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1.0 INTRODUCTION 

On August 19, 1992, Occidental Chemical Corporation 

(OxyChem) submjtted 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 no~ 

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 aJong the Plant boundary that 

co- i.i- ·'--:::X::· )-- -~ 

exhlbit the ~~nce~rateo: and ~d· p..,..~ 

• 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 
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Data Report, September 1993", prepared by GZA GeoEnvironmen.tal 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 OSI Summacy 

During Phase 1 of the OSI, nine overburden monitoring 
wells (OW553 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 
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47th Street Sanitary Sewers, the E6DTS, 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 (MW88-6A and MW88-68 at Frontier Chemical and 76, 236 and 
23C installed by Dupont), the EBDTS and the RRF foundation drainage 

system. All samples were analyzed for Site Specific Indicator (SSI) 
parameters. ~ 

The results of the Phase 1 OSI show the 'f ~ 
overburden groundwater flow direction was southwa d orth of th:J/J -! 
Plant, and westward in the vicinity of the NYPA Power Conduits. ~~~ 

. Y,+"..i! 
Two areas of off-Site overburden groundwater chemical Vt~ 

presence were identified to be present. These two areas were centered around • ..,vf''J; 
wells OWSS4 (85 and 1500 µg/L of total SSI organics for Round 1/ Round 2) ~ 
and OW559 {220 and 45 µg/L). All other overburden wells were less than ~~\ 
45 µg / L of total SSI organics for each of the two sampling rounds. ~ 

. ~ 

• Bedrock Conditions ~ 
-ts·--~ 
A-~ 

The Phase 1 OSI showed bedrock groundwater flow u,...._c~ 
direction for the 0-Zone was generally north-northwest toward the ~ 
intersection of the Falls Street Tunnel and the NYP A Power Conduits. The fi/~frt-hJ 
C-Zone flowed in the same general direction, while the B-Zone groundwater ~ 
flowed in a north-northeast direction. 

Bedrock groundwater chemistry in the 0 -Zone showe_d 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 CONESTOCA-ROVERS & ASSOCIATES 



I 

I 

lS&l ()ll) 

Plant boundary (OW403D, OW404D, OW.4050, OW406D and OW407D). 

Samples from the OW654D and OW6550 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. r :;t~"· 
~"~.q.-~-~ 

Non-Aqueous Phase Liquids (NA ) were not observed ~·l/ ~ 
during bedrock well installation, except for a trace APL staining on the rock tr.~ 
core from OW650 which is located to the west of e NYPA Power Conduits. -r 
NAPL was observed in OW654D during well velopment. Trace NAPL was 

observed in the overburden during installati of OW554. As NAPL 
migrates by gravity, it is believed that the N PL presence at OW654D did not 

migrate northward from the Plant as the b cirock bedding planes dip 

southerly toward the river making no ard NAPL migration from the 
Plant unlikely over such a long distance. Additionally, OW652D, which is 

located between OW6S4~1f~J).Plant, did ~ot have any NAPL presence. 

~+{-<-~.,~~ + 
~ ~clusio«,the OSI Summary Report indicated that the 

Plan~ontributing 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 
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OSI - PHASE 2 PRQGRAM 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 (BHllD-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; 
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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 Becirock 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: 

OW652 

OW653 

OW657 

OW658 

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

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

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

B-Zone Monitor 
C-Zone Monitor 
D-Zone Monitor 
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OW659 B-Zone Monitor 
C-Zone Monitor 
0-Zone Monitor 

These wells were installed to supplement the existing data 

regarding: 

a) groundwater flow directions in the bedrock, 
b) the nature and distribution of chemicals in the bedrock groundwater, 

c) the nature and distribution of NAPL in the bedrock, and 
d) 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. 

• Oyerburden Casjn~ Installation 

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 

0-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 (six± inches below the bedrock/ overburden 
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interface) to gene1ate a notch in the bedl'ock 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 bedlock 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: 

• Hydrostatic Testing of Overburden Casing 

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. 

• Bedrock Coring and Injection Testing 

Sedlock 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, 
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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. · 

• Injection 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: 
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a) 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. 

b) A typical test consisted of four to five flow steps per interval. In 

some iilstances, due to equipment problems or injection pressure 
restrictions, testing at only three pressure steps was performed. 

c) A typical test proceeded as follows: 

1. The assembly was lowered into the open borehole to the 

appropriate depth. 

2. 

3. 

4. 

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. 

U the transducer was functioning correctly, the packer(s) were 

inflated, the interval was allowed to equilibrate, and the 

pressure (P0 ) of the water (measured in psi) in the borehole 

between the packers was recorded. 

Each pressure step value (Pi) is calculated using P0 plus 
increments of li5 of the hydrofracture value in psi which is 
calculated as Pmax = 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 Px 

value for that step, the flow rate was reduced for that step 

until a downhole pressure close to Px was obtained. The test 

was then run at the appropriate flow rate. 
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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 Deyelopment 

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. 
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2.1.3 Selection of Bedrock Monitorin~ 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. 

c) Two wells to monitor all of the waterbearing zones between the 

A-Zone and the 0-Zone well based on the following guidelines: 

i) 

ii) 

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-waterbear!!}g_ 
zone, if any, above the Gasport. · - -

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 rone and the top of the Gasport, each of the 

two wells we.re 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 

th.e OW652 and OW653 C-Zone wells as the D-Zone well at each location was 

installed previously during the Phase 1 of the OSI. 

c J ) 
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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 ~nd 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. 

Bedrock Well Completion/Groutin& Summary 

At OW652 and OW653, the C-Z.One 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-2'.one 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 OW657, OW658 and OW659, the 0-Z.One 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 
OW659, 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 
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open to 63.5 feet BGS. During development of OW659D, the well was 
pumped dry after 40 gallons (15 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. 

2.2 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. 
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i) The sewer dimensions where drilling was completed were on the order 
of 54 inches - MH'A' (BHll-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. 

2.2.2 Sewer Beddin~ 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 
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location of the sewer was defined and to prevent any possibility of drilling 
into the sewer. Four borings (BHll-92, BHllA-92, BHllB-92 and BHllC-92) 

were completed in the vicinity of MH'A' with the initial borehole converted 
to a shallow bedrock monitoring well (BHllD-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. 

BHll-92 

BHll-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: 
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Elevation Depth 
(ft.AMSL) (ft. BGS) 

Ground Surface 570.3 0 

Bedrock Surface 554.4 15.9 

Top of Pipe 551.8 18.5 

Invert of Pipe 547.4 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 (BHllD-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: 

Ground Surface 
Bedrock Surface 
Top of Pipe 
Invert of Pipe 

Elevation 
(ft. AMSL) 

569.95 
555.4 
551.1 
546.76 

Depth 
(ft.BGS) 

0 
14.6 feet 
18.9 feet 
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. 

2.2.4 Chemical and Hydraulic Monitoring • BHllD-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, BHl lD-92 was sampled once and analyzed for 
the SSI 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 BHllD-92. 
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2.3 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 OSI. 

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 Hydraulic Monitoring/Well Depth Soundings • Bedrock 

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 (M~y 1993 and 

July 1993) are shown on Figures 2.7 through 2.12 for the 0, 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 (0W650D, OW652D and OW653D), 

one ISSS well (BHllD-92) and a NYPA well (PASNY 139) located north of 

Royal Avenue and east of the NYPA Power Conduits. 
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2.3.3 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. 

2.3.3.1 Field QA/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. 
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2.3.3.2 State Split Samples 

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

2.3.4 Analytical Parameters 

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

2.4 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. · 

2.4.1 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. 

2.4.3 SampUng 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. 

2.5 GENERAL PROGRAM PROTOCOLS 

The following subsections describe the protocols which 
were used for Waste Material Handling, Health & Safety and Equipment 
Oeaning. Section 2.5.4 describes the program modifications which were 
necessary due to conditions encountered during the course of the OSI -
Phase2. 

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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2.5.2 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. 

2.5.3 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. 

2.5.4 PrQ~am 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. 
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3.1 STRATI GRAPHIC DATA 

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: / y 
Cl 

C2 
C3 

C4 

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 

Table Cl 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. 

Based on the information contained in Table Cl, 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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SOCP Overburden Information - Overburden Summary Report, 
Appendix A, November 1989. 

SDCP Bedrock Information 

3.2 OVERBURDEN GEOLOGY 

- Bedrock Information Summary Report, 
March 1991. 

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 Riyer 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 (day) 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. 

3.3 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'. 

as follows: 

Oak Orchard 

Eramosa 

Goat Island 

The lithology and thickness ranges of the formations were 

73 to 81 feet thick bituminous, light to dark gray, very 

thin to medium bedded, fine to 
medium grained saccharoidal 
dolostone 

11 to 20 feet thick bituminous, light to medium gray, 
thin to medium bedded, fine to 

medium grained argillaceous 

dolostone 

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 
determined 
(typically 30 feet 
thick) 

bituminous, medium to d8.!k gray, 
very thin to medium bedded, fine to 
medium grained dolomitic limestone 

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

3.4 OVERBURDEN HYDROGEOLQGY 

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. 

3.4.1 Hydraulic Conductivities 

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

3.4.2 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. 

3.5 REGIONAL BEDROCK HYPRQGEOLQGY 

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

3.6 OFF-SITE BEDROCK HYPRQGEOLcx;Y 

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. 

3.6.1 Hydraulic Conductivities 

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 
OW658, 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-s cm/sec or 

greater. 

The injection test results show that the hydraulic 
conductivity values for the D-Zone ranged from 7.8 x 1o-6 to 3.6 x 10-1 cm/sec. 
The C-Zone hydraulic conductivity values ranged from 3.9 x 10-4 to 
3.2 x 10-2 cm/sec. The B-Zone hydraulic conductivity values ranged from 

2.5 x 1<r5 to 1.1x10-1 cm/sec. 

3.6.2 Bedrock Groundwater Moyement 

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 
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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 
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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4.1 NAPL PRESENCE 

4.1.1 Overburden NAPL Observation 

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

4.1.2 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 GROUNDWATER ANALYTICAL SUMMARY 

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 
Table4.1. 

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 (BNAs), PP pestiddes/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/OS:. review are included as 
AppendixE. 

4.2.1 Overburden Groundwater Chemistcy 

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 OSI. 

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. 

Tota] Or.ganic Halides (FilPJre 4.1.1) 

TOX data from the UDG wells sampled has been rejected 

due to laboratory deficiencies (see Appendix F - QA/O.C Summary). For 

reference the TOX results for adjacent wells from previous studies have been 
presented. 

Tota] Organic Carbon CFi~e 4.12) 

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 µg-P /L (MW-3, 
Round 1) to 14 µg-P /L (MW-2, Round 1) and 17 µg-P /L (MW-1, Round 2). 

Total Organic SSI Concentrations (Figure 4.1.4) 

Organic SSI parameter presence was limited to 
trichloroethylene at a concentration of 3 µg/L (MW-3, Round 1), and 

tetrachloroethylene at a concentration of 7 µg/L (MW-2, Round 1). No other 

analytes were detected at MW-2, MW-3 or MW-1 (Round 2). 

33 CONESTOGA-ROVERS &t AssoclATES 



I 

I 

Lead (No FilPJre) 

Lead concentrations ranged from not detected at a method 
detection level of 30 µg/L (MW-2, Round 1) to 37 µg/L (MWl, Round 2) and 

41 J µg/L (MW3, Round 1). 

Arsenic. Mercury (No Fi~res) 

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. 

4.3 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 A venue 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 051 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 µg/L) than the OxyChem 
analytical results which ranged from NDl to 2 µg/L. 

The ARC analytical results for OW653D, OW407C and the 

RRF foundation drain are presented on Table_s 2.2, 2.3 and 2.4 respec~vely 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 051 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 0-interval 1,000 feet north of the Plant boundary 
with that of the 0-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 - OW6510, 

OW6520, OW6530, OW657D, OW658D and OW6590) are compared to the 
Plant boundary wells (OW4040, 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 

0-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 551, 

36 CoNESTOGA·ROVERS & ASSOCIATES 



I 

I 

I 

I 
I 

I 
I 

lSCI (111) 

were hlgher 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. 0 ~ 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, whlle 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 µg/L) and 

chlorobenzene (1,600 µg/L) concentrations in OW659B; whereas only low 
level concentrations of benzene (4 µg /L) and chlorobenzene (86 µg/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 

OW406. At these locations, concentrations of benzene ranged from 2900 to 
27,000 µg/L {D-Zone), 1,300 to 5,500 µg/L (C-Zone), and 3,200 µg/L to 

25,000 µg/L (B-Zone). Chlorobenzene concentrations ranged from 14,000 to 
20,000 µg/L (D-Zone), 7,900 to 11,000 µg/L (C-Zone), and 2,800 to 24,000 µg/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 0-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 distinc.t chemical plume originating from the Plant proper, 
and the chemical plume originating from areas north of Royal Avenue: 

• Non Detectjon 

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 

µg/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-88-68); 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 µg/L 
(MW.S8-6B), 230 µg/l (MW-88-6A); and 84/25 µg/L (OW404D), 

82/130 µg/l (OW4050); whereas toluene was essentially non-detect to 
trace concentrations (i.e. <3 µg/L) along the 1,000-foot alignment. 

Total hexachlorobutadiene, hexachlorocyclopentadiene, 

octachlorocyclopentene, perchloropentacyclodecane; and total 
hexachlorocyclohexanes were detected at OW6540 and MW-88-68 (Royal 

Avenue) and at OW404 and OW4058,C,D (Plant boundary), whereas along 

the 1,000-foot alignment these compoWldS were essentially non-detect to 

trace concentrations. 

Benzoic acid was only detected in the Royal Avenue area at one well 

(MW-88-68) at a concentration of 620/1,800 µg/l. Benzoic acid was not 

detected at any Plant boundary well nor along the 1,000-foot alignment. 

• less Than One mg/L 

1n 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 rng/ L or less. 

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

non-detect to 800 µg/l (OW653D), whereas along the Plant boundary 

elevated levels generally ranged from 1,000 µg/L to 31,000 µg/L. In the 
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Royal Avenue area TOX concentrations ranged from 220 µg/L (OW6548) 

to 22,000 µg/L (MW-88-68). 

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 µg/L) to the east (i.e. OW658, OW659 and 
OW653) throughout the D, C and 8 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 µg/L. Total 

chlorobenzotrifluoride concentrations in the area of Royal Avenue ranged 
from 3 (MW-88-68) to 200 µg/L (OW655). 

Total chloroethylene concentrations were typically in the low mg/L range 

along Royal Avenue, OW654D,C (1 to 2 mg/L), MW-88-68 

(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 µg/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 
OW657C (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 µg/L (OW656) to 6,700/7,800 µg/L (MW-88-68). In the Plant boundary 
area, total chlorotoluenes were detected as high as 2,400/2,500 µg/L at the 
RRF foundation drain (D-Zone) and 1,400/1,600 µg/L at OW406D. 

Concentrations of total chlorotoluenes along the 1,000-foot alignment 

were generally non-detect or low level (i.e. <65 µg/L) to the west (i.e. 

OW651, 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 µg/L. In 
the westerly area (OW651, OW657, OW652 and BHllD-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 µg/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 /0W408 (i.e. 

20 to 5,400 µg/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 µg/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 µg/L. Along Royal Avenue, benzene was detected at concentrations 
ranging from 1 µg/L (MW-88-6A) to 2,700 µg/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 µg/L) are noted in the D, C and B-Zones of OW405/0W406 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 µg/L 

D-Zone concentrations of total c.hlorobenzenes along the 1,000-foot 
alignment range from 1,200 µg/L (OW658D) to non-detect at OW651. In 

the vicinity of Royal Avenue total chlorobenzene concentrations increase 
within the D-Zone, i.e. OWD6540 (5,700/2,300 µg / L), MW-88-6B 

(8,000/9,000 µg/L) and OW655 (9,300/3,800 µg/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 µg/L), followed by the B-Zone wells 
(e.g. average total organic 551 = 23,000 µg/L) and then the C-Zone wells with 
the lowest concentrations (e.g. average total organic 551 = 7,100 µg/L) for this 
line of wells. The principal parameters/parameter groups at the Plant 
boundary wells were benzene and total chJorobenzenes. 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 µg /L, respectively. The principal compounds in this line of wells 
were total chlorotoluenes, benzene, total chJorobenzenes 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 551 concentrations of 6,500 µg/L; 
2,300 µg/L; and 300 µg/L for the D, C and B-Zones, respectively. The principal 
compound detected in the D-Zone was total chlorobenzenes (5,300 µg/L); in 
the C-Zone, total chJoroethylenes (2,300 µg/L); and in the B-Zone, total 
chlorobeJlZenes (130 µg/L) and total chloroethylenes (100 µg/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 
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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. 

43 CONESTOGA-ROVERS & AsSOCIATES 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

5.0 DISCUSSION 

5.1 oVERBURDEN GROUNDWATER CHEMISIRY 

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 µg/L for Rounds 

1 and 2, respectively. By comparison the total organic SSI concentrations at 
the UDG overburden wells were NO, 3 and 7 µg/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 µg/L) 

existed south of UDG and OW554 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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5.2 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) 

ii) 

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 

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 0-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 Royal 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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5.2.2 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 µg/L/11 µg/L Phase l:Round l/Round 2 and 6 µg/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. 

5.3 NAPL PR£SENCE 

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 resented in the OSI Summary Report has 

determined that NAP does not flow northwards from the Plant to OW6540 

through the ISSS or its bedding. c-,__1-X .k ~ ',~:;f-:t 

To evaluate the possibility of a northerly NAPL entry ~ ~ 
point to the ISSS bedding, BHll-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 BHllD-92 was only 90 µg/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 OW6540 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 0-Zone wells 

during the SDCP. The elevation of the NAPL is approximately 505 feet and 
512 feet (OxyChem datum) at OW4050 and OW4090, 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 elevatior_i 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 (539±). 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 
OW6550 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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6.0 CONCLUSIONS 

Based upon the ata collected during the OSI - Phase 1 and 

Phase 2, t~he f; llow~or;:::ons an b m~~ W4-~f~ft 
• ~ s as a line (J o the overb den groundwater flow in the 

are'aot t1 DTS and(prevents n further northward migration of 

overburden groundwat~em1stry past the north Plan~ brundary of that 

area,_ ~ ~1vc.:tt-- . ~ wv--dJ~ 
• Significant chemical migration ough the overburden regime to off-Site 

areas adjacent to the Plant as not occurred 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 

~he immediate area adjacent to OW554. 
"----<'...- Cl--. :("},v W-.-.c,\J ..,ful 
• 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 t e Falls Street Tunnel and the Southside 

Inten:eptor Sewer act s line sinks fo shallo bedrock groundwate · the 

north part of the off-Site area. These str ctures act as boun ar1es to 
further northerly or westerly flow of b rock groundwater from the Plant. 

J 
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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 zon~~ mes,ated at depth in the bedrock flow 

"•'m~ ~\--'~ /VII L. • \ ...-- ""---~Mv7e fn-h·,_,..--

• 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 ( ere flot ~o a groundwater che~cal rflume 

originating from the -Plant. ~ {'k w.-...,)~ 

• The OSI has shown that the NAPL present at OW654D/OW6~ 
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 beddin pla~es slope southerly. NAPL migration alo~g the 
northward slopi ISS.S does not occur. addition, a review of the 
historical construction 1 n indicates that the !SSS sewer as 

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. 

~~.~ 
ock Corredive Measure designed to provide hydraulic 

e APL plume along the northwestern and western Plant 
boundarie ffectively contain the on-Site chemical plume thereby 

eliminatin 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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additional benefit will not be determined until the hydraulic system is 
operating. 
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TABLE 2.1 

BEDROCK HYDRAULIC MONITORING /SAMPLING SUMMARY 
OSI PROGRAM· PHASE 2 

OCODENTAL OfEMICAL CORPORATION 
BUFFALO AVENUE PLANT 

Hydraulic Monltorinr I«atiom 

(i) Bcdrqclc Well f.qCJ!tiprq • CRqund 1. Rpvnd 21 

OW400 B, C, D; OW401 B, C, D; 0W402 B, C, D; 0W403 B, C, D; OW404 B, C, D; 

OW405 B, C, D; OW406 B, C, D; OWW B, C, D; OW408 B, C, D; OW409 B, C, D; 

OW410 B, C, D; OW411 B, C, D; OW412 B, C, D; OW413 B, D; OW414 B, C, D; 

OW415 B, C, D; OW416 B, C, D; and OW417 B, C, D. 

OW649 C, D; OW6.SO D; 0W651 C, D; 0W652 B, C, D; OW653 B, C, D; 

OW654 B, C, D; 

OW655; OW656; OW657B, C, D; OW658 B, C, D; OW659 B, C, D; BHllD-92, . 
PASNY139, MW-88-68, MW-88-6A, MW23 C and MW23 B. 

