
! — shale parting, slightly weathered
(@ 130.7 ft BGS)
END OF HOLE @ 131 FT. BGS
i NOTE: At completion the OWBSZC well was
backfilled with cement /bentonite
grout to o depth of 93.0 ft BGS.
F157.5
- 140.0
-142.5
-145.0
-147.5

5 WATER FOUND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

¥ STATIC WATER LEVEL MM = NOT MEASURED
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WELL B
DESIGNATION : PROTECTIVE CASE
AND COVER LOCKING CAP
3 R & 5
I -id— 69
5 F & . i CASING
OVERBURDEN =,1 -33' : CASING
:
! EIEAEHTJLE '?.gi -
JovSi=pte : AL
-24.3 o .8
:
‘ o 1 -—
| CASING g g COREHOLE
é 57/8% —-:' :
g BOREHOLE 1
: :
om |
ORCHARD g §
A & =70
‘ 710 70.2
3
& —.———— 4"
. COREHOLE
]
i -980 i
——————————————————————————— —104.2
- /
ERAMOSA — BENTONITE
COREHOLE i
___________..-_.?..?..?_.0 ________________ —1230
GOAT
ISLAND PLAN VIEW 4
NTS
------ - ——— e — - - - — — 133
GASPORT | B c o -140.5
@ @ @
— 238 —— 284 =]
WELL INSTRUMENTATION SUMMARY OW6E53
j ; OrFF SITE INVESTIGATION
cra CGccidental Chemical Corporation—Buffalo Avenue Flant

2583 (87) OCT 29/93(W) REV.0 (LD25)




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L277)

CHEMICAL AMALYSIS D WATER FOUND X7 STATIC WATER LEVEL W

(OVERBURDEN)
PROJECT NAME: OFF SITE INVESTIGATION HOLE DESIGNATION: {GWEESD )
Page 1 of 6
PROJECT NO.: 2583 DATE COMPLETED: AUGUST 21, 1991
CLIENT: OXYCHEM — BUFFALO AVENUE PLANT DRILLING METHOD: & 1/4" ID HSA
LOCATION: EFW CRA SUPERMISOR: A.P. KISIEL
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION 5 15, E
M A A
REFERENCE POINT (Top of Riser) 57347 I A
GROUND SURFACE 5738 . R E
Gray GRAVEL, some sond, dry to maist, FILL ROAD BOX
: 5728 188 48
Black, yellow, buff and red fine to medium
5 -~ SAND, some brick, clay and ash, dry to moist A 571.8 :
F{ec} tERlCK, some fine to medium sand, dry to 435 2¥00
mois o
Augered to 4.0 fi BGS :
L 5.0 Some, except moist 569.8 i 155 >100
Augered to 10.5 ft BGS .
b - 12"
7.5 ; au;ma.z
-10.0 5613
Red brown 3SILT, little sond, trace :Iu{. :'=',: p—CEMENT/ 4
troce subrounded gravel, dry to moist, NATIVE gt 5 BENTOMITE S5 30
L1205 Same, except some fine to medium round to 5618 | O
12. subrounded gravel, little clay 588 87
z : 5525 | o .
E Red brown and gray CLAY, little silt, soft, . %I CASING
15.0 | plastic, moist o 6SS 18
\'-il_:
Same, with trace gravel 557.8 E‘%
-17.5 5564 | P= 3 755 22
: Red brown SILT, some sand, little clay, little 555 8 % >
-\'\ﬁna round gravel, hord, dense, moist J"- F,g i
Red brown SAND, some silt, some fine to o o 855 70
L 90,0 | medium round to subrounded grovel, hard, :
dense, moist % ] ass >100
s530 | By :
BEDROCK— spoon refusal, augered to 21.8 ft i :
n,BGS and set casing to 21.4 Tt BGS A 2220 | =
225 | END OF OVERBURDEN HOLE @ 21.8 FT. BGS
T oo
- 25.0
-27.5
J'd/
- 30.0 4
-32.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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PROJECT NAME: OFF SITE INVESTIGATION

PROJECT NO.: 2383

STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

HOLE DESIGNATION:

DATE COMPLETED:

(L278)

OWe530
(Page 2 of 6)

SEPTEMBER 10, 1991

CLIENT: OXYCHEM — BUFFALO AVENUE PLANT DRILLING METHOD: WET ROTARY
LOCATION: EFW CRA SUPERVISOR: A.P. KISIEL
E AN| CR R wR
t EN|uUu| OQE Q AE
MONI E
DEPTH DESCRIPTION OF STRATA ? INSTALLATION EE H E "H
a L Y
ft BGS fi. AMSL X T X R
Overburden
- 20.0
- 22.5 | DOLOSTONE(Oak Orchard Formation): ol
bituminous, light to dork gr:r. very thin
to medium bedded, soccharoidal,
corbonaceous partings
- 25.0 | — rock frogments, trace solution pits, 1 71 48 | 100
trace coral (22.2 to 23.6 ft BGS)
= troce inclined bedding, slightly
wegthered, troce corol ?24.2 to
L 275 | 25.4 ft Eﬂfla
= slightly thered, some froc
some styiolites (28.1 to 31.0 ft BGS
- 30.0
2| 90 41 | 100
= moderately to highly weathered
fractures, trace gypsum lined partings,
- 32,5 | some smaoll to medium wt?s solution
pitting (31.4 to 34.4 t B Sj
~ slightly weathered (34.4 to 36.1 ft BGS)
- 350 3| o3 | 88 | 0
— disturbed bedding, moderotely weathered,
trusgwst ites “".‘J tt:u H‘?mdﬁmj
- y weather ce s es
F 375 | (37.2 ft to 40.2 ft BGS)
4| 100 | 100 0
- 40.0 | — slightly weathered, trace stylolites,
trace sphalerite (40.2 to 44.0 ft BGS)
= fractured rock (41.5 to 41.7 ft BGS)
- 42.5
- slightly to moderately weothered, some
small to medium s, some weathered
- 45.0 | coral, trace m _lined veinlets ond 5| 98 a5 0
portings (44.U to 55.2 ft BGS)
- 47.5

¥ STATIC WATER

LEVEL

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
X2 WATER FOUND

NM — NOT MEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

PROJECT NAME: OFF SITE INVESTIGATION
PROJECT NO.: 2583

HOLE DESIGNATION:

DATE COMPLETED:

{L278)

OWE53D
(Page 3 of B)
SEPTEMBER 10, 1991

- TAE

- 75.0

- 7715

1. In Jonuary ond Februory 1993 a
"B" zone and "C" zone monitoring
well were installed at this well cluster.

CLENT: OXYCHEM — BUFFALO AVENUE PLANT DRILLING METHOD: WET ROTARY
LOCATION: EFwW CRA SUPERWVISOR: A.P. KISIEL
E Bl |[rRN| cR R WHR
L EN|uu| QE a] AE
M
DEPTH DESCRIFTION OF STRATA ? INSTALLATION EE E E RE
g L ¥
H
ft BCS ft. AMSL -4 -4 -
5] 98 g5 o
- 50.0
- 52.5 6| 99 | 99 | ©
—-—3"'
— medium gypsum filled vwug (@ 54.5 ft COREHOLE
- 55.0 | BGS)
— trace small vugs (some sphalerite filled
and some lined with dolomite), trace
stylolites, trace weathered coral (55.5 to
L 57.5 | 70.2 ft BGS)
L 600 | 71 100 98 o
- B2.5
- 65.0
L 575 B| 90 88 0
- 70.0
END OF HOLE @ 70.2 FT. BGS Hise =
NOTES: —F

X2 WATER FOUND ¥ STATIC WATER

LEVEL

HOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

NM — NOT MEASURED
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STRATIGRAPHIC AND INSTRUMENTATION 1OG aia:

(BEDROCK)
PROJECT MAME: OFF SITE INVESTIGATION HOLE DESIGMATION: OWBS3C
gu e 4 of 6)
PROJECT NO.: 2583 DATE COMPLETED: BRUARY 12, 1993
CLIENT: OXYCHEM — BUFFALO AVENUE PLANT DRILLING METHOD: HGQ
LOCATION: EFW CRA SUPERVISOR: K. LYNCH
E Bi|rN| CR R WH
L ENjuu| OQE 4 AE
E DT (MM| RC D TT
v MOMITOR RE| B EQ EU
DEPTH DESCRIPTION OF STRATA # INSTALLATION gﬁ & ‘E’ "
! ]S
N ——
ft BGS ft. AMSL k] b1 oA
REFEREMCE POINT (Top of Riser) 52375
GROUND SURFACE 574.05
MOTE: Owverburden Stratigraphy and bedroch
strotigraphy from 20.8 to 71.0 ft 4G
i ; locoted 2 ft |
ocate eas i
DOLOSTONE{Oak Orchard Furmutiur}l}: (Cont.)
bituminous, light to medium gray, fine to
- 72.5 | medium grained, thin to megium bedded,
saccharaldal, corbonaceous partings, some
gypsum lined partings, highly fractured ond
weathered zone
- 75.0 | — trace gwpsum filled vugs and weinlets,
occasional coral and solution pitting 9 a3 93.0 | 100
(73.5 to 74.6 ft BGS)
- sl‘gh‘tly weathered frocture
L 77.5 | (@ 74.8 ft BGS)
— small closad vertical frocture (79.0
to 79.4 ft BGS)
- 80.0
— fracture, no weathering (@ 82.2 ft BGS)
- 82.5 | — gypsum lined slightly weathered fracture
(@ 82.4 ft BGS)
— closed vertical fracture (B2.7 to
850 | = s tﬂt'acsltt d ional coral
= 85 — solution pitted, occasional coral,
slightly weathered (83.7 to 87.5 ft BGS) 10| 88 | 86.0 | 100
- B7.5 | — medium sized sum filled wu
(@ 87.6 ft BGS) o .
— fine r;frarned. occasional shaly partin%s
and sl'ms‘y banding (87.9 to 90.2 ft BGS)
b e0:0 | -5 vggy ightly weathered fracture
(@ 88.0 ft BGS)
— rubble, modergtely weathered (BB.1 to
88.5 ft BGS
Lggal] = moderat weathered fracture
: (@ 88.6 ft BGS)
— nuUMmMerous shalr partings, sgghtly
weathered (89.1 to B9.3 ft BGS)
950 | Gtanty,closed verica, faclur gty
¥ sum fille .9 to 90,
Ewstyial:ite (@ 90.1 ft BGS) 11| %8 | 85.0 | 100
— medium gruinud. more weathered el
(@ 90.2 ft BGS
- 97.5 | - coral (@ 91.5 ft BGS)
— slightly weathered fracture (@ 92.3 ft BGS)
— wertical fracture, no weathering (92.9 L
to 93.4 ft BGS) | 5

HOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
3 WATER FOUND ¥ STATIC WATER LEVEL HM — NOT MEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG (L308)
(BEDROCK)
PROJECT NAME: OFF SITE INVESTIGATION HOLE DESIGNATION: D;NEEJ%  6)
L] o
PROJECT NO.: 2583 DATE COMPLETED: UARY 12, 1993
CLIENT: OXYCHEM - BUFFALO AVENUE PLANT DRILLING METHOD: HQ
LOCATION: EFW CRA SUPERWISOR: K. LYNCH
E Bl |RN CR ] wWR
L EN|UU [+] 3 o AE
E DT|Nu| RC D TT
DEPTH DESCRIPTION OF STRATA A MONITOR or| £ °V H
}‘ INSTALLATION ﬂ R E N
0 L Y
M
ft BGS ft. AMSL - % x |
- vertical fracture, no weathering (92.9
to 93.4 ft BGS
= closed verticol frocture, no weathering 4%8 HQ n gg §5.0 | 100
L 100.0 | (96.6 to 97.0 ft BGS) i
; — slightly weatheread shale lined fracture
(@ 97.0 ft BGS)
— occasional very small ?& um filled wug,
trace stylolites 1 8.9 to .3 ft BGS)
F102.5 |~ “more frequent gypsum in medium sized
masses and veinlets (101.0 to 104.2 ft BGS)
L 105.0 ARGILLACEOUS DOLOSTOME(Eramosa i
? Formation): bituminous, light to medium 12| 102 91.0 | 100
ray, thin to medium bedded, fine grained, ;
nga El;l:;: Inl?durli.I.' :Il:l:hl‘rﬁgh {lruc ures
- ck shaly band, CEMENT,
-107.5 weg hered mﬂ‘i 1ﬂu4.2y f: BGS) ’ BENTONITE f
- |arge alerite ond gypsum mass
| (o' fobs ar:-'s>
— chert nodule (106.1 to 106.2 ft BGS)
-110.0 | — moderately weathered calcite lined wugs,
weathered chert (106.8 to 107.0 ft BGS?
— moderately weathered shaoly parting
(@ 111.3 and 112.4 ft BGS)
-F112.5
— moderotely weathered sholy partin
-115.0 | (@ 1146 EGS) 'v ”
— shaly bonding less frequent 13] 100 | 97.0 | 100
(below 114.8 ft BGS)
= moderotel thered frocture
[ e trad lined parting
- y weathered gypsum
(@ 13:# ft BGS
— occasional colcite filed vug ond veinlet
L 120.0 | (116.0 to 116.4 ft BGS)
— stylolite (@ 116.6 ft BGS)
= medium sized olerite and gypsum
deposit (@ 119.7 ft BGS
DOLOSTONE(Goat Island Formation): <as
bituminous, medium to dark gray, thin to
L 125.0 ;ﬁ?mthddﬂ.’mt- to medium grained,
. y, trace s es "y
= stylolite with spholerite deposit 141 1007 1700:0 160
(@ 125.4 ft BGS)
— moderately weathered fracture, troce
F127.5 | chert (@ 126.0 ft BGS

3 WATER FOUND

¥ STATIC WATER LEVEL

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

NM — NOT MEASURED
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STRATIGRAPHIC AND INSTRUMENTATION LOG (L305)

(BEDROCK)
PROJECT MAME: OFF SITE INVESTIGATION HOLE DESIGNATION: OWSE53C
(Page 6 of 6)

PROJECT NO.: 2583 DATE COMPLETED: FEBRUARY 12, 1993
CLIENT: OXYCHEM — BUFFALO AVENUE PLANT DRILLING METHOD: HQ
LOCATION: EFW CRA SUPERMISOR: K. LYNCH

E Bi[RN] CR R WR

L ENJUU] QE Q AE

: gls B | o | &

MONITOR

DEPTH DESCRIPTION OF STRATA # INSTALLATION EE E E RE

0 L ¥

-t H ——

ft BGS ft. AMSL S 4 7

— moderately weathered fracture, trace

chert (@ 126.6 ft BGS) 14| 100 |100.0| 60

-130.0
— moderately weathered zone {130.8 to
131.0 ft EGS%

=132.5

-135.0

— slightly weathered fracture 1 102 | 94.0 | S0
35.5 P

(@ 1 ft BGS)

DOLOSTONE LIMESTONE(Gasport Formation):
L 137.5 | bituminous, medium to dark gray, very thin
to medium bedded, fine to medium grained,
shaly partings, troce stylolites

- medium_sized ogen vug, calcite crystal
1400 | lined (® 136.7 ft BGS)

4375

— medium sized wug, calcite crystal lined

(@ 137.0 ft BGS s
— coral (@ 137.4 ft EGEP

— obundant solution pitting, calcite,
-142.5 || coral, vugs, occasional gypsum (137.5 to
137.9 ft %GS}

— moderately weathered calcite c?tul
lined fracture (137.8 to 137.9 ft BGS)
-145.0 | |— calcite cr;gtnl filled wug
(® 138.2 ft 'BGS) el
— coral with caolcite redeposition (138.7
to 1389 ft BGS)

-147.5 | |= caolcite filled vug (@ 139.0 ft BGS)
— coral, occasional medium sized wugs,
troce gypsum (@ 139.0 ft BGS)

END OF HOLE @ 140.5 FT. BGS

- |

-150.0

-152.5

-155.0

- 157.5

HOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
52 WATER FOUND ¥ STATIC WATER LEVEL NM — NOT MEASURED
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WELL B C
DESIGNATION : FLUSHMOUNT
PROTECTIVE COVER LOCKABLE CAP
VERBURDEN L. & 69 STEEL 2 4"¢ STEEL
@ 2 2 £ CASING F 10" CASING
= N 10%e o BOREHOLE -179
—----—1 MXemmac—R BN, ol
4 B \-rss < N AP -185
: H
g % 5 ———— 4"8 HQ
g i'! COREHOLE
: ol |
OAK g BOREHOLE g 8
ORCHARD g ‘i g
: & g el — 64,5
%ﬁ. # 571
§ ¥ SENTONITE
[ 4%¢ HOQ
E COREHOLE GROUT
L
8
S o L 5 E". _________ ey L SRR s i i il
I =971 :
—— 4”8 HOQ
ERAMOSA e o o 9_-&
_______________ 24.0 s S a. SRS
GOAT
ISLAND ¢ &
———————— - - — — - — — 1286
GASPORT -130.5 30.0° -1320
B &L
PLAN VIEW
HORIZONTAL SCALE
NTS
WELL CLUSTER OW657
_ SDCP — OFF SITE INVESTIGATION
CRA Occidental Chemical Corporation—Niagara Flant

2583 (B7) OCT 29/93(W) REV.0 (LD26)

G B e e = e a9

T 4 B A D S B A D e T =



CHEMICAL AMALYSIS O WATER FOUND X7 STATIC WATER LEVEL W

STRATIGRAPHIC AND INSTRUMENTATION LOG (L306)
(OVERBURDEN)
PROJECT MAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGMATIONM: ?;ESTE : 5}
age 1 o
PROJECT MNO.: 2583 DATE COMPLETED: APRIL 8, 1983
CLIENT: OXYCHEM — MNIAGARA PLANT DRILLING METHOD: & T,.-"d-' ID HSA
LOCATION: NIAGARA MOHAWK HARPER STATION CRA SUPERMISOR: K. LYNCH
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION n ? (1
¥ A A
REFERENCE POINT (Top of Riser) 571.59 g LEl &
GROUND SURFACE 5727 R E
Dark brown SAND, some grovel and slag, moist,
FILL 188 34
i Black fine CIMNDERS, some sand, moist s i 255 49
— beige sewer pipe fragments -
E 5
- 5.0 Gray brown and block SILT, some saond, little i . 1 355 12
clay in loyers, moist, NATIVE [ o
g
£ £ 455 15
i 5 Brown gray SAND, little silt, moist to wet i - X
Same, except gray, maoist 5635 E ﬁf
Red brown SILT, little sand and clay, hard, dry : - CEMENT/ 555 8
-10.0 562.1 [ BENTONITE
Red brown CLAY, little silt, hard, dry | GRoUT
Some, except gray, soft ? 6SS 1"
: : : S60.7 B "8 BLACK
L 12.5 Gray medium grained SAND, little fine sond and =
silt, trace grovel and clay, soft, moist to wet ‘»','f ToN AFC 755 9
Red brown CLAY, little silt and sond, moist to 8584 %
15,0 fwet 1 5571 & 8ss 24
Red brown SILT, some fine round gravel, little &
sand, troce clay, hord, dry to moist, TILL
Same, except dry to moist gsg 86
175
5547
- BEDROCK — augered to 18.5 ft BGS A 5518
END OF OVERBURDEN HOLE @ 18.5 FT. BGS
-20.0 4"8 HO
COREHOLE
- 22.5
- 25.0
- 27.5
- 30.0
- 32.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




— gypsum lined parting (@ 43.7 ft BGS)
— rubble, moderotely weathered (43.8 to
44.4 ft BGS)

STRATIGRAPHIC AND INSTRUMENTATION LOG (L3a7)
(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: 1:IIZI'Iullu'?!SEGI"13 )
Paoge 2 of 5
PROJECT NQ.: 2583 DATE COMPLETED: APRIL 9, 1993
CLIENT: OXYCHEM — MNIAGARA PLANT DRILLUNG METHOD: HQ
LOCATION: MIAGARA MOHAWK HARPER STATION CRA SUPERMVISOR: K. LYNCH
E Bl | RN CR R WR
L ENJUU QE Q AE
v Re™ B [ ° | Ed
MONITOR E
DEPTH DESCRIPTION OF STRATA ? INSTALLATION EE E E Rn
Q L Y
H — — ———.
ft BGS ft. AMSL 1 % %
Overburden
- 175
DOLOSTONE(Oak Orehard Fermation): i e
bituminous, light to medium gruy. fine to
- 20.0 | medium grained, thin to medium bedded, 11 77 | 46.0 | 100
SECJ:hﬂrﬂlldl‘::a curﬁmace:ui Ipu;trn s, Sdumed T
gypsum lined partings, highly fractured on —
weathered zone COREHOLE
- 22.5 | — heavily weathered, numerous weathered
froctures, solution ittin?‘ig sum lined
fractures (18.5 to 23.7 s)
--25.0
= heovily weathered, solution pitting 50
{26.1 to 27.1 ft BGS
= vwertical frocture, slightly weothered 2| 88 | 52.0
[ 275 ] (26.1 to 27.9 ft BGS
— rubble (26.5 to 26.8 ft EIGS:‘)
— heavily weathered (29.1 to 32.0 ft BGS)
— rubble {29.1 to 30.0 ft ng
- 30.0 | - lost all water circulation %ﬂ 9.5 ft BGS)
]
- 32.5
*| — trace coral (@ 33.5 ft BGS)
= solution pitting, several very small vugs
(33.9 to Jg?l ft EGSI:)
- 35.0 | — troce coral (34.2 fo 34.7 ft BGS)
— gypsum filled veinlet (@ 36.5 ft BGS)
; 3] 106 |850| O
E — medium sized gypsum filled wug
375 | (@ 37.6 # BGS)
— trace coral, solution pitting, trace
gypsum (38.0 to 38.8 ft BG
| 40.0 | 7. moderately weathered gypsum mass
~ | (@ 39.0 ft BGS)
— medium sized moderately weathered
open wug (@ 39.2 ft BGS)
— heavily weathered, rubble (39.4 to
- 42.5 | 40.5 t BGS)
— slightly to modl:rutﬂlﬁr weathered gypsum
lined part[nq (@ 40.9 ft BGS) !
L 45.0 4—Lg1nfgegg.sey weathered zone (41.2 to 4| 100 | 84.0 0

32 WATER FOUND W STATIC WATER

LEVEL

HOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
NM — NOT MEASURED
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STRATIGRAPHIC AND INSTRUMENTATION LOG (L307)
(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: {ﬂp’i’ﬁﬁ?g o
age 3 o
PROJECT NO.: 2583 DATE COMPLETED: APRIL 9, 195
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: MNIAGARA MOHAWK HARPER STATION CRA SUPERMISOR: K. LYNCH
R R
; RTINS | § | %
‘E MONITOR EE NH EE " EE
OR| E ¥ RR
DEPTH DESCRIPTION OF STRATA ? INSTALLATION &v| & : 4
Q L Y
N
ft BGS ft. AMSL x| X (r>
- gypsum lined parting (@ 44.9 ft BGS)
= - m filled veinlets (45.0 to
45.4 #t BG‘S?
- 47.5 | = rubble, sl ghtlr to moderately weathered
(45.9 to 475 ft EGSE
— gypsumn filled wug (@ 47.8 ft BGS) 4| 100 | 640 | O
= moderately weathered frocture
- 50.0 | (@ 49.2, 49.8 and 49.9 ft BGS
- rubble, n;-::dar-:rlte{i w_fw:cthl;‘ 4 gages} P
sum aond cora 7 to 51, p—
g—wmndnrutdy weathered fracture COREHOLE
- 52.5 | (@ 53.1 ft BGS)
L &5 — rubble, slightly weathered (55.0 to
S5.0 | 554 #t BGS)
5| 103 | 880 | O
- 57.5
= coraliferous zone, solution pittin
- 60.0 | glightly weathered (59.8 to 61.8 qucs}
- 62.5
— coraliferous zone, solution pitting, i
- 65.0 slightly weathered, trace st aﬁtﬂ gnd ‘gﬁ.
gypsum (64.8 to B7.0 ft BGS) B
b A
— numerous weothered froctures (67.2 to % 6| 100 | 890 ]| O
- 67.5 | 88.2 ft BGS) =
~ coral, mottied dark circulor masses =
- 70.0 | in dolomitic matrix (69.6 to 70.8 ft BGS) == NT/
= BENTONITE
=5 GROUT
H — solution pitting, slightly weathered, e
72.5 coral, trace gypsum 3‘2.3 to et
80.0 ft BGS) &
- 75.0 :*'Fé 7| 100 | B8O | O
&St

32 WATER FOUND

MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

X STATIC WATER LEVEL NM — NOT MEASURED




STRATIGRAPHIC ?ID INSTRUMENTATION LOG (L3a7)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: OWS57D
(Page 4 of 5)
PROJECT NO.: 2583 DATE COMPLETED: APRIL 9, 1993
CUENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: NIAGARA MOHAWK HARPER STATION CRA SUPERWISOR: K. LYNCH
E Bl [rM] cr R WA
L EN|uu| BQE g AE
; wource  |G[%| 88| ° |
DEPTH DESCRIFTION OF STRATA ? INSTALLATION E: g E b+
e L Y
ft BGS ft. AMSL % % % |
= moderately weathered frocture
(@ 76.4 ft BGS)
- 77.5
7] 100 | 880 | O
R — fine grained, very thinly bedded
80.0 | 780,0 to 82.4 ft BLS)
-~ several ahulg; portings, shaly banding
(80.8 to B1.7 ft BGS)
- 82.5
= mediumn sized gypsum mass (B4.2 to
L 850 84.3 ft BGS)
= medium sized %y&mm mass (@ 85.8,
81.2 ond 91.8B ft )
B| 100 | 97.0] O
- 87.5
- 90.0
" 925 | _ glightly to moderately weathered vertical
fracture (93.0 to 94.5 ft BGS)
- 95.0 | -~ medium sized calcite lined and gypsum
L filled vug (@ 95.4 ft BGS) A 4751
ARGILLACEOUS DOLOSTONE(Eramosa ol 99 | s00!l @
L 7.5 Formation): bituminous, Icig t to medium ]
z E'my. thin to medium bedded, fine grained,
oce chert nodules, weathered fractures
~ severol mudurntagg weathered fractures
100.0 (97.4 to 98.0 ft )
: - medium sized gypsum filled wg
(@ 99.3 ft BGS)
-102.5
- shaly portings (103.5 to 104.5 ft BGS)
-105.0 10| 102 | 940 | ©

= WATER FOUND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
¥ STATIC WATER LEVEL

NM — NOT MEASURED
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

PROJECT MAME: SDCP — OFF SITE INVESTIGATION

HOLE DESIGMATIOM:

Owss7D

fL307)

(Page 5 of 5)

PROJECT NO.: 2583 DATE COMPLETED: APRIL 8, 1993
CLENT: OXYCHEM — MNIAGARA PLANT DRILLING METHOD: HQ
LOCATICON: NIAGARA MOHAWK HARPER STATION CRA SUPERVISOR: K. LYNCH
E Bl |RM| CR ] WR
L ENjuu| GQE Q AE
¢ WG| B O
MONI oR| E RR
DEPTH DESCRIPTION OF STRATA 1-'_1 : INSTALLATION EI R E N
0 ¢ §
N —
ft BGS ft. AMSL 4 4 4
— shaly partings (106.1 to 106.5 ft BGS)
-F107.5
— slightly weathered gypsum lined parting 10| 102 | 940 | O
(@ 108.4 ft BGS)
— medium sized gypsum mass (108B.5 to
- 110.0 ‘H}El? hf:I BGS) bl help o
- s weather sum lined parting
(@ 139 Clyft BGS) i
- m;‘lim t‘nllizt::1 mnglet (@ 11E|1 .2 df't BﬁS}
IR = v weathered gypsum lined parting
(@ 11135 ft BGS)
— slightly weathered corbonaceous parting
(@ 11g1 3 ft BGS)
- 115.0
DOLOSTOME(Goat lsland Formation): i
bituminous, medium to dark gray, thin to 11| 99 | 89.0]| O
- 117.5 | medium bedded, fine to medium grained,
cherty, trace stylolites
F120.0
— small gypsum filled wug (@ 121.5 ft BGS)
-122.5
— slightly weathered shaly portings
{1233 to 123.9 ft BGS)
-125.0
htl wauthurad shaly partings 12| 100 | 840 | ©
F1275 | @ i Y g
DOLOSTONE LIMEETGNE{Gaspnrt Formationy| #5
biturninous, medium to dark gray, very thin
~130.0 | to medium bedded, fine to medium grained,
shaly partings, trace styiolites
— detrital layer, crinoid fragments, gwpsum
(128.6 to 128.8 ft BGS) 440.1
-132.5 || = slightly weathered fracture (128.7 to
12B.8 ft BGS)
— moderately weathered fracture (130.3
to 130.5 ft BGS)
F135.0 | END OF HOLE @ 132 FT. BGS

2 WATER FOUND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURREMT ELEVATION TABLE
¥ STANC WATER LEVEL

NM — NOT MEASURED




WELL
DESIGNATION :

C

FLUSHMOUNT

OVERBURDEN Ef

ORCHARD

PROTECTIVE COVER —\ /— LOCKABLE CAF

4"9 STEEL—]
CASING .
6" STEEL
CASING i
10" :
# BOREHOLE o _
A\ N-175 - 5
qd N—185 -
:
' 5 7/8"¢ i :
BOREHOLE :.
.
' . -68.0
7 f————— 4”3 HQ
' COREHOLE
T R e s s o O
PLAN VIEW
HORIZONTAL SCALE
NTS
8 c D
— 20.5——24.0—]

CRA

==
% ptct— 4™¢ STEEL
L1 cASING
74 -175
-185

e——— 4”@ HQ

COREHOLE

e — 550

CEMENT/
BENTONITE
GROUT

—— — PR

- — —=f3

— — — —=I288
“ =137

WELL CLUSTER OW658
SDCP — OFF SITE INVESTIGATION
Occidental Chemical Corporation—Niagara Flant

2583 (87) OCT 29/93(W) REV.0 (LD27)
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STRATIGRAPHIC AND INSTRUMENTATION LOG (L308)
(OVERBURDEN)

PROJECT NAME: SDCP — OFF SITE INVESTIGATION
PROJECT NO.: 2583

HOLE DESIGNATION: OWES58
(Page 1 of 5
DATE COMPLETED: APRIL 6, 199

CLENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: 6 1/4" ID HSA
LOCATION: ELKEM METALS CRA SUPERMSOR: K. LYNCH
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS  [ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION ﬂ 0
W L
REFERENCE POINT (Top of Riser) 570.65 15l &
3t 8 M
Augered thru cement/asphalt to 1.0 ft BGS o ] BOx
Dork brown SAND, troce grovel, dry, FILL : i 155 5
Lo Some, except brown, moist ! E
8 B 2sS i
s671 | B B
Brown groding to gray SAND, moist, NATIVE E ¥
50 g 9 to gray % % S x
E: ;-,ré 108
' Red brown SILT, some day, (iitie sond, stiff, | o> & §
glﬂlﬁl:. dry to moist : £ -] 555 3
ame, except red brown and gray, no silt = or=—CEMENT/
-10.0 Some, with laminated sand and silt layers, g i %Tﬁ'!‘m
varved 5
5596 g % BSS 10
Gray CLAY, soft, plastic ' £ S - S—————
r12.5 ol | moveee 785 8
Gray brown SAND, some silt, some fine to et i3 ?: \
-15.0 medium gravel, moist H 3 BSS S
z ] 9ss 41
173 | "BEDROCK — ougered to 18.5 f BGS e 4 K
END OF OVERBURDEN HOLE © 18.5 FT. BGS ’
- 20.0 4”8 HO
COREMOLE
225
- 25.0
-27.5
- 30.0
-32.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL AMNALYSIS O WATER FOUND SZ STATIC WATER LEVEL M




STRATIGRAPHIC AND INSTRUMENTATION LOG (L309)
(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: (DFWEEBE ¢ 5)
age 2 o
PROJECT NO.: 2583 DATE COMPLETED: APRIL B, 1993
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: ELKEM METALS CRA SUPERVISOR: K. LYNCH
E Bl |RM CR R WA
L ENT U QE Q AE
; ol g¢ | o |
MONITOR
DEPTH DESCRIPTION OF STRATA ? INSTALLATION EE - E nh
Q L b
N
ft BGS ft. AMSL % 4 =
CQverburden
- 17.5
E?LO“&TGNE{EQJ; ?rmu;g_ meutiur;_}: , oes
ituminous, a medium gray, fine to
- 20.0 | medium graTnged, thin to r‘ﬂﬂgiug‘s bedded, 1) 7@ B 1} 700
saccharoidal, corbonacecus partings, some
gypsum lined partings, highly fractured and
weathered zones
- 22.5 | — numerous siightly to moderatel
weathered fractures (18.5 to 225’ ft BGS)
g ———— 4" g HQ
L 259 | — coral (25.0 to 25.3 ft BGS)
= gypsum lined fracture [' 259 ft BGS} 2 99 I?E-D B0
- 27.5
" 300 | _ coral zone (30.5 to 31.5 ft BGS)
= heavily weathered, little coral, small
open wugs (31.5 to 32.7 ft BGS)
- 325
: — open wertical fracture (33.2 to
33.6 ft BGS)
— gypsum lined parting (@ 33.6 ft BGS)
L 350 | — heovily weathered fracture
(@ 33.9ft
— rubble (34.7 to 34.8 ft BGS 3| 100 | 850 | 50
— mediurn gypsum filled wg (@ 35.2 and
| 375 | 356 ft BGS
? — heavily weathered coraliferous zone
{SE’:.E to 36.3 fE‘U BGS) filed (36.4
= lgrge wvug, paruy gypsum G
to 36.6 ﬂ%GS}
- 40.0 | — numerous medium sized gypsum filled
wgs (36.6 to 37.1 ft BGS)
_'tmmt ately wfat:;red. n1.11":1aal:r‘_?r:ua.-a‘l s:mt[un
its, troce coral a ypsum . to
- 425 | S04 ft BGS) i
— solution g)i'ttinq, trace coral (41.7 to
42.|41~ ft BGS) (selenite)
— large sum enite) mass
| 450 | (@ 432 W BGS 41 98 | 97.0 ] 20
— small coral (@ 43.8 ft BGS)