(ii) Drzcrlzrmim Well Lqcatians • CRqund 1. Rqund 21 

OW306, OW31Jl, OW308, OW309, OW310, BHIA and BHIB. 

OW553, OW554, OW555, OW556 and OW557. 

MWl, MW2 and MW3. 

551 5ampline Logligns 

(i) Bcdrpdc Well l.qc11tians 

PASNY 139 

BHllD-92 

OW650D, OW652D, OW653D 

OW652B, OW652C 

OW653B, OW653C 

OW657B, OW657C, OW657D 

OW658B, OW658C, OW658D 

OW659B, OW659C, OW659D 

(ii) Owrlnmltn Wcll I.pcatiqm 

MW-1 
MW-2, MW-3 

Rmm41 

yes 

ye9 

yes 

yes 

ye9 

yes 

yes 

yes 

II) 

yes 

Raun4 2 

TO 

TO 

TO 

yes 

yes 

yes 

yes 

yes 

yes 
TO 

OA 2513 (111) 



I 

CRA ~(Ill) 

Well No. 

OW649C 
OW649D 
OW6SOD 
OW651C 
OW6S10 
OW652B 
OW652C 
OW652D 
OW6S3B 
OW6S3C 
OW653D 
OW654B 
OW654C 
OW6S40 
OW6550 
OW656D 
OW657B 
OW6S7C 
OW6S70 
OW6.5813 
OW658C 
OW6.580 
OW6S9B 
OW659C 
OW6S90 
BHll0-92 
PASNYl39 
MW-88-6A 
MW-88-6B 

Notes: 

TABLE2.2 

BEDROCK WELL SOUNDED DEPTH RESULTS 
OSI PROGRAM - PHASE 2 

OCCIDENTAL CHEMICAL CORPORATION 
BUFFALO AVENUE PLANT 

Drilled Deptll Measured Depth• 
(ft BGS) (ft BGS) 

109.6 10'7.90 
58.0 56.38 
58.5 50.07 
91.3 90.36 
61.0 58.20 
127.0 126.10 
93.0 90.40 
60.5 59.n 
122.0 119.22 
96.0 88.50 
70.2 69.00 
125.5 128.50 
88.5 87.50 
59.6 55.30 
64.0 62.72 
60.2 59.77 
130.5 128.60 
95.1 94.60 
64.S 58.11 
131.0 129.55 
95.1 95.02 
6S.O 64.70 
130.0 129.90 
94.S 93.45 
64.4 60.70 
26.9 25.64 

unknown 133.50 
22.4 24.60 
32.0 34.12 

• Measured May 3, 1993. 
NA · Not Aplicable. 

Difference 
(ft.) 

1.7 
1.6 
8.4 
0.8 
2.8 
0.9 
2.6 
0.8 
2.8 
7.5 
1.2 
-3.0 
1.0 
4.3 
1.3 
0.4 
1.9 
0.5 
6.4 
1.4 
0.1 
0.3 
0.1 
1.0 
3.7 
1.3 
NA 
-2.2 
-2.1 



TABLE 2.3 

5111! SPEOFIC INDICATORS (SSD 
OSI PROGRAM· PHASB 2 

OCODENTAL Of'EMICAL CORPORATION 

I 
BUFFALO A VENUE PLANT 

Aulyttl Mttlto~ IHttctioll 
lbdt l.ntl 

pH s.u. 
Specific Conductance µmhoe/cm l 
Phosphorus, Total Soluble (As I') µg.P/L 10 
Atsenic µg/L 19/23• 

Men:wy µg/L 0.2/0.4• 

I 
Lead µg/L 16/18' 
Toluene µg/L 1 
2-Chlorotoluene µg/L l 
4-Chlorotoluene µg/L l 
2.2/2.S·Dichlorotoluene µg/L 1 
2,6-0ichlorotoluenc µg/L I 
2,3/3,4-0lchlorotoluene µg/L l 
2,3,6-Trichlorotolucne µg/L 1 
2,4,5-Trichlorotoluene µg/L l 
Benzene µg/L l 
Otlorobenzene µg/L l 

I 
1,2-0ichlorobenzene µg/L l 
1,~0lchlorobenzene µg/L l 
1,4-0lchlorobenzene µg/L l 
1,2.3-Trichlorobenzene µg/L I 
1.2,4-Trichlorobenzene µg/L l 
1,2,3,4-Tetrachlorobenzene µg/L l 
1,2,4,5-Tetrachlorobenzene µg/L l 
Hexachlorobenzene µg/L I 
Trichloroethylene µg/L l 
Tetrachloroethylene µg/L l 
2-Chlorobenzotrifluoride µg/L 1 

I 
4-Chlorobenzotrifluoride µg/L I 
2,4-Dichlorobenzotrifluoride µg/L 1 
3,4-Dichlorobenzotrifluoridc µg/L 1 
Hexachlorobutadienc µg/L 1 
Hexach lorocyclopentadiene µg/L 1 
Octachlorocyclopentene µg/L l 
Perchloropcntacyclodocane (Mlrex) µg/L l 
2,4,5-Trichlorophenol µg/L 10 

I a-Hexachlorocyclohexane µg/L 1 
b-Hexachlorocyclohexane µg/L 1 
g-Henchlorocyclohexane µg/L 1 

I 
d-Henchlorocyclohexane µg/L I 
Benzoic Add µg/L 100 
2-Chlorobenzoic Acid µg/L 30 
3"Chlorobenzoic Add µg/L 30 
4-Chlorobenzoic Acid µg/L 30 
Chlorobenzolc: Acids, Total µg/L 90 
Chlo rend le Acid µg/L 250 
Total Organic Carbon (l'OC) irg/L 1 
Total Orglnic Halides (TOXJ µg/L so 

Note: 

•MDL Round 1/MDL Round 2 



I Well No. 

OW652C 

OW653C 

OW657D 

OW6580 

I OW659D 

BH11D-92 

I 

TABLE 3.1 

BEDROCK STRATIGRAPHIC TIUCKNESS SUMMARY 
OSI PROGRAM -PHASE 2 

OCCIDENTAL CHEMICAL CORPORATION 
BUFFALO A VENUll PLANT 

Overlnmlen 
Thickness 

<ft> 

145 

20.8 

18.0 

175 

20.3 

16.8 

011k Ordl11rd 
Thickness 

(ft) 

84.0 

83.4 

78.0 

80.l 

79.3 

Er1U1tou 
Thickness 

(ft> 

14.3 

18.8 

20.0 

19.7 

17.7 

Go11t lsl1111d 
Thickness 

(ft) 

13.4 

13.3 

12.6 

115 

11.0 
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TABLE3.2 

HYDRAULIC MONITORING· OVERBURDEN 
OSI PROGRAM· PHASE 2 

OCClDENT AL CHEMICAL CORPORATION 

Wei/No. 

socp Wc11s 

BHIA-88 
BHIB-88 
OW306 
OW308 
OW309 
OW310 

051 Wdls 

OW553 
OW554 
OW555 
OW556 
OW557 
owsss 
OW559 

llDG Wells 

MW-3 
MW-2 
MW-1 

Notes: 

NM • Not Measured 
NA· Not Available 

BUFFALO A VENUE PLANT 

May1993 July 1993 
Water Elnation Water £/nation 

iftAMSL) (/tAMSLJ 

555.66 SSS.SS 
565.09 565.34 
568.19 567.58 
570.54 569.79 
565.88 $71 
570.87 570.71 

569.71 568.73 
570.93 568.84 
570.99 570.36 
570.92 569.26 
567.92 566.54 
569.38 569.26 
569.30 568.95 

570.79 569.72 
570.84 NA 
NM 569.31 
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TABLE3.3 

HYDRAULIC MONITORING· BEDROCX 
OSIPROGRAM·PHASE2 

OCCIDENTAL CHEMICAL CORPORATION 
BUFFALO A VENUE PLANT 

May1993 /uly 1993 
W•llNo. Water Elmotio" Water Elmatio" 

(/t AMSlJ (/t AMSlJ 

SDCPWd/s 

OW4000 SSS.32 556.49 
OW400C 555.14 556.07 
OW400B 555.30 556.17 
OW401D 554.98 556.06 
OW40JC SSS.06 556.01 
OW401B 554.96 SSS.90 
OW402D 554.83 555.70 
OW402C SSS.DI 555.81 
OW402B 554.74 555.46 
OW4030 SSS.26 SSS.60 
OW403C 555.02 555.73 
OW4038 554.93 555.59 
OW4040 554.97 554.86 
OW<W4C 567.46 SSS.99 
OW404B 560.49 558.69 
OW4050 554.94 555.24 
OW40SC 555.27 555.87 
OW405B 554.0S 554.65 
OW406D 553.96 554.47 
OW406C SSS.28 S55.74 
OW406B S52.86 SSS.OJ 
OW407D 553.99 S53.99 
OW407C 555.01 555.56 
OW407B 556.14 556.81 
OW4080 S54.IS S54.59 
OW408C SSS.St 555.83 
OW408B 552.58 552.66 
OW40'JD 554.92 555.38 
OW409C 557.66 557.93 
OW40'JB 552.72 S52.99 

I OW4100 555.19 SSS.67 
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 
OW4t2C 558.03 557.96 
OW412B 556.97 556.90 
OW4130 560.66 560.81 

I OW413B 566.03 surcharged 
OW414D 559.30 559.69 
OW414C 559.17 560.04 

I 0tA 25el (UJ) 
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TABLE3.3 

HYDRAULIC MONITORING· BEDROCK 
OSI PROGRAM ·PHASE 1 

OCCIDENTAL CHEMICAL CORPORATION 
BUFFALO A VENUE PLANT 

May1993 /uly 1993 
Wt/I No. Watn E/roaHon Watn Elroation 

I 
(/tAMSlJ <ft AMS!.) 

OW4!4B 556.89 557.75 
OW41SD 555.59 555.92 
OW41SC 555.12 555.48 
OW415B 555.42 555.81 
OW4160 556.09 557.32 
OW416C 555.13 555.84 
OW416B 554.22 554.84 
OW4170 554.00 554.38 
OW417C 555.33 555.85 
OW417B 555.52 556.02 

OSI Wrl!s 

OW6490 555.65 555.56 
OW649C 555.67 555.55 

I 
OW6500 553.33 552.83 
OW6510 554.36 554.14 
OW651C 554.73 554.57 
OW652D 551.37 551.59 
OW652C 553.87 554.57 
OW652B 553.24 553.86 
OW6530 550.75 550.75 
OW653C 551.27 551.68 
OW653B 552.79 553.49 
OW654D 549.04 549.19 
OW654C 554.02 554.00 
OW654.B 553.69 553.54 
OW6550 546.35 546.67 
OW6560 552.75 553.13 
OW6570 553.08 553.79 
OW657C 553.81 554.64 
OW657B 553.19 553.85 
OW658D 548.26 548.18 
OW658C 550.96 551.20 
OW658B 552.39 552.40 
OW6590 551.41 551.96 
OW659C 553.50 553.76 
OW659B 552.90 552.88 

BHll0.92 550.26 550.37 

Wr& llJI Ofhm 

I PASNY139 553.67 553.75 
MW-88~8 546.16 546.01 
MW23C 554.54 554.52 

CIA 251)(111) 
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TABLE 4.1 

SUMMARY OF PARAMETERS AND PARAMETER CROUPS 
SELECTED FOR GRAPHICAL PRESENTATION 

OSI PROGRAM - PHASE 2 
OCCrDENT AL CHEMICAL CORPORATION 

BUFFALO A VENUE PLANT 

Page 1 of2 

figUTtf c.,..,ral PMamdtr 
S111Wy Analy$/t Lilt FlgunTltlt Bedrock Ovtrburden 

pH 

Total Organic Ha.lides (TOX) 

Total Organic Carbon (fOC) 

Specific Conductance 

Phosphorus, Tot.11 Soluble (as P) 

Mercury 

Lead 

Toluene 

2-Chlorotolucne 
4-Chlorotoluene 
2,5/2,4-Dichlorotoluene 
2,3/3,4-0ichlorotoluene 
2,6-Dichlorotolucne 
2,3,6-T richlorotoluene 
2,4,S.. T richlorotoluene 

Benz.enc 

Chlorobenzenc 
1,2-Dlchlorobcnzene 
1,3-0ichlorobenzene 

1.4-0ichlorobenzene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,2.3.4-T etrachlorobenune 
1,2,4,S-Tetrachlorobenzenti 
Hcxachlorobenz.cne 
Trichloroethylcne 
Tetrach]oroethylcne 

CIA 25«J (1 lf) 

pH Levels 

Total Organic Halides (fOX) 

Total Organic Carbon (fOC) 

Specific Conductance L.evcl 

Total Soluble Phosphorus 
Concentration 

Total Mercury Concentration 

Total Lead Concentration 

Total Arsenic Concentration 

Toluene Concentration 

Total Chlorotoluenes 
Ca>centration 

Benzene Concentration 

Total Chlorobenzcnes 
Concentration 
Total Chloroethylcnes 
Concentration 

4.2.1 

4.2.2 4.1.1 

4.2.3 4.1.2 

4.2.4 

4.2.S 4.1.3 

4.2.6 

4.2.7 

4.2.8 

4.2.9 

4.2.10 

4.2.11 

4.2.12 

4.2.13 
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TABLE 4.1 

SUMMARY OF PARAMETERS AND PARAMETER GROUPS 
SELECTED FOR GRAPHICAL PRESENTATION 

OSI PROGRAM· PHASE 2 
OCCIDENT AL CHEMICAL CORPORATION 

BUFFALO A VENUE PLANT 

Pagc2of2 

figurt• Cmenll Por•mdirr 

S11rwy Analysis List Figure Title Burock OrJtrlnmlm 

2-chlorobEnzotrifluoride 
4.Chlorobenzotrifluoride 
2,4-Dichlorobe'tzotrllluoride 
3,4-Dichloroben2otrifluoride 

Hexachlorobut.adiene 
Hexachlorocyclopcnt.adiene 
Octachlorocyclopenla'le 
Perchloropent.acyclodecane (MTREX) 

2,4,5-T richlorophcnol 

a-Hexachlorocyclohexane 
b-Heicachlorocyclohcxane 
g·Hcxochlorocyclohexane 
d-Hcxachlorocyclohexane 

Benzoic Acid 

Total Chlorobemoic Acids 

Chlo rend ic Acid 

CRA.~(118) 

Tot.al Chlorobenzotrifluorides 
Concentralions 

Tomi Hcxachlorobutadiene, 
HcX3Chlorocyclopentadene, 
Octac:hlorocyclop<ntene, and 
Perchloropentacyclodecanc 
Concentration 

2,4,S-T richlorophenol 
Concentration 

Total Heicachlorocyclohenne 
Concentra lion 

Benzoic Acid 
Concentrations 

Tot.al Chlorobenzoic 
Acid Concentrations 

Chlorendic Acid 
Concentrations 

4.2.14 

4.2.15 

4.2.16 

4.2.17 

4.2.22 

4.2.23 

4.2.24 
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TABLE4.1 

SUMMARY OF ANALYnCAL METHODOLOGY 
AMEJUCAN REF-FUEL 

MAROl1993 

Parameter 

Target C.Ompound list Volatile Organic C.Ompounds 
Priority Pollutant Volatile Organic C.Ompounds 

Priority Pollutant Base/Neutral Acid Extractables 
Target C.Ompound List Base/Neutral Add Extractablcs 

Priority Pollutant Pesticides/Polychlorinated Biphcnyls 
Dechlorane Plus 

Priority Pollutant Metals 
Resource Conservation and Recovery Act Metal 

Sulfate 

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

A1t4lytical Methol 

624(2) 

8240(1) 

625(2) 

s2700> 

608(2) 
8al()(ll 

6000/7000 Series<ll 
6000/7000 Series Cl> 

(2) Relerenccd from USEPA "Methods for Organic Chemical Analysis of Municipal and Industrial 
Wastewater", July 1982. 
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TABLEU 

COMPAIUSQN OF O.ZONE A VEllACE CHEMICAL CONCENTllATIONS 
WTJ'H DISTANCE Fl.OM NORIH PLANT BOUNDARY 

OSIPROCJlAM-PHASE1 
OCCIDENTAL CHEMICAL CORPORATION 

BUFFALO A VENUE PLANT 

p.,.__,,,.,._u. c,.,.,,,. Ul«it 

pH s.u. 
TOia! Organic Halides (TO)() l'g/L 
TOia! Organic Carbon (I'OC) mg/L 
Spocific: Conductance "°"'°'/on 
Total Soluble Pho6phoru1 l'S-P/L 
TOia! Men:wy 113/L 
TOia! Leod l'g/L 
Total Arsenic l'S/L 
Toluene l'g/L 
Total Oilorocoluenes l's/L 
Benzene l'S/L 
Total Chlorobenzenes l'g/L 
Total Chloroethylenes l'g/L 
Tola! Chlorobenzolrifluorides l's/L 
Total C46, CS6, C58 and MUex l'S/L 
2,4,S. Trichlorophenol l'S/L 
Total Hexachlorocyclohexanes l'g/L 
Total Organic SS! l'g/L 
Benzoic Acid l'g/L 
Chlorobenzolc Acid l'g/L 
Chlorcndic Add l'g/L 

R • Assoclaled "'5Ults were qualified as unusable. 
NA· Not Av1ilable 
(1) SOCP SS! analytical raults. 
a> !'ha~ 1 1nalytical reN!ts. 

Pl.mt Bornul•ry Wtlu 
404D, 405D, MHiD, 

40BD & 417D (1) 

6.8 
12,IXX) 

7 
4,100 
190 
ND 
ND 
ND 
230 
840 

48,IXX) 
15,000 

44 
200 
130 
3 

130 
65,IXX) 

40 
220 
200 

11t LIM of W1lll 
651D, 65W, 653D, 

657D, '68D & 659D 

NA 
R 
2 

NA 
23 
ND 
26 
ND 
1 

140 
180 
270 
fl) 

28 
ND 
ND 
ND 
640 
ND 
ND 
ND 

Roy•IAotn111 
Wdll 

6541) & '5.SD (1) 

7.4 
3.200 

5 
1,400 

24 
ND 
ND 
ND 
5 

200 
220 

5,300 
420 
130 
160 
ND 
86 

6,500 
ND 
ND 
ND 
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TABLE4.4 

COMPARJSON OF C-ZONB AVERAGE CHEMICAL CONCENTJlATIONS 
Willi DISTANCE FROM NORlH PLANT BOUNDARY 

OSI PROGRAM - PHASE 2 
OCCIDENTAL CHEMICAL CORPORATION 

BUFFALO A VENUE PLANT 

P1m1meters!Pa11rneta Gro11ps Unit 

pH s.u. 
Total Organic Halides ('I'())() µg/L 
Total Organic Carbon (TOC) mg/L 
Specific Conductance µmhos/cm 
T ota1 Soluble Phosphorus µg-P/L 
Total Mercury µg/L 
Total Lead µg/L 
Total Arsenic µg/L 
Toluene µg/L 
Total Chlorotoluencs µg/L 
Benzene µg/L 
T ota1 Chlorobenzenes µg/L 
Total Chloroethy lcnes µg/L 
Total Chlorobenzotrifiuorides µg/L 
Total C46, CS6, C58 and Mlrex µg/L 
2,4,5-Trichlorophenol µg/L 
Total Hexachlorocydohexanes µg/L 
T ota1 Organic SSI µg/L 
Benzoic Acid µg/L 
Chlorobenz.oic Add µg/L 
Chlorendic Add µg/L 

Notes: 

R - Associated results were qualified as unusable. 
NA- Not Available 
(1) SOCP SSI analytical results. 
(2) Phase 1 anal ytic:al results. 

OA 2S&3 (111) 

Plant Boiaulary Wells 
404C, 405C, 4'J6C, 
408C & 417C W 

7.fi 
3,300 

4 
1,100 
30 
ND 
ND 
ND 
10 

450 
1,600 
4,100 
650 
180 
ND 
ND 
120 

7,100 
ND 
ND 
ND 

1st Line of Wells 
6.SlC, 653C, 

657C, 658C & 659C 

NA 
R 
3 

NA 
ND 
ND 
ND 
NO 

1 
100 
200 
260 
210 
31 
ND 
ND 
ND 
~ 
ND 
ND 
ND 

Royal A 1>tnut 

Well 
654C(2) 

6.9 
2,100 
ND 
350 
33 

ND 
ND 
ND 
ND 
NO 
ND 

3 
2,300 

9 
ND 
ND 
ND 

2,300 
ND 
ND 
ND 
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TABLE4.5 

COMPARISON OF B-ZONE AVERAGE CHEMICAL CONCENTRATIONS 
Wini DISTANCE FJlOM NORTII PLANT BOUNDARY 

OSI PROGRAM - PHASE 2 
OCCIDENTAL CHEMICAL CORPORATION 

BUFFALO A VENUE PLANT 

P11111metns!P11111metn Groups Unit 

pH s.u. 
Total Organic Halides (TO)() µg/L 
Total Organic Carbon (TOC} mg/L 
Specific Conduc:tana! µmhoe/cm 
Total Soluble Phosphorus µg·P/L 
Total Mercury µg/L 
Total Lead µg/L 
Total Arsenic µg/L 
Toluene µg/L 
Total Chlorotoluenes µg/L 
Benzene µg/L 
Total Chlorobenzenes µg/L 
Total Chloroethylenes µg/L 
Total Chlorobcnzotrifluorides µg/L 
Total C46, CS6, C58 and Mirex µg/L 
2,4,5-T richlorophenol µg/L 
Total Hexachlorocyclohexanes µg/L 
Total Organic SSI µg/L 
BenzoicAdd µg/L 
ChlorobeJUoic Add µg / L 
Chlorendic Add µg/L 

Notes: 

R - Associated results were qualified as unusable. 
NA - Not Available. 
(1} SDCP SSJ analytical results. 
(2) Phase 1 analytical results. 

ClA2SIS(111) 

Pl1utt Bolmdtuy Wells 
40fB, 40SB, 406B, 
408B&4178(1) 

7.4 
7,300 

6 
4.SOO 
ND 
ND 
ND 
ND 
72 
490 

11,000 
11,000 

13 
220 
11 
ND 
105 

23,000 
ND 
ND 
ND 

1st Lille of Wt/ls 
6.SlB, 6538, 

6578, 6588 & 6598 

NA 
R 
6 

NA 
12 
ND 
ND 
ND 
ND 
65 

300 
500 
21 
26 

ND 
ND 
ND 
900 
ND 
ND 
ND 

Roy11/A11(1fUe 
Wdl 

654BC2) 

72 
230 
ND 

2.900 
44 
ND 
ND 
ND 
ND 
(fi 

130 
100 
2 

ND 
ND 
ND 
1 

300 
ND 
ND 
ND 
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TABLE4.6 

COMP AR.ISON OF BEDROCK GROUNDWATER AVERAGE CHEMICAL CONCENTRATIONS 
PLANT BOUNDARY WELl.S(l) 

OSIPROGRAM-PHASE2 
OCCIDENTAL CHEMICAL CORPORATION 

BUFFALO A VENUE PLANT 

Parrunetns/Parametn Groups Unit D-Zone 

pH s.u. 6.8 
Total Organic Halides (TO)() µg/L 12,(XXl 
Total Organic Carbon (TOC) mg/L 7 
Spcci.lic Conductance µmhos/cm 4,100 
Total Soluble Phosphorus µg-P/L 190 
Total Mercury µg/L ND 
Total Lead µg/L ND 
Total Arsenic µg/L ND 
Toluene µg/L 230 
Total Chlorotoluenes µg/L 840 
Bemene µg/L 48,000 
Total Chlorobcnzenes µg/L 15.000 
Total Chloroethylenes µg/L 44 
Total Chlorobenzotrifluorides µg/L . 200 

Total.C46, C56, C58 and Mirex µg/L 130 
2,4,S. Tridtlorophenol µg/L 3 
Total Hexachlorocyclohcxanes µg/L 130 
Total Organic $1 µg/L 65,000 
Benzoic Acid µg/L 40 
Otlorobenzoic Acid µg/L 220 
Otlorendlc Acid µ.g/L 200 

Notes: 

R - Associated results were qualified as unusable. 
NA - Not Available 
(1) Plant Boundary Wells 404, 40.5, 406, 408 and 417. 

Cit.A lSl3 (118) 

C-Zone B-Zone 

7.6 7.4 
3,300 7,300 

4 6 
1,100 4,800 

30 ND 
ND ND 
ND ND 
ND ND 
10 n 
450 490 

1.600 11.000 
4,100 11,000 

650 13 
180 220 
ND 11 
ND ND 
120 105 

7,100 23,000 
ND ND 
ND ND 
ND ND 
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TABLE4.7 

COMPARJSON OF BEDROCK GROUNDWATER AVERAGE CHEMICAL CONCENTRATIONS 
FIRST UNE OF WELLS (1) 

OSIPROGRA?d-PHASE2 
OCODENTAL CHEMICAL CORPORATION 

BUFFALO A VENUE PLANT 

PRNmderslPtulUIUtn Groups Unit D-Z.Ou 

pH s.u. NA 
Total Organic Halides (TOX) µg/L R 
Total Organic Carbon (TOC) mg/L 2 
Specific Conductanoe µmhos/cm NA 
Total Soluble Phosphorus µg·P/L 23 
Total Mercury µg/L ND 
Total Lead µg/L 26 
Total Arsenic µg/L ND 
Toluene µg/L 1 
Total Chlorotoluenes µg/L 140 
Benzene µg/L 180 
Total Chlorobenzenes µg/L 270 
Total Chloroethylcnes µg/L 69 
Total OUorobenzotrl.fuorides µg/L 28 
Total C46, CS6, CS8 and Mirex µg/L ND. 
2,4,S.. Trichlorophenol µg/L ND 
Total Hexachlorocydohexanes µg / L ND 
Total Organic SS! µg/L 640 
BcnzoicAdd µg/L ND 
0.lorobenzoic Add µg/L ND 
O.lorendk Add µg/L ND 

Notes: 

R ·Associated results were qualified as unusable. 
NA- Not Available 
(1) First Line Wells 651, 652, 653, 657, 658 and 659. 

CL\ 2SD (111) 

C·ZotU B-ZotU 

NA NA 
R R 
3 6 

NA NA 
ND 12 
ND ND 
ND ND 
ND ND 
1 ND 

100 65 
200 300 
2(,() 500 
210 21 
31 26 
ND ND 
ND ND 
ND ND 
800 900 
ND ND 
ND ND 
ND ND 
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TABLE4.8 

COMPARISON OF BEDROCK GROUNDWATER AVERAGE CHEMICAL CONCENTllATIONS 
ROYAL AVENUE WELLS (11 
OSI PllOGllAM - PHASE 2 

OCODENTAL CHEMICAL CORPORATION 
BUFFALO A VENUE PLANT 

P11N11Uten!P11r11mder Gro11P5 . Uilit D-Zo11e 

pH s.u. 7.4 
Total Organic Halides (TOX) µg/L 3,200 
Total Organic Carllon (TOC) mg/L 5 
Specific Conductance µmhos/cm 1,400 
Total Soluble Phosphorus 
Total Mercury 
Total Lead 
Total Arsenic 
Toluene 
Total Ollorotoluencs 
Benzene 
Total Chlorobenzenes 
Total Otloroethylenes 
Total Olloroben7.0trluorldes 
Total C46, C56, CS8 and Mirex 
2,4,5-Trichlorophenol 
Total Hexachlorocyclohexanes 
Total Organic SSI 
BenzoicAdd 
Chlorobenzoic Add 
Chlorendic Add 

Notes: 

(1) Royal Avenue Wells: 654 and 655 
(2) Well 654 only. 

µg-P/L 24 
µg/L ND 
µg/L ND 
µg/L ND 
µg/L 5 
µg/L 200 
µg/L 220 
µg/L 5,300 
µg/L 420 
µg/L 130 
µg/L 160 
µg/L ND 
µg/L 86 
µg/L 6,500 
µg/L ND 
µg/L ND 
µg/L ND 

C-ZolV(2) 

6.9 
2,100 
ND 
l50 
33 
ND 
ND 
ND 
ND 
ND 
ND 
3 

2,300 
9 

ND 
ND 
ND 

2,300 
ND 
ND 
ND 

B-ZoMC2J 

7.2 
230 
ND 

2,900 
44 
ND 
ND 
ND 
ND 
69 
130 
100 
2 

ND 
ND 
ND 
1 

300 
ND 
ND 
ND 



APPENDIX A 

STRATIGRAPHIC AND INSTRUMENTATION LOGS 

• BEDROCK WELLS 

• IROQUOIS SANITARY SEWER BEDDING BOREHOLES 

• OVERBURDEN WELLS 
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WELL 
DESIGNATION : 

OVE'RBURD£N 

OAK 
ORCHARD 

£RAMO SA 

COAT 
ISLAND 

' ' .. 

B 

4"!1 STEEL 
CASING 

6"111 STEEL 
CASING 

l:.'t--12"111-~· 
t'.<+..._ BOREH<g 
~ 

! -17.6 -16.9 

f:,.i--- 6"• ---o-t 
' BOREHOLE • I 

I 

"' ., 
" " 

. ( 

c 
FLUSHMOUNT 

PROTECTIVE COVER 

6"t STEEL: 
CASING 

.~ -17. 7 

' ' 

·. 

-61.0 

i----4"<1 HO 
; COREHOLE .. 

--- 4"11 HO 
COREHOLE 

D 
LOCKABLE CAP 

4"111 STEEL 
CASING 

i.~~,--- 6"• 
BOREHOLE 

-17.S 

---- J"• NX 
COREHOLE 

'------' -60. s 

BS 1 
! 

- -98.-1 

25.2' 

c s-t - -11.3.0 

25.1' 
- - - - - - - --~--127.0 - - - - --126.4 

CASPORT 

VERTICAL SCALE 1"-20' 

CRA 

PLAN VIEW 
HORIZONTAL SCALE 

NTS 

WELL CLUSTER OW652 
SDCP - OFF SITE INVESTIGATION 

Occidental Chemical Corporation-Niagara Plant 
2583 {87) NOV 16/9J(W REV.O (L024) 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
{OVERBURDEN} 

HOLE DESIGNATION: OW652D 

(1.285) 

PROJECT NAME: SDCP - Off SITE INVESTIGATION 
(Page 1 of 6) 

1991 PROJECT NO.: 2583 

CLIENT: OXYCHEM - NIAGARA PLANT 

LOCATION: WEST OF' UNION CARBIDE PLANT 

Der-in :>1RA11GRAPHIC D~- "''" .t Kt.MARKS 
ft BGS 

2.5 

-5.0 

7.5 

-10.0 

~ 12.5 

-15.0 

17.5 

-20.0 

22.5 

25.0 

27.5 

·30.0 

32.5 

REF'ERENCE POINT (Top of Riser) 
GROUNn ""RF'A~ 

~n SILT, ~ cloy, trace sand, ~t, ~ 

Blue, green and gray SLAG, some grovel and 

~.~ ·-- -- -- -- -- -
Mottled brown and rust brown SILT, some 
clov. moist 
Mottled brown and gray fine SAND, some silt, 
troce fine grovel, trace cloy, moist to wet, 
NATIVE 

\Some, with trace fine subongulor grovel, _J 
~ shells,~sU2_ w!!_ ___ _ 
Red brown SILT, some cloy, moist 

\Some, except lomlnotlng, lncreosed cloy _j 
~ent, moist to wet 
Lam incrl;;d redbro;;;-ond gray CLAY, some silt, 
trace fine sand lenses, moist j 

\
Some, except red brown and brown, trace 
coarse orovel, trace sand, moist to wet 
Red brown SAND, little to some fine to 
coarse grovel, little silt, trace to little 
~w~n~ ____ __/ 

Red brown SILT, some sand, little fine to 
I coarse grovel, trace cloy, moist to wet J 
Isome, with increased <lravel content, moist 
NON COMPETENT BEDROC1< - auger to 
14.6 ft BGS and set 6"1f cosing, advanced rollerr 

i\bit to 17.5 ft BGS and set 4•91 cosing 
END OF OVERBURDEN HOLE 0 17.5 F'T. BGS 

aEVAllO~ 
ft AMSL 

569.9.J 
570.2 
569.7 

568.4 
568.2 

56-1.4 

562.2 

559.6 

556.7 

555.8 

552.7 

DATE COMPLETED: AUGUST 26, 

ORIWNG METHOD: 12" OD HSA 

CRA SUPERll1SOR: A.P. KISIEL 

MONITOR SAMPLE 
INST ALLA llON N s 

u T 
M A 
B T 

~ E 

ROAD BOX 

-
~ ;, x • 1SS 
•• ~ 

~ "' -
~ 

~ x .;;. 2SS .rt· 
,, &"f Bl.ACK z :,,.;.. IRON PIPE 3SS 
~' ~ i 'i, ;.., 

<"• Bl.ACK x ffi , : ~~% IRON PIPE 4SS 
~ J't( •· z ;"'·~ ~; 5SS '.!':: ,, 

··- ~. x ~; ~\>: 12·· SSS ~;,, 'II' BOREHOl£ 
Ii'~ ~· -
?!.' i!I 

x ::i.·· ~1 
~· l-

1
CEMENT/ 

7SS $ 

1i 
~ · BENTOltJTE ass 1:8 GROUT 

e•• 
BOROiOl£ 

3"• 
NX COREHOl£ 

..Nv 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REf'ER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 0 WATER FOUND ::SZ STATIC WATER LEVEL ll!:: 

~· 
A 
L 
u 
E 

16 

7 

8 

19 

5 

1 

6 

>50 



S'l'Ri.TIGRAPHIC .AND INSTRUllENTATION LOG 
(BEDROCK) 

PROJECT NAME: SOCP - OFF SITE IN\/ESTIGA TION HOLE DESIGNATION: OW6520 
(Page 2 of 6) 

PROJECT NO.: 2583 DA TE COMP1.£TEO: • SEPTEMBER 16, 

a.JENT: OXYCHEM - NIAGARA PLANT OR!WNG METHOD: NX 

LOCATION: Yt£ST OF UNION CARBIDE PLANT CRA SUPERVISOR: A.P. KISIEL 

E 81 RN CR R 
L EN uu OE· 0 
E OT NM RC 0 ., 

MONITOR RE B EO 
DEPTH DESCRIPTION Of' STRATA A OR E ., 

T INSTALLATION CV R E 
I KA R 

0 L y 
N 

ft BGS It. AMSL ll: :I: 

0-i>urden ~ ... 11..AOC 
~. _,PIPE ... ~·;.. 

·~ 

"" -···a.AOC 
• 12.5 ~ t:: _,APE 

~l -12·· .·, ., 
r,,, .;.-: BORD<ou: ·' 

555.8 
..:. ',:: --CEM~T/ 

• 15.0 DOLOSTONE(Ook Orchard Formation): t:.: . "'"' B~TONITE 

bituminous, light to dork gray, -y thin GllOUT 

to medium bedded, fine to medium groined, 
e'• sacchoroldol, carbonaceous partings and llOADiOLE 1 67 17 

• 17.5 trace st)lolites 
- light s;oy, fine ~rained, st)lolites, 
few weot ered froc ures, calcite depoalts 
In fractures (14.4 to 20.0 ft SGS) 7 QO u 

~ 20.0 - light to medium gray, medium ~rained, 
abundant wg_1 and weathered froc ures, 
calcite dj8:o.,ts in fractures (20.0 to 3 83 19 22.1 ft S S) 

~ 22.5 - light to medium gray, medium j;roined, 
some st~olites, occosionoi wgs ( 2.1 to 
33.0 ft GS) 

25.0 

- li~ht grc:fe· finee3rained. some 4 100 60 st)lo Iles, elorm bedding planes 
- 27.5 (26.4 to 27.6 ft SGS) 

3"f NX 
30.0 COA£HQL[ 

5 98 98 

32.5 

- lor9e calcite filled wg ( 0 33.6 ft SGS) 

• 35.0 
- lor9e calcite filled wg ( 0 34. 7 ft SGS) 
- weothered fracture (0 35.4 ft SGS) 

- .wtlcol fracture (O 36. 7 ft SGS) 6 87 64 

37.5 
- highly fractured zone. coicite depoalb 
In fractures (37.1 lo 38.2 ft BGS) 

40.0 
- hl9hly fractured zone, some calcite 
depoalts ln fractures, bonds of gitted 7 89 55 rock, few st)lolites ( 40.6 to 47. It SGS) 

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

lZ WATER FOUND :.: STATIC WATER LE~ NM - NOT MEASURED 

(l286) 

1991 

WR 
AE 
TT 
EU 
RR 

N 

:I: 

17 

1 I 

0 

0 

0 

0 

0 

I 
I 
I 
I 
I 
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I 
I 
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I 
I 
I 
I 
I 
I 
I 



STRATIGRAPHIC AND INSTRUMENTATION LOG (L286) 

(BEDROCK) 
PROJECT NAME: SDCP - OFf ~TE INVESTIGATION HOLE DESIGNATION: OW6520 

(Page 3 of 6) 

I PROJECT NO.: 2583 DA TE COMPLETED: SEPTEMBER 16, 1991 

CU ENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: NX 

LOCATION: WEST OF UNION CARBIDE PLANT CRA SUPERVISOR: A.P. KISIEL 

E 91 RN CR R WR 
L EN uu OE Q AE 
E OT NM RC 0 TT 

I 
v MONITOR RE B EO EU 

DEPTH DESCRIPTION OF STRATA A OR E v RR 
T INSTALLATION CV R E N 
I KA R 
0 L y 
N 

ft BGS ft. AMSL % % % 

- calcite filled wg ( 0 40. 9 ft BGS) 

S• NX 
- 42.5 COftEHOl.E 

7 89 55 0 

45.0 

f- 47.5 

f- 50.0 - highly fractured, highly weathered 
fractures, obundont vu~s, colcite deposits 
in fractures) few styloli es ( 49.9 to 

8 92 74 51.2 ft BGS 0 

f- 52.5 

55.0 - highly fractured zone, weathered 
fractures, l ittle calcite deposits in 
fractures. occasional vug and stylolite 

f- 57.5 
(55.5 to 60.5 ft BGS) 

9 62 20 0 

• 60.0 
509.7 '-

END OF HOLE 0 60.5 FT. BGS 
NOTES: 

62.5 1. In January and F ebruory 1993 o 

I 
•s• zone ond •c• zone monltoring 
well were Installed at this well cluster. 

65.0 

- 67.5 

- 70.0 

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

:SZ WATER FOUND lr: STATIC WATER L£VEL NM - NOT MEASURED 



STRATIGRAPlilC AND INSTRUllENTATION LOG 
(BEDROCK) 

(l.304) 

PROJECT NAME: SOCP - Off SITE IN~STIGA TlON 

PROJECT NO.: 2583 

CLIENT: OXYCHEM - NIAGARA PLANT 

LOCATION: WEST Of' UNION CARB!DE PLANT 

DEPTH 

ft BGS 

• 60.0 

DESCRIPTION OF STRATA 

REFERENCE POINT (Top of Riser) 
GROUND SURFACE 

NOTE: Overburden Stratigraphy and 
Bedrock Strati<yaphy tram 14.6 to 
60.5 ft SGS is from OW6520 well 
located 2.0 ft south. 

DOLOSTONE(Oak Orchard Formation): 
bituminous, light to medium gray, fine to 

• 62.5 medium 9rained, thin to medium bedded, 
socchoro1dol, carbonaceous partings, some 
g)lpsum lined partings, highly fractured and 
weathered zone 

• 65.0 - slightly weathered, occoslonol stylolltes, 
vugs and solution pitting (61 .0 to 
64.2 ft BGS) 
- horizontal fracture, no weathering 

• 67.5 (0 61.9 ft BGS) 
- horizontal fracture, no weathering 
(0 63.2 ft BGS) 
- moderately weathered, numerous vugs, 

• 70.0 some g)'P"'m filled, occasional st)llolites, 
trace coral (64.2 to 66.6 ft BGS) 
- horizontal fracture, no weathering 
(0 66.2 ft BGS) 

72 5 - trace weathering, occasional st)llolltes, 
· trace vugs, abundant carol (66.6 to 

71.3 ft BGSl 
- moderately weathered. numerous w~s 

• 
75

_
0 

and solution pits, some coral, few st)lloutes 
(71.3 to 80. 4 ft SGS) 
- horizontal fracture, slightly weathered 
(0 72.9 ft SGS) 
- horizontal fracture, moderately weathered 

77.5 shall' (0 75.7 fl BGS) 
- 45' fracture, moderately weathered, 
aholey ( 0 75.8 ft BGS) 
- no weathering, no vugs (80.4 to 

80.0 81.2 ft BGS) 
- highly fractured zone occurlng at eholey 
partings, horizontal and conchoidol, no 
weathering to mildy weathered (81.2 to 

82.5 83.5 ft BGS) 
- loot water return (0 82.0 ft BGS) 
- -iicolly fractured (82.8 to 83.1 It BGS) 
- moderately weathered, numerous wgs 

• 85.0 ond solution pits. occasionally infilled with 
gM'sum, trace st)llolites (83.5 to 
86.6 ft BGS) 
- horizontal fracture, slighUy weathered 

• 87.5 (O 85.0 ft BGS) 
- trace weathering, trace vugs, few 
stylolites (86.6 to 92.5 ft SGS) 
- partial water retum ( 0 88.0 ft BGS) 

E 

~ v 
A 

T 
0 
N 

ft. AMSL 
57a06 
57a.J5 

509.2 
(Cont.) 