X WATER FOUND ¥ STATIC WATER

LEVEL

MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

NM — NOT MEASURED

a b b S bl 1

ol e =

B

b

4

B

k.

e 1

LI



g |

3

]

£

STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION
PROJECT NO.: 2583

HOLE DESIGNATION: OWE58
(Poge 3 of 5
DATE COMPLETED: APRIL 6, 199

{L30s)

CLENT: OXYCHEM = NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: ELKEM METALS CRA SUPERMSOR: K. LYNCH
£ en|08| 88 [ & |AE
= %l & | ° |k
v
DEPTH DESCRIPTION OF STRATA : o | E v “E
: 2 ¢
" re
ft BGS ft. AMSL - X | % |
Hladaa 4| 98 | 970 20
— solution pitting, troce coral (48.7 to
55.4 ft BG&
- 50.0
-~ lost water circulation (@ 51.0 ft BGS)
i odh
=——4"8 HO
COREHOLE
-850
5| 102 | 840 | O
= numerous shaly ond gypsum lined
L §57.5 gartmﬂ: trar:- :phnlnritc {57.0 to
- 60.0
= coagrser_ grained, solution pitting, troce
coral (61.3 to 62.2 ft BGS)
- 62.5
- 65.0
6| 99 89.0| O
ain durlmr trace gypsum
L §7.5 {'Eﬁ 9 to E‘?rﬂ ft .
- 70.0
- 725
1 :
| 4o | = rubble, moderately weathered verticol it B T
U | frocture (74.8 to 75.2 ft BGS)

X WATER FOUND

HOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT EI.E"MTIUN TABLE
X STATIC WATER LEVEL

NM — NOT MEASURED




PROJECT NAME: SDCP — OFF SITE INVESTIGATION

STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK)

HOLE DESIGNATION:

(L309)

OWeE58
(Page 4 of 5)

PROJECT NO.: 2583 DATE COMPLETED: APRIL 6, 1993
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: ELKEM METALS CRA SUPERVISOR: K. LYNCH
E B)|RN]| CR R WR
L EN|uu| OE Q AE
; wonor  |RE|"8| E§ | ° |
DEPTH DESCRIPTION OF STRATA T INSTALLATION §: E Rﬁ
o L Y
N —
ft BGS ft. AMSL % X | %
edium sized moderotely weathered wug, f‘:’
IitUt gmﬂ gﬂ 76.2 ft BGS) o
713 IBE madauiny vaghered ¥
ee P05 6es® @ 7| 100 | 980 | ©
- 80.0 % £
&4
- finer grained, uent shaly partings fis
| aps | (818 107836 ft BoS) AR 5
: ;Jl:lf htlg weathered frm:tura (@ 82.5 and %{
]
- troce t::ulmte. slight i 48 HO
| gs.0 | solution .m (83.1 to 91.0 ft BGS) o COREHOLE
= 8| 100 | 920 o
=
| 875 "g
4
- 90.0 B y
3 BENTONITE
- 82.5 o
inclined carbonacecus partings (@ 93.4, b
94,5, 95.0 and 96.7 ft BGS) e
- 95.0 i
3@ 9| 100 | 960 ]| O
L 97, 2y
> [ ARGILLAGEOUS DOLOSTONE(Eromosa i %
Formation): bituminous, light to medium 24
g'o); thin to medium bedded, fine ined, %
L 100.0 ace chert nn:hlﬂ. weathered froctures e
!o g; and d!dy bonding s
(ﬂ?a 97.8 =
small g)‘:mm mm (@ 99.4 ft BGS S
102.5 (@ 100.3 ft BCS) 2
i lmull gwpsum mass (@ 100.6 ft BGS) ;;...4
s 10| 99 | 750 o
-105.0 £
o]

X WATER FOUND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE;
W STATIC WATER LEVEL

REFER TO CURRENT ELEVATION TABLE
NM — NOT MEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG

{L309)

(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: ?&?5 of 8
PROJECT NO.: 2583 DATE COMPLETED: APRIL B, 198
CLENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: ELKEM METALS CRA SUPERWISOR: K. LYNCH
E BI|RN| CR R WA
L Enjuu| GE 0 AE
: A AR
v MONITOR E %5
DEPTH DESCRIPTION OF STRATA t NSTALLATION | &8 ! "
0 L Y
ft BGS ft. AMSL 3 2 i
FREY
2
;D;?G#Iyagg?th."d fracture (106.9 to Jﬁ
L . ik
Ll heavily weathered frocture (107.8 to F;%'* 10] 89 [750] 0O
108.2 ft BGS) 3
- small gypsum moss (@ 108.7 ft BGS) iy
| 110.0 | —.medium sized gypsum mass (108.8 to =5
‘U 1 109.0 ®t BGS) o
- small ?] sum moss, gypsum filled ;5‘:
g |i3 :st EIG%} (® 110.4 and %3
ol SUM ne ar ﬂﬂ '+ an e
- 1125 | 34 %8PR Bos) . © g
*-’*3 4" HO
- 115.0 B
o 1| 98 |980| 0
- 117.5 [T DOLOSTONE(Goat Isiond Formation): e Ll
bituminous, medium to dark gray, thin to ¥
medium bedded, fine to medium grained, i
cherty, troce stylolites
-120.0 | — smoll caicite filled wg (@ 119.5 ft BGS) s 7
= moderotely weathered frocture - BENTONITE
(@ 119.9 ft BGS) E
i
-122.5 o
r125.0 | _ mﬂdﬁatdEﬂ thered frocture g
(@ 1255 ft cs'Sq @ 12| 103 |103.0( ©
= ]
F127.5 E;&‘
DOLOSTONE LIMESTONE(Gasport Formation):| " 2> | |2
L1300 | bituminous, medium to dork gray, very thin a5
to medium bedded, fine to med groined,
shaly portings, troce stylolites £40. 1 .
END OF HOLE @ 131 FT. BGS
-132.5
-135.0

¥ STATIC WATER

LEVEL

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
32 WATER FOUND

NM = NOT MEASURED




WELL E
DESIGNATION : O L
PROTECTIVE COVER LOCKABLE CAP
[—4"8 STEEL—]
CASING - "¢ STEEL -
OVERBURDEN 6" STEEL in| CAme 4— 49 STEEL
CASING 1078 = CASING
BOREHOLE -200 _ | -200 _
200 -205 -205
-20.5
= 4"9 HO
COREHOLE
ENLAREGED TO
5 7/8"¢ 5 7/8%
]  BOREHOLE B
ORCHARD
8 -64.4
. -66.4
———— 49 HQ
COREHOLE
¥ CEMENT/
3 BENTONITE
g GROUT
) _~96.4 —94.5
——— 4”8 HQ
- som! o4
_____________ -20.5" R S
GOAT
ISLAND ¢ &+
- LR o | e ~00
GASPORT -24.0'
o -
PLAN VIEW
HORIZONTAL SCALE
NTS
WELL CLUSTER OW635S
s SDCP — OFF SITE INVESTIGATION
CRA Occidental Chemical Corporation—Niagara Plant

~2583 (87) OCT 29/93(W) REV.0 (LD28)
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STRATIGRAPHIC AND INSTRUMENTATION LOG (Lx0)
(OVERBURDEN)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: OWE59
(Page 1 of 5)
PROJECT NO.: 2583 DATE COMPLETED: MgCH 30, 1993
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: 6 1/4" ID HSA
LOCATION: U.S. VANADIUM PLANT CRA SUPERMSOR: K. LYNCH
DEPTH | PTION [ELEVATION MONITOR SAMPLE
M A A
REFERENCE POINT (Top of Riser) 569.93 E L&Y 8
ND FAC 5702 B E._|
Augered through asphalt ond grovel to Ry p—
u.f ft BGS ggg ; ! i 1SS ]
— moist to wet f h § i
- 2.5 | \Dark_gray SAND, some silt, moist, FILL ) < _— -
Light brown ond brown SAND, little silt, troce § %
clay, moist, NATIVE 3 g
Same, except trace silt = H
- 5.0 Some, except brown and gray, moist to wet E 2 355 -]
Some, except gray 5642 a 2
Red brown SILT, little clay, trace sand, stiff, E g
dry | 455 12
i 5622 2 5
Gray CLAY, troce silt and sand, red seoms, : % &
firm, moist 5 E 558 B
L 10.0 Same, except red brown, moist to wet E z
ESS 5
Gru‘y and red brown SAND, some fine grovel, - G
-12.5 | moist to wet F: }IE
: 571 H . 758 33
Red brown SILT, little sond ond grovel, trace 2. £
Melay, hard, TILL 556.2 i E
L 15.0 | Red brown fine SAND, some fine to medium d & 8ss a3
angulor to subrounded grovel, little silt, dry to 5 :
moist = g 9ss 5100
— gugered to 18.0 ft BGS E
-17.5 B é
=
I é 10SS BO
- 20.0 49 8 & 1158 42
BEDROCK — ougered to 20.5 ft BGS gﬁ"g
END OF OVERBURDEN HOLE @ 20.5 FT. BGS
-22.5
- 25.0
- 27.5
- 30.0
- 32.5

NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
CHEMICAL ANALYSIS )  WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION
PROJECT NO.: 2583

HOLE DESIGNATION:
DATE COMPLETED:

(L)

?“ﬁﬁ'ﬁ
Page 2 of 5)
MARCH 30, 1993

CLIENT: OXYCHEM — MNIAGARA PLANT DRILLING METHOD: HQ
LOCATION: U.S. VANADIUM PLANT CRA SUPERWISOR: K. LYNCH
E Bl [rM| CR ] [T
L ENjuu| GE [} AE
; e RPN 9 | * O
DEPTH DESCRIPTION OF STRATA ? INSTALLATION §E £ E n:
o L ¥
N
ft BGS ft. AMSL % % % |
QOverburden Qs
BOREHOLE
(oN FiPE.
< 20.0
5497 CEMENT/
DOLOSTONE({Oak Orchard Formation): BENTOMITE
bituminous, light to medium gray, fine to ]
| 575 | medium grained, thin to medium bedded,
. saccharoidal, carbonaceous partings, some 11 100 80 | g0
gypsum lined partings, highly froctured and .
Ry e zm:l“r htl thered fract
- AUMmerous ered froctures
- 25.0 | (20.5 to 25,5 R aﬁsﬁ"’
- rubble (25.5 to 25.7 ft BGS
— coroliferous zone with several moderatel
weathered fractures (26.2 to 27.0 ft BGS
- 27.5 21 45 |100.0| 50
— many small vugs and solution pits (28.3
to 29.0 ft BGS
e Eg?pﬁ'l Ev&gl)'[cu fracture (28.3 to
- 0 E 3] 100 |100.0| 50
— cogrser grained, darker, sulfide
deposition, some solution pitting (29.5 to
532 ft BGS)
[ %5 . ionter groy, less salution pittin
- L u
@ 555 W5ls) i
- heavil thered zone (34.6 to
- 350 | 348 EGS
T 4] 100 | 70.0 | BO
—Hh;mﬂy ?Tnth-ud sm-. troce corol
- 371.5 (36.7 to 37.7 #t BGS ——— "y HO
COREMOLE
= heavily weathered zone (38.8 to
-39.01:'* (0 39.2 and 39.9 ft BGS)
L = small wg .2 an A
P coral, moderately weathered (40.2 to
40.9 ft BCS)
- gypsum mass (@ 42.4 ond 42.8 ft BGS)
- 425 | _ modlrﬂtdgy weathered frocture
(@ 42.9 ft BCS
— finer grained, darker, stylolites, uent
45.0 amall wg; some . calcite r-:'nhamliwtl :11':
W o S0me Cor some gypsum race a
rnndlrutaiylwutharld (4:!.’? te 53.4 ft BGS)| 5| 97 | 970 | 85
- 47.5

3Z WATER FOUND X STATIC WATER LEVEL

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

NM — NOT MEASURED

G T - A S A G ST B o B o e D S =



STRATIGRAPHIC AND INSTRUMENTATION LOG

wan)

X WATER FOUND

¥ STATIC WATER LEVEL

NM = NOT MEASURED

(BEDROCK)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: QOWESS8
Page 3 of 5)
PROJECT NO.: 2583 DATE COMPLETED: MARCH 30, 1993
CLENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: U.S. VANADIUM PLANT CRA SUPERMSOR: K. LYNCH
[
; e
DEPTH DESCRIPTION OF STRATA 4 MOMTOR o QE R
T INSTALLATION 9 E N
é L ¥
ft BGS ft. AMSL % % 4
97 §7.0 | 85
- 50.0
- 52.5
550 | = ith 55.2 t
55T pogy “in ypeum VR 102 | 1020/ &5
- 57.5
— coral (59.0 to 59.2 ft BGS)
— small vertical fractures (59.3 to
- 60.0 | 59.5 & BGS
— coral zone (60.3 to 61.2 ft BGS)
—~ small colcite and gypsum filled wug
; — gypsum mass (62.8 to 63.1 ft BGS)
- 65.0
100 |100.0| S0
— gbundant solution pitting, troce coral
- 67.5 | and gypsum EE?.‘] to 67.6 ff BGS) 4" HO
— several Wum filled vertical froctures COREMOLE
(67.2 to 67.6 ft BGS) n*‘i
- 70.0 ,_3:.
=
faet
| ke GROUT B0
e B heavily weathered fracture (@ 73.0 ft BGS) ﬁ"?
— obundant solution pits, trace coral and s
gypsum (73.4 to 79.8 ft BGS
L 750 | = lost woter circulation (@ 73.5 ft BGS) e g9 | s8.0
- — moderately weathered fracture, rubble b
(@ 75.0 ft BGS) &3
s 0
L
- 77.5 =
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: L 594 f5)
age 4 o
PROJECT NO.: 2583 DATE COMPLETED: MARCH 30, 1993
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: U.S. VANADIUM PLANT CRA SUPERMVISOR: K. LYNCH
E Bl | RN CR R WR
E EN| UU OE Q AE
v MONITOR EE N= EE . H
Nl E
DEPTH DESCRIPTION OF STRATA ? INSTALLATION §= s E H=
] L Y
— " — —
ft BGS ft. AMSL 3 . A -
e 8| 99 980 | O
l Eﬂ.ﬂ _;‘.i_.
L 82.5 | = gypsum filled wug (82.5 to 82.7 ft BGS)|
- carbonaceous partings (@ 83.6 and
i E g rti deratel |
= carbonoceous pn ing, modera
- B5.0 | weathered (©@ 84.2 3 * P gl g |8e0l o
- moderatel weatherad frm‘.:turl ; ?
(85.0 to 85.1 ft BGS)
- 87.5 e
'Eau-
=
- 90.0 )
- solution pitting, troce gypsum (91.0 i%{
to 94.3 ft BGS) ﬁ
- 92.5 g%
ia CEMENT/
= finer grained, some gypsum filled wugs, 2 ——
L g5.0 | troce colcite filed wugs ?‘94 3 to -
| 99.6 ft BGS) 10] 100 [97.0| ©
- 97.5 4" HO
COREHOLE
100.0 [ ARGILLACEOUS DOLOSTONE(Eramosa e
Formation): bituminous, light to medium
ray, thin to medium , fine cmld.
chert nodules, weathered
- 102.5 | — shaly plating (99.6 to 99.7 ft BGS]
=1 tu’gmy.tlrw mtﬁ{dT
trace to e gypsum
m‘t 8 ft BGS) ’ :
-1 =
o % 11] 99 | 620 )| O
-107.58 f%;
bt

52 WATER FOUND ¥ STATIC WATER

LEVEL

MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

NM = NOT MEASURED
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STRATIGRAPHIC AND INSTRUMENTATION LOG (L)
PROJECT NAME: SDCP — OFF SITE INVESTIGATION HOLE DESIGNATION: F'ﬁuﬁg..';ﬂﬁ of 5)
PROJECT NO.: 2583 DATE COMPLETED: MARCH 30, 1993
CLIENT: OXYCHEM — NIAGARA PLANT DRILLING METHOD: HQ
LOCATION: U.S, VANADIUM PLANT CRA SUPERWVISOR; K. LYNCH
L en|OU 68 | & | AE
E EE N= RC D i £
EPTH DESCRIPTION OF STRATA A MONFTON on| £ “V RR
= T INSTALLATION  [cv| &| £ N
Q L Y
N
ft BGS ft. AMSL % X
=
= 1| 99 | 620 o
B
- 110.0 ey
=
— gypsum mass (111.3 to 111.5 ft BGS) i‘fﬁ
3
- 1125 | — medium sized gypsum filled wug, s
moderately weathered gypsum ﬁliua fracture ;‘jﬂ
(@ 112.8 ft BGS) =
L & -3.;;
115.0 & 12| 100 | 980 | o
4529 “*
- 117.5 | DOLOSTONE(Goat Island Formation): x ﬁ.,
bituminous, medium to dark gray, thin to b= 4]
medium bedded, fine to medium grained, s
cherty, troce stylolites s
-120.0 | = medium siz %)pmm filled wug 2 o
(@ 119.4 ond 1211 ft BGS) o e
- moderately weathered frocture 5
L1225 | (@ 121.9 ft BGS)
-125.0
3@; 13] 99 | 980 | O
’ 3
= moderotely weatherad fracture Eﬁf
1275 | (0 126.8 to 1269 ft BGS) o
441.9 CENEINAE
DOLOSTONE LIMESTONE(Gasport Formation): :
biturminous, medium to dark gray, very th
-130.0 | to medium bedded, fine to medium grained,
i - Ao o pt:‘t'c! }deimgiﬁlurbutld e
- lar a
zone 1128.3 to 128.6 ft BGS
-132.5 | END OF HOLE ® 130.5 FT. BGS
-135.0
1375

¥ STATIC WATER

LEVEL

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
32 WATER FOUND

NM — NOT MEASURED




[DEPTH |
ft BGS

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: OFFSITE INVESTIGATION
PROJECT NO.: 2583

CLIENT: OXYCHEM

LOCATION: NEAR LINDE ENTRANCE

HOLE DESIGNATION: BH11—-92
DATE COMPLETED: SEPTMBER 16, 1992
4 1/47 1D HSA

DRILLING METHOD:
CRA SUPERWISOR:

K. LYNCH

(L301)

STRATIGRAPHIC DESCRIPTION & REMARKS

MONITOR
INSTALLATION

L=+ 1

o mimiE

M -

-

mor»

2.5

Brown SAND, little gravel and wvegetotion, dry
Same, with some concrete, brick and gravel,
dark gray, dry to moist (1.0 to 2.0 ft BGVSES
Same, except gray, moist (2.0 to 4.0 ft B

- 5.0

Red brown ond brown SILT, little sand, troce
avel, moist
avel seam (5.5 to 5.8 ft BGS)

7.5

-10.0

-12.5

~15.0

-17.5

Gray and brown CLAY, some silt, little sand,
moist

Brown fibrous material (@ 9.5 ft BGS)
Snmehexcu t moist to wet (10.0 to
2.0 ' BGY)

Same, except high plasticity, red brown, moist
to wet (12.0 to 14.3 ft BGS)

Red brown SILT, some fine to medium grovel,
hard, to moist

Same, with some cluev ond fine sand, little fine
|_to medium graovel (16.0 to 16.8 ft BGS)

\BEDR[)CH — spoon refusal, augured to /
18.0 ft BGS
END OF BH11-92 @ 1B.0 FT BGS.
NOTES:
1. Mowved 1.5 ft west, cugered to 16 ft BGS
(BH11A-92).

— 16.0 tc 16.8 ft BGS; 9A-5S
Ra:dﬁrm l='SILT. some sond, m:ﬂ:lnt
medium su a;;g.icr gravel, fractu
dolostone in shoe

2. Moved 1.5 ft further west, ocugered to
16.0 BH118-92

- 16.0 to 16.7 ft : 9B8-55
Green SLAG or CONCRETE, laminated
wood, strong resinous odor

— gugered to 18.0 ft BGS, BEDROCK

3. Moved 5 ft north, ougered to 16.0 ft BGS
(BH11C-92).

— 16.0 to 17.5 ft BGS; 9C-—S5
Red brown and gray SILT, little sond ond|
clay, little fine to medium subangular
gravel, moist to wet

4. At completion boreholes were bockfilled
with cement/bentonite grout to surfoce.

—14J3

-16.8

155

255

355

455

558

B55

758

955

9A-55

S8-55

9C—-55

24

74

34

13

>100

100,/4

100,/37

et 100,/1"

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

CHEMICAL ANALYSIS D WATER FOUND X7 STATIC WATER LEVEL M




]

i

.

t

a 0

|

r

b |

STRATIGRAPHIC AND INSTRUMENTATION LOG L0,
[BEDROCK}
PROJECT NAME: OFFSITE INVESTIGATION HOLE DESIGNATION: BH11D-82
PROJECT NO.: 2583 DATE COMPLETED: SEPTMBER 16, 1882
CLIENT: OXYCHEM DRILLING METHOD: 4 1/4" ID HSA
LOCATION: NEAR LINDE ENMTRANCE CRA SUPERWVISOR: AP. KISIEL
E Bi|ARN| CR R UL}
En|uu| GE a | AE
: MR Y
H MONITOR of| E| v AR
DEPTH DESCRIPTION OF STRATA : wsTaLATv (3B B[ R
a L Y
ft BGS ft. AMSL % % % |
Augered only to 17.8 ft BGS, for overburden g'e
strotigrophy see log BH11-92. BOREHOLE
L 17.5 —178 GROUT
DOLOSTONE, light to dark gray, highly 9 BLAK 1| 82 | 0.0 |100
broken with gray and pink groy cement IRON PIPE
|_matrix, some small vugs A 197
- 20.0 | DOLOSTONE(Ock Orchard Formation): o'l 100155061 100
bituminous, light to dork gray, fine to .
metd[um gru1rhur.l. uum:hurutd " fractured
= 1race 3ama ]
L 22,5 | weothoreq 118.7 6 2% HSas
— gypsum filled frocture (@ 20.5 ft BGS)
— slightly weathered, few carbonacecus
artings, trace stylolites, trace gypsum =39 X 3| 100 | 750 | 80
- 25.0 | (22.2 to 26.9 ft s
| 275 | END OF HOLE @ 26.9 FT. BGS e ~
- 30.0
- 32.5
- 35.0
- 375
- 40.0
- 42.5
- 45.0

X STATIC WATER

LEVEL

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
X WATER FOUND

NM = NOT MEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG {L303)
(OVERBURDEN)
FROJECT NAME: OFFSITE INVESTIGATION HOLE DESIGNATION: BH12-82
PROJECT NO.: 2583 DATE COMPLETED: SEPTMBER 15, 1832
CLIENT: OXYCHEM DRILLING METHOD: 4 1/4" ID HSA
LOCATION: NEAR LINDE ENTRANCE CRA SUPERMVISOR: K. LYNCH
[DEPTH | STF SAMPLE
ft BGS t 7 )
" A A
B T L
£ E u
E__
Brown SAND, some silt, little clay, trace coal,
dry to moist 188 7
L a5 Black and brown SILT, some B%uwl, concrete, =20
dry to moist (2.0 to 4.0 ft BGS) 255 4
Some, with some red brick (4.0 to 6.0 ft BGS)
- 5.0 355 6
Some, with some sond, troce concrete and red
brick (6.0 to B.0 ft BGS)
4SS 15
75 | Same, with littie clay, no brick or concrete,
moist (8.0 to 9.5 ff BGS)
= 558 12
- 10.0 ’\LTght gray SAND, trace red brick and angular ugjg
gravel, molst to wet [
Gray angulor GRAVEL, little to some sond, o i
. moist to wet (9.8 to 13.5 ft BGS)
Saome, except wet (13.5 to 14.0 ft BGS) . 8
H\Gray fine SAND, little grovel, wet Fa :gig B85S >100
F15.0 |\Red brown SILT, some clay, dry to moist | a3
END OF HOLE @ 14.7 FT. BGS
NOTES:
1. Moved 1 ft west, cugered to 14.0 ft BGS
(BH12A-92). -
= 14.0 to 14.6 ft BGS; BA-SS BA-SS 50/1
Gray GRAVEL, little silt ond clay, wet
2. Moved 0.6 ft further west, ougered to
14.0 ft BGS (BH12B-92
- 14.0 to 14.6 ft BGS; BB-SS BB-SS 50/1"
Gray GRAVEL, little silt and clay, wet
3. Moved 1 ft further west, augered to
14.0 ft BGS (BH12C-92)
- 14.0 to 14.6 ft BGS; BC-5S 8c-Sss 50/1"
No recovery
4. Moved 7 ft north, ou%’rod to
14.0 it BGS (BH12D-92) il
- 14,0 to 14.7 ft BGS; BD-SS - 8D-5S 50/
Red brown SILT, some clay, little sand,
trace gravel
9. Moved 6 ft west, ougered to 14.0 ft BGS
(BH12E-92).
- 14.0 to 14.7 ft BGS; BE-SS
No recovery
6. Mowved onto center line of pipe, augered
to 14.0 ft BGS &H‘IZF- L
- 14.0 to 145 ft BGS; -S5
Red brown SILT, qrgr concrete or slag,
white marble, no dolostone
7. At completion boreholes were backfilled
with cement/bentonite grout to ground
surface,
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
CHEMICAL ANALYSIS C:) WATER FOUND SZ STATIC WATER LEVEL W




FROM:NIXON HARGRAVE ALBENY TO! 15158848111 JAN 19. 1993 iB:15aM P.@e

SUBSURFACE AND M-1
WELL 6o WELL CMTRU:TIE L0G wapion

tppm)
ES

{COLUMN | COLUN [

couNTE

N

BSAMPL
OEPTH

RECOVERY
(FEET)

SOIL CLASSIFICATION

Gray Fine to coarss Gravel, |Ittie Fine to coores Bond
looss (FILL).

=Brown B11t, pawa Cloy, |ittle Fire Brovel, woiet

gl "W”‘?.ﬁ‘?ﬁ:_w*" -

-~ I‘“":Dhlﬂl"l Borel wome
TITRETER & .

“seon OF brosn Bi l soms Dloy te 5.3’

~rosn to bioek 8 ltnﬂﬂmhﬂ. moint, modium otifF

bromn 1o block BILY, iittie Fine SBond trose Glay,
smint, msdium aviff,

- geon of settisd green to brown Bilt seas Cloy

~ puoa oFf brosn Fing Band ond 81 1t.

I}mmﬂﬂ BILY, soma Fine Bond set, Flra.

| Broun Fine BANDL |ittle BlIt, wet, Fira.
wi-T
Boring tersinoted ot 1507,
MONITORING WL OONGTRUCTION DETAIL®
of E inch digmster PVC ricer 5.0° - OB
\-n-l £ inch diosster PVE with D.0L0-inch siet soresn
- 1.6' - 5.0
. Grode ‘E° sond Fliter pock 15.0° -~ 4.0°
N - Serrtonite pailet ssa) 4.0° ~ B.0"
. Coment surfooe seal 2.0° = ground eurface
- S 9 inch digmeter flush sounted ourt box with
- looking cop instol led
-0 -




FROM:NIXON HARGRAVE ALBRNY TG:

15.5884@111 JAN 19, 1983 1@: 1eAM

SUBSURF ACE_AND -2

§E§§ i Lo JELL CONSTRUCTION L0G e
- ? i | SOTIL CLASSIFICATION
3=

Fine to mediunm Brovel, |ittl to
\ wm 8lit II‘II..LI‘.- e i

~iraoe briok Frogments

el L N
AN

.

SUTIRUS "SMOMTESY JINE'O = SENple Smpunes

Bris o Fine %0 soaes Bond 1o D .7, B odiin otFP "
. i ﬁ;: ~durk brown to blook r,_u_'..-.‘.;.';"h"‘#.‘" -

ek Fine Bravel, trooe Bilt, weot, to 8.3°

B

Bray brown BILT, littie Clay, trooe Pine Gond moiet
sadium wtifF.

‘| Yallos beosn BILY ohd Fine BAND, trooe olay, wet.

Red brown mottied SILT ond CLAY, troce Pine Sond, moiet,

_I Borimg tersingted ot 15 0°.
. MONITORING WELL CONSTRUCTIDN DETALLS
= z inch dionater PVC risar 3.0° - 0.E°
- 20— £ irnoh dioeeter PVD with D.DLO-inch sipt worwen
- 4.8 - 3.0
- Orode ‘B’ sond F|lter pock 18.0° - 4.0°
- Bentonite pellet asal 4.0° ~ 2.0°
. Cenant surfose seol B D' - groud surfooe
E 8 ineh diaaster Flush seunted ourb box with

ook ing oop (notollsd

r.2s B

=

[

E 3

e 32

o D & S O oS e B S =



EROMINIXON HARGRAUE ALBANY T0: 15198848111 JAN 19, 1993 1@:i16AM P.@6
'E SUBSURFACE AND Mi-3
cll | 8 B1E | WELL CONSTRUCTION LOG qastwn
5 (3{u JCOLUMN{ COLUW
E z E - 80IL CLASSIFICATION
5 -
T N -
. | ittle Fine Grovel, t
s 31 ARt B! e b "eist, aedium o IFF FILLY
§ R
T e W X
‘o' Il ik
2 R
o, b : hkn
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APPENDIX B
INJECTION TEST RESULTS
TABLEB1 - OWe52
TABLEB2 - OWe653
TABLEB3 - OWe57
TABLEB4 - OWs658
TABLEB5 - OW659






Depth Below
Ground Surface

(ft)
205-325
325-475
47.5-60.5
67.3-823
823-973

57.3-112.3

112.3-1273

Notes:

* Hydraulic conductivity calculated assuming R/ro = 10.

Depth Below
Top of Rock

()
3.0-15.0
15.0- 30.0
30.0-43.0
50.4 - 65.4
65.4 - 80.4
804-954

95.4-110.4

TABLE Bl

Hydraulic *
Conductivity
{cmisec)

4.4E-03 - B.5E03

1.3E-03 - 3.7E-03

3.1E-03 - 7.8E-03

1.0E-03 - 4.7E-03

4.0E-03

1.3E-03 - 2.3E03

1.3E-03 - 3.8E-03

OWe652 - HYDRAULIC CONDUCTIVITIES

Waterbearing

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Depth to Static
Water Level
(ft. BGS)

9.7

10.4

11.9

18.3

18.3

18.3

18.3

Date

09/12/91

09/13/91

09/16/9

01/28/93

01/27/93

01/27/93

01/27/93

1. Bedrock interval from 61.0' to 67.3' BGS not tested. A positive seal with packer could not be achieved to

prevent flowby.

2. Bedrock interval from 127.3' to 130.7' BGS not tested. The bottom packer was inad vertently not disconnected

during the lower injection test.

CRA 1583 (118)



Depth Below
Ground Surface
2

24.1-402
402-552
552-702
71.0-85.6
77.0-92.0
92.0-107.0
107.0-122.0

122.0- 1405

Note;

*  Hydraulic conductivity calculated assuming R/ro = 10.

CRA 2583 (118)

OWs53 - HYDRAULIC CONDUCTIVITIES

Depth Below
Top of Rock

()
23-18.4
18.4-33.4
33.4-48.4
475-62.1
53.5-68.5
685-83.5
835-985

985-1175

TABLE B2

Hydraulic *
Conductivity
(em/sec)

4.5E-03 - 6.7E03
8.4E-06 - 2.0E-05
7.8E-06 - 1.6E-05
3.6E-05 - 5.7E-05
5.4E-05 - 8.9E-05
2.5E-05 - 5.1E05
5.8E-02 - 1.1E-01

9.7E-07 - 24E-06

Waterbearing

Yes
No
No
Yes
Yes
Yes
Yes

No

Depth to Static
Water Level
(ft. BGS)

14.0
15.9
16.6
21.6
209
213
21.7

25

Date

08/06/91

08/09/91

09/10/91

02/04/93

02/04/93

02/04/93

02/04/93

02/03/93




Depth Below
Ground Surface

(rt)
221-371
37.1-521
52.1-67.1
67.1-82.1
82.1-97.1

97.1-112.1

112.1 -130.5

MNote;

*  Hydraulic conductivity talculated assuming E/ro = 10.