HOLE OESIGNA llON: 

DATE COMPLETEO: 

ORIWNG METHOO: 

CRA SUPERVISOR: 

MONITOR 
IN ST ALLA TION 

--4"tHO 
CCIREHOU: 

Bl RN 
EN UU 
DT NU 
RE B 
OR E 
CV R 
KA 

L 

OW652C 
(Page 4 at 6) 
f:EBRUARY 5, 1993 

HO 

J. v.ILUAMS 

CR R 
DE Q 
RC D 
ED 

v 
E 
R 
y 

WR 
J. E 
TT 
EU 
RR 

N 

10 96 96.0 100 

11 100 98.0 100 

12 100 93.0 48 

lllllC; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVA TlON TABLE 

:SZ WATER FOUND :W: STATIC WATER LEI.a NM - NOT MEASURED 
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I 

I 

STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: SOCP - OFT SITE IN\IESTICA TION HOI.£ OESICNA TION: 

PROJECT NO.: 2583 DA TE COMPLETED: 

CU ENT: OXYCHEM - NIAGARA PLANT DRIWNC METHOD: 

LOCATION: \\£ST OF UNION CARBIDE PLANT CRA SUPERVISOR: 

E SI RN 
L EN uu 
E ~~ NW 
v MONITOR e 

DEPTH DESCRIPTION OF STRATA • OR E 
T INSTALLATION CV R 
I MA 

0 l 
N 

ft BCS ft. AMSL 

12 
• 90.0 . 

- horizontal fracture, no weathering 
92.5 (91.9 ft BCS) 

- moderately weathered, numeroos ~sum !;!'!, 
filled vugs, occasional unweothered oley '6,:, 
fracture, few st~olites (92.5 to •' •••HO 

,. 95.0 98.4 ft BCS) ,~~ COREHl\£ 

~ 13 
' . 

97.5 - finer groined (0 97.6 ft BCS) ~~\ 
ARCILLACEOUS DOLOSTONE(Eromoso 

471.8 ~ Formation}: bituminoos, li<;iht to medium 
>- 100.0 iroy. thin to medium bedded, r ... e rained, ~: race chert nodules. weathered froc ures 

~ - midly weathered, numeroos lli~htly 
weathered sholey fractures. occos1onol ~ 102.5 horlzontol ond ""rticol st~olite, few CDIEllT/ Q)pSUm fnled vugs (98.4 to 108.7 ft BCS) 

·~ ~TONllt .. ' CROUT 
'" 

>-105.0 
;31 
~a-~ 
-;;.if:." 

14 ·~~-:;: 
!I.;~ 

107.5 
lit~· 
)~. 
·~;;: 

- moderately weathered. numerous ~} 
~~ partially ~)!>sum intilled vu?."· numerou1 ·~-1 

110.0 moderate ~ weathered trac ures trace 
st)4olites 108.7 to 111.0 ft BCS) ~ - no weo herin~, occasional 1l11'um filled 
vug1 ond st~oli es (111.0 to O f t BCS) ~ 

112.5 t1 
DOLOSTONE(Coot Island Formation): 

457.2 I bituminous, medium to dork groy, thin to 

- 115.0 
medium bedded, fine to medium groined, c-
cherty. trace st~olites 
- slightly weathered, m edium groined, ~ 15 
light gro~ occosionol st~olite, few chert ~ 

- 117.5 
nodules 113.0 to 120.0 ft BCS) 

~-w 
llWts: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

(\..104} 

OW652C 
~o~e 5 of 6) 

B UARY 5, 1993 

HO 

J. 'MLLIAMS 

CA R WR 
OE Q .H 
RC 0 TT 
EO EU 

v RR 
E N 
R 
y 

,. ,. ,. 

100 93.0 48 

95 82.0 JO 

104 65.0 0 

103 100.0 0 

:sz WATER FOUND :!E STATIC WATER LEVEL NM - NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG (L.304) 

(BEDROCK) 
PROJECT NAME: SDCP - OFF SITE INVESTIGATION 

PROJECT NO.: 2583 

HOLE DESIGNATION: OW652C 
rage 6 of 6) 

DA TE COMPLETED: EB RU ARY 5, 1993 

CLIENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: HQ 

LOCATION: v.tST OF UNION CARBIDE PLANT CRA SUPERV1SOR: J. WILLIAMS 

E Bl RN CR R WR 
L EN uu OE Q AE 
E OT NM RC 0 T T 
v MONITOR RE a EO EU 
A OR E v RR 
T INSTALL>.TION CV R E N 
I KA R 

DEPTH DESCRIPTION OF STRATA 

0 L y 
N 

ft BGS ft. AMSL % % % 

15 103 100.0 0 
f-120.0 

-122.5 

-125.0 

127.5 

-130.0 

-132.5 

- no weothering, fine groined, light gray, 
chert nodules more obundont, few sholey 
layers (120.0 to 126.4 ft BGS) 
- horizontal fracture, conchoidol, 
moderately weathered (0 121.0 ft SGS) 
- horizontal froctur,., conchoidol, slightly 
weoth..red ( 0 122.9 ft BGS) 

- sholy partings, slightly weathered 
(O 125.4 ond 125.9 ft BGS) 

OOLOSTONE LIMESTONE(Gasport Formation): 
bituminous, medium to dork 9roy, very thin 
to medium bedded, fine to medium groined, 
shaly porting~. trace st)llollt~s 
- shale port1n_g. no weothenng 
(O 126.8 ft BGS) . 
- shale porting, slightly weathered 
(0 126.8 ft SGS) 
- horizontal fracture, conchoidol. 
moderately weothered (0 130.1 ft BGS) 
- shale porting, slightly weathered 
110 130.7 ft BGS\ 
ENO OF HOLE 0 131 FT. SGS 

135
·
0 

NOTE: At completion the OW652C well was 
backfilled with c..rnent/bentonite 
grout to o depth of 93.0 ft SGS. 

137.5 

-140.0 

-142.5 

-145.0 

147.5 

#J.8 

"39.2 

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

16 99 

lZ WATER FOUND lE STATIC WATER LEVEL NM - NOT MEASURED 

95.0 0 
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I 

I 

v.£1.L 
OESIGNA TIOH : 

O~RBURO£N 

-24. 

OAK 
ORCHARD 

£RAMO SA 

COAT 
/SJ.ANO 

GASPOl?T 

·' . · 

'· 

B 

~-~ s·• {~ '-!: 
. :•, si CASING -,, 
·, .. \ 
~ ... ., 
;"; ... 
' 

\ 

' ' ' 
••• 

' CASING 
' 

5 7/8"• . BOREHOLE 

,.: 
' 
:·! 
J 

(.' ,, 
!i< 

.~ 
' 

- 98.0 

i--- 4"• 
COREHOL£ 

PLAN VIEW I 
NTS it 

B C 0 

0 0 
~23.s I 

0 
28.4--l 

c 

" 
~ 
t 

:· 
' 

,. ., 

PROTECTIVE CASE 
ANO COVER 

23.2 

. -71.0 

----4"111 
COREHOU: 

D 
LOCKING CAP 

20.8 

21.8 

-70.2 

- - - - - - - - - - - - -104.2 

P.J-.-- CEMENT/ 
BENTONITE 

CROUT 

CRA 

WELL INSTRUMENTATION SUMMARY OW653 
OFF SITE INVESTIGATION 

Occidental Chemical Corporation-Buffalo Avenue Plant 
2583 87) OCT 29/93(W) REV.O (LD25 



STRATIGRAPHIC AND INSTRUYENTATION LOG 
(OVERBURDEN) 

(l.277) 

PROJECT NAME: OF"F SITE INVESTIGATION 

PROJECT NO.: 2583 

CU ENT: 

LOCATION: 

OXYCHEM - BUFFALO AVENUE PLANT 

EFW 

DEPTH S1RATIGRAPHIC DESCRIPTION ae 
ft BGS 

2.5 

5.0 

7.5 

10.0 

12.5 

15.0 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

REF'ERENCE POINT (Top of Riser) 
GROUND SURFAC 

Gray GRAVEL, same sand, dry to moist, fill 
----1 

Block, yellow, buff and red line to medium 
SAND, _!2!!1e brick,~ ~ ash, dr~ moist 
Red BRICK, some fine to medium sand, dry ta 
moist 
Augered to 4.0 ft BGS 
Some, except moist 

Augered to 10.5 ft BGS 

Red brown SILT, little sand, trace cloy, 
trace subrounded gravel, dry to moist, NATIVE 
Some, except some line to medium round to 
subrounded gravel, l ittle clay 

-- -- -- -- ----
Red brown and gray CLAY, little silt, soft, 
plastic, moist 

Some, with trace grovel 

Red brm SILT, so;;;; sand, 1iWe clay, little 
line round gravel, hard, dense, moist 
Red brm SANO, ;e silt, s~ line to 
medium round to subrounded grovel, hard, 
dense. moist 
BEDROCK- spoon refusal, augered ta 21.8 ft 
BGS and set casing ta 21.4 ft BGS 
ENO OF' OVERBURDEN HOLE 0 21.8 F"T. BGS 

573.-17 
8 

572.8 

571.8 

569.8 

563..J 

561.8 

5551.S 

557.8 
556. -1 
555.8 

55J.O 

552.0 

HOLE DESIGNATION: OW6530 
(Page 1 of 6) 

DA TE COMPLETED: AUGUST 21, 1991 

DRILLING METHOD: 8 1/4" ID HSA 

CRA SUPERVISOR: A.P. KISlEL 

MONITOR 
INSTAu.ATION 

ROAD eox 

CEMENT/ 
BEN TONI TE 
GROUT 

5"• 
CASING 

4SS 

SSS 

SSS 

7SS 

8SS 

'N' v 
A 
L 
u 
E 

48 

30 

87 

18 

22 

70 

9SS >100 

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

CHEMICAL ANALYSIS 0 WATER FOUND SZ STATIC WATER LEVEL I 
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lilllD: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 

:SZ WATER FOUND :E STATIC WATER LEVEL NM - NOT MEASURED 





I 
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STRATIGRAPmc AND INSTRUMENTATION LOG 
(BEDROCK) 

OW653C 

(l.305) 

PROJECT NAME: OFF SITE INVESTIGATION 

PROJECT NO.: 2583 

HOLE OESIGNA TION: 

DA TE COMPLETED: 
(Poge 4 of 6) 
FEBRUARY 12, 1993 

CUENT: OXYCHEM - BUFFALO AVENUE PLANT 

LOCATION: EFW 

DEPTH 

ft BGS 

" 70.0 

72.5 

" 75.0 

77.5 

80.0 

• 82.5 

" 85.0 

DESCRIPTION OF STRATA 

REFERENCE POINT (Top of Riser) 
GROUND SURFACE 

NOTE: Overburden Stratigraphy and bedrocl 
stratigraphy from 20.8 to 71.0 ft 
BGS is from the OW6530 well 
located 2 fl eost. 

DOLOSTONE(Ook Orchard Formation): 
bituminous. light to medium gray. fine to 
medium groined, thin to medium bedded, 
soccharoldal, carbonaceous partings, some 
g)'psum lined partings, highly fractured and 
weathered zone 
- trace g)'psum fnled vugs ond veinlets, 
accasional coral and solution pitting 
(73.5 to 74.6 ft BGS) 
- slightly weathered frocture 
(@ 74.8 ft BGS) 

- small closed wrtical fracture (79.0 
to 79.4 ft BGS) 

- fracture, no weathering ( 0 82.2 ft BGS) 
- g)psum lined slightly weathered fracture 
(O 82.4 ft BGS) 
- closed vertical fracture (82.7 to 
83.5 ft BGS) 
- solution pitted, occosionol corol, 
slightly weathered (83. 7 to 87.5 ft BGS) 

• 87.5 - medium sized g)1lsum filled vug 
(@ 87.6 ft BGS) 
- fine groined, occosionol 9hol y partings 
and sholy bonding {87.9 to 90.2 ft BGS) 

>- 90.0 - very slightly weathered fracture 
( 0 88.0 ft BGS) 
- rubble, moderately weathered (88.1 to 
88.5 ft BGSl 

" g2.5 - moderately weathered fracture 
(0 88.6 ft BGS) 
- numerous sholy partings. slightly 
weathered (89.1 to 89.3 ft BGS) 

" 95.0 - tightly closed vertical fracture, portly 
g)1lsum filled (88.9 to 90.0 ft BGS) 
- st)lolite (0 90.1 ft BGS) 
- medium groined, more weathered 
(O 90.2 ft BGS) 

97.5 - coral (0 91.S ft BGS) 
- slightly weathered fracture (0 92.3 ft BGS 
- vertical frac~~re, no weathering (92.9 
ta 93.4 ft BGS1 

E 
L 
E 
v 
A 
T 
I 
0 
N 

ft. AMSL 
573.75 
57-1.0S 

502.8 
(Cont.) 

DRILLING METHOD: 

CRA SUPERVISOR: 

MONITOR 
INSTALLATION 

~--+"f HQ 
CORE>< OLE 

8 1 RN 
EH UU 
OT HM 
RE 8 
OR E 
CV R 
KA 

L 

9 

HQ 

K. LYNCH 

CR 
OE 
RC 
EO 

v 
E 
R 
y 

93 

10 98 

11 98 

.!lllltS; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

:SZ WATER FOUND lE STATIC WATER LEVEL. NM - NOT MEASURED 

R 
Q 
0 

93.0 

WR 
AE 
TT 
EU 
RR 

N 

100 

86.0 100 

95.0 100 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

(I.JO~) 

PROJECT NAt.lE: OFF SITE INVESTICA TION 

PROJECT NO.: 2583 

Cl.JENT: OXYCHEt.l - BUFF ALO A VENUE PLANT 

LOCATION: EFW 

DEPTH 

ft BCS 

100.0 

102.5 

105.0 

107.5 

110.0 

112.5 

115.0 

117.5 

120.0 

122.5 

125.0 

127.5 

DESCRIPTION OF STRATA 

- \lertlcol fracture, no weathering (92.9 
to 93.4 ft BCS) 
- dosed verlicol fracture, no weathering 
(96.6 to 97.0 ft BCS) 
- slightly weathered shale lined fracture 
(O 97.0 ft BGS) 
- occoslonol very small g)l)sum filled vug, 
trace st)lolltes (98.9 to 100.3 ft BCS) 
- more frequent g)'l>sum In medium sized 
mosses and veinleto (101.0 to 104.2 ft BGS) 

ARCILLACEOUS DOLOSTONE(Eromoso 
F'ormotlon): bituminous, lignt to medium 
groy, thin to medium bedded, fine groined, 
trace chert nodules, weothered fractures 
- 3/16" thick sholy bond, slightly 
weo(hered (O 104.2 ft BGS) 
- lorqe spholerlte and g)l)sum mosa 
(o· 105.5 ft BCS) 
- chert nodule (106.1 to 106.2 ft BCS) 
- moderately weathered calcite lined vugs, 
weothered chert (106.8 to 107.0 ft BCS} 
- moderately weathered sholy porting 
(0 111.3 and 112.4 ft BCS) 

- moderately weathered sholy porting 
(0 114.6 ft BCS) 
- sholy bonding less frequent 
(below 114.8 ft BCS) 
- moderately weathered fracture 
(O 115.5 ft BCS) 
- sliQhtly weathered g)l)sum lined porting 
(O lfS.9 ft BCS) 
- occoslonol cofclte filled vug and \leinlet 
(116.0 to 116.4 ft BCS) 
- st)lollte (O 116.6 ft BCS) 
- medium sized apholerlte and g)'l>sum 
deposit (0 119.7 ft BCS) 
- shaly porting (0 122.~ ft BCS)] 

DOLOSTONE(Coot Island F'ormotlon): 
bituminous. medium to dork gray, thin to 
medium bedded, fine to medium groined, 
cherty, trace 1t)lolltea 
- stlllollte with spholerlte deposit 
(0 125.4 ft BGS) 
- moderately weather'!d fracture, trace 
chert (O 126.0 ft BGS) 

E 
l 
E 
v 
A 
T 
I 
0 
N 

ft. At.ISL 

469.6 

460.8 

HOLE DESICNA TION: 

DA TE COt.lPLETED: 

DRIWNC METHOD: 

CRA SUPER\/ISOR: 

MONITOR 
INSTALl.ATION 

81 RN 
EN UU 
OT NW 
RC 8 
Oii E 
CV A 
KA 

l 

11 

OW6530 
(Page 5 of 6) 
FEBRUARY 12, 1993 

HQ 

K. LYNCH 

CA II 
oc 0 
AC 0 
co 

v 
c 
A 
y 

98 95.0 

Wll 
AC 
TT 
EU 
1111 

N 

100 

12 102 91 .0 100 

13 100 97.0 100 

14 100 100.0 60 

WUES; MEASURING POINT ELEVATIONS MAY CHANGE; REF'ER TO CURRENT ELEVATION TABLE 

:SZ WATER F'OUND :I!: STATIC WATER LEVEL NM - NOT MEASURED 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
{BEDROCK) 

PROJECT NAME: OFF SITE INVESTIGATION HOLE DESIGNATION: 

PROJECT NO.: 2583 DATE COMPLETED: 

CLIENT: OXYCHEM - BUFFALO AVENUE PLANT DRILLING METHOD: 

LOCATION: EFW CRA 51.JPERVISOR: 

E B l RN 
L EN uu 
E OT NII 
v MONITOR RE 8 

DEPTH DESCRIPTION OF STRATA .. OR E 
T INSTALLATION CV R 
I KA 
0 l 
N 

f t BGS ft. AMSL 

- moderate~ weathered fracture, trace ~..,,, 
,-;; 

chert ( 0 12 .6 fl SGS) · ""~ 4•• HQ 14 
~· COAEHOLE 

• 130.0 ~* - moderotel~ weathered zone (130.8 to .r,~ ... 
,..:/! 

131.0 f t BGS :x~~,;; 
~; 

• 132.5 i,:. / ~~'.~f 1M: 

• 135.0 
(: sl1hlJ?' weot~)red fracture 

~ 
~l 

15 
0 1 5. ft BGS -07.5 

DOLOSTONE LIMESTONE(Gosport Formation): 
• 137.5 bi tuminous, medium to dork gro~ very thin 

·~,, CEMENT/ 

to medium bedded, fine to med um groined, t(~~ BENTONITE 
. "!. ;( CROUT 

sholy partings, trace st)Aolites s~ - medium sized len wg, calcite cr)IStol '(.~1 
• 140.0 lined (O 136.7 ft GS) r:,~'fl 

- medium sized wg, calcite cr)IStol lined -0.J.3 ~-
(O 137.0 ft BGS) 
- coral (O 137.4 ft BGS1, 

142.5 
- abundant solution pit! ng, colclte, 
coral, \/U1j"· occasional g)'psum (137.5 to 
137.9 ft GS) 
- moderately weathered calcite cE?G'tal 

• 145.0 
l ined fracture (137.8 to 137.9 ft GS) 
{ calcite crY.l'tal) filled wg o 138.2 ft BGS 
- coral with calcite redeposi tion (138. 7 
to 138. 9 ft BGS) 

147.5 - calcite filled wg (0 139.0 ft BGS) 
- coral, occas}onol medium sl~ed wgs. 
tr ace '""Sum 0 139.0 ft BGS 

• 150.0 
END OF HOLE 0 140.5 FT. BGS 

152.5 

155.0 

• 157.5 

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

(L.l05) 

OW653C 
(Page 6 of 6) 
FEBRUARY 12, 1993 

HO 

K. LYNCH 

CR R WR 
OE Q AE 
RC 0 TT 
£0 EU 

v RR 
E N 
R 
y 

" " ,.; 

100 100.0 60 

102 94.0 50 

lZ WATER FOUND lie STA TIC WATER lE\'EL NM - NOT MEASURED 



v.£lL 
OESIGNA TION : 

011£RBURD£N 

OAK 
ORCHARD 

£RAMOSA 

GOAT 
ISLAND 

GASPORT 

CRA 

4 
< 

,. 

':) 

•, . 
" . 
' 
' 
' 

' 
'· 

B 

j 

. 
' 

·• r 

4"• STEEL 

f.i].> - -s 7 /8"• -...Ii'! 
BOREHOLE 

c 
FLUSHt.AOUNT 

PROTECTIVE CO\/ER 

6"• STEEL 
CASING 

10·--~~ 

l:';ll;:i.-BOREHOLE -f'7.t"-I 
}._ ..... ~ -16.0 

-16.5 

.. 