CRA 2583 (118)

OW657 - HYDRAULIC CONDUCTIVITIES

Depth Below
Top of Rock

()

42-192

19.2-342

34.2 -49.2

492 -64.2

64.2-79.2

792-942

94.2-112.6

TABLE B3

Hydraulic *
Conductivity
(cmlsec)

6.8E-03 - 1.7E-(2
1.9E-02 -3.6E-01
3.4E-03 - B.7E-03
4.3E-03 - 3.2E-02
4.2E-03 - 6.9E-03
8.2E-0G - 3.9E-02

5.4E-03 - 1.9E-02

Waterbearing

Yes

 Yes

Yes

Yes

Yes

Yes

Yes

Depth to Static
Water Level
(ft. BGS)

20.0

19.3

195

19.5

222

222

Date

02/17/93
02/17/93
02/17/93
02/17/93
02/16/93
02/16/93

02/15/93



Depth Below
Ground Surface
it

27-377
37.7-52.7
52.7-67.7
67.7 -82.7
82.7-97.7
97.7-112.7

112.7-131.1

Notes:

TABLE B4

OWe658 - HYDRAULIC CONDUCTIVITIES

Depth Below Hydraulic * Depth to Static
Top of Rock Conductivity ~ Waterbearing Water Level
(ft) (em/sec) (ft. BGS)
42-192 Note (1) Yes 220
19.2-34.2 3.5E-05 - 6.3E-05 No 22.0
34.2-49.2 8.5E-05 - 1.9E-04 Yes 225
49.2-64.2 3.5E-04 - 4.7E-03 Yes 225
64.2-79.2 1.8E-04 - 5.2E-04 Yes 220
79.2 -94.2 8.6E-03 - 1.7E-02 Yes 22.0
942-1126  45E-05-12E-04 Yes 20

*  Hydraulic conductivity calculated assuming R/ro = 10.

1. Test valves acquired during testing of the upper interval were not considered valid;

regardless the volume of water lost during injection testing reflects the presence of
a water bearing interval.

2. The interval from 18.5 to 22.7 feet below ground surface was not tested.

CRA 258 (118

Date

03/02/93

03/02/93

03/01/93

03/01/93

02/26/93

02/26/93

02/26/93



Depth Below
Ground Surface

(fe)
21.4-364
36.4-514
51.4-66.4
66.4 - 81.4
81.4-96.4
96.4-111.4

111.4-129.8

MNotes:

OW659 - HYDRAULIC CONDUCTIVITIES

Depth Below
Top of Rock
("

14-164
16.4-31.4
31.4-464
46.4 - 61.4
61.4-76.4
76.4-91.4

091.4-109.8

TABLE B5

Hydraulic *
Conductivity
{cmlsec)

5.8E-04 - 6.4E-04

2.4E-04 - 4.0E-04

2.0E-05 - 3.3E-05

5.8E-03 - 6.2E05

6.8E-04 - 9.4E-04

8.4E-03 - 1.2E-02

4.4E-04 - 6.9E-04

*  Hydraulic conductivity calculated assuming R/ro = 10.

CRA 2583 (118}

Waterbearing

Yes

Yes

Mo

Yes

Yes

Yes

Yes

Depth to Static
Water Level
(ft. BGS)

19.0
19.0
19.0
19.0
19.5
19.5

19.5

Date

03/10/93

03/10/93

03/10/93

03/10/93

03/09/93

03/09/93

03/09/93
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APPENDIX C

STRATIGRAPHIC DATABASE « OSI PHASE /PHASE 2

TABLEC1
TABLE C2
TABLEC3
TABLE C4

- STRATIGRAPHIC DATA

- OVERBURDEN THICKNESS

- BEDROCK STRATIGRAPHIC THICKNESS
- BEDROCK MONITORING INTERVALS
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TABLEC1

STRATIGRAPHIC DATABASE
OFF-SITE INVESTIGATION PROGRAM - PHASE 2

NAPL/Sheen
Well/BH Ground  Grid Co-ordinates  Depthto  Elev.of  Depth Elevation Depth Elevation Depthto Elevation Depth
# Elevation  North East  Alluvium Alluvium toClay ofClay toTill  of Till Bedrock of Bedrock  Observed

(Ft. AMSL)  (Feet) (Feet) (Feet)  (Ft. AMSL) (Feet) (Ft.AMSL) (Feet) (Ft.AMSL) (Feet) (Ft. AMSL) (Feet)
OWe52C 570.12 2250.79 -2257.25 19 568.2 79 562.2 10.5 559.6 14.3 555.8 NO
OW653C 573.85 2668.46 -77231 10.6 563.3 144 559.5 17.5 5564 209 553.0 NO
OWe57D 572.09 210030 -2640.70 46 567.5 10.0 562.1 15.0 557.1 18.0 554.1 NO
OWe658D 571.05 2596.00 -1764.60 4.0 567.1 11.5 559.6 14.0 557.1 17.4 553.6 NO
OWe55D 570.23 2530.50 -1343.70 1.5 568.7 B.O 562.2 13.1 557.1 20.3 549.9 NO
BH11D-92 570.93 23752  -2341.1 4.0 566.9 6.0 564.9 143 556.6 16.8 554.1 NO

Notes:

NO -Not Observed
AMSL -Above Mean Sea Level

CRA 2583(118)




TABLEC2

OVERBURDEN STRATIGRAPHIC THICKNESS
OFF-SITE INVESTIGATION PROGRAM - PHASE 2

Well/lBH Ground  Grid Co-ordinates Thickness Thickness Thickness Thickness Thickness of
# Elev. North East of Fill ofAlluw. ofClay ofTill Conf. Layer
(Ft. AMSL) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)

Owe52C 570.15 225079 -2257.25 1.9 6.0 2.6 3.8 6.4

OWe53C 573.80 266846 -772.31 10.5 3.8 31 34 6.5

OW657D 57209  2100.30 -2640.70 4.6 5.4 5.0 3.0 8.0

OW658D 571.05  2596.00 -1764.60 3.9 7.5 25 35 7.0

OW659D 57023  2530.50 -1343.70 15 6.5 51 72 12.3

BH11D-92 57093 237520 -2341.10 40 20 83 25 10.8
Notes:

AMSL  -Above Mean Sea Level

CRA 2583(118})



TABLEC3

WelllBH Ground  Grid Co-ordinates
¥ Elevation  North East

{Ft. AMSL)  (Feci) {Feet)

OWas2C 570,35 227410 -226490
OWeER3C 574.05 2668.46 77231
OWesTT 57209 21003 -20640.7
OWas8D 571.05 2596 -1764.6
OWes9D 57023 25305 -1343.7
BH11D-92 570.93 3752 2311

Motes:

- -Bottom of well elevation above the unit.

CRA 2583(118)

BEDROCK STRATIGRAPHIC THICKNESS

OFF-SITE INVESTIGATION PROGRAM - PHASE 2

Depthto Elev.of Depthto Elev.of Depthto Elev.of Depthio Elev.of Depthto Elev.of Depthto Elev.of Bottom Elev. of
Goat Island Decew

(Feet) (Ft, AMSL) (Feet) (Ft. AMSL) (Lect)

Buidrock
(Feet) (Ft. AMSL)

177 552.7
244 540.7

18 55400
175 55355
203 54993
168 54

Eramosa

986
1045
9599
755
963

471.8
4696
476.1
4735
4706

113.2
1233
11599
nzs
11733

Riiit

Gasport
(Ft, AMSL) (Feet) (Ft. AMSL) (Feet) (Ft.AMSL) (Feet) (Ft. AMSL)

126.6
136.6
128.5%
12875
12833

43.8
4375
#35
#H23
“9

Rochester of Well

- - 132
- - 1408
- - 131.9%
- - 13095
- = 13053
B - 269

Bottom

439.2
4333
401
4401
439.7
544




TABLE C4

BEDROCK MONITORING INTERVALS
OFF-SITE INVESTIGATION PROGRAM - PHASE 2

Well/BH Ground  Grid Co-ordinates Depthto Elev. of Monitored Unit

= Elevation  North East  Bedrock Bedrock Montored Interval Monitored Interval
(Ft, AMSL)  (Feet) (Feet) (Feet) (Ft. AMSL) (Ft. BGS) (Ft. AMSL)
OWe52B 570.76 2298.1 -2273.5 16.7 55406 9696 - 12696 4738 - 4438 Oak Orchard/Eramosa/Goat Island/Gasport
OWe52C 570.35 22741 -2264.9 16.9 55345 6095 - 9295 5094 - 4774 Oak Orchard
OWG653B 573.39 2642.4 -817 235 549.80 9799 - 12199 4754 - 4514 Oak Orchard /Eramosa
OWe53C 574.05 2653.7 -795.8 23.2 550.85 71 - 96 503.05 - 478.05 Oak Orchard
OWe57B 570.45 2148 -2665.9 15 555.45 971 - 1305 47335 - 43995 Eramosa/Goat Island /Gasport
OWe57C 570.78 2126.4 -2655.1 16 554.78 671 - 951 503.68 - 475.68 Oak Orchard
OWe657D 572.09 2100.3 -2640.7 17.99 554.1 185 - 645 55359 - 507.59 Oak Orchard
OwWe58B 570.85 2615.8 -1720 17.5 553.35 975 - 31 47335 - 53985 Eramosa/Goat Island /Gasport
OWe58C 57091 2605.6 -17433 17.5 553.41 68 - 951 50291 - 475.81 Oak Orchard
OWe58D 571.05 2596 -1764.6 17.45 553.6 185 - 65 55255 - 506.05 Oak Orchard
OWe598 570.38 2569.9 -1363.1 20 550.38 964 - 130 47398 - 44038 Oak Orchard/Eramosa/Goat Island /Gasport
OWe59C 570.33 2551.8 -1353.8 20 550.33 664 - 945 50393 - 47583 Oak Orchard
OWe59D 570.23 2530.5 -1343.7 2033 549.9 205 - 644 54973 - 505.83 Oak Orchard
BH11D-92 570.93 2375.2 -2341.1 16.8 554.1 178 - 269 5531 - 5440 Oak Orchard

Notes:

AMSL -Above Mean Sea Level
BGS  -Below Ground Surface

CRA 2583(118)




APPENDIX D

ANALYTICAL RESULTS
* BEDROCK AND OVERBURDEN GROUNDWATER ANALYSIS
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TABLE M
MAY 1993
051 PROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION

OS1 - PHASE 2 - ROUND 1 ANALYTICAL DATA

13 %995.329989988-205285999575-89858525999992853
Q
88«3-v«8088088%-nr2=2885-5-508055585959828885«

9595818088888 -2-75885-8=558955555955289885~

£2282228828828~888=5322~-2285855522225822555888¢0«

OWeED
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OWas0D

1§ 939599998985-55-+829599-2+295292929899899985
&
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Units
ug P/L
Hg/L
ug/L
ug/L
Hg/L
ng/L
Hg/L
ug/L
ug/L
me/L
ug/L
we/L
ug/L
ug/L
g/l
pg/L
ug/L
ug/L
mg/L
ug/L

shown in the column entitled "Detection Level™,
Where detection levels vary, the detection level
is shown with the respective analyses.
Result was rejected.

MNA  Not Available
Assoclabed result is estimated.
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TABLEIM PageZof 4

OS] - FHASE 2 - ROUND 1 ANALYTICAL DATA
MAY 1993
OSI PROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION

Sample Descripton: OWes3C OWs53D OWeE578 OWes7C OWes7D
Detection 05/15/93 05/14/53 05/06/93 05/06/93 05/05/93
Compounds/Analytes Units Level
Phosphorus, Total Soluble g P/L 10 12 100 14 ND 2
Arsenic Hg/L 19 ND22 ND22 ND 23 ND 23 ND 23
Mercury Kg/L 0.2 ND ND ND ND ND
Lead ug/L 16 ND21 ND21 ND 30 ND 30 ND 30
Toluene ug/L 1 2 2 ND ND ND
2-Chlorotcluene ug/L 1 1 480 ND ND 8
4-Chlorotoluene pg/L 1 ND WD ND ND ND
2,4-/2.5-Dichlorotoluene ug/L 1 ND 55 2 ND ND
2,6-Dichlorotoluene ug/L 1 ND 7 ND ND ND
23-/34-Dichlorotoluene ug/L 1 ND 1 ND ND ND
2,3,6-Trichlorotoluene ug/L - 1 ND ND ND ND ND
2,45 Trichlorotoluene ug/L 1 ND ND ND ND ND
Benzene pg/L 1 10 18] 2 ND z
Chlorobenzene pg/L 1 ND 250 ND ND 2
1,2-Dichlorobenzene ug/L 1 ND 4 ND ND ND
1,3-Dichlorobenzene pe/L 1 ND 24 ND ND 2
1.4-Dichlorobenzene ug/L 1 ND 52 8 ND 2
1,2 3-Trichlorobenzene pg/L 1 ND ND ND ND ND
1,24 Trichlorcbenzene pg/L 1 ND ND ND ND ND
1,23, 4-Tetrachlorobenzene pg/L 1 ND ND ND ND ND
1,24, 5Tetrachlorobenzene pg/L 1 MND ND ND ND ND
Hexachlorobenzene pg/L 1 ND ND ND ND ND
Trichloroethylene pg/L 1 ND ND 70 810 130
Tetrachloroethylene pg/L 1 ND ND 10 59 25
2-Chlorobenzotrifluoride pg/L 1 ND 1 ND ND ND
4-Chlorobenzotrifluoride ug/L 1 ND 9 2 ND ND
2,4-Dichlorobenzotriflucride ug/L 1 ND ND ND ND ND
3.4-Dichlorobenzotriflucride ug/L 1 ND 4 ND ND ND
Hexachlorobutadiene pg/L 1 ND ND ND ND ND
Hexachlorocyclopentadiene pg/L 1 ND ND ND ND ND
Octachloroeyclopentene ug/L 1 ND ND ND ND ND
Perchloropentacydodecane (Mirex) pg/L 1 ND ND ND ND ND
2,45 Trichlorophenol pg/L 10 ND ND ND ND ND
a-Hexachlorocyelohexane pg/L 1 ND ND ND ND ND
b-Hexachlorocyclohexane pe/L 1 ND ND ND ND ND
g-Hexachlorocyclohexane pg/L 1 2 ND ND ND ND
d- ne pg/L 1 ND ND ND ND ND
Benzoic add pg/L 100 ND ND ND ND ND
2-Chlorobenzoic acd kg/L 30 ND ND ND ND ND
3-Chlorobenzoic acid pg/L 30 ND ND ND ND ND
4-Chlorobenzoic acid ng/L 30 ND ND ND ND ND
Chlorobenzoic acids, total pg/L 90 ND ND ND ND ND
Chlorendic acid ng/L 250 ND ND ND ND ND
Total Organie Carbon (TOC) mg/L 1 NDS ND 3 ND4 ND3 ND3
Total Organic Halides (TOX) pg/L 50 R R R R R
HNotes:

ND Mot detected at or above the detection level
shown in the column entitled "Detection Level™.
Where detection levels vary, the detection level
iz shown with the respective analyses.

MNA Mot Available.

] Associated resull is estimated.

R

Result was rejected.

CRA 3583 (118)
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TABLED

OS5I - PHASE 2 - ROUND 1 ANALYTICAL DATA
MAY 1993

OSI PROGRAM - PHASE 2

OCCODENTAL CHEMICAL CORPORATION

Perchloropentacyclodecane (Mirex) pg/L

Compounds/Analytes Units Level
Phosphorus, Total Soluble ugP/L 10
Arsenic ug/L 19
Mercury pg/L 02
Lead ug/L 16
Toluene ug/L 1
2-Chlorotoluene ug/L 1
4-Chlorotoluene ug/L 1
24- /2,5 Dichlorotoluene He/L 1
2.6 Dichlorotoluene ug/L 1
2,3 /34-Dichlorctoluene Mg/l i
2,3,6-Trichlorotoluene pg/L 1
2.4,5-Trichlorotoluene Hg/L 1
Benzene g/l 1
Chlarobenzene ng/L 1
1,2-Dichlorobenzene g/l 1
1.3-Dichlorobenzene ug/L 1
1,4-Dichlorobenzene ug/L 1
1,23-Trichlorobenzene ug/L 1
1,2.4-Trichlorobenzene ug/L 1
1,23 4-Tetrachlorobenzene ug/L I
1.2.4,5 Tetrachlorcbenzene g/l 1
Hexachlorobenzene g/l 1
Trichloroethylene ug/L 1
Tetrachloroethylene ug/L 1
2-Chlorcbenzotrifluoride pg/L 1
4-Chlorcbenzotrifluoride ng/L 1
2 4-Dichlorobenzotrifluoride g/l 1
34-Dichlorcbensotrifluoride Mg/l 1
Hexachlorobutadiene Mg/L 1
1
1
1
2,4 5-Trichlarophenal pg/L 10

a-Hexachlorocyclohexane pg/L 1

b-Hexachlorocyclohexane ug/L 1

g-Hexachlorocyclohexane ng/L 1

d-Hexachlorocyclohexane ng/L 1

Benzaic acid ng/L 100
2-Chlorobenzoic add ng/L 30

3-Chlorobenzoic add mg/L 30

4-Chlorobenzoic acid ug/L 30

Chlorobenzoic acids, total pe/L 90

Chilorendic acid pg/L 250
Total Organie Carbon (TOC) mg/L 1

Total Organic Halides (TOX) ug/L 50

Notes:

ND  Not detected at or above the detection level
shown in the column entitled "Detection Level™.
Where detection levels vary, the detection level
is shown with the respective analyses.

MA Mot Available.

1 Associated result is estimated,

R Result was rejected.

CRA T 118
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TABLE D1 Page4 of 4

O51-PHASE2 - ROUND 1 ANALYTICAL DATA
MAY 1993
OS5I PROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION

Sample Descripton: PASNY 139 BH11D-92 MW-3 MW-2
Detection 05/11/93 05/12/93 05/12/93 05/11/93
Compounds/Analytes Units Level
Phosphorus, Total Soluble pg P/L 10 ND 13 ND 14
Arsenic pg/L 19 ND 23 ND 23 ND ND
Mercury pg/L 02 ND ND ND ND
Lead pg/L 16 ND a5 41 ND
Toluene ug/L 1 2 ND ND ND
2-Chlorotoluene Hg/L 1 480 6 ND ND
4Chlorotoluene pg/L 1 ND 1 ND ND
2,4-/2,5-Dichlorotoluene hg/L 1 ND ND ND ND
2 &-Dichlorataluene pg/L 1 ND ND ND ND
23-/34-Dichlorotoluene pg/L 1 ND ND ND ND
2.3,6-Trichlorotoluene kg/L 1 ND ND ND ND
24,5 Trichlorotoluene ug/L 1 ND ND ND ND
Benzene pg/L 1 5 15 ND ND
Chlorcbenzene ug/L 1 ND 9 ND ND
1,2-Dichlorcbenzene ug/L 1 ND 3 ND ND
1,3-Dichlorcbenzene pg/L 1 ND 12 ND ND
1.4-Dichlorobenzene pg/L 1 ND 17 ND ND
1,2 3-Trichlorobenzene pg/L 1 ND 1 ND ND
1,2 4-Trichlorcbenzene ug/L 1 ND 5 ND ND
1,234 Tetrachlorchenzene Hg/L 1 ND 4 ND ND
1,2 4, 5-Tetrachlorcbenzene e/l 1 ND 2 ND ND
Hexachlorobenzene ug/L 1 ND ND ND ND
Trichloroethylene ug/L 1 430 3 3 ND
Tetrachlorcethylene ng/L 1 61] 4 ND 7
2-Chlorobenzotrifluoride pg/L 1 ND ND ND ND
4-Chlorobenzotrifluoride ug/L 1 4 5 ND ND
2 4-Dichlorobenzotriflucride pg/L 1 ND 1 ND ND
34-Dichlorobenzotriflucride pg/L 1 ND 2 ND ND
Hexachlorcbutadiene ug/L 1 ND ND ND ND
Hexachlorocydopentadiene pg/L 1 ND ND ND ND
Octachlorocydopentene pg/L 1 ND ND ND ND
Perchloropentacyclodecane (Mirex) pg/L 1 ND MDD ND ND
24,5 Trichlorophenal pg/L 10 ND ND ND ND
a-Hexachlorocyclohexane pg/L 1 ND ND ND ND
b-Hexachlorocydohexane pg/L 1 ND ND ND ND
g-Hexachlorocydchexane pg/L 1 ND ND ND ND
d-Hexachlorocydohexane pg/L 1 ND ND ND ND
Benzoic acid ng/L 100 ND ND ND ND
2-Chlorobenzolc acid pg/L 3 ND ND ND ND
3-Chlorobenzoic acid ug/L 30 ND ND ND ND
4-Chlorobenzoic acid ug/L 30 ND ND ND ND
Chlorobenzoic acids, total pg/L 90 ND ND ND ND
Chlorendic acid ug/L 250 ND ND ND ND
Total Organic Carbon (TOC) mg/L 1 ND3 ND & ND & ND3
Tetal Organie Halides (TOX) ug/L 50 R R R R
Notes:

ND  Not detected at or above the detection level
shown in the column entitled "Detection Level”,
Where detection levels vary, the detection level
is shown with the respective analyses.

MNA Mot Available

Associated result is estimated.

Result was rejected.
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OS] - PHASE 1 - ROUND 2 ANALYTICAL DATA SUMMARY
JULY 1993
OS5I PROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION
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Sample Description: OWE52B __OWE61B __ OWES2C  OWGSIB  OWeSIC
Sample Date: 0710893 Dup. 07/09/93 071393 OTIIADD
Detection
Analytes Units Leoel
Phosphorus, Total Soluble ng P/L 10 ND ND ND ND ND
Arsenic ng/L 19 ND 26 ND 26 ND 26 ND 23 ND 23
Mercury pg/L o4 ND ND ND ND ND
Lead ng/L 18 ND33 ND 33 ND 33 19 n
Toluene ng/L 1 ND ND ND ND ND
2-Chiorotoluene ug/L ) ND ND 12 55 ND
4Chlorotoluena ug/L 1 ND ND ND ND
2.4-/2,5Dichlorotoluens ug/L 1 ND ND ND ND ND
2,6-Dichlorotoluene g/l 1 ND ND ND ND ND
2,3 /3.4 Dichlorotoluene ug/L 1 ND ND ND ND ND
236-Trichlorotoluene ng/L 1 ND ND ND ND ND
24 5-Trichlorotoluene pg/L 1 ND ND ND ND ND
Berzens pe/L 1 5] 5 18 1500 ND
Chlorobenzene Bg/L 1 ND ND 2 140 ND
1.2-Dichlorobenzens Bg/L 1 ND ND ND 4 ND
13-Dachlorobenzene ng/L 1 ND ND i 12 ND
1.4-Dichlorobenzene pg/L 1 ND ND 2 12 ND
1,23 Trichlorobenzene ug/L 1 ND ND ND ND ND
1,24-Trichlorobenzens ng/L 1 ND ND 1 ND ND
1,23 4-Tetrachlorobenzens ug/L 1 ND ND ND ND ND
1,245 Tetrachlorobenzene e/l 1 ND ND ND ND ND
Hexachlorobenzene ug/L 1 ND ND ND ND ND
Trichloroethylens ug/L 1 2 2 26) ND ND
Tetrachloroethylene ng/L 1 ND ND 4 ND ND
2-Chiorobenzotrifluoride ug/L 1 ND ND ND ND ND
4-Chlorobenzotriflucride pg/L 1 ND ND b 2% ND
2,4 Dichlorcbenzotriflucride ng/L | ND ND ND ND ND
3.4-Dichlorobenzotrifluoride ug/L 1 ND ND ND ND ND
Hexachlorobutadiens ng/L 1 ND ND ND ND ND
Hexachlorocyclopentadiene ug/L 1 ND ND ND ND ND
ug/L 1 ND ND ND ND ND

clodecane (Mirex) pg/L 1 ND ND ND ND ND
24 5-Trichlorophenol ng/L it ND ND ND ND ND
a-Hexachlorocyclohexane ug/L 1 ND ND 1 ND ND
b-Hexachlorocyclohexane pg/L 1 ND ND ND WD ND
g-Hexachlorocyclohexane gL 1 ND ND ND ND ND
d-Hexachlorocy clohexane ng/L 1 ND ND ND KD ND
Berzoic scid ng/L 100 ND ND ND ND ND
2-Chlorobenzoic acid pg/L 30 ND ND ND ND ND
3-Chiorobenzoic acid pe/L E ND ND ND ND ND
4-Chlorobenzolc acid ng/L an ND ND KD ND ND
Chlorobenzoic acids, total ng/L 90 ND ND KD ND ND
Chlorendic acid ng/L 250 ND ND ND ND ND
Tetal Organie Carbon (TOC) mg/L 1 ? 9 ND 3 ND4 ND3
Total Organic Halides {TOX) /L 50 R R R R R
Notes:

ND - Notdetected at or above the detection level

shown in the column entitied “Detection Level”,

Where detection levels vary, the detection level

is showm with the respective analyses.
1 - Associated result is estimated

R - Result was rejected
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051 - PHASE 2 - ROUND 2 ANALYTICAL DATA SUMMARY
JULY 1993
OSI PROGRAM - PHASE 2
OCCIDENTAL CHEMICAL CORPORATION

Sample Description: OWES7B  OWRS?C OWSS7D OWESEH  OWESEC
Sampie Date: o7lo7i93 o7io7Ie3 oo 07293 oFILes
Detection

Analytes Umits Level
Phosphorus, Total Soluble ugP/L 10 ND ND ND ND ND
Arsenic ug/L 19 ND 26 ND 26 ND 26 ND 3 ND23
Mercury ug/L 0.4 ND ND ND ND ND
Lead ng/L 18 ND33 ND33 ND33 ND ND
Toluene g/l 1 ND ND ND ND ND
I-Chiorotoluene ng/L 1 ND ND 4 ND 130
4-Chiorotoluene ug/L 1 ND ND ND ND 4
24-/25-Dichlorotoluene ug/L 1 ND ND ND ND 6
2,6-Dichlorotoluene ug/L 1 ND ND ND ND ND
2.3-/3 4-Dichlorotoluene ug/L 1 ND ND ND ND 2
23,6 Trichlorotoluens Mg/l 1 ND ND ND ND ND
2.4 5-Trichlorotoluene ug/L 1 ND ND ND ND ND
Berzens ug/L 1 ND ND ND 8] 11007
Chiorobenzene ug/L 1 ND ND 1 4 380
1.2-Dichlorobenzens ug/L 1 ND ND ND ND 64
1,3-Dichlorobenzene ug/L 1 ND ND ND ND 110
1,4-Dichlorobenzene ug/L 1 ND ND ND ND 95
1,23 Trichlorobenzena ug/L 1 ND ND KD ND ND
1.24-Trichlorobenzene ug/L 1 ND ND ND ND 2
1,23 4-Tetrachlorobenzene ug/L 1 ND ND ND ND ND
1.245-Tetrachlorobenzene ug/L 1 ND ND ND ND ND
Hexachlorobenzene ug/L 1 ND ND ND ND ND
Trichloroothylene ug/L 1 28 1100 120 46 "
Tetrachloroethylens ug/L 1 11 120 21 12 ND
2-Chlorobenzotrifluoride ug/L 1 ND ND ND ND ND
4-Chiorobenzotrifiuorde ug/L 1 ND 1 ND 2 10
2.4-Dichlorobenzotr luoride ug/L 1 ND ND ND ND 5
3 4-Dichlorobenzotrifluoride ug/L 1 ND ND ND ND ND
Hexachlorobutadlene ug/L 1 ND ND ND ND ND
Hexachlorocyclopentadiens ug/L 1 ND ND ND ND ND
Octachlorocyclopentens ng/L 1 ND ND ND ND ND
Perchloropentacyclodecane (Mirex) ug/L 1 ND ND ND ND ND
2,45 Trichlorophenol ug/L 10 ND ND ND ND ND
a-Hexachlorocyclohexane ug/L 1 ND ND ND ND ND
b-Hexachlorocyclohexane ug/L 1 ND ND KD ND ND
g-Hexachlorocyclohexane ug/L 1 ND ND KD ND ND
d-Hexachlorocyclohexane ng/L 1 ND ND ND ND ND
Benzoic acid kg/L 100 ND ND ND ND ND
I-Chiorobenzoic acid ug/L 30 ND ND ND ND ND
3-Chlorobenzoic acid ug/L 30 ND ND ND ND ND
4#-Chlorobenzoic acid Bg/L 0 ND ND ND ND ND
Chiarobenzoic acids, total ng/L %0 ND ND ND ND ND
Chiorendic scid ug/L 250 ND ND ND ND ND
Total Organic Carbon (TOC) mg/L 1 ] ND2 ND3 7 ND 2
Total Organic Halides (TOX) ug/L 50 R R E R R
Notes:

ND - Notdetected at or above the detection level
shown in the column entitled “Detection Level”,
Where detection levels vary, the detection level
Is shown with the respective analyses.

] - Associated result s estimated

B - Result was rejected
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TABLED2

051 - PHASE 1 - ROUND 2 ANALYTICAL DATA SUMMARY

OCCIDENTAL CHEMICAL CORPORATION

OWESED
o7i12i93

Sample Description:
Sample Date:

Analytes Units
Phosphorus, Total Soluble ugP/L
Arsenic kgL
Mercury ug/L
Lead ng/L
Toluene ng/L
2-Chiorotoluens ng/L
#Chlorotoluene ug/L
2.4 /2.5 Dichlorotoluene g/l
2.6-Dichlorotoluenes g/l
23 /34-Dichlorotoluene ug/L
2.36-Trchlorotoluene g/l
2,4 5-Trichlorotoluene ug/L
Benzene ng/L
Chiorobenzene ng/L
1,2-Dichlorobenzene ug/L
13-Dichlorobenzene pg/L
1.4-Dichlorobenzene pg/L
1,23-Trichlorobenzene ug/L
1.2.4-Trichlorobenzene Hg/L
1,2,3,4-Tetrachlorobenzene ug/L
1,24 5-Tetrachlorobenzene ug/L
Hexachlorobenzene pglL
Trichloroethylene ug/L
Tetrachloroethylene gL
2-Chlorobenzotriflucride pg/L
4-Chiorobenzotriflucride prg/L
2.4-Dichlorobenzotrifluoride ug/L
34-Dichlorobenzotrifluoride ng/L
Hexachlorobutadiene wg/L
Hexachlorocyclopentadiene ug/L
Octachlorocyclopentens ug/L
Perchioropentacyclodecans (Mirex) ug/L
24,5-Trichlorophenaol pg/L
a-Hexachlorocyclohexans pg/L
b-Hexachlorocyclohexane pg/L
g-Hexachlorocyclohexane pg/L
d-Hexachlorocy dohexane pg/L
Benzoic acid ug/L
2-Chlorobenzoic acid wg/L
}Chiorobenzoic scid ug/L
4-Chlorobenzoic acid ug/L
Chlorobenzoic acids, total ug/L
Chlorendic acid ug/L
Total Organic Carbon (TOC) mg/L
Total Organic Halldes (TOX) ug/L
Mobes:

JULY 1993

OS] PROGRAM - PHASE 2

Detection

Lewvel

R R R R - - el

ND - Notdetected at or above the detection level

shown in the column entitled “Detection Level",
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INTRODUCTION

American Ref-Fuel Company of Niagara Falls (ARC) has
purchased Occidental Chemical Corporation's (OxyChem's) Energy From
Waste (EFW) facility (renamed Resource Recovery Facility (RRF) by ARC)
located in Niagara Falls, New York (see Figure 1.1). In conjunction with the
purchase, ARC contracted GZA GeoEnvironmental of New York (GZA) to
perform environmental studies at the RRF, including the collection and
analyses of bedrock groundwater samples.

This report presents a comparison of the analytical results
of the bedrock groundwater samples collected by ARC/GZA and documented
in its report entitled "Environmental Study Data Report" (September, 1993) to
analytical results obtained by OxyChem during the Off-Site Investigation
Program (OSI) and the Supplemental Data Collection Program (SDCP), as
appropriate, for the same sample locations. This comparison of analytical
results and the presentation of data herein has been performed by OxyChem.

1 CONESTOCA-ROVERS & ASSOCIATES
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5087 )

SAMPLE COLLECTION AND ANALYTICAL RESULTS

Five bedrock g:mmdwﬂer samples (including one
duplicate) were collected on March 8 and 9, 1993 by ARC/GZA at the RRF as
part of ARC's environmental study of the RRF. The sample locations are
shown on Figure 2.1. Four of the samples were analyzed for priority
pollutant (PP) volatile organic compounds (VOCs), PP base/neutral acid
extractables (BN As), PP pesticides/PCBs, PP metals, and dechlorane plus. The
fifth sample (FD-1 from the foundation drain of the RRF) was analyzed for
target compound list (TCL) VOCs and BNAs, Resource Conservation and
Recovery Act (RCRA) metals (plus aluminum, copper, lead and zinc),
dechlorane plus, and sulfate.

The data have been QA /QC reviewed and judged
acceptable with the specific exceptions and qualifications noted in the Data
Validation included as Attachment A.

A comparison of the ARC and OxyChem detected analytes
from previous studies is shown on Tables 2.1, 2.2, 2.3 and 2.4 for wells OW650,
OW653D and OW407C and the RRF foundation drain respectively. Since the
ARC samples were analyzed for different parameter lists (i.e. PP and TCL) and
the OxyChem samples were analyzed for the Site Specific Indicators (SSI),
some analytes included in one list are not included in the other list. Thus, it
is not possible to provide a comparison between the ARC and OxyChem
results for analytes which are not common to the lists. The discussion below
focuses on the common analytes.

The ARC samples from well OW650 were collected
between the OSI sample rounds performed by OxyChem. As shown on
Table 2.1, low level concentrations of principally chlorobenzene and
chloroethene compounds were detected. The ARC and OxyChem
concentrations for well OW650 are generally consistent except for the
chlorobenzene compounds. The ARC chlorobenzene compounds analytical
results show higher concentrations (8.6 to 69 pg/L) than the OxyChem
analytical results which ranged from ND1 to 2 pg/L.

2 CONESTOGA-ROVERS & ASSOCIATES
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The analytical results for OW653D, OW407C and the RRF
foundation drain are presented on Tables 2.2, 2.3 and 2.4 respectively. The
principal compounds detected were chlorotoluene, chlorobenzene, and
chlorobenzotrifluoride compounds. For the chlorobenzene compounds, the
analytical results are consistent (i.e. the concentrations are of the same order
magnitude).

5087 1) 3 CONESTOGA-ROVERS & ASSOCIATES
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Occidental Chemical Corporation —

figure 2.1

RECOVERY FACIUTY
Buffalo Avenue Plant







Analyte (ug/L)

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
14-Dichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichloroethene
Tetrachloroethene
Trichloroethene
4-Chlorobenzotrifluoride
Aroclor 1242

Copper

Lead

Mercury

Nickel

Zinc

Notes:

NA - Not analyzed.

NDx - Not detected at or above x pg/L.

SUMMARY OF DETECTED ANALYTES - OW650

TABLE 2.1

OS5I Results ARC Resulis

12/10/91 03/04/92 05/93 05/93 (Dup) 03/93
ND1 ND1 ND1 ND1 8.7
ND1 ND1 1 2 69
ND1 ND1 ND1 ND1 86
ND1 ND1 ND1 ND1 50
1 ND1 2 1 48
NA NA NA NA 46
16 n 1 1 10
16 ND9 2 2 79

1 ND1 ND1 ND1 NA

NA NA NA NA 0.26
NA NA NA NA 12
ND42 ND42 ND42 ND42 32
0.4 NDO.4 3 NDO.4 2
NA NA NA NA 27

NA NA NA NA 110



TABLE 22

SUMMARY OF DETECTED ANALYTES - OW653D

OS] Results ARC Results
Analyte (ug/L) 12/07/91 03/09/92 05193 03/93
Toluene ND1 ND1 2 NDé
2-Chlorotoluene 100 580 480 NA
2,4-/2 5-Dichlorotoluene 100 59 55 NA
2,6-Dichlorotoluene 11 7 7 NA
2,3-/3 4-Dichlorotoluene 3 1- 1 NA
Benzene 76 66 16 R
Chlorobenzene 700 430 250 R
1,2-Dichlorobenzene 12 B 4 4
1,3-Dichlorobenzene a7 21 24 14
1,4-Dichlorobenzene 100 56 52 30
2-Chlorobenzotriflouride 4 2 1 NA
4-Chlorobenzotriflouride 360 220 97 NA
2,4-Dichlorobenzotriflouride 1 ND1 ND1 NA
3,4-Dichlorobenzotriflouride ND1 6 4 NA
g-HCCH 1 ND1 ND1 ND0.005
Selenium NA NA NA 14
Notes:

NA - Not analyzed.
NDx - Not detected at or above x pg/L.
R - Data has been qualified as unusable. Values were outside linear calibration units.
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TABLE 23

SUMMARY OF DETECTED ANALYTES - OW407C

SDCP SSI Results ARC Results
Round 1 Round 2

Analyte (ug/L) 12/89 to 1/90 2190 03/93
Toluene 1 1 NDé6/NDé
2-Chlorotoluene 320 100 NA
4-Chlorotoluene 9 4 NA
2,4-/2.5-Dichlorotoluene 8 1 NA
2,6-Dichlorotoluene 1 ND1 NA
2,3-/3 4-Dichlorotoluene 3 ND1 NA
Benzene 10 5 48] /48]
Chlorobenzene 25 19 1301 /1300
1,2-Dichlorobenzene 4 2 ND1.9/59
1,3-Dichlorobenzene 15 5 7.4/ND1.9
1,4-Dichlorobenzene ND1 4 7/ND4.4
1,2,4-Trichlorobenzene 3 2 ND1.9
2-Chlorobenzotriflouride 2 1 NA
4-Chlorobenzotriflouride 210 56 NA
1,2-Dichloroethene NA NA 51]/54]
Trichloroethene ND1 ND1 26]/ND19
Aldrin NA NA 0.015/ND0.005
a-HCCH ND1 ND1 ND0.005/0.034
Chromium NA NA 16/ND10
Copper NA NA 17/18
Lead ND42 ND42 3/3
Mercury 0.9 ND0.4 NDO.4/NDOD.4
Selenium NA NA 8]/10]
Zinc NA NA 101/18]
MNotes:

NA - Not analyzed.
NDx - Not detected at or above x ug/L.
] - Associated value is an estimate.
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TABLE 24
SUMMARY OF DETECTED ANALYTES
RRF FOUNDATION DRAIN
OS5I Results ARC Results

Analyte (ug/L) 12/16/91 03/04/92 03/93
Toluene 3 2 ND5
2-Chlorotoluene 2300 2400 NA
4-Chlorotoluene ND1 4 NA
2,4-/2 5-Dichlorotoluene 62 70 NA
2,6-Dichlorotoluene B 9 NA
2,3-/3 4-Dichlorotoluene 7 7 NA
Benzene 940 1200 R
Chlorobenzene 630 770 R
1,2-Dichlorcbenzene 17 18 10
1,3-Dichlorobenzene 94 92 29
1,4-Dichlorobenzene 74 80 28
2-Chlorobenzotriflouride 9 ND1 NA
4-Chlorobenzotriflouride 750 800 NA
2 4-Dichlorobenzotriflouride 2 2 NA
g-HCCH ND1 4 NA
d-HCCH 4 3 NA
Barium NA NA 30
Selenium NA NA 7
Notes:

MNA - Not analyzed.
NDx - Not detected at or above x pg/L.
R - Data has been qualified as unusable. Values were outside linear calibration limits.
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EXECUTIVE SUMMARY

Five bedrock groundwater samples (including one
duplicate) were collected March 8-9, 1993, by American Ref-Fuel (ARC)/GZA
GeoEnvironmental of New York (GZA) at the Resource Recovery Facility
(RRF), formerly called the Energy from Waste Facility, located in
Niagara Falls, New York as part of ARC's environmental study of the RRF.
Four of the samples were analyzed for priority pollutant (PP) volatile organic
compounds (VOCs), PP base/neutral acid extractables (BNAs), PP
pesticides/PCBs (polychlorinated biphenyls), PP metals, and PP dechlorane
plus while the remaining sample was analyzed for target compound list (TCL)
VOCs, TCL BNAs, Resource Conservation and Recovery Act (RCRA) metals
(plus aluminum, copper, lead, and zinc), dechlorane plus, and sulfate.

VOCs

Chlorobenzene and benzene results reported for samples
OWe653 and FD-1 were qualified as unusable as they were outside of the linear
calibration range. Although these compounds were present in the samples,
usable quantitative results are not available.

All VOC samples were analyzed within the method
holding time. VOCs were not detected at or above the detection limit in the
method and trip blanks. Field duplicate results were acceptable, indicating
good sampling and analytical precision were achieved. All internal standard
recoveries were acceptable, while outlying (low) surrogate recoveries were
reported for samples OW653, OW407C and Dup-1 (duplicate of sample
OW407C). All VOC results above the detection limit for these samples were
qualified as estimated due to a potential low bias.

BNAs

All BNA samples were extracted and analyzed within the
method holding times. BNAs were not detected at or above the detection
limit in the method blank. All surrogate and internal standard recoveries
were acceptable, indicating good analytical accuracy was achieved. Based on



the RPD values reported for the analysis of field duplicate samples, analytical
and sampling precision were deemed acceptable.

Pesticides/PCBs and Dechl Pl

All samples were analyzed within the method holding
times. All surrogate recoveries were within laboratory control limits,
indicating acceptable accuracy was achieved during analysis. RPD values
reported for the field duplicate analysis indicate acceptable sampling and
laboratory precision were achieved.

Metals

All samples were analyzed within the method holding
times. Metals were not detected at or above the method detection limits in
the method blank.

Metals analyses of the field duplicate samples yielded
outlying RPD values for selenium and zinc. Because these results may
indicate some variability in sampling and/or analytical procedures, results for
these analytes were qualified as estimated in both samples (OW407C and
Dup-1). All remaining QA /QC results indicate that the metals data provided
by Recra were acceptable.

Sulfate Analysis

Sulfate analysis was performed on sample FD-1 within the
method holding time. Sulfate was not detected at or above the detection limit
in the method blank. Analysis of laboratory control samples yielded
acceptable recoveries indicating good analytical accuracy was achieved during
this analysis.

5087/ DataVal/ 2 2 CONESTOGA-ROVERS & ASSOCIATES
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GENERAL

Five bedrock groundwater samples (including one field
duplicate) were collected on March 8-9, 1993 by ARC/GZA at the RRF located
in Niagara Falls, New York. A summary of the analytical parameters and
methodologies employed is attached as Table 1. All analytical services for the
ARC study were provided by Recra Environmental (Recra).

A summary of the analytical results is presented in
Table 2. The Quality Assurance/Quality Control (QA/QC) criteria by which
these data have been assessed are outlined in the methods listed above and
the following documents:

i) "National Functional Guidelines for Organic Data Review,
Multi-Media, Multi-Concentration (OLMMO01.0) and Low
Concentration Water (OLC01.0)", 12/90 (Rev. 6/91); and

ii)  "Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses" (July 1, 1988), prepared by the USEPA Data
Review Work Group.

Hereinafter, items i) and ii) will be referred to as the
"Guidelines". The data quality assurance and validation is presented in the
subsections which follow.
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3.0 HOLDING TIMES

Technical sample holding times, as specified in the
analytical methods employed, are as follows:

Parameter Holding Time
VOCs 7 days from collection to analysis

BNAs 7 days from collection to extraction

40 days from extraction to analysis

Pesticide/PCBs 7 days from collection to extraction

40 days from extraction to analysis
Metals (except mercury) 6 months from collection to analysis

Mercury 28 days from collection to analysis
Dechlorane Plus 7 days from collection to extraction

40 days from extraction to analysis

Sulfate 28 days from collection to analysis

S =0 M a0 =, e

N M e oo é e

A summary of all sample holding times is attached as
Table 3. Upon review of the collection and analysis dates obtained from the
Chain of Custody forms and final analytical reports, respectively, it was
determined that all samples were extracted and/or analyzed within the above
holding times.
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4.0

METHOD BLANK ANALYSES

The purpose of assessing the results of method blank
analyses is to determine the existence and magnitude of contamination
introduced during analysis. Method blanks were analyzed at a minimum
frequency of one per 20 investigative samples and/or one per analytical
sequence. A summary of the method blank analyses data is presented in
Table 4.

The method blank extracted on March 12, 1993 for
pesticide/PCB analysis contained low level concentrations of various
pesticides. In accordance with the Guidelines, all samples extracted with this
blank, exhibiting concentrations less than five times the associated blank
concentration, should be qualified as ND. Since all associated sample results
for these pesticides were ND, however, no qualification of the data was
necessary. All other blank analyses yielded ND results, indicating that
laboratory contamination was not a factor.

e
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5.0

SURROGATE SPIKE RECOVERIES

In accordance with the analytical methods employed, all
VOC, BNA, and pesticide/PCB samples and blanks are spiked with surrogate
prior to analysis. Surrogate recoveries provide a means to evaluate the effects
of individual sample matrices on analytical efficiency. A summary of all
surrogate recoveries is presented on Table 5.

51 YOC ANALYSIS

In accordance with Methods 8240 and 624, toluene-dg,
bromofluorobenzene, and 1,2-dichloroethane-d4 were employed as surrogates
for VOC analysis. Control limits specified in the method were used to
evaluate the surrogate recoveries. Low surrogate recoveries were reported for
samples OW653, OW407C and Dup-1. Because this may indicate a low bias in
the VOC analysis results, all VOC results above the detection limit were
qualified as estimated for these samples (see Table 6).

In accordance with the Guidelines, all ND values should
also be qualified as estimated for these samples. Because the surrogate
recoveries were only slightly outside of the limits, however, ND values were
deemed acceptable for the intended use of the data without qualification.

The analysis of sample FD-1 yielded high recoveries for
surrogates toluene-dg and bromofluorobenzene. Because this may indicate a
high bias, all positive VOC results should be qualified as estimated. Since all
sample results were non-detect, however, qualification of the data was not
necessary.

52 BNA ANALYSIS
In accordance with Methods 8270 and 625,

nitrobenzene-d5, 2-fluorobiphenyl, terphenyl-d14, phenol-d5, 2-fluorophenol,
and 2,4,6-tribromophenol were employed as surrogates for BNA analysis.

0T DiataVal /2 & CONESTOC A-ROVERS I A ccrriATRE



Control limits specified in the method were used to evaluate the surrogate
recoveries.

All surrogate recoveries were within the method control
limits, indicating that good analytical efficiency was achieved during the BNA
analysis.

53  PESTICIDE/PCB ANALYSIS

In accordance with Method 608, dibutylchlorendate was
employed as a surrogate for pesticide/PCB analysis. Laboratory control limits
of 16 to 130 percent were used to evaluate the surrogate recoveries.

All surrogate recoveries were within the laboratory

control limits, indicating that good analytical efficiency was achieved during
the Pesticide/PCB analysis.
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6.0
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INTERNAL STANDARD ANALYSIS

To ensure that changes in gas chromatograph/mass
spectrometer (GC/MS) sensitivity and response do not affect sample analysis
results, internal standards are added to each sample prior to analysis. All
results are then calculated as a ratio of the internal standard response.
Internal standard recoveries between 50 and 200 percent, as compared to the
daily calibration standard results, are considered acceptable. A summary of all
internal standard recoveries is presented in Table 7.

61 VOC ANALYSIS

In accordance with Methods 8240 and 624,
bromochloromethane, 1,4-difluorobenzene, and chlorobenzene-D5 were
employed as internal standards for VOC analysis. All recoveries were within
the acceptable range, indicating good instrument stability throughout the
analysis period.

62 BNA ANALYSIS

In accordance with Methods 8270 and 625,
phenanthrene-D10, chysene-D12, perylene-D12, 1,4-dichlorobenzene-D4,
naphthalene-D8, and acenaphthene-D10 were employed as internal standards
for BNA analysis. All recoveries were within the acceptable range, indicating
good instrument stability throughout the analysis period.






L
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70 LABORATORY CONTROL SAMPLE ANALYSIS - SULFATE

The laboratory control sample (LCS) serves as a monitor
for overall analytical accuracy. LCSs are prepared and analyzed as samples,
and recoveries are evaluated against control limits of 80-120 percent.

LCS standard were analyzed for sulfate and recoveries of
110 to 115 percent were reported (see Table 8). As these results were within
the above control limits, analytical accuracy was deemed acceptable for this
. analysis.
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8.0 ANALYTICAL DATA ASSESSMENT

It should be noted that chlorobenzene and benzene results
reported for samples OW653 and FD-1 by VOC analysis were outside of the
linear calibration range. In accordance with the Guidelines, these values were
qualified as unusable (R). Although these compounds were present in the
samples, usable quantitative results are not available. All other analytical
results reported were within the associated linear calibration ranges and were
acceptable.

5087/ DataVal /2 10 CONESTOGA-ROVERS & ASSOCIATES






f

|

» )

f

3

i

? TN

F

L |

= M

é

3

3

3

=3 ¥

€3

N =y

1

l_"

e ]

9.0
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FIELD OA/OC
9.1 TIRIP BLANK ANALYSES

To evaluate the possibility of contamination arising from
sample transport, the environment, and/or shipping, a trip blank was
transported to the Site and kept in the field with water samples to be analyzed
for TCL VOCs. It should be noted that the trip blank was transported to the
laboratory two days after all the samples were submitted to the laboratory and
therefore does not reflect possible sample contamination occurring during
transport.

A summary of the trip blank analysis results is presented
in Table 9. VOCs were not detected at or above the detection limit in the trip
blank. It should be noted that the trip blank was analyzed for TCL VOCs
which do not include acrolein, acrylonitrile, or chloroethylvinyl ether, all of
which are priority pollutant VOCs. Since all three of these compounds were
not detected at or above the detection limit in all samples, it is assumed that
any possible contamination was negligible in this study.

92  HELD DUPLICATE ANALYSES

In order to assess the analytical and sampling protocol
precision, field duplicate samples are collected and submitted "blind" to the
laboratory for analysis. Precision is then evaluated based on the RPD values
reported.

For the ARC study, sample Dup-1 was a duplicate of
sample OW407C. A summary of the field duplicate results and RPD values is
presented in Table 10. RPD values less than 20 percent were considered
acceptable for all parameters. Note that RPD values could not be calculated
for analyses yielding one or more ND results.



9.21 YOC Analysis

All RPD values were acceptable, indicating good sample
and analytical precision were achieved during this study.

9.2.2 BNA Analysis

All BNA compounds were non-detect in both samples
except for the dichlorobenzenes which were present in sample OW407C but
non-detect in the duplicate. Since RPD values cannot be calculated for the
dichlorobenzene, precision cannot be assessed. All remaining BNA results
indicated acceptable sampling and laboratory precision were achieved.

9.2.3 Pesticide/PCB/Dechlorane Plus Analysis

All RPD values were acceptable, indicating that good
sampling and analytical precision were achieved during this analysis.

924 Metals Analysis

Outlying RPD values of 22 and 57 percent were reported
for selenium and zinc, respectively. As this could indicate some variability in
sampling and/or analytical precision for these analytes, the selenium and
zinc results reported for these samples were qualified as estimated (see
Table 11). All other RPD values were less than 20 percent, indicating
acceptable sampling and analytical precision were achieved for these analytes.
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10.0 CONCLUSION

Based on the assessment detailed in the foregoing, the
data from Recra are acceptable with the specific exceptions and qualifications
noted herein.
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TABLE1
SUMMARY OF ANALYTICAL METHODOLOGY
AMERICAN REF-FUEL RRF
MARCH 1993
Parameter Analytical Method
Target Compound List Volatile Organic Compounds 624(2)
Priority Pollutant Volatile Organic Compounds g240(1)
Priority Pollutant Base/Neutral Acid Extractables 625(2)
Target Compound List Base/Neutral Acid Extractables 8270(1)
Priority Pollutant Pesticides/Polychlorinated Biphenyls 608(2)
Dechlorane Plus 8080(1)
Priority Pollutant Metals 6000/7000 Series(1)
Resource Conservation and Recovery Act Metal 6000/7000 Series(1)
Sulfate 9038(1)

MNotes:
(1) Referenced from USEPA SW-846, 3rd Edition, 1986.

(2} Referenced from USEPA "Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater”, July 1982. )
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Sample ID:

P.P. VOCs by 624 (ug/L)

Acrolein

Acrylonitrile

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chlorpethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,1,-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethyl benzene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl chloride

CRA 5087/ DataVal,/2

TABLE 2

ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF

Detection
Limtits

4.4
22
47
10
2.8
6.0
10
10
1.6
10
3l
4.7
28
28
1.6
6.0
5.0
5.0
7.2
28
6.9
4.1

5.0
19
10

MARCH 1953

OWa53

6668568566556856656588858688~5888788
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Sample ID:

P.P. BNAs by 625 (ug/L)

Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene

Benzo(a)pyrene
Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate

4-Bromopheny| phenyl ether

Butylbenzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene

Dibenzo(a hlanthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
14-Dichlorobenzene

3 3-Dichlorobenzidine
2 4-Dichlorophenol
Diethyl phthalate

2 4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2 4-Dinitrophenol
2,4-Dinitrotoluene

2. 6-Dinitratoluene
Di-n-butyl phthalate

T TR N R P

TABLE2
ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993
Detection OW653 OWe5s0
Limits
1.9 ND ND2.2
35 ND3.6 ND4.0
1.9 ND ND2.2
H NF45 INDS50
7.8 ND8.0 ND8.9
4.8 ND4.9 ND5.4
25 ND26 ND2.8
4.1 ND4.2 ND4.6
15 ND2.6 ND28
53 ND5.4 ND6.0
57 ND5.8 ND6.5
5.7 ND5.8 NDé6.5
23 ND2.6 ND2.8
1.9 ND ND2.2
25 ND2.6 ND2.8
3.0 ND3.1 ND3.4
1.9 ND ND2.2
33 ND3.4 ND3.8
42 ND43 ND4.B
25 ND2.6 ND2.B
2.5 ND2.6 ND2.8
1.9 14 8.6
19 4 69
4.4 30 50
16 ND ND18
27 ND2.8 ND3.1
1.9 ND ND2.2
27 ND2.8 NDa.1
1.6 ND ND1.8
24 ND25 ND22
10 ND ND11
42 ND43 ND48
5.7 ND5.8 NDé.5
19 ND ND2.2
25 ND2.6 ND2.8

Dup-1
(OW407C)
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Sample ID:

P.P. BNAs by 625 (ug/L) (Cont'd.)

Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

MNaphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

1,2 4-Trichlorobenzene
2,4,6-Trichlorophenol

P.P. Pesticides/PCBs by 608 (ug/L)

Aldrin
alpha-BHC
beta-BHC
gamma-BHC
delta-BHC
Chlordane
44-DDD
44-DDE
44-DDT
Dieldrin
Endosulfan [
Endosulfan I

CRA 5067/ DaaVal /2

TABLE 2
ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993
Detection OW853 OWe50
Limits
25 ND2.6 ND2.8
2.2 ND2.3 ND2.5
1.9 ND ND2.2
1.9 ND ND2.2
0.90 NDO0.92 ND1.0
1.0 ND ND1.1
1.6 ND ND1.8
3.7 ND3.8 MND4.2
2.2 ND2.3 ND2.5
1.6 ND ND1.8
1.9 ND ND2.2
.6 ND3.7 ND4.1
2.4 ND25 ND
2.2 ND2.3 ND2.5
33 ND3.4 ND3.8
1.9 ND ND2.2
3.6 ND3.7 ND4.1
5.4 ND5.5 ND#.1
1.5 ND NDL.7
19 ND ND2.2
1.9 ND 48
2.7 ND2.8 ND3.1
0.0050 ND ND0.0054
0.0050 ND ND0.0054
0.0050 ND NDO.0054
0.0050 ND ND0.0054
0.0050 ND ND(.0054
0.050 ND NDO.054
0.010 ND NDO.011
0.010 ND NDO.011
0.010 ND . NDO.011
0.010 ND NDO0.011
0.010 ND NDO.011
0.010 ND NDO0.011

Dup-1
({OW407C)
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Sample ID:

P.P. Pesticides/PCBs by 608 (ug/L) (Cont'd.)

Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachlor
Heptachlor epoxide
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Dechlorane Plus by 8080 (ug/L)

Dechlorane plus

e WA G . A W

TABLE2
ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993
Detection OWe53 OW&50
Limits
0.010 ND NDO0.011
0.010 ND ND0.011
0.010 ND NDO0.011
0.0050 ND IND(.0054
0.0050 ND ND(.0054
0.10 ND ND0.11
0.050 ND NDO0.054
0.10 ND NDO.11
0.050 ND NDO.054
0.050 ND 0.26
0.050 ND ND0.054
0.050 ND ND0.054
0.050 ND NDO.054
0.10 ND ND

(OW407C)

CEEEEEEEEEEEE

g
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TABLE2
ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993
Sample ID: Detection OWa53 OWa50 Dup-1 owdo7C
Limits {OW307C)
P.P. Metals (mg/L)
Antimony 0.040 ND NDQ.0050 ND ND
Arsenic 0.0040 ND ND ND ND
Beryllium 0.0050 ND ND ND ND
Cadmium 0.0070 ND ND ND ND
Chromium 0.010 ND ND ND 0.016
Copper 0.010 ND 0.012 0.018 0.017
Lead 0.0030 ND 0.032 0.003 0.003
Mercury 0.00040 ND 0.0020 ND ND
Nickel 0.020 ND 0.027 ND ND
Selenium 0.0050 0.014 ND 0.01] 0.008]
Silver 0.010 ND ND ND ND
Thallium 0.0050 ND ND ND ND
Zinc 0.010 ND 0.11 0.018] 0.01]

Non-detect at or above x pg/L or mg/L.
Associated value is estimated.

Notes:

ND  Non-detect at or above the detection limit.

ND

]

R Data was qualified as unusable. Values were outside linear calibration limits.

Key:
P.P.  Priority Pollutant

VOCs Volatile Organic Compounds

BNAs Base/Neutral Acid Extractables

PCBs Polychlorinated Biphenyls

TCL  Target Compound List

RCRA Resource Conservation and Recovery Act

CRA 5087/ DataVal/2




Sample 1.D.:

TCL VOCs by 8240 (ug/L)

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Z2-Butanone

Carbon disulfide
Carbon tetrachlaride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichlorpethene
1,2-Dichloroethene
1,2-Dichloropropane
dis-1.3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentancne
Styrene
1,1,2.2-Tetrachloroethane
Tetrachloroethene

— e SR e . WE G eR

TABLE2

ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993

Detection FD-
Limits
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Sample 1.D.:

TCL VOCs by 8240 (ug/L) (cont.)

Toluene
1,1,1-Trichlorcethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate

Vinyl chloride

Total Xylenes

TCL BNASs by 8270 (ug/L)

Acenaphthene
Acenaphthylene
Anthrcaene
Benzo(a)anthracene
Benzo(b)flucranthene
Benzo(k)fluocranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene

Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronahpthalene
2-Chlorophenol

- 4Chlorodiphenylether

CRA 5087 /DataVal /2

TABLE2

ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF

MARCH 1993

Detection FD-
Limits
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Sample 1.D.:

TCL BNAs by 8270 (ug/L)

Chrysene

Dibenzofa h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1, 4-Dichlorbenzene
3,3-Dichlorobenzidine
2.4-Dichlorophenaol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2 A-Dinitrophenol

2 4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2 3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Maphthalene
2-Mitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine

CRA 5087/ DataVal/f2

TABLE2

ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993

Detection
Limits

10
10
10
10
10
10
10

10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10

10

665855558588585558558556865585886u1858888
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TABLE2
ANALYTICAL RESULTS SUMMARY

AMERICAN REE-FUEL RRF
MARCH 1993
Sample 1.D.: Detection FD-1
Limits

TCL BNAs by 8270 (ug/L) (Cont'd.)

N-nitrosodi-n-propylamine 10 ND
Pentachlorophenol 50 ND
Phenanthrene 10 ND
Phenol 10 ND
Pyrene 10 ND
1,2 4-Trichlorobenzene 10 ND
2,4 5-Trichlorbenzene 50 ND
2,4 6-Trichlorophenol 10 ND
Dechlorane Plus by 8080 (ug/L)

Dechlorane Plus 0.1 ND

CRA 5087 /DataVal/2
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TABLE2
ANALYTICAL RESULTS SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993
Sample LD.: Detection FD-1
Limits
RCRA Metals (mg/L)
Aluminum 0.1 ND
Arsenic 0.004 ND
Barium 0.02 0.03
Cadmium 0.007 ND
Chromium 0.01 ND
Copper 0.01 ND
Lead 0.003 ND
Mercury 0.0002 ND
Selenium 0.004 0.007
Silver 0.01 ND
Zinc 0.01 ND
Sulfate (mg/L)
Sulfate 1.0 1800
Notes:
ND  Non-detect at or above the detection limit.
] Associated value is estimated.
R Data was qualified as unusable. Values were outside linear calibration limits.
Key:
P.P.  Priority Pollutant
VOCs Volatile Organic Compounds
BMNAs Base/Neutral Acid Extractables
PCBs Polychlorinated Biphenyls
TCL Target Compound List
RCRA Resource Conservation and Recovery Act

CRA 5087 /DaaVali 2



Sample

OWab3

OW407C

OW&S0

Dup-1

(OW407C)

MNobes:

Analyses

PP.VOCs
P.P. BNAs
P.P. Pest/PCBs
Dechlorane Plus
P.P. Metals

P.P. VOCs
P.P. BNAs
PP. Pest/PCBs
Dechlorane Plus
PP. Metals

P.P. VOCs
P.P. BNAs
P.P. Pest/PCBs
Dechlorane Plus
P.P. Metals

TCL VOCs
TCL BENAs
Dechlorane Plus
RCRA Metals *
Sulfate

PP VOCs
FP.F. BNAs
P.P. Pest/PCBs
Dechlorane Plus
PP. Metals

TABLE3
SAMPLE HOLDING TIME SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993
Date Date Date
Collected Extracted Analyzed (1)
03/08/93 03/09/93
03/08/93 -03/10/93 03/15/93
03/08/93 03/10/93 03/13/93
03/08/93 03/10/93 03/11/93
03/08/93 03/16/93
03/09,/93 03/11/93
03/09/93 03/15/93 03/22/93
03/09/93 03/12/93 03/16/93
03/09/93 03/15/93 03/17/93
03/09/93 03/16/93
03/09,/93 03/11/93
03/09/93 03/15/93 03/22/93
03/09/93 03/12/93 03/16/93
03/09/93 03/15/93 03/17/93
03/09/93 03/16/93
03/09,/93 03/11/93
03/09/93 03/15/93 03/22/93
03/09/93 03/15/93 03/17/93
03/09/93 03/16/93
03/09/93 03/17/93
03/09/93 03/11/93
03/09/93 03/15/93 03/22/93
03/09/93 03/12/93 03/17/93
03/09/93 03/15/93 03/17/93
03/09/93 03/16/93

Holding Time  Holding Time
from Collection from Extraction

to Extraction
{days)

kJ

7%

{1) Metals analysis were performed over several days. The latest analysis date is reported.
* RCRA metals plus aluminum, copper, lead, and zinc.

Kew

PP.  Priority Pollutant

VOoC
BNA

Volatile Organic Compound
Base/Neutral Acid Extractable

TCL  Target Compound List
RCRA Resource Conservation and Recovery Act

CRA 5087 /DataVal /2

to Analysis
{days)
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Page 10f9
TABLE4
METHOD BLANK DATA SUMMARY
AMERICAN REF-FUEL RRF

MARCH 1993
P.P. VOCs by 624 Detection Blank Blank

Limit Conc, Conce.

(ugiL) (ugL) (uglL)
Date Analyzed: 03/09/93 03/11/93
Lab LD.: ARDO7467 ARDO7480

Compound

Acrolein 400 ND ND
Acrylonitrile 400 ND ND
Benzene 4.4 ND ND
Bromodichloromethane 22 ND ND
Bromoform 47 ND ND
Bromomethane 10 ND ND
Carbon tetrachloride 28 ND ND
Chlerobenzene 6.0 ND ND
Chloroethane 10 ND ND
2-Chloroethylvinyl ether 10 ND ND
Chloroform 1.6 ND ND
Chloromethane 10 ND ND
Dibromochloromethane 31 ND ND
1,1,-Dichlercethane 4.7 ND ND
1,2-Dichloroethane 28 ND ND
1,1-Dichloroethene 28 ND ND
1,2-Dichloroethene 1.6 ND ND
1,2-Dichloropropane 6.0 ND ND
cis-1,3-Dichloropropene 50 ND ND
trans-1,3-Dichloropropene 50 ND ND
Ethyl benzene 72 ND ND
Methylene chloride 28 ND ND
1,1,2 2-Tetrachloroethane 69 ND ND
Tetrachloroethene 4.1 ND ND
Toluene 6.0 ND ND
1,1,1-Trichloroethane 38 ND ND
1,1,2-Trichloroethane 5.0 ND ND
Trichloroethene 19 ND ND
Vinyl chloride 10 ND ND

CRA S07/ DwimVal /2



P.P. BNAs by 625

Date Extracted:

TABLE 4
METHOD BLANK DATA SUMMARY
AMERICAN REF-FUEL RRF

MARCH 1993
Detection Blank Blank
Limit Conc. Cone.
(ug/L) (ug/L) (ug/L)

03/10/93 03/15/93
ARDO7470 ARD074581

Lab L.D.:
Compound/Analyte

Acenaphthene
Acenaphthylene
Anthracene

Benzidine
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,hi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyljether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1.3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3"-Dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate

4 6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol

2 A-Dinitrotoluene

2 6-Dinitrotoluene
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene

CRA 5087 / D'Vl /2

19
a5
19

78
48
25
41
25
53
57
57
25
19
25
30
19
33
42
25
25
19
19

16
27
19
27
16
24
10

57
19
25
25
22
19
19

555555555555555545335355355353355553533
65855558686568665666685656856856558656588888
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TABLE4
METHOD BLANK DATA SUMMARY

AMERICAN REF-FUEL RRF
MARCH 1993

P.P. BNAs by 625 (Cont'd) Detection Blank Blank

Limit Cone. Cone,

{ug/L} (ug/L) (ug/L)
Date Extracted: 03/10/93 03/15/93
Lab LD.: ARDO7470 AR007481

Compound/Analyte

Hexachlorobutadiene 09 ND ND
Hexachlorocyclopentadiene 1.0 ND ND
Hexachloroethane 16 ND ND
Indeno(1,2,3-cd)pyrene 37 ND ND
Isophorone 22 ND ND
Naphthalene 16 ND ND
Nitrobenzene 19 ND ND
2-Nitrophenol 36 ND ND
4-Nitrophenol 24 ND ND
N-nitrosodimethylamine 22 ND ND
N-nitrosodi-n-propylamine 33 ND ND
N-nitrosodiphenylamine 19 ND ND
Pentachlorophenol 36 ND ND
Phenanthrene 54 ND ND
Phenol 15 ND ND
Pyrene 19 ND ND
1,2,4-Trichlorobenzene 1% ND ND
2,4,6-Trichlorophenol 27 ND ND

Pl S FPea ki Y



P.P. Pesticides/PCBs by 608

Date Extracted;
Lab LD.:
Compound/Analyte

Aldrin
alpha-BHC
beta-BHC
gamma-BHC
delta-BHC
Chlordane
44'-DDD
4+4'-DDE

4 4'-DDT
Dieldrin
Endosulfan [
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachlor
Heptachlor epoxide
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor, 1260

Dechlorane Plus by 8080

Date Extracted:

Lab LD.:

CompoundfAnalyte

Dechlorane plus

CRA 5087/ DamVall /2

TABLE4

METHOD BLANK DATA SUMMARY
AMERICAN REF-FUEL RRF
MARCH 1993

Blank
Conc,

Detection
Limit
(uglL)

03/10/93
AR007472

0.005
0.005
0.005
0.005
0.005
0.050
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0010
0.005
0.005
0.10
0.050
0.10
0.050
0.050
0.050
0.050
0.050

EEEEEEEEEEEEEEEEEEEEEEEE

0.10 ND

Page 4 of 8

Blank
Conc.
(ug/L}
03/15/93
ARMO7I82
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TABLE 4

METHOD BLANK DATA SUMMARY

AMERICAN REF-FUEL RRF

MARCH 1993
P.P. Metals Detection Blank

Limit Conc.