-67.1 

i----4"• HQ 
COREHOLE 

- - - - - - _L-_-'_~_!5:.! - - - -" , 
'"'-97., 

i---- 4"• HQ 
COREHOLE 

24.0' 

30.0' 

BSJ 
PLAN VIEW 

HORIZONTAL SCALE 
NTS 

D 
LOCKABLE CAP 

M ;.t-.-4 "• STEEL 
CASING 

-17.9 

-18.5 

i-----4"• HQ 
CORE HOLE 

- - - -96.0 

- - --117..J 

WELL CLUSTER OW657 
SDCP - OFF SITE INVESTIGATION 

Occidental Chemical Corporation-Niagara Plant 
2583 (87) OCT 29/93(W) REV.O (LD26) 

I 
I 
I 
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I 
I 
I 
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STRATIGRAPHIC .AND INSTRUllENTATION LOG (L306) 

{OVERBURDEN} 

PROJECT NAME: SDCP - OFF SITE INVESTIGATION HOLE OESIGNATION: OW6570 
(Page 1 of 5) 

PROJECT NO.: 2583 OA TE COMPLETED: APRIL 9, 1993 

CLIENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: 6 1/4" JO HSA 

LOCATION: NIAGARA MOHAWK HARPER STATION CRA SUPERVISOR: K. LYNCH 

DEP1n "'"ATIGRAPHIC DESCRIPTION le REMARKS ~VATIOr MONITOR SAMPLE 
ft BGS ft AMSL INSTAU.ATION H s ·~ u T .. A A 

REFERENCE POINT (Top of Riser) 571.59 B T L 
~ E u 

GROUNO SURF ACE 572.1 E 

Dark brown SANO, some grovel and slog, moist, ROAD BOX x FILL 1SS 34 

'---

I 

- 2.5 
Black fine CJNiifRS, som-;-s"and, mo;;r-

569.6 x i .~ 2SS 49 
- beige sewer pipe fragments 

' l -
567.5 " x 5.0 Gray brown and block SILT, some sand, little 

,. .' 3SS 12 7 
cloy in layers, moist, NATIVE ':J ct 

--10·• -.. x 565.0 
> BOREHOLE 4SS 15 

7.5 Brown gray SANO, Tiiiie silt, mOiSt towet ,. i 
Some, except gray, moist ~. ., -
Red brown SILT. lituesoiidondciay, hard, dry 

563.5 
SSS x 9 ···-CEMENT/ 

-10.0 
Red brown CLAY, iftiie silt, hard, dry-

562.1 ' ,~ BENTONITE -
... ~ GROUT x Some, except gray, soft "t •:· 6SS 11 
• ; 

Gray medium groined SANO, littlefin;s;;'nd and 
560.1 ,, ....__$'"• BL.AO< ~ 

12.5 x silt, trace grovel and cloy, soft, moist to wet IRON PIP£ 7SS 9 -------- 558.4 
Red brown CLAY, little silt and sand, moist to .. ,___ 

• « x wet ' 15.0 557.1 SSS 24 
Red brown SILT, some fine round grovel, little 
sand, trace cl°J,, hard, dry to moist, TILL 

,___ 
' x Some, except ry to moist ;. 9SS 56 

.. 17.5 •· ' 554,1 -
- BEDROCK - ouoered to 18.5 ft BGS - 553.6 ~ 

END OF OVERBURDEN HOLE 0 18.5 FT. BGS 
.. 20.0 ••• HO 

OOREHOLE 

.. 22.5 ..y-

.. 25.0 

• 27.5 

-30.0 

32.5 

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

CHEMICAL ANALYSIS 0 WATER FOUND :sz STATIC WATER LEVEL ~ 



STRATIGRAPlllC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: SOCP - OFF SITE INVESTIGATION HOLE OESIGNA TION: 

(t.JG7) 

OW6570 

PROJECT NO.: 2583 DA TE COMPLETED: 
(Page 2 of 5) 
APRIL 9, 1993 

CLIENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: HQ 

LOCATION: NIAGARA MOHAWK HARPER STATION CRA SUPER\/lSOR: K. LYNCH 

DEPTH 

ft BGS 

- 17.5 

- 20.0 

.. 22.5 

•·25.0 

.. 27.5 

~ 30.0 

.. 32.5 

DESCRIPTION OF STRATA 

Overburden 

OOLOSTONE(Ook Orchard Formation): 
bituminous, light to medium gray, fine to 
medium $1roined, thin to medium bedded, 
socchoro1dal. corbonoce04.JS partings. some 
gypsum lined partings, highly fractured one 
weathered zone 
- heallily weathered, numerous weathered 
fractures, solution pitting, gypsum lined 
fractures (18.5 to 23.7 ft BGS) 

- heollily weathered, solution pitting 
(26.1 to 27.1 fl BGS) 
- vertical fracture, slightly weathered 
(26.1 to 27.9 ft BGS) 
- rubble (26.5 to 26.8 ft BGS) 
- heollily weathered (29.1 to 32.0 ft BGS) 
- rubble (29.1 ta 30.0 ft ElGS) 
- lost all water circulation (0 29.5 ft BGS) 

- trace coral (0 33.5 ft BGS) 
- solution pitting, several very small wgs 
(33.9 to 35.3 ft BGS) 

" 35.0 - trace carol (34.2 fo 34.7 ft BGS) 

- gwsum filled veinlet (O 36.5 ft BGS) 

,. 37.5 - medium sized g)Psum filled vug 
(O 37.6 ft BGS) 
- trace carol, solution plttin9, trace 
g)psum (38.0 to 38.8 ft BGSJ 

~ 40•0 - moderately weathered g)Psum moss 
(0 39.0 ft BGS) 
- medium sized moderately weathered 
open vug ( 0 39.2 ft BGS) 

" 42.
5 

- heallily weathered, rubble (39.4 ta 
40.5 ft BGS) 
- slightly to moderately weathered gwsum 
lined porting {O 40,g ft BGS) 
- moderately weathered zone (41.2 to 

'" 45.0 41.6 ft BGS) 
- g)Psum Jfned porting (O 43.7 ft BGS) 
- rubble, rr;i~derately weathered ( 43.8 ta 
44.4 ft BGS1 

E 
l 
E 
v 
A 
T 
I 

0 
N 

ft. AMSL 

553.6 

MONITOR 
INSTALLATION 

' ~a·• BL.AO< 
IRON PIPE 

l'.-CEllENT/ 
BENTONITE 
GROUT 

~-··•HO 
CORENOLE 

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

81 RN CR 
EN UU OE 
OT NM RC 
RE 8 EO 
OR E V 
CV R E 
~A R 

l y 

77 

2 88 

106 

100 

:SZ WATER FOUND :!!: STATIC WATER LEVEL NM - NOT MEASURED 

R 
Q 
0 

46.0 

52.0 

85.0 

64.0 

WR 
AE 
TT 
EU 
RR 

N 

100 

50 

0 

0 

0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

STRATIGRAPHIC AND INSTRUllENTATION LOG 
(BEDROCK) 

(LJ07) 

PROJECT NAME: SOCP - OFF SITE INVESTIGA TlON 

PROJECT NO.: 2583 

CLIENT: 

LOCATION: 

DEPll'i 

OXYCHEM - NIAGARA PLANT 

NIAGARA MOHA'M< HARPER STATION 

DESCRIPTION Of' STRATA 

E 
L 
E 
v 
A 
T 
I 

0 
N 

ft BGS ft. AMSL 

" 47.5 

50.0 

.. 52.5 

.. 55.0 

57.5 

.. 60.0 

.. 62.5 

.. 65.0 

67.5 

70.0 

72.5 

- 75.0 

- g)!)sum lined partin9 (0 «.9 ft BGS) 
- g)!)sum med ~nlets ( 45.0 ta 
45.2 ft BGS) 
- rubble, llfghtly to moderately weathered 
(45.9 ta 47.5 ft BGS) 
- 9)!)sum tilled vug ( 0 4 7.8 ft SGS) 

- moderate!)-' weathered fracture 
(O 49.2, 49.8 ond 49.9 ft BGS) 
- rubble, moderately weothef'ed', trace 
9ypaum and coral (50.7 to 51.5 ft BGS) 
- moderate!)' weathered fracture 
(0 53.1 ft BGS) 

- rubble, slightly weathered (55.0 ta 
55.4 ft BGS) 

- coraliferous zone. solution fitting, 
slightly weathered (59.8 to 6 .8 ft BGS) 

- coraliferous zone, solution pitting, 
slightly weathered, trace stlAolltes and 
gypsum (64.8 to 67.0 ft BCS) 

- numerous weathered fractures (67.2 ta 
68.2 ft BGS) 

- coral, mottled dork circular mosses 
in dolomitic matrix (69.6 to 70.8 ft BGS) 

- solution pitting, sllg!illy weathered, 
coral, trace g)!)sum lf2.3 to 
80.0 ft BGS) 

HOU: DESlGNA TION: OW557D 

DATE COMPLETED: 
(Pa9e 3 of 5) 
APRIL 9, 1993 

ORILLING MEll'iOO: HQ 

CRA SUPERlllSOR: K. L 'YNCH 

MONITOR 
INSTALLATION 

-··•MO 
COREHOU: 

BI RN CR 
EN UU OE 
OT NM RC 
RE B EO 
OR E V 
CV R E 
KA A 

L y 

4 100 

R 
0 
0 

64.0 

WR 
AE 
TT 
EU 
RR 

N 

0 

5 103 88.0 0 

6 100 89.0 0 

7 100 00.0 0 

.tllm.S: MEASURING POINT ELEVATIONS MAY CHANG[; REFER TO CURRENT ELEVATION TABLE 

:SZ WATER FOUND lE STA TIC WATER LEVEL NM - NOT MEASURED 



STRATIGRAPmc AND INSTRUMENTATION WG 
(BEDROCK) 

PROJECT NAME: SOCP - Off SITE INll£STIGATION 

PROJECT NO.: 2583 

CLIENT: OXYCHEM - NIAGARA PLANT 

LOCATION: NIAGARA MOHA'M< HARPER STATION 

DEPTH 

ft BGS 

" 77.5 

" 8D.D 

" 82.5 

.. 85.0 

• 87.5 

90.0 

• 92.5 

.. 95.0 

• 97.5 

• 100.0 

• 102.5 

DESCRIPTION Or STRATA 

- moderotel_y weothered frocture 
(0 76.4 ft BGS) 

- fine groined, very thinly bedded 
{80.0 to 82.4 fl SGS) 
- several sholy partings, sholy bonding 
(80.8 to 81. 7 fl SGS) 

- medium sized gwsum moss (84.2 to 
84.3 ft SGS) 

- medium sized gwsum moss (O 85.8, 
91 .2 ond 91 .B It SGS) 

- slightlY. to moderately weathered vertical 
fracture (93.0 to 94.5 ft SGS) 

E 
L 
E v 
A 
T 
I 
0 
N 

ft. AMSI. 

- medium, sized calcite !i.ned and gwsum 
filled wa 10 95.4 ft SGSi 476.1 
ARGILLACEOUS DOLOSTONE(Eromoso 
formation): bltumlnous, light lo medium 
gray, thin to medium bedded, fine groined, 
trace chert nodules, weothered fractures 
- Hllef'ol moderately weathered fractures 
(97.4 to 98.0 fl SGS) 
- medium sized gwsum filled wg 
(0 99.3 ft SGS) 

- sholy partings (103.5 to 104.5 ft SGS) 

HOLE DESIGNATION: 

DA TE COMPLETED: 

DRILLING METHOD: 

CRA SUPERVISOR: 

MONITOR 
INSTALLATION 

Bl RN 
EN UU 
OT NM 
Rf EB OR 
CV R 
KA 

L 

7 

8 

. ' 
9 

.1' 

(LJ07) 

OW6570 
(Page 4 of 5) 
APRIL 9, 1993 

HO 

K. L '\'NCH 

CR R 
OE Q 
RC D 
EO 

v 
E 
R 
y 

100 

100 

99 

88.0 

97.0 

90.0 

WR 
AE 
TT 
EU 
RR 

" 

0 

0 

0 

105.0 1D 102 94.0 0 

.tllllD MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ WATER FOUND :E STATIC WATER LEll£L NM - NOT MEASURED 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



... >;I 

I 
I 

STRATIGRAPffiC AND INSTRUYENTATION UlG (l.307) 

(BEDROCK) 
PROJECT NAME: SDCP - OFF SITE INVESTIGATION HOLE DESIGNATION: OW657D 

I 
(Page 5 of 5) 

PROJECT NO.: 2583 DA TE COMPLETED: APRIL 9, 1993 

CLIENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: HO 

LOCATION: NIAGARA MOHA'M< HARPER STATION CRA SUPERVISOR: K. LYNCH 

E 8 1 RN CR R WR 
l EN uu OE Q AE 

I 
E OT NM RC 0 TT 
v MONITOR RE 8 EO EU 

DEPTH DESCRIPTION OF STRATA A OR E v RR 
T INSTALLATION CV R E N 
I KA R 
0 l y 
N 

I ft BGS ft. AMSL % % % 

I - sholy partings (106.1 to 106.5 ft BGS) ~' 
~-., .. 

>- 107.5 
>:( :' 

' 
- sl~htly weathered g)'Psum lined porting 

~:. 
10 102 94.0 0 

(O 1 8.4 ft BGS) 
- medium sized g)'Psum moss (108.5 to ~; 110.0 1 OB. 7 ft BGS) . :. 
- sl~htly weathered 9)'Psum lfned porting ••'f' (0 1 9.0 ft BGS) ~i;i 4•f HQ 

- g~sum filled veinlet (0 110.2 ft BGS) ~~: COREHOl£ 
~~ 

• 112.5 - sightly weathered g)'Psum l ined porting ~~ 
(0 110.5 ft BGS) 

~ I 
- slightly weathered carbonaceous parting 
(O 111.3 ft BGS) 

115.0 
$'.i~ 
·""' r.r1 

456.f ~ DOLOSTONE(Goat Island Forma tion): .. 
I ;~ 

117.5 
bituminous, medium to dork gray, thin to ~~,; 11 99 99.0 0 
medium bedded, fine to medium grained, ;* cherty, trace stylolites riY.)' 

I 
~Vi(; 
·"'1' 

- 120.0 ·;.~-.-· 
CEMENT/ ~-" "f.it 8ENTa;ITE 

- small g)'Psum filled wg (0 121.5 ft BGS) ~if~ CROUT 
:;.·. 

I 122.5 ~f· 

- sll!"tly weathered shaly partings 
-~~ 

(123. to 123.9 ft SGS) ~ 
I 

>- 125.0 tf "' -~ t'?. 
• 127.5 - sl~hty weathered shaly partings ~; 12 100 94.0 0 

I 
(O 1 7. ft BGS) . ;:r· . 

#J.5 
J .. , 

DOLOSTONE LIMESTONE(Gosport Formation): ~ 
130.0 

bituminous, medium to dork gray. very thin ~· 
to medium bedded, fine to medium groined, "·' 

I sholy partings. trace stylolites ·""' 
- detrital la)ler, erlnold fragments, g)Psum 
(128.6 to 128.B ft BGS) 440.1 

-132.5 - slightly weathered fracture (128. 7 to 

I 
128.8 ft BGS) 
- moderatel~ w,~othered fracture (130.3 
to 130.5 ft GS 

• 135.0 END OF HOLE 0 132 FT. BGS 

I 
.tWJE:S: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

I 
:sz WATER FOUND :IE ST A TIC WATER LEVEL NM - NOT MEASURED 



WELL 
DESIGNATION : 

OVERBURDEN 

OAK 
ORCHARD 

ERAMOSA 

~ 
i• ,. 

.. 
" 

4"* H'n--~ 
COREHOLE 

GOAT 
ISLAND 

GASPORT 

CRA 

B c D 
FLUSHMOUNT 

PROTECTIVE COVER LOCKABLE CAP 

4"!11 STEEL 
6"!11 STEEL CASING 

6"11 STEEL CASING 4"11 STEEL 
CASING 10·11 CASING 

10'11 BOREHOLE 
BOREHOLE -17.5 -17.5 

-17.5- - - - - - - -

-18.5 -18.5 . -18.5 

·l ! 
' ' 

'· 
• 4"11 HQ 

COREHOLE 
... ... 

i 
~ ·, 

5 7 /8"11 ~ 

BOREHOLE 
.. .. 
' r· ··, 
.:s 

.f. -65.0 . .. 
-68.0 

4'* HQ 
CEMENT/ 
BENTONITE 

COREHOLE GROUT 

. 97.5 -95.1 
~--------------- - - - -97.6 

PLAN VIEW 

~ HORIZONTAL SCALE 
NTS 

B c D 

- 0 0 0 - - - --117.3 

~20.5' I 24.o·-.j I 

""'-131.0 

WELL CLUSTER OW658 
SDCP - OFF SITE INVESTIGATION 

Occidental Chemical Corporation-Niagara Plant 
2583 (87) OCT 29/93(W) REV.O (LD27 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



STRATIGRAPJnC AND INSTRUMENTATION LOG (LJOa) 