(mgiL) {mgiL)
Mercury Digestion Date: 03/15/93
Remuaining Metals Digestion Date: 03/11/93
Lab LD.; AR007474

Analyte

Antimony 0.4 ND
Arsenic 0.004 ND
Beryllium 0.005 ND
Cadmium 0.007 ND
Chromium 0.01 ND
Copper 0.01 ND
Lead 0.003 ND
Mercury 0.0004 ND
Mickel D.02 ND
Selenium 0.004 ND
Silver 0.01 ND
Thallium 0.005 ND
Zinc 0.01 ND

CRA 587Dt Val £33

Blank
Cone,
{mg/L)
83/15/93
03/12/93
ARDO7484

CEEEEEEEEEEEE



TCL VOCs by 8240

Date Analyzed:
Lab LD.:
Compound

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloreethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate

Vinyl chloride

Total Xylenes

CRA 3007 / DumVald /7

TABLE4

METHOD BLANK DATA SUMMARY

AMERICAN REF-FUEL RRF
MARCH 1993
Detection Blank Blank
Limit Conc. Conc.
(ug/L) (ugiL) (ug/L)
03/11/93 03/11/93
ARDO7480 AROO7439

aswmung

RSB SuS ey

688658586588668658658858588588885658558886858
65656558655865856866585565858868858888
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TABLE4
METHOD BLANK DATA SUMMARY

AMERICAN REF-FUEL RRF

MARCH 1993
TCL BNAs by 8270 Detection Blank

Limit Conc,

(uglL) (ug/L)
Date Analyzed: 03/15/93
Lab 1.D.: AR0D07451

Compound

Acenaphthene 10 ND
Acenaphthylene 10 ND
Anthracene 10 ND
Benzo(a)anthracene 10 ND
Benzo(b)fluoranthene 10 ND
Benzo(k)fluoranthene 10 ND
Benzo(gh,i)perylene 10 ND
Benzo{a)pyrene 10 ND
Benzoic acid 50 ND
Benzyl alcohol 10 ND
Bis(2-chloroethoxy)methane 10 ND
Bis(2-chloroethyl)ether 10 ND
Bis(2-chloroisopropyl)ether 10 ND
Bis(2-ethylhexyl)phthalate 10 ND
4-Bromophenyl] phenyl ether 10 ND
Butylbenzyl phthalate 10 ND
4-Chloroaniline 10 ND
4-Chloro-3-methylphenol 10 ND
2-Chloronaphthalene 10 ND
2-Chlorophenol 10 ND
4-Chlorodiphenylether 10 ND
Chrysene 10 ND
Dibenzo(a,h)anthracene 10 ND
Dibenzofuran 10 ND
Di-n-butyl phthalate 10 ND
1.2-Dichlorobenzene 10 ND
1,3-Dichlorobenzene 10 ND
1,4-Dichlorobenzene 10 ND
3,3"-Dichlorobenzidine 20 ND
2,4-Dichlorophenol 10 ND
Diethyl phthalate 10 ND
2,4-Dimethylphenol 10 ND
Dimethyl phthalate 10 ND
4,6-Dinitro-2-methylphenol 50 ND
2,4-Dinitrophenol 50 ND
2,4-Dinitrotoluene 10 ND
2,6-Dinitrotoluene 10 ND

AP TR T
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TABLE4
METHOD BLANK DATA SUMMARY

AMERICAN REF-FUEL RRF
MARCH 1993
TCL BNAs by 8270 (cont.) Detection Blank
' Limit Conc.
(ug/L) (ug/L)
Date Analyzed: 03/15/93
Lab 1.D.: ARDO7481
Compound
Di-n-octyl phthalate 10 ND
Fluoranthene 10 ND
Fluorene 10 ND
Hexachlorobenzene 10 ND
Hexachlorobutadiene 10 ND
Hexachlorocyclopentadiene 10 ND
Hexachloroethane 10 ND
Indeno(1,2 3-cd)pyrene 10 ND
Isophorone 10 ND
2-Methylnaphthalene 10 ND
2-Methylphenol 10 ND
4-Methylphenol 10 ND
MNaphthalene 10 ND
2-Nitroaniline 50 ND
3-Nitroaniline 50 ND
4-Nitroaniline 50 ND
Nitrobenzene 10 ND
2-Nitrophenol 10 ND
4-Nitrophenol 50 ND
N-nitrosodiphenylamine 10 ND
N-nitrosodi-n-propylamine 10 ND
Pentachlorophenol 50 ND
Phenanthrene 10 ND
Phenol 10 ND
Pyrene 10 ND
1,2 4-Trichlorobenzene 10 ND
2,4 5-Trichlorophenol 50 ND
2,4,6-Trichlorophenol 10 ND

CHA 5067/ DataVal 17
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TABLEA4
METHOD BLANK DATA SUMMARY

AMERICAN REF-FUEL RRF

MARCH 1993
RCRA Metals Detection Blank

Limit Conc.

(mgiL) (mgiL)
Mercury Digestion Date: 03/15/93
Remaining Metals Digestion Date: 03/11/93
Lab L.D.: ARDO7445

Analyte
Aluminum 01 ND
Arsenic 0.004 ND
Barium 0.02 ND
Cadmium 0.007 ND
Chromium 0m ND
Copper 00 ND
Lead 0.003 ND
Mercury 0.0002 ND
Nickel 0.02 ND
Selenium 0.004 ND
Silver 0.01 ND
Zinc 0.0 ND
Wet Chemistry Parameters Detection Blank
Lémit Conc.,

(mg/L) (mglL)
Date Analyzed: 03/17/93
Lab 1.D.: ARDO7475

Compound/Analyte

Sulfate 1.0 ND

Motes:

ND MNon-detect at or above the detection limit.

Key:
P.P.  Priority Pollutant

VOC Volatile Organic Compound
BNA  Base/Neutral Acid Extractable

PCB  Polychlorinated Biphenyl

TCL Target Compound List

RCRA Resource Conservation and Recovery Act

CERA i MesVad 7

Blank
Cone.
(mg/L)
03/17/93
ARO07485

Page9of 9



VOoCs
Sample ID

OWe53
Ow47C
Owas0
FD-1
Dup-1

BNAs
Sample ID

OwWa53
OW407C
OW&50
FD-1

Dup-1

Pesticide/PCBs

Sample ID

Owes3
ow4o7C
OW6S0

Dup-1
Notes:

Toluene-d8

“‘

13°*
87

Nitrobenzene-D5

22283

Dibutylchlorendate

gzg=

TABLES

SURROGATE PERCENT RECOVERIES
AMERICAN REF-FUEL RRF
MARCH 1993

Bromofluorobenzene  1,2,-Dichloroethane-d4

85* 99
86 100
101 102
21+ 105
857 104 .

2-Fluorobiphenyl Terphenyl-D14

98384
ARRES

* Surrogate recovery outside of method control limits,

Key:
VOC Volatile Organic Compound
BNA Base/Neutral Acid Extractable

CRA ST s Vil 17

Phenol-D5

BEBERS

2-Fluorophenol  2A,6-Tribromophenol

RN R

dRVES
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TABLE 6

QUALIFIED DATA DUE TO OUTLYING VOC SURROGATE RECOVERIES
AMERICAN REF-FUEL RRF
MARCH 1993

Surrogate Control
Sample ID Surrogate Recovery Limits Qualifier (1)
(Percent) (Percent)

OwW407C Toluene d8 84 88-110 ]
Dup-1 Toluene d8 87 88-110 ]
OWa53 Bromofluorobenzene a5 86-115 I
Notes:
(1)  Qualifier applied to all positive VOC results for the associated samples.
] . Estimated at the associated value.
Key:

VOC Volatile Organic Compound

CRA %087 /Diita Val /2



TABLE?7

INTERNAL STANDARD PERCENT RECOVERIES
AMERICAN REF-FUEL RRF

MARCH 1993
VOCs Bromochloromethane 14-Difluorobenzene  Chlorobenzene-D5
Sample ID
OwWe53 %9 104 118
Oow407C 88 88 102
OW650 95 96 2
FD-1 B4 b5 74
Dup-1 B9 0 103
BNAs Phenanthrene-D10 Chryseme-D12 Perylene-D12 14-Dichiorobenzene-D4  Naphthalene-D8  Acenaphthene-D10
Sample ID
OWes3 94 B4 e 83 8 92
OwW4orC 119 107 . 107 115 + 108 nz
OW650 123 97 94 123 110 1
FD-1 127 100 100 120 12 129
Dup-1 131 108 106 139 119 129

VOC  Volatile Organic Compound
BNA  Base/Neutral Acid Extractable

CRA 5087 Dia¥'el /7
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TABLES :

LABORATORY CONTROL SAMPLE ANALYSIS RESULTS
AMERICAN REF-FUEL RRF
MARCH 1993

Analysis Date Percent Recovery
3/17/93 110

3/17/93 115
3/17/93 110

EE |
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CHA 5087/ DataVal /7

TABLE?®

TRIP BLANK RESULTS
AMERICAN REF-FUEL RRF
MARCH 1953

TCL VOCs by 8240 Detection
Limit
(ug/L)
Compounds

|

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1.2-Trichloroethane
Trichloroethene

Vinyl acetate

Vinyl chloride

Total xylenes

= ZEwnn

—

=1

S BnuunumUuuSigMuunMMARNGNES NG en

Mon-detect at or above the detection limit.

Target Compound List
Volatile Organic Compound

Blank

fmﬂ-.l}
Sampled 03/08/93

ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND




ol fh B & e T

B N on Y & e e

3

ol G

- e

P.P, VOCs by 624
Compounds

Acrolein
Acrylonitrile
Benzene

Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chlorcethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,1,-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
Methylene chloride
1,1.2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl chloride

CRA SNRT iTxaiaal /9

TABLE 10
FIELD DUPLICATE RESULTS
AMERICAN REF-FUEL RRF
MARCH 1993
Detection
Limit OW407C Dup-1
(ug/L) (ug/L) (ug/L)
400 ND ND
400 ND ND
44 48 48
22 ND ND
4.7 ND ND
10 ND ND
28 ND ND
& 130 130
10 ND ND
10 ND ND
1.6 ND ND
10 ND ND
31 ND ND
47 ND ND
28 ND ND
28 ND ND
1.6 51 54
(] ND ND
5 ND ND
5 ND ND
72 ND ND
28 ND ND
6.9 ND ND
4.1 ND ND
6 ND ND
38 ND ND
5 ND ND
19 ND 26
10 130 130

Page 10of5
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P.P. BNAs by 625
Compounds

Acenaphthene
Acenaphthylene
Anthrcaene

Benzidine
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo{k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyljether
Bis(2-ethylhexyl)phthalate
4-Bromopheny| phenyl ether
Butylbenzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3"-Dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol

2 4-Dinitrotoluene

2, 6-Dinitrotoluene
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

CRA 5087 /DataVal/2

TABLE 10

FIELD DUPLICATE RESULTS
AMERICAN REF-FUEL RRF

MARCH 1993

Detection
Limit

(ug/L)

19
335
19

7.8
48

4.1
25
53
57
5.7
25
19
25

1.9
33
42
25
235
19
1y
44
16
2.7
1.9
27
1.6

10

57
19

2.5
22

OwW407C
(ug/L)

CEEEEEEEEEEEEEEEEEEEE

>
WO

EEEEEEEEEEEERS

5335555555555555555555555355555535533 =

Page2 of 5
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P.P. BNAs by 625 (cont.)
Compounds

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

1,2, 4-Trichlorobenzene

2 4 6-Trichlorophenol

P.P. Pest/PCBs by 608
Compounds

Aldrin
alpha-BHC
beta-BHC
gamma-BHC
delta-BHC
Chlordane
44-DDD
4,4-DDE
44-DDT
Dieldrin
Endosulfan I

R A ST iMaialial /9

TABLE 10

MARCH 1993

Detection

Limit
{ug/L)

1.9
1.9
0.9
1
L6
3.7
r
L6
1.9
3.6
24
22
33
1.9
36
5.4
1.5
19
1.9
27

Detection

Limit
(ug/L)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
0.1
0.01
0.1

FIELD DUPLICATE RESULTS
AMERICAN REF-FUEL RRF

Owgo7C
(ug/L)

56885655586858665888888

OW407C
(ugfL)

553555535585

5352%5555%353535555%5558 %

Dup-1
(ug/L)

0.015

Page 3 of 5
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Page 4 of 5
TABLE 10
FIELD DUPLICATE RESULTS
AMERICAN REF-FUEL RRF

MARCH 1993
P.P, Pest/PCBs by 608 (cont.) Detection

Limit OW407C Dup-1 RPD
Compounds (ugfL) (ugiL) (/L)
Endosulfan II 0.01. ND ND ’
Endosulfan sulfate 0.01 ND ND ’
Endrin 0.01 ND ND ¥
Endrin aldehyde 0.01 ND ND »
Heptachlor 0.005 ND ND 8
Heptachlor epoxide 0.005 ND ND .
Toxaphene 0.1 ND ND ®
Aroclor 1016 0.05 ND ND v
Aroclor 1221 0.1 ND ND ®
Aroclor 1232 0.05 ND ND "
Aroclor 1242 0.05 ND ND -
Aroclor 1248 0.05 ND ND ¥
Aroclor 1254 0.05 ND ND g
Aroclor 1260 0.05 ND ND %
Dechlorane Plus Detection

Limit OW407C Dup-1 RPD
Analytes (ug/L) (ug/L) (ug/L)
Dechlorane Flus 0.10 ND ND *

CRA 5067 /DawmaVal/2




Notes:

LEd

ND

Key:
RPD

P.P. Metals
Analytes

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

RPD value could not be calculated due to one or more non-detect results.

TABLE 10
FIELD DUPLICATE RESULTS
AMERICAN REF-FUEL RRF
MARCH 1993
Detection
Limit OW407C
(mg/L) (mg/L)
0.04 ND
0.004 ND
0.005 ND
0.007 ND
0.0 0.016
0. 0.017
0.003 0.003
0.0002 ND
0.02 ND
(0.005 0.008
0.0 ND
0.005 ND
0.01 0.m

RPD value above acceptable limit of 20 percent.
MNon-detect at or above the detection limit.

Relative Percent Difference

rCeEA 2T iMaialicl M

Dup-1
(mglL)

0.01

ND

ND
0.018

Page5of5
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TABLE1N1
QUALIFIED DATA DUE TO VARIABILITY IN FIELD DUPLICATE RESULTS
AMERICAN REF-FUEL RRF
MARCH 1993
Parameter Compound OW407C Conc. Dup-1 Conc. RPD Qualifier (1)
(mg/L) (mg/L)

Metals Selenium 0.008 0.01 2 ]

Zinc 0.01 0.018 57 ]

Notes:
| Associated value is estimated.
(1)  Qualifier is applied to both original and duplicate results.

CRA 5087/ Da Val /7




APPENDIX F

DATA VALIDATION
* OSI PROGRAM -PHASE 2- ROUND 1
* OSI PROGRAM - PHASE 2 - ROUND 2
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DATA VALIDATION
OCCIDENTAL CHEMICAL CORPORATION

OFF-SITE INVESTIGATION (OSI)

Niagara Falls, New York

NOVEMBER 1993

REF. NO. 2583 (DataVal-1) CONESTOGA-ROVERS & ASSOCIATES
This report is printed on recycled paper.
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TABLE 1
TABLE 2
TABLE 3
TABLE 4
TABLE 5

TABLE 6

TABLE 7

TABLE 8

TABLE 9
TABLE 10

TABLE 11

TABLE 12

TABLE 13

TABLE 14

TABLE 15

TABLE 16
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Following Reporo
SAMPLE KEY
GENERAL ORGANIC AND HPLC PARAMETERS
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EXECUTIVE SUMMARY

Twenty-two (22) groundwater samples (including one
field duplicate and one rinsate blank) were collected in May 1993, for the
Occidental Chemical Corporation (OxyChem) Off-Site Investigation (OSI) in
Niagara Falls, New York. The samples were analyzed for benzene, general
organics! , HPLC parameters, total soluble phosphorous, total organic carbon
(TOC), total organic halides (TOX), and various metals.

Benzene

All but two of the benzene results reported were
acceptable without qualification. Most samples contained less than 30 pg/L of
benzene. Samples OW658C, OW658D and OW659B contained levels of
benzene ranging from 840 to 1200 pg/L.

ic P s

Most sample results were acceptable without qualification.
A few positive sample results reported for trichloroethene, tetrachloroethene
and 1,2,4-trichlorobenzene were qualified as estimated due to outlying quality
control results.

Samples were reported to contain chlorotoluenes,
chlorobenzene, dichlorobenzenes, chlorobenzotrifluorides, trichloroethylene,
and tetrachloroethylene. The highest concentrations of general organic
compounds were observed in samples OW658C, OW658D and OW659B.

HPLC Parameters

All quality control data were acceptable, indicating good
accuracy and precision were achieved during sample analysis. All sample
results were non-detect.

General Organic and HLPC parameters are listed in Table 2.

2560/ Data Vali1 1 CONESTOCA-ROVERS & ASSOCIATES



Total Soluble Phosphorus

All quality control data were acceptable, indicating good
accuracy and precision were achieved during sample analysis. Some
phosphorous was detected in samples OW652B, OW653B, OTW653C,
OW653D, OW657B, OW657D and OW659D.

TOC

TOC results were not available for sample OW653B as it
was received broken at the laboratory. Due to some variability in the Quality
Assurance/Quality Control (QA/QC) data, all sample results were qualified as
estimated. Positive TOC results ranged from 3 to 18 mg/L.

TOX

Upon review of the TOX data, several deficiencies in the
execution of the method were observed. The most critical of these
‘deficiencies was that column breakthrough exceeded the 10 percent limit
established in Method 450.1. Due to the uncertainty of the resulting data, all
TOX results were qualified as unusable (R).

The deficiencies have been addressed by the laboratory
and corrective measures are being implemented to ensure the quality of
future TOX analysis.

Metals Analysis

All quality control data provided for arsenic, lead and
mercury analyses were acceptable indicating good accuracy and precision were
achieved.

All arsenic results were non-detect. Mercury
concentrations ranging from 0.7 to 3.1 pg/L were observed in samples

2683 /Dhata Val/1 2 CONESTOGA-ROVERS & ASSOCIATES
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OW650D, OW652D and OW659B. Lead results ranging from 35 to 150 pg/L
were reported for samples OW660, OW659D, BH11D-92 and MW-1.
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20 GENERAL

Analytical services for Occidental Chemical Corporation

(OxyChem) were provided by Recra Environmental Incorporated (Recra),
Wadsworth/Alert Laboratories (WAL), OxyChem Technology Center -
Central Sciences and the OxyChem Niagara Plant Works Laboratory.

Twenty-two (22) groundwater samples (including one

~ field duplicate and one rinsate blank) were collected in May 1993 for the OSL.
A sample key is presented in Table 1. The samples were submitted to the
above laboratories for the following analyses:

Parameter Analytical Method

Benzene USEPA SW-846 Method 8020

General Organics! Occidental Chemical Corporation
Microextraction Method

HPLC Parameters! Modified Solvent Exchange Method

Total Soluble Phosphorous 40 CFR Part 136 Method 365.2

Total Organic Carbon (TOC) USEPA SW-846 Method 9060

Total Organic Halides (TOX) USEPA Method 450.1 (Modified)

Arsenic and Lead USEPA Method 200.7

Mercury USEPA SW-846 Method 7470

The above methods are referenced from sources as

detailed in "Appendix C - Chemical Sampling and Quality Assurance Plan,
Niagara Plant Supplemental Data Collection Program", May 9, 1988
hereinafter referred to as the "QAP".

A summary of the analytical results is presented in

Table 3. The Quality Assurance/Quality Control (QA/QC) criteria by which
these data have been assessed are outlined in the QAP.

1 General Organic and HPLC Parameters are listed in Table 2.
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HOLDING TIMES

Sample holding times as specified in the relevant
methods and the “QAP” are summarized in Table 4. Adherence to these
holding time criteria was evaluated by comparison of collection and
extraction (and/or analysis) dates obtained from the Chain of Custody forms
and final analytical reports respectively. A summary of all sample holding
times is attached as Table 5.

Benzene analysis was performed on samples OW653B and
OW653D outside of the seven day holding time sited in both the "QAP" and
Method 8020. In general, holding time exceedances tend to demonstrate a low
bias in results due to the potential loss of the analyte of concern. The
associated benzene results were therefore qualified as estimated (see Table 6).

Samples analyzed for arsenic and lead were in exceedance
of the 28 day holding time cited in the "QAP". Since these samples were
analyzed within the 6 month holding time specified in EPA Method 200.7,
however, the data were not qualified.






rm

40 SAMPLE PRESERVATION

Upon review of the field log notebooks and sample Chain

of Custody forms, it was determined that all samples were properly preserved
after collection. All samples were received by the laboratory at 4°C (2°C),
indicating proper storage of samples during shipment.

250 /Dista Vali1 6 CONESTOGA-ROVERS & ASSOCIATES
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5.0

METHOD BLANK ANALYSES

The purpose of assessing the results of laboratory blank
analyses is to determine the existence and magnitude of contamination
introduced during analysis. Laboratory blanks were analyzed at a minimum
frequency of one per 20 investigative samples and/or one per analytical
sequence. A summary of the method blank analyses data is presented in
Table 7.

TOC values ranging from 1 to 2 mg/L were reported for
three of the six blanks analyzed. All sample concentrations less than five
times the associated blank concentration were qualified as non-detect, as these
results are probably a reflection of laboratory contamination (see Table 8).
Blank analyses for all other parameters yielded non-detect results, indicating
that laboratory contamination was not a factor for these analyses.

258 Data Va1 7 CONESTOGA-ROVERS & ASSOCIATES






6.0 SURROGATE SPIKE RECOVERIES

In accordance with Method 8020, all samples and blanks
analyzed for benzene are spiked with surrogate prior to analysis. Surrogate
recoveries provide a means to evaluate the effects of individual sample
matrices on analytical efficiency. Control limits for acceptable surrogate
recoveries are specified in the “QAP” as 50 to 120 percent.

The surrogate compound employed for VOC analysis was
alpha, alpha, alpha-trifluorotoluene, and a summary of the surrogate
recoveries is presented in Table 9. Surrogate recoveries could not be reported
for samples OW652C, OW652D, OW657B, OW657C and OW657D due to
sample matrix interferences. Thus, analytical efficiency could not be
evaluated for these sample on the basis of surrogate recoveries.

Benzene analysis of samples OW658B and PASNY139
yielded no surrogate recoveries which indicate a severe problem with
analytical efficiency, possibly due to sample matrix effects. Benzene results
reported for these two samples were qualified as estimated (qualifier "J") and
are summarized below:

Qualified
Sample I. D. Analyte Sample Conc.
(ug/L) (ug/L)
OWe658B Benzene 10]
PASNY139 Benzene 5]

Outlying (high) surrogate recoveries were reported for
samples OW652B and MW-1. Potentially, this could indicate a high bias on
all positive VOC data for these samples. Since benzene was reported as ND
for both samples, however, qualification of the data was not necessary.

The analysis of all remaining samples yielded surrogate
spike recoveries within the contract control limits. Laboratory performance
was deemed acceptable on an individual sample basis, with the exceptions
noted above.

B80/Data Val /1 B CONESTOGA-ROVERS & ASSOCIATES
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BLANK SPIKE ANALYSES

Blank spikes are prepared and analyzed as samples to
assess the analytical efficiencies of the methods employed, independent of
sample matrix effects. Blank spike analyses are performed at a minimum
frequency of one per 20 investigative samples, or one per analytical batch.
Control limits for acceptable spike recoveries are specified in the “QAP” as 60
to 100 percent, however, recoveries up to 120 percent were considered

acceptable.

Blank spikes were reported for the analyses of general
organic and HPLC parameters, and a summary of the results is presented in
Table 10. Some of the spike recoveries reported for various general organic
compounds were outside of the control limits on the low side. This could
indicate either a low bias in the calibration of the instrument or an
inefficiency in the extraction of these compounds during preparation.

Further review of associated reference standard and matrix spike recovery
data was necessary to accurately assess the cause of these low recoveries, and is
detailed in the following paragraphs.

The blank spike extracted on May 11, 1993 and analyzed on
May 12, 1993 yielded low recoveries for trichloroethylene,
tetrachloroethylene, 2-chlorobenzotrifluoride, 3,4-dichlorobenzotrifluoride
and 2 4-dichlorobenzotrifluoride. The reference standard analyzed on
May 12, 1993 yielded acceptable recoveries for all of the above compounds
except for 1,2,4-trichlorobenzene which was below the control limits at
58 percent. The calibration of the instrument was therefore acceptable with
the one exception. The analysis of the matrix spike and matrix spike
duplicate samples extracted on May 11, 1993 yielded low recoveries for all of
the above compounds. On this basis, it was concluded that there was
inefficiency in the extractions performed on May 11, 1993 and all associated
sample results for these compounds were qualified as estimated (see Table 11).
Because the blank spike recoveries were only slightly outside of the control
limits, however, ND values were deemed acceptable for the intended use of
the data without qualification.



The blank spike extracted on May 12, 1993 and analyzed on
May 13, 1993 yielded a low recovery for hexachlorocylcopentadiene. The
reference standard analyzed on May 13, 1993 yielded an acceptable recovery for
this compound indicating acceptable instrument calibration. The matrix
spike and matrix spike duplicate samples extracted on May 12, 1993 both
yielded acceptable recoveries for this compound indicating acceptable
extraction efficiency. As the blank spike result appears to be anomalous,
qualification of the data was not deemed necessary.

All other blank spike analyses for both general organic

and HPLC parameters were within the control limits, indicating acceptable
analytical efficiency was achieved.

2583 /Data Val /1 10 CONESTOGA-ROVERS & ASSOCIATES
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REFERENCE STANDARD ANALYSES

In order to evaluate the accuracy of instrument
calibration, reference standards are obtained from an independent source and
analyzed. Reference standard analysis is performed at a minimum frequency
of one per 20 investigative samples, or one per analytical batch. Reference
standards were analyzed for general organics, arsenic and lead, and TOC
analyses and the results are summarized in Table 12.

Control limits specified in the "QAP" for the analysis of
general organics reference standards were 60 to 100 percent. Again, recoveries
up to 120 percent were deemed acceptable. All reference standards recoveries
were within these limits except for the reference standard analyzed on
May 12, 1993 for general organic compounds. As previously stated, the
recovery for 1,2,4-trichlorobenzene was below the control limits indicating a
possible problem with instrument calibration. Positive results reported for
this compound in all samples analyzed on May 12, 1993 were qualified as
estimated (see Table 13). Because the reference standard recovery was only
slightly outside the control limits, ND values were deemed acceptable for the
intended use of the data without qualification.

The recovery for hexachlorobenzene was 121 percent
which is above the upper control limit of 120 percent. Since all sample
results for this compound were non-detect, however, qualification of the data

was not necessary.

All reference standard analyses for TOC, arsenic and lead
yielded recoveries within generally acceptable limits of 80 to 120 percent.
Thus acceptable instrument calibration was achieved for these analyses.
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES

The recoveries of MS5/MSD analyses are used to assess the
analytical accuracy achieved on individual sample matrices. The relative
percent difference (RPD) values between the MS and MSD results are used to
assess analytical precision. MS5/MSD analyses were performed at a minimum
frequency of one per 20 investigative samples for benzene, general organic
and HPLC parameters. MS/MSD recoveries and RPDs are summarized in
Table 14. As established in the "QAP", control limits for percent recovery
were 60 to 100 percent (although, for data validation purposes, an upper
control limit of 120 percent was employed ) and a maximum RPD value of
20 percent was considered acceptable.

All MS/MSD recoveries and RPD values reported for the
HPLC and benzene analyses were acceptable based on the criteria stated above.
On this basis, analytical accuracy and precision were deemed acceptable for
these analyses. Various MS/MSD results reported for the general organics
analysis, however, were outlying as detailed in the following paragraphs.

Due to high trichloroethylene content in the samples,
MS/MSD recoveries could not be reported for sample OW657C and
PASNY139. Accuracy and precision of the trichloroethylene analyses
performed on these samples could not be evaluated.

For sample OW657C, the MSD recoveries reported for
tetrachloroethylene, 2-chlorobenzotrifluoride and
2,4-dichlorobenzotrifluoride were below the control limits. Since the
recoveries reported for these compounds in the MS were acceptable, however,
qualification of the data was not deemed necessary. Due to the low
tetrachloroethylene recovery reported for the MSD, the resulting RPD was
43 percent. Analytical precision for this compound was not qualified on this
basis alone, due to the possibility that the MSD recovery was in error, but
overall analytical precision was further assessed in the evaluation of field
duplicate samples (see Section 12.2).



Analysis of both the MS and MSD for sample PASNY139
yielded low recoveries for tetrachloroethylene. The tetrachloroethylene
result reported for this sample was therefore qualified as estimated due to a
potential low bias.

As previously noted in Section 6.0, analysis of the MS and
MSD for sample OW652B yielded low recoveries for several compounds. All
associated sample data were previously qualified as estimated.

Analysis of the MS for sample OW658B yielded a low
recovery for Mirex. Since the MSD recovery reported for this compound was
acceptable, however, qualification of the data was not necessary. The RPD
reported for 1,2,4,5-tetrachlorobenzene was 25 percent, which is above the
limit of 20 percent established in the "QAP". Since all other RPD values
reported for this compound were within the control limits, sample data were
not qualified on the basis of this outlying RPD. Overall analytical precision
was further assessed in the evaluation of field duplicate samples (see
Section 12.2).

2583/ Data Val/1 13 CONESTOCA-ROVERS & ASSOCIATES
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10.0 MATRIX SPIKE (MS) ANALYSES

The recoveries of MS analyses are used to assess the
analytical accuracy achieved on individual sample matrices. Matrix spikes
were performed at a minimum frequency of one per 20 investigative samples
for metals, phosphorous, and TOC analyses. Recoveries are summarized in
Table 15.

All MS recoveries were evaluated against control limits of
75-125 percent. All recoveries were acceptable and thus analytical accuracy
was deemed acceptable for these parameters.

Z5H3/Dinta Valy1 14 CoNESTOCA-ROVERS & ASSOCIATES






1

o 0

2

r

L

3

£

3

1.0 DUPLICATE SAMPLE ANALYSES

In order to assess laboratory precision, duplicate samples
are prepared and analyzed by the laboratory. Analytical precision is deemed
acceptable if resulting RPD values are less than 20 percent for sample values
greater than five times the contract required detection limits (CRDLs). For
sample results less than five times the CRDL, a control limit of plus or minus
two times the CRDL is employed.

For this study, duplicate phosphorous and mercury
analyses were performed on samples PASNY139 and OW657, and duplicate
arsenic and lead analyses were performed on samples OW657, OW658 and
OWe53C. A summary of the analytical data and resulting RPDs is presented
in Table 16. Since all results for these analyses were non-detect, RPD values
were not applicable and analytical precision was deemed acceptable.

2583/ Data Val/1 15 CONESTOGA-ROVERS & ASSOCIATES
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EIELD QA/QC

12.1 SA A

Rinsate blanks are collected and analyzed to evaluate the
possibility of cross-contamination introduced during sampling. For this
study, a rinse blank was collected and analyzed for all parameters. A
summary of the results is attached as Table 17.

TOC analysis of the rinse blank yielded a result of 1 mg/L.
All sample results less than five times this concentration were qualified as
non-detect due to the likelihood that they reflect contamination. A summary
of the qualified data is presented in Table 18. All other analyses yielded
non-detect results indicating that contamination introduced during sampling
was not a factor in this study.

122 FIELD DUPLICATE ANALYSES

In order to asses the analytical and sampling protocol
precision, field duplicate samples are collected and submitted "blind" to the
laboratory for analysis. Precision is then evaluated based on the RPD values
reported.

For this study, the field duplicate samples collected were
samples OW650 and OW660. A summary of the field duplicate results and
RPD values is presented in Table 19. In accordance with the "QAP", RPD
values less than 20 percent were considered acceptable for general organics,
benzene and HPLC analyses. For all other analyses, a general limit of
30 percent was employed to evaluate overall precision.

RPD values reported for 1,2-dichlorobenzene and
1,2 4-trichlorobenzene were greater than 20 percent. Since the results were at,
or very near the detection limits, however, qualification of the data was not
deemed necessary.
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13.0 CONCLUSIONS

Based on the assessment detailed in the foregoing, the
data produced by WAL, Recra, OxyChem Technology Center - Central
Sciences and The OxyChem Niagara Plant Works Laboratory are acceptable
with the specific exceptions and qualifications noted herein.
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Notes:

* Inappropriate sample IDs were designated for these two wells.

Sample 1.D.

BH11D
MW-1

OW650D
OW652B
OWe52C
OWe52D
OWe53B

OWe653D
OWe578B
OWe57C
OW657D
OWe58B
OW658C
OW658D
OW659B
OWe59C
OW659D
OWes0
PASNY139

TABLE1
SAMPFLE KEY

PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993

Well LD.

BH11D
MW-3*
MW-2*
OW650D
OW6528B
OW652C
OW652D
OW653B
OW653C
OW653D
OW6578B
OW657C
OW657D
OW6588B
OW658C
OW658D
OW659B
OW659C
OW659D
OW650D (Duplicate)
PASNY139

t this validation,

sample IDs are employed, therefore, sample results for MW-1 actually refer to well MW-3 and
sample results reported for MW-3 refer to well MW-2.

CRA 2580 Data Va1



TABLE 2

GENERAL ORGANIC AND HPLC PARAMETERS
PHASE 2- ROUND 1 OS] SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
General Organics HPLC Parameters
Toluene Benzoic Acid
Chlorobenzene 2-Chlorobenzoic Acid
2-Chlorotoluene 3-Chlorobenzoic Acid
4-Chlorotoluene 4-Chlorobenzoic Acid
1,3-Dichlorobenzene Chlorobenzoic Acids, Total
1,4-Dichlorobenzene Chlorcendic Acid

1,2-Dichlorobenzene

2,3-/3 4-Dichlorotoluene
2,6-Dichlorotoluene

2,3- /3 4-Dichlorotoluene
Trichloroethylene
Tetrachloroethylene
4-Chlorobenzotrifluoride
2-Chlorobenzotrifluoride

3 4-Dichlorobenzotriflouride
2,4-Dichlorobenzotriflouride
1,2, 4-Trichlorobenzene

1,2, 3-Trichlorobenzene
Hexachlorobutadiene

2.4 5-Trichlorotoluene
2.3,6-Trichlorotoluene

1,2 4,5-Tetrachlorobenzene
Hexachlorocyclopentadiene
2,4,5-Trichlorophenol
1,2,3,4-Tetrachlorobenzene
Octachlorocyclopentene
a-Hexachlorocyclohexane
b-Hexachlorocyclohexane
Hexachlorobenzene
g-Hexachlorocyclohexane
d-Hexachlorocyclohexane
Perchloropentacyclodene (Mirex)
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MAY 1993

TABLE 3
ANALYTICAL DATA
PHASE2-ROUND1

OCCIDENTAL CHEMICAL CORFORATION

OWesd OWEs2B oweasac OWas2D OWESIB

Units

8288~%25888858R-2-05009555528-5585555592855885~
0B «B~9~58008888-n22=02007=0-005525555558052588«
5895825888858 8-2«-»288%~0=0955258555552555558«
v82528899885-28~~228058-5~5025555555258955558«
5898882888885 ~899-888~-8958582585822558555588~

285989289588595-289~8088~-5958555588558585889588 8~

10
19
02

__m__l.__l.__l.-l.__l._-l._.l.__l._.l_.l._-11..._.....1.11!'.......1..1..1...]11111._.[-_“:-l.lllmeNWM-lﬂ

Notes:

ND Not detected at or above the detection level

shown in the column entitled "Detection Level”.
Where detection levels vary, the detection level
is shown with the respective analyses.

NA Not Available,

Assodated result is estimated.

Result was rejected.

]

R

CRA 50, Data Val/1



Sample Descriptan:

CompoundsAnalytes
Phosphorus, Total Soluble
Arsenic

Mercury

Lead

Toluene

2-Chlorotwluene

4 Chlorotoluene

24- /2.5 Dichlorotoluene
2.6-Dichlorotoluene

23-/3.4-Dichlorotoluene
2.3, 6-Trichlorotoluene
24,5 Trichlorotoluene
Benzene

Chlorobenzene
12-Dichlorobenzene
13-Dichlorobenzene
1,4-Dichlorobenzene
1,2,3-Trichlorobenzene

12 4-Trichlorobenzene
1,23, 4-Tetrachlorobenzene
1,24 5 Tetrachlorobenzene
Hexachlorobenzene
Trichloroethylene
Tetrachloroethylene
2-Chlorobenzotrifluoride

Benzoic acid
2-Chlorobenzoic acid
3-Chiorobenzoic acid
4-Chlorobenzoic acid
Chlorobenzoic acids, total
Chlorendic acid

Total Organic Carbon (TOC)

Total Organic Halides (TOX)

Notes:

OCCIDENTAL CHEMICAL CORPORATION

10

—
O

ND Mot detected at or above the detection level
shown in the column entitled "Detection Level”.
Where detection levels vary, the detection level

is shown with the respective analyses.

NA Mot Available,

-”_l—l

Result was rejected.

CRA 2583/ Deta ValS1

Associated result is estimated,

TABLE 3

ANALYTICAL DATA
PHASE2-ROUND 1

OS] SAMPLING

MAY 1993

owesaC

~§5553535~55553555355555555553552555535-~§38+

OWss3D

~§E55555555555535~59-355855550%~8555-vn58~F58s

OWasTE

~835555555355555553~55355355-555~5555~555558=

OW857C

23Z33335555%3555555§583

~§555855555565555355383¢
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Sample Descripton:
Compounds/Analytes
Phosphaorus, Total Soluble
Arsenic

Lead
Toluene
2-Chiorotoluene

24-/25-Dichlorotoluene

2,3-/3,4-Dichlorotoluene
2,3,6-Trichlorotoluene
24 5-Trichlorotoluene

1.2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

1,23 Trichlorobenzene
1,24 Trichlorobenzene
1234 Tetrachlorobenzene
1,2.4.5-Tetrachlorobenzene

Tetrachloroethylena

Octachlorocyclopentene

Perchloropentacyclodecane (Mirex)

24,5 Trichlorophenol
a-Hexachlorocyclohexane
b-Hexadhlorocyclohexane
g-Hexachlorocyclohexane
d-Hexachlorocyclohexane
Benzoic add
2-Chlorobenzole acid
3-Chiorobenzoic acd

4 Chilorobenzoic acd
Chlorobenzoic acids, total
Chlorendic acd

Total Organic Carbon (TOC)
Total Organic Halides (TOX)

Notes;

S e —

10

=y

ND Not detected at ar above the detection level
shown In the column entitled “Detection Level™.
Where detection levels vary, the detection level

is shown with the respective analyses.

Assodiated result is estimated,

NA Mot Available.
I
R Result was rejected.

ORA 2580, Thana Vall /1
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ANALYTICAL DATA
PHASE2- ROUND 1
OS5I SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993

OwWesshE

~§B885555585355858585~5-n585555-~528555555-58588%

OWessC

~9558555555555558585- 5555555880885~ uaE~3338

OW6SSD

£e88EE ~e=E~EEEE

f)
4
=

5883

~=585555588~555588

OW6598

E3EBZZ5-=~8-§2§3

=
=
=

~REEEEE558855588568-255888855

OWa59C

~5885555555555355550555555558u~82555-258~§5Fs

Page3of 4

OWe59D

~§858555558555-5-55-FuBBurmcon-2~35-305855553



24 5-Trichlorotoluene

1,2-Dichlorobenzene
1,3-Dichlorobenzene
14-Dichlorobenzene

12 3-Trichlorobenzene
1,24 Trichlorobenzene
1,2.3,4-Tetrachlorobenzene
1,2,4,5-Tetrachlorobenzene

Trichlorcethylene

Total Organic Carbon (TOQ

Total Organic Halides (TOX)

Notes:

TABLE 3

ANALYTICAL DATA
PHASE2-ROUND1

OS5I SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
MAY 1993

PASNY 139 BHi11D-92

ND Not detected at or above the detection level
shown In the column entitled "Detection Level”,
Where detection levels vary, the detection level

is shown with the respective analyses.

Assodated result is estimated.

NA  Not Available.
J
R Result was rejected.

CRLA 2583 Data Val/'1
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TABLE4

MAXIMUM HOLDING TIMES
PHASE 1 - ROUND 1 OS] SAMFLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Laboratory Analysis Method Maximum Holding Times (1)
(Contractural)

General Organics OxyChem Microextraction Method 7 days from collection to extraction
40 days from extraction to analysis

Benzene 8020 7 days from collection to analysis

HPLC Parameters Solvent Exchange Method 30 days from collection to analysis
Total Organic Carbon 9060 28 days from collection to analysis
Total Organic Halides 450.1 7 days from collection to analysis
Total Soluble Phosphorus 365.2 28 days from collection to analysis
Arsenic and Lead 200.7 28 days from collection to analysis
Mercury 7470 28 days from collection to analysis

Notes:
(1) Contractual holding times in accordance with the "QAP".
(2 Technical holding times in accordance with the methods cited.

CRA 2503/ Tt Val/1

1 &5 &9 =8 oa T

Maximum Holding Times (2)
(Technical)

NA

7 days from collection to analysis
NA
28 days from collection to analysis
7 days from collection to analysis
28 days from collection to analysis
& months from collection to analysis

28 days from collection to analysis




Sample ID

OWe50D

OWes0
(duplicate of
OWs50D)

OWe52B

CRA 581,/ Deia Val/1

Analyses

General Organics
Benzene

HPLC Parameters
TOC

Arsenic and Lead
Mercury

Soluble Phosphorous

General Organics
Benzene

HPLC Parameters
TOC

Arsenic and Lead
Mercury

Soluble Phosphorous

General Organics
Benzene

HPLC Parameters
TOC
Arsenic and Lead
Mercury

Soluble Phosphorous

SAMPLE HOLDING TIME SUMMARY
PHASE 2- ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

Date
Sample

05/11/93
05/11/93
05/11/93
05/11/93
05/11/93
05/11/93
05/11/93

05/11/93
05/11/93
05/11/93
05/11/93

05/11/93

05/11/93
05/11/93

05/06/93
05/06/93
05/06/93
5/06/93
05/06/93
05/06/93
05/06/93

TABLESS

MAY 1993

Date
Extracted

05/12/93

05/14/93

05/12/93

05/14/93

05/11/93

05/11/93

Date
Analyzed

05/12/93
05/13/93
05/17/93
05/11/93
06/22/93
05/14/93
05/15/93

05/12/93

05/13/93
05/17/93
05/11/93
06/22/93
05/14/93
05/15/93

05/11/93
05/11/93
05/12/93
05/07/93
05/18/93
05/12/93
05/14/93

Holding Time
(days) (1)

1

3

Holding Time
(days) (2)
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TABLES

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 1 OSI SAMFLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Date Date Date Holding Time Holding Time
Sample ID Analyses Sample Extracted  Analyzed (days) (1) (days) (2)
OW652C General Organics 05/06/93  05/11/93  05/11/93 5 0
Benzene 05/06/93 05/12/93 6
HPLC Parameters 05/06/93 05/14/93 05/17 /93 B 3
TOC 05/06/93 05/07 /93 1
Arsenic and Lead 05/06/93 06/18/93 43*
Mercury 05/06/93 05/12/93 6
Soluble Phosphorous 05/06/93 05/14,/93 B
OWe52D General Organics 05/06/93 05/11/93 05/11/93 5 0
Benzene 05/06/93 05/12/93 6
HPLC Parameters (05 /06/93 05/14/93 05/17 /93 B 3
TOC 05/06/93 05/07 /93 1
Arsenic and Lead 05/06/93 06/18/93 43*
Mercury 05/06,/93 05/12/93 6
Soluble Phosphorous 05/06/93 05/14/93 8

CRA 1583 /Diata Val/1
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TABLES

SAMPLE HOLDING TIME SUMMARY
PHASE 2- ROUND 1 OS5I SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Date Date Date Holding Time Holding Time
Sample ID Analyses Sample Extracted  Amnalyzed (days) (1) (days) (2)
OW653B General Organics 05/13/93 05/17/93  05/18/93 4 1
Benzene 05/13/93 05/21/93 B*
HPLC Parameters 05/13/93 05/21/93 05/22/93 8 1
TOC 05/13/93 NA NA NA
Arsenic and Lead 05/13/93 06/22/93 40
Mercury 05/13/93 05/21/93 8
Soluble Phosphorous 05/13/93 05/28/93 15
OWe53C General Organics (05/15/93 05/19/93 05/20/93 4 1
Benzene 05/15/93 05/22/93 7
HPLC Parameters 05/15/93 05/21/93 05/22/93 6 1
TOC 05/15/93 05/18/93 3
Arsenic and Lead 05/15/93 06,/22/93 ag*
Mercury 05/15/93 05/21/93 I
Soluble Phosphorous 05/15/93 05/28/93 13
OWe53D General Organics 05/14/93 05/19/93 05/20/93 3 1
Benzene 05/14/93 05/22/93 B*
HPLC Parameters 05/14/93 05/21/93 05/22/93 7 1
TOC 05/14/93 05/18/93 4
Arsenic and Lead 05/14/93 06/22/93 K o
Mercury 05/14/93 05/21/93 7
Soluble Phosphorous ~ 05/14/93 05/28/93 14

CRA 51/ Dt ¥al/1
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TABLES

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Date Date Date Holding Time Holding Time
Sample ID Analyses Sample Extracted  Analyzed (days) (1) (days) (2)
OW657B General Organics 05/06/93  05/07/93  05/07/93 1 0
Benzene 05/06/93 05/11/93 5
HP'LC Parameters 05/06/93 05/11/93 05/12/93 5 1
TOC 05/06/93 05/07 /93 1
Arsenic and Lead 05/06/93 06/18/93 43*
Mercury 05/06/93 05/12/93 6
Soluble Phosphorous 05/06,/93 05/14/93 B
OWa57C General Organics 05/06,/93 05/07 /93 05/07 /93 1 0
Benzene 05/06/93 i 05/11/93 5
HPLC Parameters 05/06/93 05/11/93 05/12/93 5 1
TOC 05/06/93 05/07 /93 1
Arsenic and Lead 05/06,/93 06/18/93 43
Mercury 05/06/93 : 05/12/93 6
Soluble Phosphorous 05/06/93 05/14/93 8

CRA 583/Data Val/




Sample ID

OWe57D

OWe58B

OWa58C

Analyses
General Organics
HPLC Parameters

Arsenic and Lead
Mercury
Soluble Phosphorous

General Organics
HPLC Parameters
Arsenic and Lead

Mercury
Soluble Phosphorous

General Organics
HPLC Parameters

Arsenic and Lead

Soluble Phosphorous

TABLE 5

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
MAY 1993

Date Date Date
Sample Extracted Analyzed

05/05/93 05/07/93  05/07/93

05/05/93 05/11/93
05/05/93  05/11/93  05/12/93
05/05/93 05/06/93
05/05/93 . 06/18/93
05/05/93 05/12/93
05/05/93 05/14/93
05/10/93  05/12/93  05/12/93
05/10/93 © 05/13/93
05/10/93  05/14/93  05/17/93
05/10/93 05/11/93
05/10/93 06/18/93
05/10/93 05/14/93
05/10/93 05/14/93
05/10/93  05/12/93  05/12/93
05/10/93 05/13/93
05/10/93  05/14/93  05/17/93
05/10/93 05/11/93
05/10/93 06/22/93
05/10/93 05/14/93
05/10/93 05/14/93

Holding Time
(days) (1)

2

6

Holding Time
(days) (2)
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TABLES

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Date Date Date Holding Time Holding Time
Sample ID Analyses Sample Extracted Analyzed (days) (1) (days) (2)
OWa58D General Organics 05/10/93 05/12/93 05/12/93 2 0
Benzene 05/10/93 05/14/93 4
HPLC Parameters 05/10/93 05/14/93 05/17/93 4 3
TOC 05/10/93 05/11/93 1
Arsenic and Lead 05/10/93 06/22/93 43*
Mercury 05/10/93 05/14/93 4
Soluble Phosphorous 05/10/93 05/14/93 4
OW659B General Organics 05/05/93 05/07/93 05/07/93 2 0
Benzene 05/05/93 05/11/93 (4]
HPLC Parameters 05/05/93 05/11/93 05/12/93 (4] 1
TOC 05/05/93 05/06/93 1
Arsenic and Lead 05/05/93 06/18/93 49+
Mercury 05/05/93 05/12/93 7
Soluble Phosphorous 05/05/93 05/14/93 9

CRA 38 /Tai Val/1l




TABLE 5

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Date Date Date Holding Time Holding Time
Sample ID Analyses Sample Extracted  Analyzed (days) (1) (days) (2)
OWea59C General Organics 05/05/93 05/07 /93 05/07 /93 2 0
Benzene 05/05/93 05/11/93 6
HPLC Parameters 05/05/93 05/11/93 05/12/93 6 1
TOC 05/05/93 05,/06/93 1
Arsenic and Lead 05/05/93 06/18/93 44*
Mercury 05/05/93 05/12/93 7
Soluble Phosphorous 05/05/93 05/14/93 9
OWe59D General Organics 05/08/93 05/11/93 05/11/93 3 0
Benzene 05/08 /93 05/13/93 5
HPLC Parameters 05/08/93 05/11/93 05/12/93 3 1
TOC 05/08/93 05/11/93 3
Arsenic and Lead 05/08/93 D6/18/93 41*
Mercury 05/08/93 05/13/93 5
Soluble Phosphorous 05 /08 /93 05/14/93 6
PASNY139 General Organics 05/11/93 05/17 /93 05/18/93 (] 1
Benzene 05/11/93 05/14/93 3
HPLC Parameters 05/11/93 05/14/93 05/17/93 3 1
TOC 05/11/93 05/11/93 0
Arsenic and Lead 05/11/93 06/22/93 42+
Mercury 05/11/93 05/14/93 3
Soluble Phosphorous 05/11/93 05/14/93 3

CRA 583/Data Val /1
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TABLES

SAMFPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 1 OSI SAMFPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Date Date Date Holding Time Holding Time
Sample ID Analyses Sample Extracted  Analyzed (days) (1) (days) (2)
BH11D-92 General Organics 05/12/93 05/17 /93 05/18/93 5 1
Benzene 05/12/93 05/14/93 2
HPLC Parameters 05/12/93 05/21/93 05/22/93 9 1
TOC 05/12/93 05/14/93 2
Arsenic and Lead 05/12/93 06/22/93 41+
Mercury 05/12/93 05/21/93 9
Soluble Phosphorous 05/12/93 05/28/93 16
MW-1 General Organics 05/12/93  05/17/93  06/18/93 5 ' 1
Benzene 05/12/93 05/12/93 0
HPLC Paramelers 05/12/93 05/21/93 05/22/93 9 I
TOC 05/12/93 05,/14/93 2
Arsenic and Lead 05/12/93 06/22/83 41*
Mercury 05/12/93 05/14/93 2
Soluble Phosphorous 05/12/93 05/14/93 2

CRA 58,/ Data Val /1
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TABLESS

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Date Date Date Holding Time Holding Time
Sample ID Analyses Sample Extracted  Analyzed (days) (1) (days) (2)

MW-3 General Organics 05/11/93 05/17/93 05/18/93 6 1

Benzene 05/11/93 05/13/93 2

HPLC Parameters 05/11/93 05/21/93  05/22/93 10 1

TOC 05/11/93 05/11/93 0

Arsenic and Lead 05/11/93 06/22/93 42*

Mercury 05/11/93 05/14/93 3

Soluble Phosphorous 05/11/93 05/14/93 3

Notes:

(1) Sample holding time from collection to extraction.

(2) Sample holding time to analysis.

* Holding time exceedence.

NA - Not available as sample was received at the laboratory broken.
TOC - Total Organic Carbon.

CRA 3585, /Data Val /1
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TABLE 6
QUALIFIED SAMPLE DATA DUE TO HOLDING TIME EXCEEDANCES
PHASE 2 - ROUND 1 OS1 SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Sample
Sample Concentration
Parameter Compounis ID (ug/L) Qualifier
VOCs Benzene OW653B 190 J
VOCs Benzene OW653D 16 ]

Notes:

VOCs - Volatile Organic Compounds
] - Associated value is estimated.

CHA 2581/ Data Val/1
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TABLE 7

METHOD BLANK DATA
PHASE 2 - ROUND 1 051 SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Detection Blank Blank Blank Blank Blank Blank Blank Blank
Limits Conc, Conc. Conc. Conge. Conc, Conc. Conc. Conc.
(ug-PIL) (g PIL) (g PIL) {ug PIL) {ue PIL) (g PIL) (g PIL) {ug PIL) (ug PIL)
Date Analyzed 05/14/93 05/14/93 05/14/93 05/14/93 05h14/93 05/28/93 05/28/93 05/28/93
Analyte
Phosphorus, Total Soluble 10 ND ND ND ND ND ND ND ND
Detection Blank Blank Blank Blank Blank Blank Blank
Limits Conc. Cone, Conc, Conc. Conc. Conc. Conc.
(ug/L) {ug/L) (ugfL) {ug/L) {ug/L) (ug/L) {uglL) (pg/L)
Date Analyzed 05/12/93 05/13/93 05/14/93 05114193 05/21/93 05/21/93 05/21/93
Analyte
Mercury 0.20 ND ND ND ND ND ND ND
Detection Blank Blank Blank
Limits Cone. Cone, Conc,
(ug/L) (pglL) (ug/L) (ug/L)
Date Analyzed D6/18793 06/22/93 D6/29/93
Analyte
Arsenic 23 ND ND19 ND22
Lead 30 ND ND1& ND21
Detection Blank Blank Blank Blank Blank Blank Blank Blank Blank
Limits Cong. Conc. Conc. Conc. Conc, Conc. Conc., Conc, Conc.
(ug/L) (ugiL) (ug/L) (ugfL) (1g/L) (pagfL) (ug/L) (ug/L) (ugfL) (ug/L)
Date Analyzed 05/11/93 05/12/93 05/12/93 05/14/93 05/14/93 05/14/93 05/21/93 05121193 05/21/93
Compound
Benzene 1 ND ND ND ND ND ND ND ND ND

TRA TS50 Duts Vil /1
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Date Extracted

Compound
Toluene
2-Chlorotoluene
4-Chlorotoluene
2.4-/2 4-Dichlorotoluene
2.5-Dichlorotoluene
2,3-/3,4-Dichlorotoluene
2,3,6-Trichlorotoluene
2.4 5-Trichlorotoluene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,23, 4-Tetrachlorobenzene
1,24.5-Tetrachlorobenzene
Hexachlorobenzene
Trichloroethylene
Tetrachloroethylene
2-Chlorobenzotrifluoride
4-Chlorobenzotrifluoride
2, 4-Dichlorobenzotrifluoride
3,4-Dichlorchenzotrifluoride

CHA 50 Daita Val /1

TABLE?

METHOD BLANK DATA
PHASE 2- ROUND 1 051 SAMFPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Detection Blank Blank Blank Blank Blank
Limits Conc. Cone, Conc. Cone. Cone.
(ug/L) {ug/L) (ug/L) {uglL) (glL} {ug/L}
05/07/93 05/11/93 05/12/93 05/17/93 05/19/93

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

1 ND ND ND ND ND

R Em et = S e ea
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TABLE?7

METHOD BLANK DATA
PHASE 2 - ROUND 1 051 SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Detection Blank Blank Blank Blank Blank

Limits Conc. Conc, Cone Cone, Cone,

W)  Ggl) g (gl Gl (gl
Date Extracted 05/07/93 05/11/93 05/12/93 O5/17/93  05/15/33

Compound
Hexachlorobutadiene 1 ND ND ND ND ND
Octachlorocyclopentene 1 ND ND ND ND ND
Perchloropentacyclodecane (Mirex) 1 ND ND ND ND ND
2,4,5-Trichlorophenol 10 ND ND ND ND ND
a-Hexachlorocyclohexane 1 ND ND ND ND ND
b-Hexachlorocyclohexane 1 ND ND ND ND ND
g-Hexachlorocyclohexane 1 ND ND ND ND ND
d-Hexachlorocyclohexane 1 ND ND ND ND ND
a-Hexachlorocyclohexane 1 ND ND ND ND ND
Detection Blank Blank Blank

Limits Cone, Conc. Conc.

W (el (g (gl
Date Extracted 05111193 05/14/93 05/21/93

Compound
Benzoic Acid 100 ND ND ND
2-Chlorobenzoic acid 30 ND ND ND
3-Chlorobenzoic acid 30 ND ND ND
4-Chlorobenzoic acid 30 ND ND ND
Chlorobenzoic acids, total 90 ND ND ND
Chlorendic acid 250 ND ND ND
CRA 2583/ Duta Vil /1
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Date Analyzed

Analyte
Total Organic Carbon (TOC)

CRA X583 Duta Val /1

TABLE?7

METHOD BLANK DATA
PHASE 2 - ROUND 1 OS5I SAMFPLING
OCCIDENTAL CHEMICAL CORPORATION
MAY 1993

Detection Blank Blank Blank Blank
Limits Conc. Conc. Conc. Conc.

(mgiL) MU' (mg/L) (mg/L) (mg/L)
05/06/93 05/07193 05/11/93  05/11/93

1 ND ND 1 ND

Conc. Come.

(mgll)  (mg/L)
05/14/93 05118193

-l
Page 4 of 4



TABLEB

QUALIFIED SAMPLE DATA DUE TO METHOD BLANK CONTAMINATION
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHE MICAL CORPORATION

MAY 1993
Qualified

Blank Blank Sample Sample

Analysis Conc. Associated Conc. Conce.

Parameter Compound Date (mg/L) Sample (mg/L) (mgll)
TOC TOC 05/11/93 1 OWa50D 5 ND 5
OWeaD 4 ND 4

OWes8B 6 ND 6

OWes8C 4 ND 4

OWe59D 3 ND3

PASNY139 3 ND3

MW-3 3 ND 3

TOC TOC 05/14/93 2 BH11D-92 6 ND 6
MW-1 6 ND 6

TOC TOC 05/18/93 2 Owes3C 5 ND 5
OWe53D 3 ND3

Notes:

TOC - Total Organic Carbon.
ND - Non-detect at associated value.

CRA 581,Data Val /1
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TABLE 9

SURROGATE SPIKE RECOVERIES FOR BENZENE ANALYSES
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993

Sample Surrogate
1D Recovery

(Percent)
OWe50
OWe60 (duplicate of OW6S50) 117
OWe52B 128*
OwWe52C 102
Owe52D I
OWe653B I
Owes3C 95
OWe53D 86
OW657B 77
OWe57C I
OW657D I
OW658B |
OW658C o
OW658D 106
Owes9B 114
OWe59C 95
Oweé59D 105
PASNY 139 88
BH11D-92 {1
MW-1 110
MW-3 138*

119

Notes:

1 - Surrogate recovery not available due to sample matrix interferences.
* - Surrogate recovery outside of contract limits (50-120%).

CHA Z583/ Data Val/1




Date Extracted

Compound/Analytes

Toluene

Chlorobenzena
2-Chlorotoluens
4-Chlorotoluens
1.3-Dichlorobenzens

1 4-Dichlorobenzens
1.2-Dichlorobenzens

24-/2 A-Dichlorotoluene
2, 6-Dichlorotoluens
2.3-/3,4-Dichlorotoluene
Trichloroethylene
Tetrachloroethylene
4-Chlorobenzotrifluoride
2-Chlorobenzotrifluoride
3 4-Dichlorobenzotrifluoride
2 4-Dichloroberzotrifluoride
1,2 4-Trichlorobenzene

1.2 3-Trichlorobenzene
Hexachlorobutadiene

2.4 5-Trichlorotoluens

2 3. 6-Trichlorotoluens
1,24, 5-Tetrachlorobenzene
Hexachlorocyclopetadiene
2.4,5-Trichlorophenol

1,23 4-Tetrachlorobenzene
Cetachlorocyclopentens
a-Hexachlorocyclohexane
b-Hexachlorocyclohexane
Hexachlorobenzens
g-Hexachlorocyclohexane
d-Hexachlorocyclohexane

Perchloropentacyclodecans {Mirex)

Date Extracted

Benzoic Add
2-Chlorobenzoic acid
3-Chlorobenzoic acid
4-Chlorobenzoic acid
Chlorobenzoic acids, total
Chlorendic acid

CRA 2563, Dlaia Val/1

TABLE10
BLANK SPIKE RECOVERIES

PHASE 2 - ROUND 1 OS5I SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Blank Blank Blank
Spike Spike Spike
05007193 05111/93 05/12/93
100 92 %
92 18 e
116 108 104
12 104 104
112 100 100
116 104 100
112 100 100
112 104 104
120 108 108
112 100 104
77 58 88
76 56° 7]
64 92 88
72 56 9%
68 56 %
68 56 92
77 500 9%
84 68 9%
84 76 80
88 88 76
85 88 77
88 92 77
88 92 56°
72 68 84
93 93 7d
96 100 76
96 100 104
88 92 83
100 108 108
96 100 100
93 96 w3
100 108 5
Blank Blank Blank
Spike Spike Spike
05/11/93 05/14/93 05/21/93
90 85 90
90 90 9%
95 90 9%
95 90 95
95 90 92
96 77 90

Blank
Spike
05/17193

92

108
104
104
112
104
104
108
104
100
108
104
108
104
104
104
108
100
104
100
104

104

14

100
100

104

Blank
Spike
05/19/93

100
100
120
116
115
120
116
115
116
112
96

108
104
108
108
104
104
108

104
100
104

104

108
100
108
108
100
113
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QUALIFIED SAMPLE DATA DUE TO OUTLYING BLANK SPIKE RECOVERIES

General Organics

General Organics

General Organics

" Notes:

TABLE 11

PHASE 2 - ROUND 1 OS1 SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

Compounds
Trichloroethylene

Tetrachloroethylene

1,2 4-Trichlorobenzene

ND - Non-Detect at assodated detection limit.

CRA IS8 Dt Yals'l

MAY 1993

Blank Spike ~ Associated

Recoveries

Samples

Owe52C
OWe52D

OWa52B
owes2C
Owss2D
OWes59D

Oowes2C
Owe52D
OWe59D

Sample

Concentration Data

(ug/L)

54
21

[P e

=T

Qualifier
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TABLE 12

REFERENCE STANDARD RECOVERIES
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
MAY 1993

Reference  Reference  Reference  Reference  Reference
Standard Standard Standard Standard Standard

Date Extracted 05/08/93 05/12/93 05/13/93 05/19/93 05/19/93
Compound/Analytes
Toluene 100 106 95 95 100
Chlorobenzene 98 102 93 104 119
2-Chlorotoluene 108 114 100 104 115
4-Chlorotoluene 107 114 99 103 114
1,3-Dichlorobenzene 1M 114 95 98 109
1,4-Dichlorobenzene 100 m B7 93 109
1,2-Dichlorobenzene 102 107 93 100 111
2,4-/24-Dichlorotoluene 102 112 97 1M 113
2,6-Dichlorotoluene 105 112 97 102 114
2,3-/3A-Dichlorotoluene 104 112 98 101 113
Trichlorcethylene 100 107 94 103 1M
Tetrachloroethylene 98 61 90 104 103
4-Chlorobenzotrifluoride 95 109 86 104 103
2-Chlorobenzotrifluoride 100 64 95 103 102
3 A-Dichlorobenzotrifluoride 98 108 93 102 102
2,4-Dichlorobenzotrifluoride 99 64 n 10 m
1,2 4-Trichlorobenzene 99 58+ 91 99 99
1,2 3-Trichlorobenzene 95 63 85 95 93
Hexachlorobutadiene 9% 78 95 100 97
2,4 5-Trichlorotoluene 9% 97 Vi 98 98
2,3 & Trichlorotoluene 97 98 BD 98 9
CRA 1560 Dieia Val/1




Date Extracted:

Compound/Analytes

1,24 5 Tetrachlorobenzene
Hexachlorocydopetadiene
2,4,5-Trichlorophenol

1,2 3 4-Tetrachlorobenzene
Octachlorocyclopentene
a-Hexachlorocyclohexane
b-Hexachlorocyclohexane
Hexachlorobenzene
g-Hexachlorocyclohexane
d-Hexachlorocyclohexane

Perchloropentacyclodecane (Mirex)

Date Analyzed:

CRA 2583/ Data Valf1

TABLE 12

REFERENCE STANDARD RECOVERIES
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
MAY 1993

Standard Standard Standard Standard Standard

05/08/93 05/12/93 05/13/93 05/19/93 05/19/93
96 100 75 98 99
98 102 97 88 90
B0 116 B3 116 106
97 102 78 92 95
98 105 97 89 86
95 108 B8 9% 92
90 118 9 97 B9
97 121 101 98 99
94 111 B6 96 90
% 116 | 96 BB
94 121 99 100 9

Reference Reference Reference

Standard Standard Standard

06/18/93 06/22/93 06/29/93
9 100 96
%2 100 96

r

- e
Page2of 3
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TABLE 12

REFERENCE STANDARD RECOVERIES
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
MAY 1993

Reference  Reference Reference Reference  Referemce  Reference

Standard Standard Standard Standard Standard Standard
Date Analyzed: 05/06/93 05/07/93 05/11/93 05/11/93 05/14/93 05/18/93
Total Organic Carbon (TOC) 100 103 104 100 100 100

i I
* Recovery is outside of the applicable control limit.