(OVERBURDEN} 

PROJECT NAME: SOCP - Off SITE IN~STIGATION HOLE DESIGNATION: OW658 
(Poge 1 of 5S 

PROJECT NO.: 2583 DA TE COMPLETED: APRIL 6, 199 

CLIENT: OXYCtiEM - NIAGARA PLANT ORIWNG METHOD: 6 1/4° ID HSA 

LOCATION: EU<EM METALS CRA SUPER\'1SOR: K. LYNCH 

OEPon ;)lf'\.n,,__,.., .. .,_ Ill.Jn ... EL£VATIOll MONITOR SAMPLE 

ft BGS ft AMSL INSTAUATION • f -o· u 
w A A 

~~~~C£,,POI~ (Top of Riser) 5?J65 
8 T L 

5 £ ~ N Rf"A 71.1 
Augered lhru cement/ospholt to 1.0 ft BGS ROAD SOX 

Dori< brown SANO, trace grovel, dry, Fll.L 
57aT 

~ Some, except brown, moist 
1SS 5 

• 2.5 x - ' 2SS 11 

567.1 • -Brown grading to groy SANO. moist. NA 11~ x 5.0 3SS 5 

.._,o·• -
I BOM>iOlL 4SS x 12 

7.5 
Red bro;;; SILT, .;,:;;; cloy, little sand, stiff, 

56.J..J ' 
' -

plastic, dry to moist " ... x Some, except red brown ond groy, no silt ---~WENT/ 5SS 31 

'"10.0 Some, with lomlnoted aond ona silt layers, llENTONIT£ -
wrved J ' GROUT x :; SSS 10 

soft, plastic - - -- 559.6 
Gray CLAY, ' 1.--e•• Bl.AO( -12.5 " ': IAOI< PIP£ x ' 7SS 6 

557.1 
, 

Groy b;:o;;, SANO, me slit, 
- - -
some fine to f x -15.0 medium grovel, moist 8SS 5 ., ' 

'- 9SS ~ 41 :< 
-17.5 

BEDROCK - ougered to 18.5 ft BGS 
SS.J.6 . 

ENO Of" O~RBUROEN HOLE 0 18.5 FT. BGS 
552.6 ·~ 

• 20.0 , •• HQ 
OORD<a£ 

• 22.5 I.+'-

-25.0 

27.5 

•30.0 

·32.5 

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

CHEMICAL ANALYSIS 0 WATER FOUND sz STATIC WATER LEVEL l!: 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK} 

PROJECT NAME: SOCP - Off SITE INVESTIGATION HOLE DESIGNATION: 

PROJECT NO.: 2583 DATE COMPLETED: 

CLIENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: 

LOCATION: EU<EM METALS CRA SUPERVISOR: 

E 81 RH 
L EH uu 
E OT NII 
v MONITOR RE B 

DEPTH DESCRIPTION OF STRATA A OR E 
T INSTALLATION CV R 
I KA 
0 L 
H 

ft BGS ft. AMSl 

Overburden ' -10·· 
BORD!<U 

.. 
~ -e·• II.AO( 

.. 17.5 !. ~ IRON PIPE 

552.6 ; -CEllE!<T/ 
DOLOSTONE(Ook Orchard Formation): BENTOHITE 
bituminous, light lo medium ray, fine to GROUT 

.. 20.0 medium 9roined, thin to me ium bedded, 1 

socchoro1dol, carbonaceous partin1s, some 
gwsum lined partings, highly froc ured and 
weathered zones 

" 22.5 - numerous slightly to moderate!.? 
weathered fractures (18.5 to 22. ft BGS) 

4•, HO 

- coral (25.0 to 25.3 fl BGS) CORD!<U 
25.0 

- gwsum lined fracture (O 25.9 ft BGS) 2 

.. 27.5 

.. 30.0 - coral zone ~0.5 to 31.5 ft BGS) 
- heavily weot ered. little coral, small 
open wgs (31.5 to 32.7 ft BGS) 

32.5 - sen vertical fracture (33.2 to 
33. ft BGS) 
- gwsum lined porting \0 33.6 ft BGS) 

.. 35.0 - heavily weathered free ure 
(0 33.9 ft BGS) 
- rubble (34. 7 to 34.8 ft BGS/t 3 
- medium ~wsum filled vug ( 35.2 and 

.. 37.5 35.6 ft BGS 
- heavily weathered coroliferous zone 
(35.8 to 36.3 ft BGS) 
- large w't portly gwsum filled (36.4 

.. 40.0 to 36.6 ft GS) 
- numerous medium sized g)Psum filled 
vugs (36.6 to 37.1 ft BGS) 
- moderately weathered, numerous solutron 

.. 42.5 
gits, trace coral on9 gwsum (38.1 to 

9.4 ft BGS) 
- solution Jiitting, trace coral ( 41. 7 to 
42.4 ft BG ) 
- lor~e ~pisum (selenite) moss 4 • 45.0 (O 4 .2 BGSJ 
- small carol 0 43.8 ft BGS) 

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

:sz WATER FOUND :!II: STATIC WATER LEVEL NM - NOT MEASURED 

(L.Ja9) 

OW658 
(Page 2 of 5) 
APRIL 6, 1993 

HO 

K. LYNCH 

CR 
OE 

R 
0 

WR 
A( 

RC 
£0 

D TT 
EU 

v RR 
E H 
R 
y 

~ ~ ~ 

72 0.0 100 

99 76.0 80 

100 85.0 50 

98 97.0 20 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
STRATIGRAPHIC AND INSTRUMENTATION LOG {l.309) 

(BEDROCK} 
HOLE DESIGNATION: OW658 

(Page 3 of 5} 
DA TE COMPLETED: APRIL 6, 1993 

PROJECT NAME: SDCP - Off SITE INVESTICA TION 

PROJECT NO.: 2583 

CLIENT: OXYCHEM - NIACARA PLANT DRIWNC METHOD: HO 

LOCATION: ELKEM METALS CRA SUPERVISOR: K. LYNCH 

E 8 1 RH CR R WR 
l EH uu OE 0 A[ 
E OT HM RC 0 TT 
v MONITOR RE 8 co cu .. OR E v RR 
T INSTALLATION CV R E H 
I KA R 
0 L y 

DEPTH DESCRIPTION or STRATA 

N 

fl BCS ft. AMSL " " " 

47.5 

- solution [Jilting, trace coral (48.7 to 
4 98 97.0 20 

55.4 ft BC ) 
. 50.0 

I 
- lost water circulation (O 51 .0 ft BCS) 

• 52.S 

_. • ., HO 
COREHOLE 

55.0 

5 102 84.0 0 

" 57.5 
- numerous 1holy ond 9YP.SYm lined 
gortin~sB tr~ce spholerite (57.0 to 

9.1 cs 

I " 60.0 

- coorser groined. solution pitting, trace 
coral ( 61.3 to 62.2 ft BCS) 

62.5 

65.0 

6 99 99.0 0 
- coarser rained, dor\cer, trace 9)1>SUm 

·~ 67.5 ( 66.9 to 6 .0 tt BCS} 

I 
OCM~T/ 
DTQNITE 
QROUT 

- 70.0 
~ 
~ 

"' 72.5 ti> 
·~ 

- rubble, moderate~ weathered vertical 
i1 7 100 98.0 0 

- 75.0 fracture (74.8 to 7 .2 tt BCS} I I 
tJlllU: MEASURING P04NT ELEVATIONS MAY CHANCE; REFER TO CURRENT ELEVATION TABLE 

sz WATER FOUND :.: ST A TIC WATER LEVEL NM - NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAM£: SOCP - Off SITE IN\IESTIGA TION 

PROJECT NO.: 2583 

a.JENT: OXYCHEM - NIAGARA PLANT 

LOCATION: ELKEM METALS 

DEPTH 

ft eGs 

~ 77.5 

" 80.0 

" 82.5 

• 85.0 

87.5 

" 90.0 

92.5 

" 95.0 

DESCRIPTION Of" STRATA 

- medium sized moderately weathered ""g, 
little g)psum {O 76.2 ft SGS) 
- solution pitting. moderately weathered, 
small g)psum fllled ""gs and -einlel9 
(76.6 to 77.2 ft ecs) 

- flner grained, frequent shaly partings 
(81.8 to 83.6 ft BGS) 
- slightly weathered fracture (0 82.5 and 
83.1 ft BGS) 
- trace g>.l'sum colcite, very slight 
solution pitting {83.1 to 91 .0 ft BGS) 

- Inclined carbonaceous partings (0 93.4, 
94.5, 95.0 and 96.7 ft BGS) 

97.5 -------------------< 
ARClU.ACEOUS DOLOSTONE(Eramosa 

100.0 

"102.5 

"1 05.0 

Formation): bituminous. l ight to medium 
gray, thin to medium bedded, fine groined, 
trace chert nodules. weathered fraclurH 
- shoiy partings and shaty banding 
(97.6 to 97.8 ft BCS) 
- small g)l)sum moss (O 99.4 ft BCS) 
- g)psum lined fracture (0 100.3 ft ll'CS) 
- small g)psum moss (O 100.6 ft BGS) 

E 
L 
E 

x 
T 
I 

0 
N 

ft. AMSL 

473.5 

HOU: DESIGNATION: 

DA TE COMPLETED: 

DRJLUNG METHOD: 

CRA SUPERVISOR: 

MONITOR 
INSTALLATION 

8 1 RH 
EN VU 
OT NM 
RE B 
OR RE 
CV 
KA 

L 

7 

8 

9 

10 

.wms; MEASURING POINT ELEVATIONS MAY CHANCE; REFER TO CURRENT ELEVATION TABLE 

:SZ WATER FOUND lE STATIC WATER LEVEL NM - NOT MEASURED 

(L.309) 

OW658 
(Page 4 of 5) 
APRIL 6, 1993 

HO 

K. LYNCH 

CR 
OE 
RC 
EO 

v 
E 
R 
y 

100 

100 

100 

99 

s 
D 

98.0 

92.0 

96.0 

75.0 

WR 
AE 
TT 
EU 
RR 

N 

0 

0 

0 

0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



•• 

I 
STRATIGRAPHIC AND INSTRUllENTATION LOG (LJ08) 

{BEDROCK) 
PROJECT NAME: SDCP - OFF SITE INVESTIGATION HOLE DESIGNATION: 0\11658 

(Poge 5 of 5~ 
PROJECT NO.: 2583 DA TE COMPLETED: APRIL 6, 199 

Cl.JENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: HQ 

I 
LOCATION: ELKEM METALS CRA SUPERVISOR: K. LYNCH 

[ 81 AN CA A WA 
l EH uu OE 0 A[ 
[ OT HM RC 0 TT 
v MONITOR RE 8 co cu 

DEPTH DESCRIPTION OF STRATA A OR [ v RR 
T INSTALLATION CV A E N 
I KA R 
0 l y 
N 

ft SGS ft AMSL " " " 

I - heo'1ily weathered fracture (106.9 to 
>- 107.5 107.1 It SGS) 

- heo'1ily weathered fracture (107.8 to 10 99 75.0 0 
108.2 ft SGS) 
- smoll g)9sum mass (0 108. 7 ft SGS) ~ " 110.0 - medium sized 9)91Um mass (108.8 to 
109.0 f t SGS) ,;;-

I 
- small i)9sum moss, gwsum filled 8' 
veinlet (1 9.3 ft SGS) ~ - gfsum lined porting (0 110.4 and 

112.5 111. ft SGS) r '•' ..... 
~ 

, •• HO 
COROIOI£ 

115.0 

~ 11 98 98.0 0 

~ • 117.5 DOLOSTONE(Goot Island Formation): 
45].8 

~~ 
bituminous, medium to dork gray, thin to 

~ medium bedded, fine to medium groined, 
dlerty, troce st)lolites 

120.0 - small calcite filled wg ( 0 119.5 ft SGS) 
,..~. 

~"'."~ Cf:MENT/ 
- moderotel~ weathered fracture 

~ 
BEHTONITE 

{O 119.9 ft GS) QIOUT 

122.5 
,.,v 
1,-.,.-
~· 
~' 

" 125.0 - moderate!~ weathered fracture 
,.~ 

(O 125.5 ft GS) 
;:.:, 

12 103 103.0 0 ... 
~; 

• 127.5 ~ OOLOSTONE UMESTONE(Gosport Formation): 
#2 . .J 

130.0 bituminous. medium to dork 9ro({; -y thin ~ to medium bedded, fine to med um groined 1l' '- sholv oortinos, troce st-..iolites ' 440. 1 
ENO OF HOLE 0 131 FT. SGS 

• 132.5 

• 135.0 

lll1Il:S; MEASURING POINT El£VATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ WATER FOUND :!! STATIC WATER LEVEL NM - NOT MEASURED 



~LL 
OESIGNATION : 

OVERBURDEN 

OAK 
ORCHARD 

£RAMOSA 

COAT 
ISLAND 

CASPORT 

CRA 

" 

'I 
I 

,, 
I' 

2583 87) OCT 29/93( 

8 

4"• STEEL 
CASING 

6"11 STEEL 
CASING 

10· 11 
BOREHOLE - - -
20.0 

-20.5 

~ • 
' 

5 7 /8"11 
BOREHOLE 

' < 

~ 

' " 
> 

. . 
• 
·; 

" :- _,-96.4 

; 

c 

,. 

'· 
" .. 

FLUSH MOUNT 
PROTECTIVE COVER 

-20.5 

' -66.4 

i----4"t HO 
COREHOLE 

'----' -94.5 

------------ - ---
I--- 4"tl HQ 

COREHOLE 

'-1JO.O 

-20.5' 

c s-t 
-24.0' 

es l 
PLAN VIEW 

HORIZONTAL SCALE 
NTS 

D 
LOCKABLE CAP 

~"1---- 4 °11 STEEL 
CASING 

-20.0 

-20.5 

4•11 HO 
COREHOLE 

ENLAREGEO TO 
5 7/8"• 

~--CEMENT/ 
BENTONITE 
GROOT 

- - .- - -

'-1JO.O 

WELL CLUSTER OW659 
SDCP - OFF SITE INVESTIGATION 

Occldentol Chem/col Corporotlon- Nlogoro Plant 
REV.O (LD28) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 

I 

I 

STRATIGRAPffiC AND INSTRUMENTATION LOG (l.310) 

(OVERBURDEN) 

PROJECT NAME: SOCP - OFF SITE IN VESllGA TION HOl.£ DESIGNATION: OW659 
(P~e 1 of 5) 

PROJECT NO.: 258J DA TE COMPLETED: M CH JO, 199J 

CLIENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: 6 1/4" ID HSA 

LOCATION: U.S. VANADIUM PLANT CRA SUPERV1SOR: K. L'YNCH 

.,..,.·1n .,mnuvA~ HIC DESCRIPTION ... REMARKS ELEVA TIO~ MONITOR SAMPLE 

tt SGS It AMSL INSTALLATION H f ·u· u .. .. A 

REFERENCE POINT (Top of Riser) 569.9.J 8 T L 

~ E u 
GROUND SURFACE ~7a2 E 

Au!ered through ospholt and growl to ,--ROAD eox -
O. It SGS 

' 511J 1SS ~ 9 r.. moist to wet 

>- 2.5 \Dork arov SAND. some sat. moist. FILL 
~, x Ught brown ond brown SAND, litue •ilt, trace 2SS 22 

cloy, moist. NA TillE -
Some. except trace sUt : x · 5.0 Some, except brown and gray, moi•t to wet , JSS 8 
Some, ..!!!£ep~oy_ - -- -- 56~.2 

~ . - •O"• -
Red brown SILT, little cloy, trace sand, stiff, x dry llOROiOLE 4SS 12 

7.5 ' 

Gray CLAY, troce silt and sand, red seoms, 
562.2 ,, -• 

.:' ,..._a:MENT I x firm, moist ~ 5SS 8 

10.0 Some, except red brown, moist to wet " il llENTOHIT!: -; OROUT x t$ 
' 

SSS 5 

Gror. on;r-;.edbrownsAND, someflne growl, 
558.7 ~ ....._e·• 81..AO( '--

>- 12.5 most to wet ' " IR<IH PIP[ x Red brown SILT, little sand ond grovel, trace 
557.1 7SS J3 

> 
~hard, TILL ____ __J 556.2 ....... . x ~ 15.0 Red brown fine SAND, some fine to medium ass 3J 
on~ulor to subrounded grovel, littl e sat, dry to . . 
moist 

9SS r;g - ougered to 18.0 It BGS >100 

17.5 - . 
-

' 10SS x 80 .), 

• 20.0 
,_ 

\BEDROCK - ouaered to 20. 5 It SGS I ~~~ " 
11SS :::e:: 42 

END OF OVERBURDEN HOLE 0 20.5 FT. BGS 

• 22.5 
•• , HQ 
COMHOLE 

..... -
>-25.0 

• 27.5 

JO.O 

· J2.5 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE --
CHEMICAL ANALYSIS 0 WATER FOUND :sz STA TIC WA TE.R LEVEL :w: 



STRATIGRAPlllC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: SOCP - Orr SITE IN\£ST1GA TlON HOLE DESIGNATION: 

PROJECT NO.: 2583 DA TE COMPLETED: 

CLIENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: 

(LJll) 

OW659 
(Page 2 of 5) 
MARCH 30, 1993 

HO 

LOCATION: U.S. VANADIUM PLANT CRA SUPERVISOR: K. LYNCH 

DEPTH 

ft BCS 

• 20.0 

" 22.5 

" 25.0 

27.5 

• 30.0 

32.5 

• 35.0 

" 37.5 

" 40.0 

" 42.5 

" 45.0 

" 47.5 

DESCRIPTION Of STRATA 

Overburden 

DOLOSTONE(Oak Orchard Formation): 
bituminous, H9ht to medium gray, ffne to 
medium grained, thin to medium bedded, 
saccharofdal. corbonoceous partings, some 
g)!lsum lined partings, highly fractured and 
weathered zone 
- numerous sllghtl y weathered fractures 
(20.5 to 25.5 fl SGS) 
- rubble (25.5 to 25. 7 ft BGS) 
- corollferous zone with several moderately 
weathered fractures (26.2 to 27.0 ft BGS} 

- many small wgs and aalutlan pits (28.3 
to 29.0 ft BGS) 
- open vertica( fracture (28.3 to 
29.1 ft BGS) 
- coarser grained, darker, sulfide 
deposition, some solution pitting (29.5 to 
33.2 ft SGS) 

- lighter groy, less solution pitting 
(0 33.2 ft BCS) 
- heavily weathered zone (34.6 to 
34.8 ft BCS) 

- heoV1l y weathered zone, trace coral 
(36. 7 to 37. 7 ft SGS) 

- hea111ly weathered zone (38.8 to 
39.0 ft BCS) 
- small ""9 (O 39.2 ond 39.9 ft SGS) 
- coral, moderately weathered ( 40.2 to 
40.9 ft SGS) 

- g)!lsum moss (0 42.4 ond 42.8 ft SGS 
- moderately weathered fracture 
{O 42.9 ft SGS) 
- finer grained, darker, st)lalites, fre!l_uent 
small wgs, some. colclte remlneralizat1on, 
some coral, some g)!laum, trace spholerlte) 
moderately wea thered (43.7 to 53.4 ft BGS 

E 
l 
E 
v 
A 
T 
I 
Q 

" ft. AMSL 

5~9.7 

MONITOR 
INSTALLATION 

· ....-10·· 
llOAO<O..E 

. 1o--e•• Bl.AO< 
lftOl'I PIPE 

· -CEMENT/ 
SENTONITt 
CROUT 

8 1 RH 
EH UU 
OT NW 
RE B 
OR E 
C:V R 
KA 

l 

2 

3 

4 

5 

wm;s; MEASURING POINT ELEVATIONS MAY CHANG£; REFER TO CURRENT ELEVATION TABLE 

:SZ: WATER rO\JNO :W: STA TIC WATER LE\£L NM - NOT MEASURED 

CR 
OE 
RC 
Ea v 

E 
R 
y 

100 

45 

100 

100 

97 

R 
a 
D 

8.0 

100.0 

100.0 

70.0 

97.0 

WR 
AC 
TT 
cu 
RR 

N 

90 

50 

50 

80 

85 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 

STRATIGRAPIUC AND INSTRUMENTATION LOG (L.J11) 

(BEDROCK) 
PROJECT NAME: SOCP - OfT SITE INVESTIGATION HOLE DESIGNATION: 8W659 

I 
Page 3 of 5) 

PROJECT NO.: 2583 OA TE COMPLETED: MARCH 30, 1993 

Cl.JENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: HQ 

I LOCATION: U.S. VANADIUM PLANT CRA SUPER'.1SOR: K. LYNCH 

[ Bl RN CR R WR 
l EN uu OE 0 AE 

I 
E OT NM RC 0 TT 
v MONITOR RE 8 EO EU 

DEPTH DESCRIPTION OF SlRATA A OR E v RR 