CHA 7583/ Data Val/1
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TABLE 13

QUALIFIED SAMPLE DATA DUE TO OUTLYING REFERENCE STANDARD RECOVERIES
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

General Organics 1.2 A-Trichlorobenzene

Notes:

ND - Non-Detect at assodated detection limit.
] - Associated result is estimated.

MAY 1993

Associated  Sample  Data

Samples Concentration  Qualifier
(ug/L)
OWaS0D 2 ]
OWe60 1 J
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TABLE 14

MATRIX SPIKEMATRIX SPIKE DUPLICATE (MS/MSD) RECOVERIES

PHASE 1 - ROUND 1 0OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993

M5

PASNY139
MSD

OW-5528
MSD RPD = MSs  MsD RPD

MS/MSD Semple ID:
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TABLE 14
MATRIX SPIKE'MATRIX SPIKE DUPLICATE (MS/MSD) RECOVERIES
MAY 1993

PHASE 1- ROUND 1 OS] SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

Sample ID:

a2 8
REERES

EEtoaad
HETAREX

BFRIIE

SafN2NR
ERRRET

EIEEER

W W W N

R

RPD - Relative Percent Difference
NA - Not Available
* - Results are outside of applicable control limits

Motes:



TABLE 15

MATRIX SFIKE (MS) RECOVERIES FOR INORGANIC ANALYSES
PHASE 2 - ROUND 1 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
MS Sample ID: OWe57C OW-658C PASNY139 OW-653C OW-650
Analytes
Phosphorus, Total Soluble 96 - 100 - -
Arsenic 93 93 - 95 -
Mercury 92 - 115 - »
Lead 93

Total Organic Carbon (TOC)

CRA 2583/ Data Val/1
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TABLE 16

DUPLICATE ANALYSIS DATA
PHASE 2 - ROUND 1 OS] SAMPLING
OCODENTAL CHEMICAL CORPORATION

MAY 1993
PASNY139 owes7c OWESSC OWBS3IC

MS/MSD Sample ID: Units Orig.  Duwp. Orig.  Dwp. Orig.  Dwp. Orig.  Dup.

Conc, Conc. RPD Conc, Conc. RPD Conc. Conc, RPD Cone. Cone, RFD
Analytes
Phosphorus, Total Soluble pg-P/L ND ND . ND ND . i = = =5 = =
Arsenic pe/L ND ND " ND ND » = = e = < =
Mercury pg/L - - - ND ND - ND ND . ND ND -
Lead ug/L - - - ND ND . ND ND . ND ND .

Motes:
RPD - Relative Percerit Difference

ND - Non-detect at the assodiated detection limit
* RPD could not be calculated due to one or more non-detect values

(TR 5N D Wl 7Y




TABLE 17

RINSATE BLANK DATA
PHASE 2 - ROUND 1 OS5I SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

MAY 1993
Detection

Compounds/Analytes Linits Limit
Phosphaorus, Total Soluble ug P/L 10
Arsenic Hg/L 19
Mercury Hg/L 0.4
Lead ug/L 16
Toluene Hg/L 1
2-Chiorotoluene ug/L 1
4-Chlorololuene ug/L 1
2,4-/2 A-Dichlorotoluene pg/L 1
2,6-Dichlorotoluene pg/L 1
2.3-/3 4-Dichlorotoluene Hg/L 1
2,3,6-Trichlorotoluene pg/L 1
24,5-Trichlorotoluene ng/L 1
Benzene pg/L 1
Chlorobenzene ug/L 1
12-Dichlorobenzene Hg/L 1
13-Dichlorobenzene pg/L 1
1,4-Dichlorobenzene ug/L 1
1.2 3-Trichlorobenzene pg/L 1
1,.2,4-Trichlorobenzene ug/L 1
1,23 A-Tetrachlorobenzene ug/L 1
12,45-Tetrachlorobenzene ug/L 1
Hexachlorobenzene ug/L H
Trichlorcethylene ug/L 1
Tetrachloroethylene ng/L 1
2-Chlorcbenzotrifluoride pg/L 1
4-Chlorobenzotrifluoride ng/L 1
24-Dichlorobenzotrifluoride ug/L 1
3.4-Dichlorobenzotrifluoride ug/L 1
Hexachlorobutadiene pg/L 1
Hexachlorocyclopentadiene kg/L 1
Octachlorocyclopentene Hg/L 1
Perchloropentacyclodecane (Mirex) ug/L 1
24.5-Trichlorophenol /L 10
a-Hexachlorocyclohexane pg/L 1
b-Hexachlorocyclohexane pg/L 1
g-Hexachlorocyclohexane ug/L 1
d-Hexachlorocyclohexane pg/L 1
Benzoic Add pg/L 100
2-Chiorobenzoic acid ng/L 30
3Chlorobenzoic acid ug/L 30
4-Chlorobenzoic acid ng/L 30
Chlorobenzoic acids, total pg/L 90
Chlorendic acid pg/L 250
Total Organic Carbon (TOC) mg/L 1
Total Organic Halides (TOX) ng/L 10

Motes:

ND - Non-detect at the specified detection limit

LA 250, e Va1
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TABLE 18

QUALIFIED SAMFLE DATA DUE TO RINSATE BLANK CONTAMINATION
PHASE 2 - ROUND 1 OSI SAMFPLING
QCCIDENTAL CHEMICAL CORPORATION

MAY 1993

Qualified

Rinsate Sample Sample

Blank Conc. Associated  Concentration Cone.

Parameter Compounds (mg/L) Samples (mg/L) (mg/L)

TOC TOC 1 OWas50D 5 ND5

OWeal 4 ND4

OWas52B 6 NDé

OWes52C 3 ND3

OWas52D 6 NDé

OWe53C 5 NDS

OW653D 3 ND3

OWa57B 4 ND4

OW657C 3 ND3

OWe57D 3 ND3

OW658B 6 NDé

OWea58C 4 ND4

OWe59D 3 ND3

PASNY139 3 ND3

BH11D-52 6 NDs

MW-1 6 NDs

MW-3 3 ND3

MNotes:

ND - Non-Detect at associated collection limit.
TOC - Total Organic Carbon.

CHA 2583, Diata Val,/ 1



TABLE 19

FIELD DUPLICATE RESULTS
PHASE 2 - ROUND 1 OS1 SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

Q

MAY 1993
OWa50

Compounds/Analytes Umits
Phosphorus, Total Soluble ugP/L ND
Arsenic ug/L ND
Mercury ug/L a
Lead ug/L ND16
Toluene pg/L ND
2-Chlorotoluene ug/L ND
4-Chlorotoluene pug/L ND
24-/2A-Dichlorotoluene pg/L ND
2,6-Dichlorotoluene pg/L ND
2,3-/3 A-Dichlorotoluene pg/L ND
2,3,6-Trichlorotoluene ug/L ND
2,4 5-Trichlorotoluene ug/L ND
Benzene ug/L ND
Chiorobenzene ug/L ND
12-Dichlorobenzene ug/L 1
1,3-Dichlorobenzene ug/L ND
1,4-Dichlorobenzene ug/L ND
1,2 3-Trichlorobenzene pg/L ND
1,2,4-Trichlorobenzene Kg/L 2
1,2,3,4-Tetrachlorobenzene ug/L ND
124, 5-Tetrachlorobenzene pg/L ND
Hexachlorobenzene pg/L ND
Trichloroethylene ug/L 2
Tetrachloroethylene ug/L 1
2-Chlorobenzotrifluoride ug/L ND
4-Chlorobenzotrifluoride ug/L ND
2 4-Dichlorobenzotrifluoride ug/L ND
3,4-Dichlorobenzotrifluoride Mg/L ND
Hexachlorobutadiene pug/L ND
Hexachlorocyclopentadiene ug/L ND
Odtachlorocyclopentene ug/L ND
Perchloropentacyclodecane (Mirex) pg/L ND
24, 5-Trichlorophenol ug/L ND
a-Hexachlorocyclohexane ug/L ND
b-Hexachlorocyclohexane ug/L ND
g-Hexachlorocyclohexane ug/L ND
d-Hexachlorocyclohexane ug/L ND
Benzoic Add pg/L ND
2-Chlorobenzoic acid ug/L ND
3-Chlorobenzoic acid ug/L ND
4-Chlorobenzoic acid ug/L ND
Chlorobenzoic acids, total ug/L ND
Chlorendic acid ug/L ND
Total Organic Carbon (TOC) mg/L 5
Total Organic Halides (TOX) ug/L B5

Motes:

RPD - Relative Percent Difference

ND - Non-detect at the associated detection limit

* RPD value could not be calculated due to one or more non-detect results
** RPD above the acceptable limit of 30,

A 7550 e Vil 1
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1.0 EXECUTIVE SUMMARY

Sixteen (16) groundwater samples (including one field
duplicate and one rinsate blank) were collected in July 1993, for the Occidental
Chemical Corporation (OxyChem) Off-Site Investigation (OSI) in Niagara
Falls, New York. The samples were analyzed for benzene, general organics?,
HPLC parameters, total soluble phosphorous, total organic carbon (TOC), total
organic halides (TOX), and various metals. -

Benzene

Most benzene results were acceptable without
qualification. Qualification of the remaining data as estimated was due to
holding time exceedances of one day and three slightly high surrogate
recoveries. Most of the samples contained less than 40 ug/L of benzene.
Samples OW653B, OW658C, OW658D and OW659B contained levels of
benzene ranging from 150 to 1500 pg/L.

General Organic Parameters

Most sample analysis results were acceptable without
qualification. The only exception was the trichloroethene result reported for
sample OW652C which was qualified as estimated due to low MS/MSD
recoveries.

Samples were reported to contain chlorotoluenes,
chlorobenzene, dichlorobenzenes, chlorobenzotrifluorides, trichloroethylene,
hexachlorocyclohexane, and tetrachloroethylene. The highest concentrations
of general organic compounds were observed in samples OW658C, OW658D,
OW659B and OW659C.

1 General Organic and HLPC parameters are listed in Table 2.

2583/ Dhata Val/2 1 CONESTOGA-ROVERS & ASSOCIATES
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HPLC Parameters

All quality control data were acceptable, indicating good
accuracy and precision were achieved during sample analysis. All sample
results were ND.

Total Soluble Phosphorus

All quality control data were acceptable, indicating good
accuracy and precision were achieved during sample analysis. A phosphorus
concentration of 17 pg/L was reported for sample MW-1 while all other
phosphorus results were ND.

TOC

Positive TOC results ranging from 2 to 12 mg/L were
reported by the laboratory. Due to low level TOC concentrations reported for
both the method blanks and rinse blank all sample concentrations less than
or equal to 5 mg/L were qualified as non-detect. All remaining data were
acceptable without qualification except for the result for sample OW658B
which was flagged as estimated due to a slightly low matrix spike recovery.

TOX

Upon review of the TOX data, several deficiencies in the
execution of the method were observed. The most critical of these
deficiencies was that column breakthrough exceeded the 10 percent limit
established in Method 450.1. Due to the uncertainty of the resulting data, all

TOX results were rejected (R).

The deficiencies have been addressed by the laboratory
and corrective measures are being implemented to ensure the quality of
future TOX analysis.

2 CONESTOCA-ROVERS & ASSOCIATES
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Metals Analysis
All quality control data provided for arsenic, lead and

mercury analyses were acceptable indicating good accuracy and precision were
achieved.

All arsenic and mercury results were ND. Lead
concentrations from 19 to 37 pg/L were reported for samples OW653B,
OWe653C, OW658D, OW659D and MW-1.

8/ Data Val/2 3 CONESTOGA-ROVERS & ASSOCIATES






2.0

GENERAL

Analytical services for Occidental Chemical Corporation
(OxyChem) were provided by Recra Environmental Incorporated (Recra),
Wadsworth /Alert Laboratories (WAL), OxyChem Technology Center -
Central Sciences and the OxyChem Niagara Plant Works Laboratory.

Sixteen (16) groundwater samples (including one field
duplicate and one rinsate blank) were collected in July 1993 for the OSI. A
sample key is presented in Table 1. The samples were submitted to the above
laboratories for the following analyses:

Parameter Analytical Method

Benzene USEPA SW-846 Method 8020

General Organics! Occidental Chemical Corporation
Microextraction Method

HPLC Parameters! Modified Solvent Exchange Method

Total Soluble Phosphorous 40 CFR Part 136 Method 365.2

Total Organic Carbon (TOC) USEPA SW-846 Method 9060

Total Organic Halides (TOX) USEPA Method 450.1 (Modified)

Arsenic and Lead USEPA Method 200.7

Mercury USEPA SW-846 Method 7470

The above methods are referenced from sources as
detailed in Appendix C - Chemical Sampling and Quality Assurance Plan,
Niagara Plant Supplemental Data Collection Program, May 9, 1988,
hereinafter referred to as the "QAP".

A summary of the analytical results is presented in
Table 3. The Quality Assurance/Quality Control (QA/QC) criteria by which
these data have been assessed are outlined in the QAP.

58 Diuts, Vil 4 CONESTOCA-ROVERS & ASSOCIATES

General Organics and HPLC Parameters are listed in Table 2.
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3.0 HOLDING TIMES

Sample holding times as specified in the relevant
methods and the “QAP” are summarized in Table 4. Adherence to these
holding time criteria was evaluated by comparison of collection and
extraction (and/or analysis) dates obtained from the Chain of Custody forms
and final analytical reports respectively. A summary of all sample holding
times is attached as Table 5.

Benzene analysis was performed on samples OW652B,
OW658B, OW658C, OW658D AND OW661B outside of the seven day holding
time sited in both the "QAP" and Method 8020. In general, holding time
exceedences tend to demonstrate a low bias in results due to the potential loss
of the analyte of concern. The associated benzene results for these samples
were therefore qualified as estimated.

581/ Data Val/2 5 CONESTOGA-ROVERS & ASSOCIATES
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40 SAMPLE PRESERVATION

Upon review of the field log notebooks and sample Chain
of Custody forms, it was determined that all samples were properly preserved
after collection. All samples were received by the laboratory at 4°C (£2°C),
indicating proper storage of samples during shipment.

2580/ Data Vil/2 6 CONESTOGA-ROVERS & ASSOCIATES
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50 METHOD BLANK ANALYSES

The purpose of assessing the results of laboratory blank
analyses is to determine the existence and magnitude of contamination
introduced during analysis. Laboratory blanks were analyzed at a minimum
frequency of one per 20 investigative samples and/or one per analytical
sequence. A summary of the method blank analyses data is presented in

Table 6.

TOC values of 1 mg/L were reported for the method
blanks analyzed. All sample concentrations less than five times the
associated blank concentration were qualified as non-detect, as these results
are probably a reflection of laboratory contamination (see Table 7).

A perchloropentacyclodecane result was not available for
the method blank extracted on July 14, 1993 for general organics due to a broad
interference peak. As all sample results reported for this compound were
ND, this interference peak appeared to be an isolated incident and did not
warrant qualification of sample data. Blank analyses for all other parameters
yielded non-detect results, indicating that laboratory contamination was not a
factor for these analyses.

25K/ Dats Val/2 7 CONESTOGA-ROVERS & ASSOCIATES
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6.0 SURROGATE SPIKE RECOVERIES

In accordance with Method 8020, all samples and blanks
analyzed for benzene are spiked with surrogate prior to analysis. Surrogate
recoveries provide a means to evaluate the effects of individual sample
matrices on analytical efficiency. Control limits for acceptable surrogate
recoveries are specified in the “QAP” as 50 to 120 percent.

The surrogate compound employed for VOC analysis was
alpha, alpha, alpha-trifluorotoluene, and a summary of the surrogate
recoveries is presented in Table 8. Surrogate recoveries could not be reported
for samples OW652C, OW657B, OW657C, OW657D and OW658B due to
sample matrix interferences. For all of these samples except OW658B, an
alternative surrogate, 1-chloro-4-fluorobenzene, was employed to evaluate
analytical efficiency. Surrogate performance could not be assessed for sample

OW658B.

Outlying (high) surrogate recoveries were reported for
samples OW652B, OW652C and OW661B (duplicate of OW652B). As this may
indicate a high bias in the VOC data, all positive benzene results for these
samples were qualified as estimated (see Table 9).

The analysis of all remaining VOC samples yielded
surrogate spike recoveries within the contract control limits. Laboratory
performance was deemed acceptable on an individual sample basis, with the
exceptions noted above.

2583/ Dhata Val/2 8 CONESTOGA-ROVERS & ASSOCIATES






7.0

BLANK SPIKE ANALYSES

Blank spikes are prepared and analyzed as samples to
assess the analytical efficiencies of the methods employed, independent of
sample matrix effects. Blank spike analyses are performed at a minimum
frequency of one per 20 investigative samples, or one per analytical batch.
Control limits for acceptable spike recoveries are specified in the “QAP” as 60
to 100 percent, however, recoveries up to 120 percent were considered
acceptable.

Blank spikes were reported for the analyses of general
organic and HPLC parameters, and a summary of the results is presented in
Table 10. The analysis of one blank spike (extracted on July 9, 1993 for general
organic parameters) yielded a 121 percent recovery for
perchloropentacyclodecane which is slightly above the control limits. This
may indicate a high bias in positive results for this compound. As all sample
results for perchloropentacyclodecane were ND, however, no qualification of
the data was necessary.

Due to the broad interference peak previously reported for
the method blank extracted on July 14, 1993 for general organic parameters, a
spike blank recovery for perchloropentacyclodecane was also unavailable for
evaluation.

All other blank spike analyses for both general organic
and HPLC parameters were within the control limits, indicating acceptable
analytical efficiency was achieved.

2543/ Data Val/2 9 CONESTOCA-ROVERS & ASSOCIATES
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2580/ Data Val/2 10 CONESTOGA-ROVERS & ASSOCIATES

REFERENCE STANDARD ANALYSES

In order to evaluate the accuracy of instrument
calibration, reference standards are obtained from an independent source and
analyzed. Reference standard analysis is performed at a minimum frequency
of one per 20 investigative samples, or one per analytical batch. Reference
standards were analyzed for general organics, arsenic and lead, and TOC
analyses and the results are summarized in Table 11.

Control limits specified in the "QAP" for the analysis of
general organics reference standards were 60 to 100 percent. Again, recoveries
up to 120 percent were deemed acceptable. All reference standards recoveries
were within these limits indicating good analytical accuracy was achieved for
this analysis.

All reference standard analyses for TOC, arsenic and lead
yielded recoveries within generally acceptable limits of 80 to 120 percent.
Thus, acceptable analytical accuracy was also achieved for these analyses.
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The recoveries of MS/MSD analyses are used to assess the
analytical accuracy achieved on individual sample matrices. The relative
percent difference (RPD) values between the MS and MSD results are used to
assess analytical precision. MS/MSD analyses were performed at a minimum
frequency of one per 20 investigative samples for benzene, general organic
and HPLC parameters. MS/MSD recoveries and RPDs are summarized in
Table 12. As established in the "QAP", control limits for percent recovery
were 60 to 100 percent (although, for data validation purposes, an upper
control limit of 120 percent was employed ) and a maximum RPD value of
20 percent was considered acceptable.

All MS/MSD recoveries and RPD values reported for the
HPLC and benzene analyses were acceptable based on the criteria stated above.
On this basis, analytical accuracy and precision were deemed acceptable for
these analyses.

For general organic parameters analysis, MS/MSD
recoveries for sample OW657C could not be reported for trichloroethylene

~ and tetrachloroethylene due to high concentrations in the sample. Thus,

accuracy and precision for the analysis of these compounds could not be
evaluated on the basis of MS/MSD results.

Analysis of the MS for sample OW657C also yielded an
outlying (high) recovery for perchloropentacyclodecane. Since the MS
recovery reported for this compound was acceptable, however, qualification
of the data was not necessary.

For sample OW652C, the MS and MSD recoveries
reported for trichloroethylene were below the control limits. Since reference
standard and blank spike recoveries for this compound were acceptable, the
low recoveries appear to be matrix related. Because these recoveries may
indicate a low bias, the trichloroethylene result reported for this sample was
qualified as estimated.



All remaining MS/MSD recoveries and RPD values
reported for general organic parameters analysis were acceptable, indicating
good laboratory precision and accuracy were achieved.

2583,/ Data Val/2 12 CONESTOGA-ROVERS & ASSOCIATES
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10.0 MATRIX SPIKE (MS) ANALYSES

The recoveries of MS analyses are used to assess the
analytical accuracy achieved on individual sample matrices. Matrix spikes
were performed at a minimum frequency of one per 20 investigative samples
for metals, phosphorous, and TOC analyses. Recoveries are summarized in

Table 13.

All MS recoveries were evaluated against control limits of
75-125 percent. A recovery of 74 percent was reported for the TOC MS
analysis. As the reference standard previously evaluated for TOC analysis
was acceptable, the low recovery is probably caused by the sample matrix. As
this result may indicate a low bias in TOC data reported for this sample, the
TOC result for sample OW658B was qualified as estimated.

All MS recoveries reported for metals and phosphorus
were acceptable, indicating acceptable analytical accuracy was achieved for
these analyses.
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1.0 DUPLICATE SAMPLE ANALYSES

In order to assess laboratory precision, duplicate samples
are prepared and analyzed by the laboratory. Analytical precision is deemed
acceptable if resulting RPD values are less than 20 percent for sample values
greater than five times the contract required detection limits (CRDLs). For
sample results less than five times the CRDL, a control limit of plus or minus
two times the CRDL is employed.

For this study, duplicate arsenic and lead analyses were
performed on sample OW658C. A summary of the analytical data and
resulting RPDs is presented in Table 14. Since all results for these analyses
were non-detect, RPD values were not applicable and analytical precision was
deemed acceptable.

258 /Data Val/2 14 CONESTOGA-ROVERS & ASSOCIATES
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12.1 RINSATE BLANK ANALYSES

Rinsate blanks are collected and analyzed to evaluate the
possibility of cross-contamination introduced during sampling. For this
study, a rinse blank was collected and analyzed for all parameters. A
summary of the results is attached as Table 15.

TOC analysis of the rinse blank yielded a result of 1 mg/L.
All sample results less than five times these concentrations were qualified as
non-detect due to the likelihood that they reflect contamination. A summary
of the qualified data is presented in Table 16. All other analyses yielded
non-detect results indicating that contamination introduced during sampling
was not a factor in this study.

122 FIELD DUPLICATE ANALYSES

In order to asses the analytical and sampling protocol
precision, field duplicate samples are collected and submitted "blind" to the
laboratory for analysis. Precision is then evaluated based on the RPD values
reported.

For this study, the field duplicate samples collected were
samples OW652B and OW661B. A summary of the field duplicate results and
RPD values is presented in Table 17. In accordance with the "QAP", RFD
values less than 20 percent were considered acceptable for general organics,
benzene and HPLC analyses. For all other analyses, a general limit of
30 percent was employed to evaluate overall precision.

All RPD values reported for field duplicate analyses were

less than the limits cited above. Analytical and sampling precision were
deemed acceptable for these parameters on this basis.
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13.0 CONCLUSIONS

Based on the assessment detailed in the foregoing, the
data produced by WAL, Recra, OxyChem Technology Center - Central Sciences
and The OxyChem Niagara Plant Works Laboratory are acceptable with the
specific exceptions and qualifications noted herein.
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Sample 1D,

MW-1
OWe52B
Oowes2C
OW653B

OWe57B
OwWe57C
OwWe57D
OW658B

OWe58D
OWa59B
OwWe59C
OWe659D
OW661B

TABLE1
SAMPLE KEY

PHASE 2- ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993

Well LD.

MW-1
OWe652B
Oowes2C
OW653B
OWe53C
OW6578
OW657C
OW657D
OWe588
OWe58C
OwWe58D
OW659B
OwWe59C
OWe659D

OWe52B (Duplicate)



TABLE 2

GENERAL ORGANIC AND HPLC PARAMETERS
PHASE 2- ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
General Organics HPLC Parameters
Toluene Benzoic Acid
Chlorobenzene 2-Chlorobenzoic Acid
2-Chlorotoluene 3-Chlorobenzoic Acid
4-Chlorotoluene 4-Chlorobenzoic Acid
1,3-Dichlorobenzene Chlorobenzoic Acids, Total
1,4-Dichlorobenzene Chloroendic Acid
1,2-Dichlorobenzene
2,3- /3 ,4-Dichlorotoluene
2,6-Dichlorotoluene
2 3-/3 4-Dichlorotoluene
Trichloroethylene
Tetrachloroethylene
4-Chlorobenzotrifluoride
2-Chlorobenzotritfluoride

3 4-Dichlorobenzotriflouride
2,4-Dichlorobenzotriflouride
1,2, 4-Trichlorobenzene

1,2, 3-Trichlorobenzene
Hexachlorobutadiene
2,4,5-Trichlorotoluene

2.3 6-Trichlorotoluene

1,24 5-Tetrachlorobenzene
Hexachlorocyclopentadiene
2,4,5-Trichlorophenol
1,2,34-Tetrachlorobenzene
Octachlorocyclopentene
a-Hexachlorocyclohexane
b-Hexachlorocyclohexane
Hexachlorobenzene
g-Hexachlorocyclohexane
d-Hexachlorocyclohexane
Perchloropentacyclodene (Mirex)

CRA 583/ DataVal/2
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TABLE3 .

ANALYTICAL DATA SUMMARY
FHASE 2 - ROUND 2 OS] SAMPLING 199
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Sample Description: OW65IF8  OWesIE OWB52C
Sample Date: 07/0K/93 Dup. o7io9a3
Detection
Amalytes Units Level
Phosphorus, Total Soluble ug P/L bl ND ND ND
Arsenic ug/L n ND2Z6 ND 26 ND 2%
Mercury Bg/L 04 ND ND ND
Lead ng/L 18 ND 33 ND 23 ND33
Toluene ng/L 1 ND ND ND
2-Chlorotoluene ug/L 1 ND ND 12
4+Chiorotaluens ug/L 1 ND ND ND
24-/2,5-Dichlorotoluene Hg/L 1 ND ND ND
2,6-Dichlorotoluens ug/L 1 ND ND ND
23-/34-Dichlorotoluens ng/L 1 ND ND ND
235-Trichlorotoluene ug/L 1 ND ND ND
2A.5-Trichlerotoluene ug/L 1 ND ND ND
Benzens g/l 1 L] 5 18
Chlombenzens g/l 1 ND ND 2
1.2-Dichlorobenzense ug/L 1 ND ND ND
L3-Dichlorobenzene ug/L 1 ND ND 4
LA-Dichlorobenzens Hg/L 1 ND ND 2
1.2 3-Trichlorobenzene Hg/L 1 ND ND ND
1.2 4-Trichlorobenzens: Hg/L 1 ND ND 1
12,3 4-Tetrachlorobenzene ng/L 1 ND ND ND
1,24 5-Tetrachlorobenzene Hg/L 1 ND ND ND
Hexachlorobenzene ug/L 1 ND ND ND
Trichloroethylene ug/L 1 1 2 26]
Tetrachloroethylene ug/L 1 ND ND 4
I-Chlorobenzotrifluoride Hg/L 1 ND ND ND
#Chlorobenzotrifluoride Hg/Ll 1 ND ND 1
24-Dichlorobenzotrifluoride ug/L 1 ND ND ND
3 4-Dichlorobenzotriflucride ng/L 1 ND ND ND
Hexachlorobutadiene ng/L 1 ND ND ND
Hexachlorocyclopentadiens ug/L 1 ND ND ND
Octachlorocyclopentene ug/L 1 ND ND ND
Perchloropentacyclodecane (Mirex) pg/L 1 ND ND ND
24,5-Trichlorophenol ng/L 10 ND ND ND
a-Hoxachlorocyclohexane ug/L 1 ND ND 1
b-Hexachlorocyclohexane pg/L 1 ND ND ND
g-Hexachlorocydohexane ug/L 1 ND ND ND
d-Hexachlorocydohexane pg/L 1 ND ND ND
Bonzoic acid wg/L 100 ND ND ND
I-Chlorobenzoic acid ug/L 30 ND ND ND
FChlorobenzoic acid ug/L 0 ND ND ND
#+Chlorobenzoic acid ug/L 30 ND ND ND
Chlarobenzoic acids, total ug/L %0 ND ND ND
Chlorendic acid ng/L 250 ND ND ND
Taotal Organic Carbon (TOC) mg/L 1 7 9 ND3
Tatal Organic Halides (TOX) Hg/L &) R R ]

ND - Notdetected at or above the detection level

OwWhs3E
0711393

E%EEEE%EE%%5§EE§!§§E%E%éEHE*EE§§§§%§E§EE§%

=z
L=

ND4

OWs53C
07/13193

%5%%%%%55%%3555

~E8855586555555555552325333
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TABLE 3
AMALYTICAL DATA SUMMARY
PHASE 2- ROUND 2 OSI SAMPLING 1993
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Sample Description: OWes78 OWESTC  OWs57D
Sample Date: o773 070793 OFI0TIa3
Detection

Analytes Units Level
Phosphorus, Total Soluble pg P/L 10 WD ND WD
Arsenic pg/L 19 ND 26 ND 28 ND 26
Mercury ng/L 04 ND ND ND
Lead ug/L 18 ND 33 ND 33 NI 33
Toluene ng/L 1 ND ND WD
2-Chlorotoluens pg/L 1 WD ND 4
4+Chlorotoluene ug/L 1 ND ND ND
2,4-/2,5-Dichlorotoluene ug/L 1 ND ND ND
2.6-Dichlorotoluens ug/L 1 MWD ND WD
2.3-/3.4-Dichlorotoluene pugsL 1 ND ND WD
2.3 6-Trichlorotoluene ne/L 1 ND ND ND
2.4 5-Trichlorotoluens ug/L 1 ND ND ND
Benzene ug/L 1 ND ND ND
Chlorobenzens ug/L 1 ND ND 1
1.2-Dichlorobenzens ug/L 1 MWD ND ND
1,3-Dichlorobenzens kg/L 1 ND ND ND
14-Dichlorobenzene pg/L 1 ND ND ND
1,2, 3-Trichlorobenzenes /L 1 ND ND ND
1.2 4-Trichlorobenzene pg/L 1 ND ND ND
1.2,34-Tetrachlorobenzene Hg/L 1 ND ND ND
1.2,4,5-Tetrachlorobenzene Hg/L 1 ND ND ND
Hexachlorobenzene ng/L 1 ND ND ND
Trichloroethylene pg/L 1 . 1100 120
Tetrachloroethylens pg/L 1 1 120 il
2-Chlorobenzotrifluoride pg/L 1 MD ND WD
4Chlorobenzotrifluoride pe/L 1 ND 1 ND
2 4-Dichlorobenzotrifluoride Hg/L 1 ND ND ND
34-Dichlorobenzotrifluoride pg/L 1 ND. ND ND
Hexachlorobutadiene pg/L 1 ND ND ND
Hexachloroey clopentadiene pg/L 1 ND ND ND
Cctachlorocyclopentene pg/L 1 ND ND ND
Perchloropentacyclodecane (Mirex) pg/L 1 ND ND ND
2,4,5-Trichlorophenol pg/L 10 ND ND ND
a-Hexachlarocyclohexane ug/L 1 ND ND ND
b-Hexachlorocyclohexane pg/L 1 NI ND ND
g-Hexachlorocyclohexane pg/L 1 ND ND ND
d-Hexachlarocyclohexane ng/L 1 ND ND ND
Benzoic acid ug/L 100 ND ND ND
2-Chlorobenzoic acid pg/L i MWD ND ND
3Chlorobenzoic acid ug/L 30 ND ND ND
4-Chlorobenzoic acid HE/L 30 ND ND ND
Chlorobenzoic acids, total ueL S NI ND WD
Chlorendic acid pg/L 250 ND ND ND
Total Organic Carbon (TOC) mg/L 1 6 ND2 ND3
Total Organic Halides (TOX) pg /L 50 R E R
Mobes:

ND - Mot detected at or above the detection level
shown in the column entitled “Detection Level”,
Whare detection levels vary, the detection level
is shown with the respective analyses.