T INSTALLATION CV R E N 
I kA R 
0 l y 
H 

ft BGS ft. AMSl % % % 

5 97 97.0 85 

~ 50.0 

52.5 

I .. 55.0 - coral zone with gypsum (55.2 ta 
55.6 ft BGS) 6 102 102.0 85 

• 57.5 

I 
- corol (59.0 ta 59.2 ft SGS) 

60.0 
- small vertical fractures (59.3 ta 
59.5 ft BGS) 
- corol zone (60.3 to 61.2 ft SGS) 

• 62.5 
- small calcite ond f )!l•um filled wg 
(61.8 to 61.9 ft SGS 
- g)!lsum mass (62.8 to 63.1 ft BGS) 

I 65.0 I 7 100 100.0 90 

- abundant solution pitting, trace coral >f{' 
• 67.5 and g)!lsum (67.1 to 67.6 It BGS) '~ .. ••• HQ 

- several ~sum filled vertical fractures " CQMl<a.E 
(67.2 to 6 • ft BGS) 

<r. < 

-
• 70.0 ~ 

COIDIT/ 
llO<TONITE 

72.5 
.. OROUT 80 

I 
- heo.,.;ly weathered fracture (O 73.0 ft BGS) 
- abundant solution tts· trar coral and 
gypsum (73.4 to 79. ft BGS 

• 75.0 - lost water circulation (o 7 .5 ft SGS) ~- 8 99 98.0 
- moderotels"( weathered fracture, rubble 

I (0 75.0 ft GS) ·~ 

~-
0 ,, 

• 77.5 li . 

I 
~· 
~.,,. 
~~ '-'•· 

.11SmS: MEASURING P04NT ELEVATIONS MAY CHANGE; REf'ER TO CURRENT ELEVATION TABLE 

lZ WATER fOUNO lE STATIC WATER LE'<U NM - NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
{BEDROCK) 

{l.31t) 

PROJECT NAME: SOCP - OFF SITE INVESTICA TION HOl£ DESIGNATION: 

PROJECT NO.: 2583 OATE COMPL£TEO: 

OW659 
(Poge 4 of 5) 
MARCH 30, 1993 

CLIENT: OXYCHEM - NIAGARA Pl.ANT 

LOCATION: U.S. VANADIUM PLANT 

DEPTH DESCRIPTION OF STRATA 

tt ecs 

E 

~ 
v .. 
T 
I 
0 

" ft. AMSL 

DRIWNC METHOD: 

CRA SUPERVISOR: 

MONITOR 
INSTALLATION 

Bl RN 
EN UU 
OT NM 
RE EB OR 
CV R 
KA 

L 

HQ 

K. LYNCH 

CR 
OE 
RC 
co 

v 
[ 
R 
y 

WR 
AE 
TT 
EU 
RR 

" 

8 99 98.0 0 
.. 80.0 

82.5 - gwsum filled vug (82.5 to 82. 7 ft BCS) 

- carbonaceous partings (O 83.6 and 
83.8 ft BGS) 

,. 
85

_
0 

- carbonaceous porting, moderately 
weathered ( 0 84. 2 ft BGS) 
- moderately weathered fracture 
(85.0 to 85.1 ft BCS) 

.. 87.5 

.. 90.0 

92.5 

.. 95.0 

,. 97.5 

•100.0 

• 102.5 

'" 105.0 

• 107.5 

- solution pitting, troce gwsum (91.0 
to 94.3 ft BGS) 

- finer groined, some g)l)sum filled wgs, 
trace calcite filled vugs t94.3 to 
99.6 ft BGS) 

ARCILLACEOUS OOLOSTONE(Eromoso 
Formation): bituminous, light to medium 
gray, thin to medium bedded, fine groined, 
trace chert nodules, weathered frac!urH 
- sholy ploting (99.6 to 99.7 ft BCS) 
- li9hter gray, more frequent sholy 
partings, trace to little g)'llsum (99.7 
to 112.8 ft BCS) 

470.6 

.tll2IES; MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 

9 99 

10 100 

11 99 

SZ: WATER FOUND ~ STATIC WATER LE'v'El Nt.I - NOT MEASURED 

89.0 0 

97.0 0 

62.0 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 



I 
STRATIGRAPHIC AND INSTRUMENTATION I.DG (Utt) 

(BEDROCK) 
PROJECT NAME: SOCP - OFF SITE INllt'.STIGA TION HOLE DESIGNATION: 3wss9 

I 
Page 5 of 5) 

PROJECT NO.: 2583 DA TE COMPLETED: MARCH 30, 1993 

CLIENT: OXYCHEM - NIAGARA PLANT DRILLING METHOD: HO 

I LOCATION: U.S. VANADIUM PLANT CRA SUPERVISOR: K. LYNCH 

E Bl ~N CR R WR 
L EN uu OE 0 AE 

I 
E OT N~ RC 0 TT 
v MONITOR RE 8 EO EU 

DEPTH DESCRIPTION OF STRATA A OR E v RR 
T IN ST ALLA TION CV R E N 
I KA R 
0 L y 
H 

ft BGS ft. AMSL " " " 



STRATIGRAPlilC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

(UOI) 

PROJECT NAME: OfFSITE IN\/ESTIGATION 

PROJECT NO.: 2583 

CUEN~ OXYCHEM 

LOCATION: NEAR LINDE ENTRANCE 

uu- in ;:, "~ nGRAPHIC 
rt BGS 

2.5 

- 10.0 

12.5 

• 15.0 

• 17.5 

Brown SAND. little 9rovel ond vegetotion, dry 
Some, with •ome concrete, brick ond grovel, 
dork gray, dry to moist (1.0 to 2.0 ft BGS) 
Some, except groy, moist (2.0 to 4.0 It BCS) 

Red brown and brown SILT, litUe sand. trace 
grovel, moist 

1-=G_ro_vel seam~ ~.8_J!_B~ 
GrOJ and brown CL.A Y, some silt, little sand, 
moist 

Brown fibrous material (O 9.5 It BGS) 
Some, exc~t moist to wet (10.0 to 
12.0 rt BG:>J 

Some. except high plasticity. red brown. moist 
to wet (12.0 to 14.3 ft BGS) 

- - -- -- -- -- --
Red brown SILT, some fine to medium grovel, 
hard, dry to moist 
Some, with some 91oy and fine sand, l!~tle fine 
to medium orovel 116.0 to 16.8 ft BGS1 

\BEDROCK - spoon refusol, augured to / 
118.0 ft BGS 
END OF BHll-92 0 18.0 FT BGS. 
NOTES: 

1. Moved 1.5 ft west, ougered to 16 ft BGS 
(BH11 A-92). 

- 16.0 to 16.8 It BGS; 9A-SS 
Red brown SILT, some sand, some fine 
medium subongulor grovel, fractured 
dolostone in sl\oe 

2. Moved 1.5 ft further west, ougered to 
16.0 It BGS (BH11B-92) 

- 16.0 to 16.7 It BGS: 9B-SS 
Green SLAG or CONCRCTE. laminated 
wood, strong resinous odor 
- ougered to 18.0 It BGS, BEDROCK 

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

- 16.0 to 17.5 ft BGS: 9C-SS 
Red brown ond 9roy SILT, litUe •and and 
day, little fine to medium subongulor 
grovel. molal to wet 

4. Al completion boreholes were boci<filled 
with cement/bentonile 9roul to surface. 

El.£VA TIOll 
It AMSl 

-4.0 

-6.0 

-14.J 

-16.8 

HOLE OESIGNATION: BH11-92 

DA TE COMPLETED: SEPTMBER 16, 1992 

DRILLING METHOD: 4 1/4" ID HSA 

CRA SUPERVISOR: K. LYNCH 

MONITOR 
INSTAU.ATION 

SAMPLE 
• f ·o u .. " " 8 T l 

~ c ~ 

1SS x 24 

-
2SS x 74 

,..__ 

3SS x 34 

-
4SS x 13 

~ 

5SS x 5 

~ 

SSS x 3 --
755 x 4 

~ 

SSS x 46 

9SS ~ >100 

9A-ssi::a: 1001•· 

9B-SS t:m 100/J' 

9C-SS - 100/1' 

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

CHEMICAL ANALYSIS 0 WATER FOUND :SZ STATIC WATER LEVEL 3[ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 



STRATIGRAPlllC AND INSTRUMENTATION LOG 
(U02) 

(BEDROCK) 
PROJECT NAME: OffSITE IN~STIGATION HOLE DESIGNATION: BH11D-92 

I PROJECT NO.: 2583 DATE COMPLETED: SEPTMBER 16, 1992 

CLIENT: OXYCHEM DRILLING METHOD: 4 1/4" 10 HSA 

LOCATION: NEAR LINDE ENTRANCE CRA SUPERVISOR: A.P. KISIEL 

c 8 1 RH CR R WR 
l CH uu OE 0 AC 
E OT "" RC D TT 
v MONITOR RC e co EU 

DEPTH DESCRIPTION Of STRATA ... OR E v RR 
T INSTALLATION C¥ R E H 
I KA R 
0 l y 

I 

H 

ft BGS ft. AMSL % % % 

-Augered only to 17.8 fl BGS, for owrburden 
~,-, 

strotigrophy see 109 BHl 1-92. BORCHo.£ 
- cooOIT/ 

• 17.5 
llO<TDHITE 

-17.8 1-~9.AO< OOLOSTONE, light to dorl< gray, highly 1 62 0.0 100 
broken with gray and pink gray cement IRON PIPE 
matrix. some small wlis - 19.7 

" 20.0 OOLOSTONE{Ook Orchard formation): 
bituminous, light to dork 9ro{, fine to 2 104 13.0 100 
medium groined, saccl1aro1da, fractured 
- trace '(all vu~• and stylolit~, 

" 22.5 weathered 19.7 o 22.2 ft SGS 
- g)'psum filled fracture ( 0 20. ft SGS) 
- slightly weathered, few carbonaceous 

3•t HX partings. trace st~olltes, trace gwsum 3 100 75.0 80 
• 25.0 (22.2 to 26.9 ft CS) CCIRDIOU: 

I 
I 

-26.9 
ENO Of HOL£ 0 26.9 FT. BCS -

27.5 

.1 - 30.0 

• 32.5 

• 35.0 

I 
• 37.5 

" 40.0 

• 42.5 

45.0 

I tllllD: MEASURING POIN T ELEVATIONS MAY CHANCE; REFER TO CURRENT ELEVATION TABLE 

:sz WATER FOUND lE STATIC WATER LEVEL NM - NOT MEASURED 



STRATIGRAPl:DC AND INSTRUllENTA110N LOG 
(OVERBURDEN) 

PROJECT NAME: Of"FSITE INVESTIGATION HOLE DESIGNATION: BH12-92 

(l.303) 

PROJECT NO.: 2583 

a.JENT: OXYCHEM 

DATE COMPLETED: SEPTt.ABER 15, 1992 

DRIU.JNG METHOD: 4 1/4" 10 HSA 

LOCATION: NEAR LINDE ENTRANCE 

ft BGS 

2.5 

5.0 

7.5 

10.0 

12 .. 5 

15.0 

Brown SANO, some silt, littte cloy, trooe cool, 
dry to moist 

Block and bro;;;; SILT, some ~rove!, concrete, 
dry to moist (2.0 to 4.0 ft SGS) 
Some, with some red brick ( 4.0 to 6.0 ft BGS) 

Some, with some sond, troce concrete and red 
brlek (6.0 to 8.0 ft BGS) 

Some, with little cloy. no brick or concrete. 
moist (B.O to 9.5 tt BGS) 

-- ---------
Light groy SANO, trace red brick and angular 

rovel • ...!!!.£19~ w~ __ __ __ 
Gray angular GRAVEL. little to some sand, 
moist to wet (9.8 to 13.5 ft BGS) 

Some, except wet (13.5 to 14.0 ft BGS) 

END OF HOLE 0 14.7 FT. BGS 
NOTES: 

1. Moved 1 ft west. ougered to 14.0 ft BGS 
(BH12A-92). 

- 14.0 to 14.6 ft BGS; BA-SS 
Croy GRAVEL, little silt ond doy, wet 

2. Moved 0.6 ft further west, ougered to 
14.0 ft BGS (BH128-92) 
- 14.0 to 14.6 ft BGS; BB-SS 
Gray GRAVEL. little sQt and cloy, wet 

3. Moved 1 ft further west, augered to 
14.0 ft BGS (BH12C-92) 
- 14.0 to 14.6 ft BGS; ec-ss 

No recovery 
4. Moved 7 ft north, ouqered to 

14.0 ft BGS (BH120-92) 
- 14.0 to 14.7 ft BGS; 80-SS 

Red brown SILT, some cloy, little sond, 
trace grovel 

5. Moved 6 ft west, ougered to 14.0 ft BGS 
(BH12E-92). 
- 14.0 to 14.7 ft BGS; BE- SS 
No recovery 

6. Mowd onto center line of J?ipe, augered 
to 14.0 ft BGS (BH12f-92). 
- 14.0 to 14.5 ft BGS; 8"-ss 

Red brown SILT, oroy concrete or slog, 
white marble, no dolostone 

7. At completion boreholes were backfilled 
with cementfbentonlte grout to ground 

-2.0 

-9.5 
- 9.8 

-140 
-1./. ~ 
-14.7 

CRA SUPERlllSOR: K. LYNCH 

MONITOR 
INSTALLATION 

OOID<T/ 
BO<TONIT!: 
QIOUT 

BA-SS 

BB-SS 

BC-SS 

80-SS 

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

INJECTION TEST RESULTS 

TABLE Bl . OW652 

TABLE B2 . OW653 

TABLEB3 . OW657 

TABLEB4 . OW658 

TABLE BS . OW659 
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TABLE Bl 

OW652 ·HYDRAULIC CONDUCTIVITIES 

Depth Below Depth Below Hydr11ulic • Depth to St11tic 
Ground SurfRCe Top of Rock Conducti'uity W11terbearing Watnl.evtl Date 

<ft> (ft) (cm/sec) (ft. BGS) 

20.5 -32.S 3.0-15.0 4.4E-03-8.5E-03 Yes 9.7 09/12/91 

32.5 - 47.5 15.0-30.0 1.3E-03- 3.7E-03 Yes 10.4 09/13/91 

47.5-60.5 30.0-43.0 3.lE-03- 7.8E-03 Yes 11.9 09/16/91 

67.3- 82.3 50.4-65.4 1.0E-03-4.7E-03 Yes 18.3 01/28/93 

82.3- 97.3 65.4. 80.4 4.0E-03 Yes 18.3 01/27/93 

97.3 - 112.3 80.4 - 95.4 1.3E-03 - 2.3E-03 Yes 18.3 01/27/93 

112.3 - 127.3 95.4-110.4 1.3E-03 • 3.8E-03 Yes 18.3 01/27/93 

• Hydraulic conductivity calculated assuming R/ro ~ JO. 

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 bottOIII packer was inadvertently not disconnected 
during the lower injection test. 

a.A 2583 (11!) 



TABLE B2 

OW653-HYDRAUUCCONDUCTIVITIES 

Depth Below Depth Below Hydraulic• 
Ground Surface Top of Rock Conductivity Waterbearing 

(ft) (/t) (cm/sec) 

24.1 - 40.2 2.3- 18.4 4.SE-03 - 6.7E-03 Yes 

40.2 -55.2 18.4-33.4 8.4E-06 - 2.0E-05 No 

55.2 - 70.2 33.4-48.4 7.SE-06 - 1.6E-05 No 

71.0-85.6 47.5-62.1 3.6E-05 - 5.7E-05 Yes 

77.0-92.0 53.5-68.S 5.4E-05 - 8.9E-05 Yes 

92.0-107.0 68.5-83.5 2.SE-05 - S.lE-05 Yes 

107.0 - 122.0 83.S - 98.5 5.8E-0'2-1.1E-Ol Yes 

122.0- 140.S 98.5-117.S 9 .7E-07 - 2.4&-06 No 

• Hydraulic conductivity ailculated assuming R/ro = 10 . 

CltA 2!13 (111) 

Depth to Static 
Water Leuel 

(ft. BGS) 

14.0 

15.9 

16.6 

21.6 

20.9 

21.3 

21.7 

22.S 

Date 

09/06/91 

09/ 09/91 

09/10/91 

02/04/93 

02/04/93 

02/04/93 

02/04/93 

02/00/93 
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TABLE B3 

OW657. HYDRAULIC CONDUcnvmES 

Depth Below Depth Below Hydraulic• Depth to Static 
Ground Surface Top of Rock Conductivity Waterbearit1g Water Level Date 

<ft) (/t) (cm/sec) <ft. BGS) 

22.1-37.1 4.2-19.2 6.8E-03 - 1.7E-02 Yes 20.0 02/17/93 

37.1-52.1 19.2-34.2 1.9E-02 - 3.6E-01 Yes 19.3 02/17 /93 

52.1-67.1 34.2-49.2 3.4E-03 - 8.7E-03 Yes 19.S 02/17/93 

67.1-82.1 49.2-64.2 4.3E-03 -3.2E-02 Yes 19.S 02/17 /93 

82.1- 97.1 64.2-79.2 4.2£-03 - 6.9£-03 Yes - 22:2 02/16/93 

97.1-112.1 79.2 -94.2 8.2£-03 -3.9£..02 Yes 22.2 02/16/93 

112.1 . 130.5 94.2-112.6 5.4E-03 -1.9E-02 Yes 20.0 02/15/93 

• Hydraulic conductivity <:alculated assuming R/ro = 10 . 

CRA 2583 (118) 



TABLE 84 

OW658 - HYDRAULIC CONDUCTIVITIES 

Depth Below Depth Below Hydr11ullc • Depth to Static 
Ground Surface Top of Rock Conducti1'ity W11terbe11ring Wattr Ln1el 

(ft) <ft> (cnllsec) (ft. BGS) 

22.7-37.7 4.2- 19.2 Note (1) Yes 22.0 

37.7-52.7 19.2 - 34.2 3.5E--05 - 6.3E-05 No 22.0 

52.7-67.7 34.2-49.2 8.SE--05 - 1.9E-04 Yes 22.5 

67.7 -82.7 49.2-64.2 3.SE-04 - 4.7E-03 Yes 22.5 

82.7-97.7 64.2 - 79.2 1.SE-04 -5.2E-04 Yes 22.0 

97.7 -112.7 79.2-94.2 8.6E-03 - 1.7E-02 Yes 22.0 

112.7 -131.1 94.2-112.6 4.SE-05 - 1.2E-04 Yes 22.0 

~ 

• Hydrauli'c 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. 

OtA 2SIJ 011) 

Date 

03/02/93 

03/02/93 

03/01/93 

03/01/93 

02/26/93 

02/26/93 

02/26/93 
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TABLE BS 

OW659 ·HYDRAULIC CONDUCTIVITIES 

Depth Below Depth Below Hydraulic• 
Ground Surface Top of Rock Conductivity Waterbearing 

(/t) (/t) (cm/sec) 

21.4-36.4 1.4-16.4 5.8E-04 - 6.4E-04 Yes 

36.4-51.4 16.4. 31.4 2.4E-04 • 4.0E-04 Yes 

51.4 -66.4 31.4. 46.4 2.0E-05 · 3.3E-05 No 

66.4-81.4 46.4. 61.4 5.8E-03 • 6.2£-03 Yes 

81.4 -96.4 61.4· 76.4 6.8E-04 • 9.4£-04 Yes 

96.4-111.4 76.4. 91.4 8.4£-03 • 1.2E-02 Yes 

111.4. 129.8 91.4 -109.8 4.4£-04 • 6.9E-04 Yes 

• Hydraulic conductivity calculated assuming R/ro = 10 . 

C1tA 2583 (11 !) 

Depth to Static 
Water Level Date 

(ft. BGS) 

19.0 03/10/93 

19.0 03/10/93 

19.0 03/10/93 

19.0 03/10/ 93 

19.S (YJ/09/93 

19.5 (YJ/09/93 

19.5 03/09/93 
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APPENDIXC 

STRATIGRAPHICDATABASE • OSIPHASE1/PHASE2 

TABLECl • STRATIGRAPHICDATA 

TABLE C2 • OVERBURDEN THICKNESS 

TABLE C3 • BEDROCK STRATIGRAPHIC THICKNESS 

TABLE C4 • BEDROCK MONITORING INTERVALS 
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- - -
Wel1!8H Gro1111d Grid Co-ordinates 

# Elevation North East 
(Ft.AMSL) (Feet) (Fut) 

OW652C 570.12 2250.79 -2257.25 
OW653C 573.85 2668.46 -m.31 
OW657D 572.09 2100.30 -2640.70 
OW658D 571.05 2596.00 -1764.60 
OW659D 570.23 2530.50 -1343.70 
BHllD-92 570.93 2375.2 -2341.1 

Notes: 

NO -Not Observed 
AMSL -Above Mean Sea Level 

CRA 2583(118) 

TABLE Cl 

STRATJC RAPHIC DATABASE 
OFF-SITE INVESTICATION PROGRAM - PHASE 2 

Dcptl1 to Elev. of Depth Elevatio11 Deptlr 
All1rniu111 Alluvium to Clay of Clay to Till 