] - Associated result is estimated

E - Result was rejected

CRA 2583/ Diakalal /1

OWes58B
0712193

ND

ND 23

WD

ND 18

ND
ND
ND
ND

ND
ND

6
ND

ND
ND

OWaSEC
07112193

ND
ND 23
ND
ND 18
ND

14
ND
ND
ND

1100]
110
ND
ND
ND
ND

NI
ND

ND2
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Sample Description:
Sample Date:

Phosphorus, Total Soluble
Arsenic

24-/2 5-Dichlorotoluens
2.3-/3 4-Dichlorotoluene

34-Dichlorobenzotrifivonide
Hexachlorobutadiene
iene

Hexachlorocyclopentad
Octachlorocyclopentene

Perchloropentacyclodecane (Mirex)

24.5-Trichlorophenol
a-Hexachlorocyclohexane

#Chlorobenzoic acid
Chiorobenzoic acids, total
Chlorendic acid

Total Organic Carbon (TOC)
Total Organic Halides (TOX)

I oo

ug/L
ug/L
ug/L
g/l
ug/L
ug/L
Bg/L
kg /L
ug/L
ng/L
mg/L
kg/L

TABLE3

ANALYTICAL DATA SUMMARY
PHASE 2- ROUND 1 051 SAMPLING 199
OCCIDENTAL CHEMICAL CORPORATION

g-'EEBBEE""""""E"'"""""'""'""""""'"""""'"”"”"-"HH""_”"-EEEE EE

ND - Notdetected at or above the detection level

CEA T D el 17

JULY 1993
OWBSSD  OWES98
0712/93 0708/93

ND ND
NDB ND 26
ND ND

an ND 33
3 ND
160 190
1 2
n 5
3 ND
2 ND
ND ND
ND ND
1100§ 1500
0 1200
100 i |
330 360
200 350
ND ND
M ND
ND ND
ND ND
ND ND
n ND
1 ND
ND ND
&0 B&
9 7
ND 29
ND ND
ND ND
ND ND
ND ND
ND ND
8 1
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND2 7
R R

OWES9C
0707193

Wﬁﬁéﬁ5EE%%%E%%ééé%%ﬁ%é%%%%ééiiﬁ§¥E§§~ﬂEEHEEE§

OWBss9D

oX1393 0716093

5556565888 --5586555~548

6568888888~ 8

4
=)

ND

Z ¥
NEU

§8555655255555556552585555458x

“EEEE

68658888

ND4
R
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TABLE4

MAXIMUM HOLDING TIMES
FHASE 2 - ROUND 2 OS1 SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1953
Laboratory Analysis Method Maximum Holding Times (1
(Contractural)
General Organics OxyChem Microextraction Method 7 days from collection to extraction
40 days from extraction to analysis
Benzene 8020 7 days from collection to analysis
HPLC Parameters Solvent Exchange Method 30 days from collection to analysis
Total Organic Carbon 9060 28 days from collection to analysis
Total Organic Halides 450.1 7 days from collection to analysis
Total Soluble Phosphorus 365.2 28 days from collection to analysis
Arsenic and Lead 200.7 28 days from collection to analysis
Mercury 7470 28 days from collection to analysis
Notes:

(M Contractual holding times in accordance with the "QAP".
@ Technical holding times in accordance with the methods cited.

CRA 2583/ Daada Val /7
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Maximum Holding Times @
(Technical)

NA

7 days from collection to analysis
NA
28 days from collection to analysis
7 days from collection to analysis
28 days from collection to analysis
6 months from collection to analysis

28 days from collection to analysis
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TABLE5

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 2 OSI SAMFLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Date Date Date
Analyses Sampled Extracted Analyzed

General Organics 07/08/93  07/12/93 07/13/93

Benzene 07/08/93 07/16/93
HPLC Parameters 07/08/93 07/14/93 07/15/93
TOC 07/08/93 08/05/93
Arsenic and Lead 07/08/93 07/19/93
Mercury 07/08/93 07/16/93
Soluble Phosphorus ~ 07/08/93 07/13/93
General Organics ~ 07/09/93  07/12/93  07/13/93
Benzene 07/09/93 07/16/93
HPLC Parameters 07/09/93 07/22/93 07/23/93
TOC 07/09/93 08/05/93
Arsenic and Lead 07/09/93 07/19/93
Mercury 07/09/93 07/16/93
Soluble Phosphorus ~ 07/09/93 07/13/93
General Organics 07/13/93 07/14/93 07/16/93
Benzene 07/13/93 07/20/93
HPLC Parameters 07/13/93 07/22/93 07/23/93
TOC 07/13/93 08/05/93
Arsenic and Lead 07/13/93 07/20/93
Mercury 07/13/93 07/16/93
Soluble Phosphorus ~ 07/13/93 07/20/93
General Organics 07/13/93 07/13/93 07/14/93
Benzene 07/13/93 07/20/93
HPLC Parameters 07/13/93 07/22/93 07/23/93
TOC 07/13/93 08/05/93
Arsenic and Lead 07/13/93 07/20/93
Mercury 07/13/93 07/16/93
Soluble Phosphorus ~ 07/13/93 07/20/93

Holding
Time (1)
(days)
4

6

13
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Holding
Time (2)
(days)
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Sample

OWe57B

OWe57C

OWe57D

OWaGSB

CRA 2553/ DataVal/2

TABLE 5

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Date Date Date
Analyses Sampled Extracted Analyzed

General Organics 07/07/93 07/09/93 07/10/93

Benzene 07/07/93 07/14/93
HPLC Parameters 07/07/93 07/14/93 07/15/93
TOC 07,/07/93 07,/09/93
Arsenic and Lead 07/07/93 07/19/93
Mercury 07/07/93 07/13/93
Soluble Phosphorus 07/07/93 07/13/93
General Organics 07/07/93 07/09/93 07/10/93
Benzene 07/07/93 07/14/93
HPLC Parameters 07/07/93 07/14/93 07/15/93
TOC 07/07/93 07/09/93
Arsenic and Lead 07/07/93 07/19/93
Mercury 07/07/93 07/13/93
Soluble Phosphorus ~ 07/07/93 07/13/93
General Organics 07/07/93 07/12/93 07/13/93
Benzene 07/07/93 07/14/93
HPLC Parameters 07/07/93 07/14,/93 07/15/93
TOC 07/07/93 07/09/93
Arsenic and Lead 07/07/93 07/19/93
Mercury 07/07/93 07/13/93
Soluble Phosphorus 07/07/93 07/13/93
General Organics 07/12/93 07/14/93 07/16/93
Benzene 07/12/93 07/20/93
HPLC Parameters 07/12/93 07/22/93 07/23/93
TOC 07/12/93 08/05/93
Arsenic and Lead 07/12/93 07/20/93
Mercury 07/12/93 07/16/93
Soluble Phosphorus 07/12/93 07/20/93

Holding
Time (1)
(days)
2

7

10
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Sample

OWe58D

OWe598B

OwWe59C
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TABLES

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Date Date Date
Analyses Sampled Extracted  Analyzed

General Organics 07/12/93 07/14/93 07/16/93

Benzene 07/12/93 07/20/93
HPLC Parameters 07/12/93  07/22/93  07/23/93
TOC 07/12/93 08/05/93
Arsenic and Lead 07/12/93 07/20/93
Mercury 07/12/93 07/16/93
Soluble Phosphorus ~ 07/12/93 07/20/93
General Organics 07/12/93 07/14/93 07/16/93
Benzene 07/12/93 07/20/93
HPLC Parameters 07/12/93 07/22/93 07/23/93
TOC 07/12/93 08/05/93
Arsenic and Lead 07/12/93 07/20/93
Mercury 07/12/93 07/16/93
Soluble Phosphorus ~ 07/12/93 07/20/93
General Organics 07/08/93 07/12/93 07/13/93
Benzene 07/08/93 07/15/93
HPLC Parameters 07/08/93 07/14/93 07/15/93
TOC 07/08/93 07/09/93
Arsenic and Lead 07/08/93 07/19/93
Mercury 07/08/93 07/13/93
Soluble Phosphorus ~ 07/08/93 07/13/93
General Organics 07/08/93 07/09/93 07/10/93
Benzene 07/08/93 07/14/93
HPLC Parameters 07/08/93 07/14/93 07/15/93
TOC 07/08/93 07/09/93
Arsenic and Lead 07/08/93 07/19/93
Mercury 07/08/93 07/13/93
Soluble Phosphorus ~ 07/08/93 07/13/93

Holding
Time (1)
(days)
2

10

10
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Sample

OWa59D

OWe61B

MW-1

Notes:
(1)
(2)
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TABLE 5

SAMPLE HOLDING TIME SUMMARY
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
JULY 1993

Analyses

General Organics
Benzene
HPLC Parameters
TOC
Arsenic and Lead
Mercury
Soluble Phosphorus

General Organics
Benzene
HPLC Parameters
TOC
Arsenic and Lead
Mercury
Soluble Phosphorus

General Organics
Benzene
HPLC Parameters
TOC
Arsenic and Lead
Mercury
Soluble Phosphorus

Date
Sampled

07/13/93
07/13/93
07/13/93
07/13/93
07/13/93
07/13/93
07/13/93

07/08/93
07/08/93
07/08/93
07/08/93
07/08/93
07/08/93
07/08/93

07/16/93
07/16/93
07/16/93
07/16/93
07/16/93
07/16/93
07/16/93

Date
Extracted

07/14/93

07/22/93

07/12/93

07/14/93

07/19/93

07/22/93

Sample holding time from collection to extraction
Sample holding time to analysis

Holding time exceedance

Date
Analyzed

07/16/93
07/20/93
07/23/93
08/05/93
07/20/93
07/16/93
07/20/93

07/13/93
07/16/93
07/15/93
08/05/93
07/19/93
07/16/93
07/13/93

07/19/93
07/20/93
07/23/93
08/05/93
07/20/93
07/23/93
07/30/93

Holding
Time (1)
(days)

1

9
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TABLE 6

METHOD BLANK DATA

PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Detection Blank
Limit Conce,
(ug P/L) (ug P/L)
Date Analyzed: 07/13/93
Analyte
Phosphorous, Total Soluble 10 ND
Detection Blank
Limit Conc.
(ug/L) (ug/L)
Date Analyzed: 07/13/93
Analyte
Mercury 0.20 ND
Detection Blank
Limit Conc.
(ug/L) (ug/L)
Date Analyzed: 07/19/93
Analyte
Arsenic 26 ND
Lead 33 ND

CHA 2580/ DaaVal (2

Blank
Cone,
(ug P/L)
07/13/93

Blank
Conc.

(ug/L)
07/13/93

ND
Blank

(ug/L)
07/20/93

ND18

Blank
Conc.

(ug PIL)
07/20/93

ND

Blank
Cone,

(ug/L)
07/23/93

ND

Pagelof3

Blank
Cone.
(ug P/L)
07/30/93
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TABLE &
METHOD BLANK DATA
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
JULY 1993
Detection Blank Blank Blank Blank
Limit Conc. Conc. Conec. Cone.
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Date Analyzed: 07/15/93 07/16/93 07/16/93 07/20/93
Analyte
Benzene 1 ND ND ND ND
Detection Blank Blank Blank Blank
Limit Conc. Conc, Conc. Conc.
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Date Extracted: 07/09/93 07/13/93 07/16/93 07/19/93
Compound
Toluene ND ND ND ND ND
2-Chlorotoluene ND ND ND ND ND
4-Chlorotoluene ND ND ND ND ND
2A4-/2 5-Dichlorotoluene ND ND ND ND ND
2,6-Dichlorotoluene ND ND ND ND ND
2,3-/3 A-Dichlorotoluene ND ND ND ND ND
2,3,6-Trichlorotoluene ND ND ND ND ND
2,4 5-Trichlorotoluene ND ND ND ND ND
Chlorobenzene . ND ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND ND
1,2 3-Trichlorobenzene ND ND ND ND ND
1,2 4-Trichlorobenzene ND ND ND ND ND
1,23 4-Tetrachlorobenzene ND ND ND ND ND
1,24,5-Tetrachlorobenzene ND ND ND ND ND
Hexachlorobenzene ND ND ND ND ND
Trichloroethylene ND ND ND ND ND
Tetrachloroethylene ND ND ND ND ND
2-Chlorobenzotrifluoride ND ND ND ND ND
4-Chlorobenzotrifluoride ND ND ND ND ND
2 4-Dichlorobenzotrifluoride ND ND ND ND ND
3.4-Dichlorobenzotrifluoride ND ND ND ND ND
Hexachlorobutadiene ND ND ND ND ND
Hexachlorocyclopentadiene ND ND ND ND ND
Octachlorocyclopentene ND ND ND ND ND
Perchloropentacyclodecane (Mirex) ND ND ND o

CRA 258/ DataVal /2
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Date Extracted:

Compound

Benzoic acid

2-Chlorobenzoic acid
3-Chlorobenzoic acid
4-Chlorobenzoic acid
Chlorobenzoic acids, total

Chlorendic acid

Date Analyzed:

Compound
Total Organic Carbon (TOC)

Notes:

*  Result not available due to broad interference peak.

CHA 2583/ DataVal /2

TABLE 6

METHOD BLANK DATA
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Detection Blank
Limit Conc.
(ug/L) (ug/L)
07/09/93
10 ND
ND ND
ND ND
ND ND
ND ND
Detection Blank
Limit Conc
(ug/L) (ug/L)
07/15/93
100 ND
30 ND
30 ND
30 ND
90 ND
250 ND
Detection Blank
Limit Conc,
(ug/L) (ug/L)
07/09/93

Blank Blank
Cone. Conc.
(ug/L) (ug/L)

07/13/93 07/16/93

ND

ND
ND ND

Blank
Conc

(ug/L)
08/05/93

Page3of3
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TABLE 7

QUALIFIED SAMPLE DATA DUE TO METHOD BLANK CONTAMINATION
PHASE 2 - ROUND 2 OSI SAMPLING

Parameter Compound

:
2

g
2

Notes:

TOC Total Organic Carbon.

1 Associated value is estimated.
ND Non-Detect at associated limit.

CRA 3583/DaaValli

Blank Analysis

Date

7/9/93

8/5/93

Blank Conc.

OCCIDENTAL CHEMICAL CORPORATION
JULY 1993

Associated

Sample

OWe57C
OWe57D

Owe52C
OWe653B
OWae53C
OWae58C
OWe658D
MW-1

Sample Conc.
(mg/L)

w M

e bR W e W

Qualified
Sample Conc.

(mg/L)

ND3

ND4
ND3
ND2
ND2
ND4
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SURROGATE SPIKE RECOVERIES FOR BENZENE ANALYSES
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORFORATION

JULY 1993
a,a,a-Trifluorotoluene 1-Chloro-4-Fluorobenzene

Sample ID Recovery Recovery

(percent) - (percent)
OWe652B 125* -
Oowes2C I 96
OWe538 122* -
OWe57B I 107
OWe57C [ 107
OWe57D I 100
OWe58B I -
OWe58C 111 -
OWa58D 104 -
OWe59B 103 -
OWa59C 79 -
OWe59D 109 =
OW661B 122* -
MW-1 118 -
Notes:

I - Surrogate recovery not available due to sample matrix interferences.
* - Surrogate recovery outside of control limits (50-120%)

CRA 2583/ Diata Val/2



TABLE 9

QUALIFIED DATA DUE TO OUTLYING SURROGATE RECOVERIES
PHASE 2 - ROUND 2 OS1 SAMFPLING
OCCIDENTAL CHEMICAL CORPORATION

Qutlying
Sample 1.D. Surragate
OWe52B a,aa-Trifluorotoluene
OWa&53B a,aa-Trifluorotoluene
OWeo1B
(Dup. of OW652B) aaa-Trifluorotoluene
MNotes:

] Associated value is estimated.

CRA 1583 Dhata’al,/1

JULY 1993

Surrogate
(Percent)
125

122

122

Control Benzene
Limits Conc,

(Percent) (ug/L)
50-120 5

50-120 150

50-120 5

Qualifier
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Date Extracted:
Compounds/Analytes

Toluene

Chlorobenzene
2-Chlorotoluene
4-Chlorotoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

2,4-/2 5-Dichlorotoluene

2 6-Dichlorotoluene

2,3-/3 4-Dichlorotoluene
Trichloroethylene
Tetrachloroethylene
4-Chlorobenzotrifluoride
2-Chlorobenzotrifluoride

3 A-Dichlorobenzotrifluoride
2 4-Dichlorobenzotrifluoride
1,2 4-Trichlorobenzene

1,2 3-Trichlorobenzene
Hexachlorobutadiene

2,4 5-Trichlorotoluene

2,3 6-Trichlorotoluene

1,2 4,5-Tetrachlorobenzene
Hexachlorocyclopentadiene
2,4 5-Trichlorophenol

1,23, 4-Tetrachlorobenzene
Octachlorocyclopentene
a-Hexachlorocyclohexane
b-Hexachlorocyclohexane
Hexachlorobenzene
g-Hexachlorocyclohexane
d-Hexachlorocyclohexane

TABLE 10

BLANK SPIKE RECOVERIES

PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993

Blank Spike
07/09/93

FAdFABIIBIE

76

100
116
108
112
12
12
112
112
116
116
108
112
120

115
120
108
100
115
112
100

Perchloropentacyclodecane (Mirex) 121*

CRA 2583/ DutaVal /2

Blank Spike
07/12/93

R R P e E S E PR SR E SRR SERRRY

Blank Spike
07/14/93

SZEEESSESERS

Pagelof2

Blank Spike
07/19/93

GaeIN

76

SdE

72

100
104
108
108
108
108
108
108
108
104
108
100

107

104

100
100

100



TABLE 10

BLANK SPIKE RECOVERIES
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
JULY 1993

Blank Spike Blank Spike
Date Extracted: 07/14/93 07/23/93

Benzoic acid
2-Chlorobenzoic acid
3-Chlorobenzoic acid
4-Chlorobenzoic acid
Chlorobenzoic acids, total
Chlorendic acid

RERERE
EEREEE

MNotes:

" Racmmyufmnh:alliuﬁts (60-120 percent). ‘
*  Recovery not available due to broad interference peak in the method blank.

CRA 583/ Data Val /2
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TABLE1N

REFERENCE STANDARD PERCENT RECOVERIES
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Reference Reference Reference
v Standard Standard Standard
Date Extracted: 07/12/93 07/14/93 07/20/93
Compounds
Toluene 87 92 98
Chlorobenzene B4 104 77
2-Chlorotoluene 99 1M 102
4-Chlorotoluene 77 101 80
1,3-Dichlorobenzene 76 99 52
1,4-Dichlorobenzene 74 101 76
1,2-Dichlorobenzene 73 100 76
2,4- /2 5-Dichlorotoluene 75 100 78
2,6-Dichlorotoluene 75 101 78
2,3-/3.4-Dichlorotoluene 75 100 77
Trichloroethylene 101 110 101
Tetrachloroethylene 99 99 111
4-Chlorobenzotrifluoride 109 108 110
2-Chlorobenzotrifluoride 107 108 110
3,4-Dichlorobenzotrifluoride 112 111 116
2 4-Dichlorobenzotrifluoride i 108 113
1,2 A-Trichlorobenzene 98 110 115
1,2 3-Trichlorobenzene 94 105 111
Hexachlorobutadiene 97 116 95
2,4 5-Trichlorotoluene 97 103 115
2.3 6-Trichlorotoluene 97 106 116
1,2,4,5-Tetrachlorobenzene 97 107 117
Hexachlorocyclopentadiene 107 92 103
2,4,5-Trichlorophenol 98 9 91
1,2 3,4-Tetrachlorobenzene 99 108 120
Octachlorocyclopentene 107 95 97
a-Hexachlorocyclohexane 102 101 109
b-Hexachlorocyclohexane 100 104 109
Hexachlorobenzene 99 98 118
g-Hexachlorocyclohexane 9 94 106
d-Hexachlorocyclohexane 98 % 104
Perchloropentacyclodecane (Mirex 102 102 111

CHA 583/ Data Val/2



REFERENCE STANDARD PERCENT RECOVERIES

TABLE 11

PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

Date Analyzed:
Analytes

Date Analyzed:
Analytes

Total Organic Carbon (TOC)

CRA 2583,/ Data Val/1

JULY 1993

Reference
Standard
07/19/93

94
100

Reference
Standard
07/09/93

104

Reference
Standard
07/20/93

99
103

Reference
Standard
08/05/93

o8

Page2of2
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MSIMSD Sample 1.D.:
Analytes

Benzene

Toluene

Chlorobenzene
2-Chlorotoluene
4-Chlorotoluens
1,3-Dichlorobenzens
14-Dichlorobenzens
1.2-Dichlorobenzene
2.4-/25-Dichlorotoluens

2 6-Dichlorotoluene

2.3 /3 A-Dichlorotoluene
Trichloroethylene
Tetrachloroethylene
4-Chlorobenzotrifluoride
2-Chlormbenzotrifluoride
A 4-Dichlorobenzotrifluorde
2.4-Dichlorobenzotrifluoride
1.2.4-Trichlorobenzens
1,2,3-Trichlorcbenzene
Hexachlorobutadiena
2.4,5-Trichlorotoluene

2,3, 6-Trichlorotoluene
1,24, 5-Tetrachlorcbenzene
Hexachlorocyclopentadiene
2,4 5-Trichlorophenol

1,23 4-Tetrachlorobenzene
Oxctachlorocyclopentene
a-Hexachlorocyelohexane
b-Hexachlorocyclohexane
Hexachlorobenzens
g-Hexachlorocydohexane
d-Hexachlorocyclohexane

Perchloropentacyclodecane (Mirex)

CRA 2583 /DataVal,/2
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TABLE 12 Pagelof2
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES FOR GENERAL ORGANIC ANALYSES
PHASE 2 - ROUND 2 OS5l SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
JULY 1993
OWES7C OWE5s2C OW-653C MW-1 OW-658D
MS MSD  RFD MsS MSD RPD M5 MSD  RPD M5 MsD  RPD MS MSD  RPD
105 02 3 = f s 3 : L : - 5 s & 2
72 &8 & 4 B0 5 76 72 5 B4 8A 5 = =
62 58 7 81 77 5 65 65 0 73 73 o = L
84 76 10 96 92 4 64 60 6 6 &H 0 . - =
] 60 13 76 72 5 72 &H & 76 76 0 . 2 .
65 62 5 77 73 5 69 & i 77 77 0 . z A
2 64 12 84 80 5 72 72 0 80 80 0 - x
68 64 6 84 80 5 72 72 0 B0 B0 i : - :
65 62 5 77 73 5 60 ] 0 77 77 i =
64 60 £ 7 72 5 72 68 & 76 76 0 = <
68 64 6 76 72 5 72 i o 76 76 0 . A -

NA{L) NA( ) 5 5 a 19 123 3 o2 a2 0 . .

WA  NA() ~ B4 84 5 108 108 0 100 104 4 . 3
92 B4 g 50 73 11 B8 84 5 L] 92 0 ¥ =
o 84 13 96 92 P 92 88 4 9% 100 4 = 4 :
100 &8 13 9 92 4 o 92 4 100 100 0 2 s :
10 88 13 9% 92 4 o o2 4 100 100 i : .
108 10 8 100 100 0 108 112 4 108 112 4 -
108 100 ] 100 100 0 112 12 0 108 112 4 s 5 .
112 100 11 76 76 0 104 112 7 o 100 4 = :

112 100 1 B4 88 5 12 116 4 108 112 4 : -
104 96 8 85 HE 3 104 108 4 104 108 4 L - -
12 104 7 o2 9% 4 112 115 3 112 19 & = %
120 112 7 B4 B4 0 76 73 4 BH T 0 . 3 g
76 72 5 72 76 5 76 73 4 &4 68 6 - % .
115 104 10 o3 o6 3 11 119 7 111 115 4 - b -
120 112 7 80 B i 76 B0 5 B &8 5 z - -
115 108 & 85 88 3 119 119 0 92 100 8 = = -
108 100 8 B4 &R 5 104 108 4 B A 5 2 - -
115 108 # 77 81 5 108 112 4 108 115 6 - - -
119 112 8 88 &8 0 115 115 i 84 96 g - -
104 100 4 81 85 5 1 m i 85 B9 5 - - -
1254 na 10 83 83 il 140 100 0 83 B8 6 L 2 -

p



TABLE 12 Page 20f 2

MATRIX SPIKEMATRIX SPIKE DUPLICATE RECOVERIES FOR GENERAL ORGANIC ANALYSES
PHASE 1 - ROUND 2 05! SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
MS/MSD Sample 1.D: OWes7C OWas2C OW-851C MW-1 OW-a580
M5 MsD  RFD M5 MSD  RPD M5  MsSD  RPD Ms  MsD  RPD MS  MSD  RPD
Analytes

Benzoic acid 96 9 [ . . - = 4 . . a x & B NA (2) :
2-Chlorobenzolc acld o8 96 2 - . - - - - - . - . ¥ 84 NA (2) .
3-Chlorobenzole acid 100 98 2 . . - - - - . - - - B8 NA (2) -
4-Chlorobenzolc acid 0 % 6 - - o - i '+ . - B4 NA@ -
Chilorobenzoic acids, iotal 100 a7 3 . - - - - - . - . - - A5 NA (2) .
Chilorendic acid 95 9 1 . - - - - = - . . : - A4 NA (2) -

Notes:

NA (1) MNotavailable as original sample concentration was too high in relation to spike concentration to determine percent recovery.
NA(2) Notavailable. Sample extract lost during processing.

RPD  Relative Percent Difference.

¥ Recovery is outside of control limits (60-120 percent).

CRA 1583 /DataVal /1




TABLE 13

MATRIX SPIKE (MS) RECOVERIES FOR INORGANIC ANALYSES
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
MS Sample 1.D.: OWB58B OW658C OWes7C OwWe52C
Analytes

Phosphorus, Total Soluble - - 94 106
Arsenic - 100 - -
Mercury - - %0 100
Lead . 102 5 g
Total Organic Carbon (TOC) 74 = % L

Notes:
*  Recovery outside of control limits (75-125 percent).

CRA 2583 Diwta Vil /2



TABLE 14

DUPLICATE ANALYSIS DATA
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
OWe58C
Original Duplicate
Analytes Units Conc. Conc.
Arsenic ug/L ND ND
Lead Heg/L ND ND
MNotes:

RPD Relative Percent Difference.
ND Non-Detect at the associated detection limit.
" RPD could not be calculated due to one or more non-detect values.

CRA 2583/ ChataVal /1
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TABLE 15

RINSATE BLANK DATA

PHASE 2 - ROUND 2 OSI SAMPLING

JULY 1993

OCCIDENTAL CHEMICAL CORPORATION

Analytes Units
Phosphorus, Total Soluble ug P/L
Arsenic pg/L
Mercury pg/L
Lead pg/L
Toluene pg/L
2-Chlorotoluene Hg/L
4-Chlorotoluene ug/L
2,4-/2 5-Dichlorotoluene ug/L
2,6-Dichlorotoluene ug/L
2,3-/3 4-Dichlorotoluene ug/L
2 3,6-Trichlorotoluene ug/L
2,4,5-Trichlorotoluene ug/L
Benzene g/l
Chlorobenzene ug/L
1,2-Dichlorobenzene Hg/L
1,3-Dichlorobenzene pg/L
1,4-Dichlorobenzene ug/L
1,2 3-Trichlorobenzene ug/L
1,2, 4-Trichlorobenzene ug/L
1,23, 4-Tetrachlorobenzene ug/L
1,2 4,5-Tetrachlorobenzene ug/L
Hexachlorobenzene pg/L
Trichloroethylene Hg/L
Tetrachloroethylene ug/L
2-Chlorobenzotrifluoride pg/L
4-Chlorobenzotrifluoride ug/L
2, 4-Dichlorobenzotrifluoride ug/L
3,4-Dichlorobenzotrifluoride ug/L
Hexachlorobutadiene ug/L
Hexachlorocycopentadiene ug/L
Octachlorocyclopentene pg/L
Perchloropentacyclodecane (Mirex) ug/L
2,4 5-Trichlorophenol Mg/l
a-Hexachlorocyclohexane ug/L
b-Hexachlorocyclohexane ug/L
g-Hexachlorocyclohexane ug/L
d-Hexachlorocyclohexane ug/L
Benzoic acid ug/L
CRA 2583/DataVal/2

Detection
Limit
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Rinse
Blank
Conc.

ND
ND
ND
ND
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TABLE 15

RINSATE BLANK DATA
PHASE 2 - ROUND 2 OSI SAMPLING
JULY 1993
OCCIDENTAL CHEMICAL CORPORATION

Detection

Analytes Units Limit
2-Chlorobenzoic acid ug/L 30
3-Chlorobenzoic acid pg/L 30
4-Chlorobenzoic acid pg/L 30
Chlorobenzoic acids, total pg/L 90
Chlorendic acid ug/L 250
Total Organic Carbon (TOC) mg/L 1
Notes:

ND - Non-detect at the associated detection limit.

CRA Z583/ DataVal/Z
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TABLE 16

QUALIFIED SAMPLE DATA DUE TO RINSATE BLANK CONTAMINATION
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION

JULY 1993
Rinsate Qualified
Blank Associated Sample Sample

Parameter ~ Compounds Conc. Samples Conc. Conc. Units
TOC TOC 1 OWB52C 3 - ND3 mg/L
OW653B 4 ND4 mg/L
OWe53C 3 ND3 mg/L
OW657C 2 ND2 mg/L
OW6s7D 3 ND3 mg/L
OW658C 2 ND2 mg/L
OW6S8D 2 ND2 mg/L
OW659D 3 ND3 mg/L
MW-1 4 ND4 mg/L

Key:
TOC Total Organic Carbon.

CRA 2583/ DiaVad /2
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TABLE17

FIELD DUPLICATE RESULTS
PHASE 2 - ROUND 2 OSI SAMPLING
OCCIDENTAL CHEMICAL CORPORATION
JULY 1993

OW652B OW661B RPD

Dup.
Compounds/Analytes Units
Phosphorus, Total Soluble pg P/L ND ND *
Arsenic ug/L ND26 ND26 .
Mercury Kg/L ND ND -
Lead ug/L ND33 ND33 .
Toluene ug/L ND ND *
2-Chlorotoluene ug/L ND ND .
4-Chlorotoluene ug/L ND ND s
2,4-/2,5-Dichlorotoluene ug/L ND ND .
2,6-Dichlorotoluene pg/L ND ND *
2,3-/3 A-Dichlorotoluene pg/L ND ND »
2,3,6-Trichlorotoluene pg/L ND ND J
2,4,5-Trichlorotoluene pg/L ND ND F
Benzene ug/L 5 5 0
Chlorobenzene ug/L ND ND .
1,2-Dichlorobenzene ug/L ND ND o
1,3-Dichlorobenzene pg/L ND ND *
1,4-Dichlorobenzene ng/L ND ND *
1,2 3-Trichlorobenzene ug/L ND ND b
1,2 4-Trichlorobenzene ug/L ND ND b
1,23 ,4-Tetrachlorobenzene ug/L ND ND i
1,2 4,5-Tetrachlorobenzene ug/L ND ND *
Hexachlorobenzene Hg/L ND ND ®
Trichloroethylene ng/L 2 2 0
Tetrachloroethylene ug/L ND ND .
2-Chlorobenzotrifluoride ug/L ND ND .
4-Chlorobenzotrifluoride pg/L ND ND *
2,4-Dichlorobenzotrifluoride ug/L ND ND ;:
3,4-Dichlorobenzotrifluoride ug/L ND ND *
Hexachlorobutadiene ug/L ND ND s
Hexachlorocyclopentadiene ug/L ND ND .
Octachlorocyclopentene ug/L ND ND .
Perchloropentacyclodecane (Mirex) Hg/L ND ND .
2,4 5-Trichlorophenol ug/L ND ND ¥
a-Hexachlorocyclohexane ug/L ND ND "
b-Hexachlorocyclohexane ug/L ND ND .
g-Hexachlorocyclohexane ng/L ND ND o
d-Hexachlorocyclohexane ug/L ND ND »

CRA 583 DataVal /2
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FIELD DUPLICATE RESULTS
PHASE 2 - ROUND 2 OS] SAMPLING

TABLE 17

OCCIDENTAL CHEMICAL CORPORATION
JULY 1993

Compounds/Analytes

Benzoic acid
2-Chlorobenzoic acid
3-Chlorobenzoic acid
4-Chlorobenzoic acid
Chlorobenzoic acids, total
Chlorendic acid

Total Organic Carbon (TOC)

Motes:
RPD Relative Percent Difference.
ND Non-Detect at the specified detection limit.

Units

ug/L
ug/L
pg/L
pg/L
pg/L
hg/L
mg/L

OWe52B OWb61B

ND
ND
ND

ND

Dup,

ND
ND
ND
ND
ND
ND
9

3 RPD value could not be calculated due to one or more non-detect results.

CRA 2583,/ DataVal /2

RPD
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