(Feet) (Ft.AMSL) (Feet) (Ft.AMSL) (Feet) 

1.9 568.2 7.9 562.2 10.5 

10.6 563.3 14.4 559.5 17.5 

4.6 567.5 10.0 562.1 15.0 
4.0 567.1 11.5 559.6 14.0 

1.5 568.7 8.0 562.2 13.l 

4.0 566.9 6.0 564.9 14.3 

NAPL/Sht en 

Elevatio11 Dept/1 to Elevation Deptl1 

of Till Bedrock of Bedrock Observed 

(Ft.AMSL) (Feet) (Ft.AMSL) (Feet) 

559.6 14.3 555.8 NO 

556.4 20.9 553.0 NO 

557.1 18.0 554.1 NO 

557.1 17.4 553.6 NO 

557.1 20.3 549.9 NO 

556.6 16.8 554.1 NO 



Wt/UBH Ground 

• Elev . 
(Ft. AMSL) 

OW652C 570.15 
OW653C 573.80 
OW6570 572.09 
OW6580 571.05 
OW659D 570.23 
BHll0-92 570.93 

~ 

TABLEC2 

OVERBURDEN STRATIGRAPHIC THICKNESS 
Off-SITE INVESTIGATION PROGRAM· PHASE 2 

Grid Co-ordinates Thickness Thickness Thickness Thickness Thickness of 
North East of Fill of Alluv. of Clay o/Ti// Conf. Layer 
(Feet) (Feet) (Fett) (Feet) (Feet) (Fett) (Feet) 

2250.79 -2257.25 1.9 6.0 2.6 3.8 6.4 
2668.46 -772.31 10.5 3.8 3.1 3.4 6.5 
2100.30 -2640.70 4.6 5.4 5.0 3.0 8.0 
2596.00 -1764.60 3.9 7.5 2.5 3.5 7.0 
2530.50 -1343.70 1.5 6.5 5.1 7.2 12.3 
2375.20 -2341.10 4.0 2.0 8.3 2.5 10.8 

AMSL -Above Mean Sea Level 

CRA 2583<118) 
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- 0 

Well/BH 

• 
OW652C 
OW653C 
OW6570 
OW658D 
OW659D 

BHllC>-92 

l:l!llui 

Grou•d 
Ete-oation 

(ft.AMSL) 

570.35 
574.05 
512.09 
571.05 
570.23 
570.93 

~ -
Crid co ... <>rdinAtt.$ 
North East 
(ft<t) (fut) 

2274.10 -2264.90 
2668.46 -m.31 
2100.3 -2640.7 

2596 -1164,6 
25305 -1343.7 
2375.2 -2341.1 

- · Bottom ol well elevotloJ\ above the unit. 

CRA 2583(118) 

-
Dqth to Elev. of 

81dr-ock 
(Feel) (Ft. AMSL) 

17.7 552.7 
24.4 549.7 

18 SS4.()9 
115 55355 
20.3 549.93 
16.8 ssu 

TAULEO 

BEDROCK STRATIGRAPH IC THICKNESS 
OFF-SITE INVESTICA TION PROGRAM • PHASE 1 

Deptlr to £/..,.of Dtplh to Elev. of Depth lo £/tv. of 
£fi11nos11 Go4t Island C"sport 

(feet) (ft. AMSL) (fHt) (ft. AMSL) (l'etll (/'t, AMSL) 

98.6 471.8 113.2 457.2 126.6 443.8 
104.5 469.6 123.3 450.8 136.6 437.5 
95.99 476.1 115.99 456.1 128.511 4435 
'fl55 4135 117.25 453.8 128.75 .a.12.3 
99.63 470.6 117.33 452.9 128.33 441.9 

- - - - - -

Dtpth to £/..,.of Depth to Elro. of Botto•• Ciro. of 
Decl'w Rochester of Wt/I Bottom 

(ftrl) (H. AMSL) (Flt/) (fl. AMSL) (Feet) (ft. AMSL) 

- .. - - 131.2 439 2 

- - .. - 140.8 433.3 
- - - - 131.99 440.1 

- - - - 130.95 440.1 

- - - - 13053 439.7 

- - - - 26.9 544 



We!UBH Ground Grid Co-ordinates 
# Eleva Hon North East 

(Ft.AMSL) (Feet) (Feet) 

OW652B 570.76 2298.1 -2273.5 
OW652C 570.35 2274.l -2264.9 
OW653B 573.39 2642.4 -817 
OW653C 574.05 2653.7 -795.8 
OW657B 570.45 2148 -2665.9 
OW657C 570.78 2126.4 -2655.1 
OW657D 572.09 2100.3 -2640.7 
OW658B 570.85 2615.8 -1720 
OW658C 570.91 2605.6 -1743.3 
OW6580 571.05 2596 -1764.6 
OW659B 570.38 2569.9 -1363.1 
OW659C 570.33 2551.8 -1353.8 
OW659D 570.23 2530.5 -1343.7 
BHllD-92 570.93 2375.2 -2341.l 

~ 

AMSL -Above Mean Sea Level 
BGS ·Below Ground Surface 

C.RA 2583(118) 

TABLEC4 

BEDROCK MONITORING INTERVALS 
OFF-SITE INVESTIGATION PROGRAM· PHASE 2 

Deptl1 to Ele11. of 
Bedrock Bedrock Montored Interval Monitored /literval 

(Feet) (Ft.AMSL) (Ft. HGS) (Ft.AMSL) 

16.7 554.06 96.96 . 126.96 473.8 . 443.8 
16.9 553.45 60.95 - 92.95 509.4 . 477.4 
23.5 549.89 97.99 - 121.99 475.4 . 451.4 
23.2 550.85 71 . 96 503.05 • 478.05 
15 555.45 97.1 . 130.5 473.35 • 439.95 
16 554.78 67.1 . 95.1 503.68 • 475.68 

17.99 554.1 18.5 . 64.5 553.59 • 507.59 
17.5 553.35 97.5 31 473.35 • 539.85 
17.5 553.41 68 . 95.1 502.91 • 475.81 
17.45 553.6 18.5 65 552.55 • 506.05 

20 550.38 96.4 . 130 473.98 • 440.38 
20 550 .. 33 66.4 . 94.5 503.93 • 475.83 

20.33 549.9 20.5 - 64.4 549.73 • 505.83 
16.8 554.1 17.J! . 26.9 553.1 . 544.0 

Monitored Unit 

Oak Orchard/Eramosa/Goat lsland/Gasport 
Oak Orchard 

Oak Orchard/Eramosa 
Oak Orchard 

I 
Eramosa/Goat Island/Gasport 

Oak Orchard 
Oalc Orchard 

Eramosa/Goat lsland/Gasport 
Oak Orchard 
Oak Orchard 

Oak Orchard/Eramosa/Goat lsland/Gasport 
Oak Orchard 
Oak Orchard 
Oak Orchard 

___ Cl __ _ ____ c:a ____ _ 
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APPENDIXD 

ANALYTICAL RESULTS 

• BEDROCK AND OVERBURDEN GROUNDWATER ANALYSIS 
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S-.pl• o.m,,,,,," 

~Auly• U.Ute 

~ Tobll Soluble I'S P/L 
~ 113/L 
Mcra.uy 113/L 
Lad 113/L 
Toluene 113/L 
2-a.Jorolal ...... 113/L 
~ l'lfL 
2,4-/~ 113/L 
2.Hlidilcrololueno 113/L 
2,3-/3,4-Dkhlorotoluaw 113/L 
2.3~ TrichlorolOI_,. 113/L 
2.4,S.Tri<hlorolOI......, 1141/L -- 1141/L 
~ 1141/L 
1;1.-~ 113/L 
l.3-Dichlcrd><nz.en• l'lfL 
1,4-Dichlorcbcn:r.ene 113/L 
1;1..3-Trichloroben-.. 113/L 
1.2.~TrichlmobenJJenc ).lg/L 
1.2.3,~ T<trachl-...,e ).lg/L 
1.2.4.5-Teawchlorcbauene llg/L 
~ l'l/L 
Trichl..-hylcne 113/L 
Tea.~yleM 113/L 
2.chlocobenzotriJluoride 113/L 
4-0JO<ObenzotriJluoride 113/L 
2,4-Dichl~e 113/L 
3,4-~ 113/L 
Hcuchlorobu~ 113/L 
H..achlorocydopauadl<ae 113/L 
Octachlcrocydcpcr1-• 1141/L 
Perddorop<ntacydodecane (Miltt) 113/L 
2.4,S. Trichlorophenol 113/L 
a-H~ 113/L 
b-H~ µg/L 
,.~ µg/L 
d-He<achloc'Ocy-..C µg/L 
llor=U:add µg/L 
2-chlorobel\7.00: add µg/L 
3-Chlorobenzaic add µg/L 
4-0.lorobenzaic add µg/L 
Chlotd>enzoic ocidl. _. µg/L 
O!lor<ndic acid µg/L 
Total Organ!<: can- ClOC) mg/L 
Total Organic tlalld• (TOX) µg/L 

tl2ll:!; 

TABLED! 

OSI· PHASli.1 ·ROUND t ANALYl1CAL DATA 
MA¥19'3 

OSIPROCRAM·PHASE2 
OCCDl!NTAL t:HEMICAL CORPORATION 

OW'6DD OW6'0 OMWB 
D..- OSIWIJJ Do,,. 051""113 

Uwl 

10 ND ND 42 
19 ND30 ND ND30 
O.l 3.! ND ND 
16 ND 38 ND4 
1 NO ND ND 
I ND ND ND 
I ND ND ND 

ND NO ND 
1 ND ND ND 
1 ND ND ND 
1 ND ND ND 
1 ND ND ND 
1 ND ND 5 
1 ND ND ND 
1 1 2 ND 
1 ND ND 3 
I ND ND 2 
I ND NO ND 
1 2J 11 ND 
1 ND ND ND 
1 ND ND NO 
I ND ND ND 
1 2 2 ND 

I I !J 
I NO ND ND 
I ND ND 2 
I NO ND ND 

NO ND ND 
NO ND ND 
ND ND ND 

1 ND ND ND 
1 NO ND NO 
10 NO NO ND 
1 ND NO ND 
1 ND ND ND 
1 ND ND ND 
1 ND ND ND 

100 ND ND NO 
30 ND ND NO 
30 NO ND ND 
30 ND ND NO 
90 ND ND ND 

2SO ND ND ND 
1 NOS N04 N06 
so R R R 

NO Not deleetld at or above tM detection level 
obown in the oa1......, entitled "DMaiosi leY<I". 
Where d U I 2i Oil\ l,ew:ls VW'f, the d«ection In-el 
is obown with the 1spec:tiw IN!yw. 

NA Not Available. 
I Associated ...Wt i&estimaled. 
R Result WU njocted. 

CIAaJOW 

Pogc! ol4 

OW'52C OW'52D OW'53B 
/)S/06/9J 05/06/9J 05/13113 

ND ND 30 
ND30 ND30 ND 
ND 2 ND 
ND4 ND4 ND 
ND 2 2 
IS 42 54 

ND 2 ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
26 ND 190 
5 95 !?O 

8 3 
14 'D 10 
6 24 9 
1 ND ND 

31 1) ND 
ND ND NO 
ND NO ND 
ND ND ND 
54) 211 ND 
7J !J ND 

ND ND NO 
14 I 24 

ND ND ND 
ND ND I 
ND ND ND 
NO ND ND 
ND ND ND 
NO NO ND 
ND NO NO 
ND ND NO 
NO NO NO 
NO NO ND 
ND NO ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND NO NO 
ND NO NO 

ND3 N06 NA 
R R R 



TABLEDl Page2of4 I 
OSI· PHASE2·ROUND1 ANALYTICAL DATA 

MAY1993 

I OSI PROGRAM. PHASE 2 
OCODENTAL CHEMICAL CORPORATION 

s.. ... ,1. Dnaip""" OW653C OW65JD OM;S1B OW657C OW657D I 
D-lio# 05/15/93 05/1.4193 051()61g3 05/06/93 05/05l93 

C:.0..,0-WAJaalyta U.Ut. L<wl 

I !"1oophorus. Total Soluble µg P/L JO 12 100 14 ND 22 
Anenic µg/L 19 ND22 ND22 ND23 ND23 ND23 
Mercwy µg/L 0.2 ND ND ND ND ND 

I Lad µg/L 16 ND21 ND21 ND30 ND30 ND30 
Toluene 113/L 1 2 2 ND ND ND 
2-<:hloro4oluene µg/L 1 1 480 ND ND 8 
4-Chlcrololuene µg/L 1 ND ND ND ND ND 

I 2.4-/2,S-Di<:hla:otoluene 113/L 1 ND SS 2 ND ND 
2,6-0icblorotoluer>e 113/L l ND 7 ND ND ND 
2,3-/3.4-Di<:hla:otoluene µg/L l ND 1 ND ND ND 
2.3.6-Trichlorololume l'g/L . 1 ND ND ND ND ND 

I 2,4,5-Trichlorololuene 11g/L 1 ND ND ND ND ND 
Benzene µg/L l 10 16J 2 ND 2 
au-.z.ene µg/L I ND 250 ND ND 2 
1,2-0ichlorobenzene µg/L l ND 4 ND ND ND I 1,3-0ichlorobenzene µg/L 1 ND 24 ND ND 2 
1,4-0ichlorobeu.cru! 11g/L 1 ND 52 8 ND 2 
1,2,3-Trich.lorobenzene 113/L 1 ND ND ND ND ND 
1,2.4-Trichlorobenzene l'g/L 1 ND ND ND . ND ND I 1,2.3,4-Tctnchlorobenz.ene 11g/L l ND ND ND ND ND 
1,2.4,S-Tctnchlorobemene 11g/L l ND ND ND ND ND 
Hexachlorobenzene µg/L 1 ND ND ND ND ND 
Trichloroethylene µg/L 1 ND ND 70 810 130 I Tctnchloroethylene µg/L l ND ND 10 59 25 
2~uoride 113/L 1 ND 1 ND ND ND 
4-Chlorobenzotruoride µg/L 1 ND <rl 2 ND ND 
2,4-0icblorcbenzolrilluoride µg/L 1 ND ND ND ND ND I 3.4-0ichlorcbenzolrilluorlde µg/L 1 ND 4 ND ND ND 
HexaclililrobutaeM µg/L l ND ND ND ND ND 
Hoxadiloroc:ydopentadiene µg/L l ND ND ND ND ND 
Oetadikirocydopentene 11g/L 1 ND ND ND ND ND I Perchla:opentacyclocl...,.. <Mi=) µg/L 1 ND ND ND ND ND 
2.4.5-Trichlorophenol µg/L 10 ND ND ND ND ND 
a-Heocachlorocyclohexane µg/L 1 ND ND ND NO ND 

I l>-Hexachloroc:ydohexanc µg/L I ND ND ND ND ND 
g·Hexachlorocydohexane µg/L l 2 ND ND NO NO 

d·Hexachlorocydohexane µg/L 1 ND ND ND ND ND 
Bemoi.cadd µg/L 100 ND ND ND ND ND 

I 2.chlorobenzoic acid µg/L 30 ND ND ND ND ND 
3.chlorobenzoic acid µg/L 30 ND ND ND ND ND 
~acid µg/L 30 ND ND ND ND ND 

a.Jorol><moU: acids, lotal µg/L 90 ND ND ND ND ND I Chlor<ndic add µg/L 250 ND ND ND ND ND 
Total Organic Carbon (TOC) mg/L 1 NOS ND3 ND4 ND3 ND3 
Total Organic Halides (!OX) 11g/L 50 R R R R R 

li2l5E I 
ND Not deteaed at or above the detection level 

shown in the column enlitled "Detection Level". 
wi.-detedion levds vvy, the detection level I ia shown with the respective analyses. 

NA Not Available. 
J Aooocialed """'11 ia estimated. 
R ~I was rejected. I 

CJlAZiU(I~ I 



s.a...,,i. °'""'""" 
C--W.t-lyta Uolto 

Phaophoruo. TOlal Soluble ..,P/L 
"'-le "'/L 
Maauy "'/L 
Lead 113/L 
Toluene 113/L 
2-Chlorotoluene 113/L 
~ "'/L 
2,4-/2.$-Did.Joroduene "'/L 
~OichlaroldU<lle 113/L 
2,3-/3,4-Dichlc•o•oh.-e "'/L 
2,3,6-Trichlorotoluene 113/L 
2,4,5-Trichlorotoluene 113/L 
ll<nune "'/L 
Chlornhenttne "'/L 
1.2·~ ,.,tL 
1,3-~ 113/L 
1,4-0idllorobauene 11g/L 
1.2,3-Tric:hlAlrobenMne 11g/L 
1.2.4-Trichloroben-• 111/L 
1.2.3,4-TetraclJorcOenz.e 113/L 
1.2.4,S. Tdnchlorobenoone "'/L 
H~ 113/L 
Trichlcxoethyl""" 113/L 
Totrachloroethylene 113/L 
2-Chlorobenwtrilluoride 113/L 
4~uoride 113/L 
2,4-Dichlo<ObenJIOlriuoride 113/L 
3,4-Dichbobemoolrilluoride "'/L 

~- "'/L 
H-chle«ocydope1111~ 113/L 
Octachlorocydopen- 113/L 
Pm:hlon>pet\tacydodocane (Mlttx) 111/L 
2, 4,5-T richlotophenol 111/L 
1·Hexachlorocydohoxone 1111/L 
1>-Heuchle«ocydoMune 118/L 
g-Heuchlorocydohaane 113/L 
d-Hcuchl<l<OC)'CloMxan. 113/L 
Benu>icadd 1'8/L 
2-Chlorobenzoic add 113/L 
3oChlorobcnmlc acid 113/L 
4-0iloroberuoaic •dd l'g/L 
Oilon>benzlOic •ddt, -1 118/L 
Chknndic acid ,.,tL 
TOia! Orgmic Cubon (TOC) "'llL 
Taul Orgmic Halid• crox> "'/L 

l::ls1.llz 

TABU:Dt 

OSI-PHASli1- llOUND l ANALmCAL DATA 
MAY1993 

OSI PllOGllAM - PHASE 2 
OCODENTALCHEMICALCOllPOllATION 

OW6S8B OWf.SaC OW66W 
DdodlOll OSl10ll9!13 OS/JO/J!l93 OSIJ0/199J 

Lnol 

JO NO ND ND 
19 ND23 ND ND 
0.2 NO ND NO 
16 ND30 ND ND 
l ND 2 2 
I 5 240 180 
I ND 47 15 
1 NO 15 19 
1 ND 3 2 
1 ND 4 2 
1 NO ND NO 
I ND ND NO 

!OJ 840 960 
1 10 540 620 
I ND 43 69 
I 4 120 360 
I 3 ll8 210 
1 ND NO ND 
1 ND ND ND 
1 ND ND ND 
1 ND ND ND 
I ND ND2 ND 

22 ND 13 
I 8 ND 3 
I ND 5 NO 

4 3 St 
I ND ND ND 
I ND ND ND 
1 NO ND NO 
1 NO NO NO 
1 ND NO ND 

NO ND ND 
10 NO ND ND 
I ND NO 4 
1 NO ND ND 
1 ND ND NO 
1 NO ND ND 

100 ND ND ND 
30 ND ND ND 
30 ND ND ND 
30 ND NO ND 
90 ND ND ND 
250 ND ND ND 

I ND6 N04 8 
so R ll R 

ND Not d .. eded .... above the detection level 
Jhown in the column entitled "Oeoection Lew:!-. 
Whett detoaion loY.u vary, the dctcclion level 
is shown with the rai-i"" 1n11lr-

NA Not Avoil.ble. 

I Associated ...Wt;. eolimated. 
R Result WU rejected. 

CM.JSl3n• 

Page3cl4 

OW6.S9B OW659C OW6.S9D 
115105/93 OS/115193 05108/93 

ND 19 ND 
ND23 ND23 ND23 

O:J ND NO 
N030 ND30 ISO 

3 4 ND 
320 240 32 
4 NO NO 

10 10 3 
1 I ND 

NO NO 1 
ND ND ND 
NO ND NO 
1200 21 4 

1600 2!IO 86 
Tl 8 I 
480 130 7 
410 80 6 
ND ND 3 
ND ND 91 
ND ND 36 
ND ND 5 
ND NO ND 
ND ND NO 
ND NO 31 
ND NO NO 
61 65 1 
3 ND ND 

ND ND ND 
NO ND 3 
NO ND NO 
NO ND 1 
ND NO NO 
ND ND ND 
ND NO ND 
ND ND NO 
NO ND ND 
ND ND NO 
ND NO NO 
NO ND ND 
ND ND ND 
ND ND ND 
NO NO NO 
ND ND NO 
12 18 N03 
R R R 



TABLE DI Page4ol4 I 
OSl-PHASE1°ROUND lANALYllCAL DATA 

MAY1993 

I OSI PROGRAM-PHASE 2 
OCCDENTAL CHEMICAL CORPORATION 

s-.,1. pacn,tmo: PASNYJ39 BHlW-92 MW..3 MW-2 I 
D-lioo 05/U/93 05/J1/93 05/12/93 05111193 

Campou•tls/Aludyta Uta"ls Uwl 

I Phosphorus, Total Soluble II!! p /L 10 ND 13 ND 14 
Arsenic µg/L 19 ND23 ND23 ND ND 
Men:ury µg/L 0.2 ND ND ND ND I Lead 11!!/L 16 ND 35 41 ND 
Toluene µg/L 1 2 ND ND ND 
2.chlorolol......, µg/L 1 480 6 ND ND 
4.chlorolol..-e µg/L 1 ND l ND ND I 2,4-/~toluene µg/L 1 ND ND ND ND 
2,6-DidU0<0toh.1ene µg/L 1 ND ND ND ND 
2,3-/3,4-Dichlorotoluene µg/L I ND ND ND ND 
2,3,6-Trichlorotoluene µg/L 1 ND ND ND ND I 2,4,S. Trichlorotoluene µg/L 1 ND ND ND ND 
B<nune µg/L 1 SJ 15 ND ND 
Chl""°"""""e µg/L ND 9 ND ND 
1,2-Dichl-· µg/L 1 ND 3 ND ND I 1,3-Dichl~e 11!!/L 1 ND 12 ND ND 
1,4-Dichlorobenzene 11!!/L 1 ND 17 ND ND 
1,2,3-Trichl~ 11!!/L 1 ND 1 ND ND 
1,2,4-Trichl~ 14S/L 1 ND 5 ND ND I 1,2,3,4-Tetrachl~e µg/L 1 ND 4 ND ND 
1,2,4,S. Tc!rachlorobmz.cne llg/L 1 ND 2 ND ND 
Hexachlorobenzene 14S/L 1 NO ND ND ND 
Trichlcwoethylene 14S/L 1 430 3 3 ND I TetrachlO<Oethylene µg/L I 61) 4 ND 7 
2-ChlorobenzotriJluoride µg/L I ND ND ND NO 
4.chlorobenzotriJluoride µg/L I 4 5 ND ND 

I 2,4-Dichlorobenzotrilluoride µg/L I ND I ND ND 
3,4-Dichlorobenzotrilluoride µg/L I ND 2 ND ND 
Hexachlo<Obutadiene 14S/L 1 ND ND ND NO 
Hexachlorocydopentodiene llg/L I NO ND ND ND 

I Oc:tachlorocydopentene llg/L I ND ND ND ND 
P=hloropentacydodecane (Mirex) 14S/L l ND ND ND ND 
2,4,S. Trichl0<0phenol µg/L 10 ND ND ND ND 
,,.H~oroqdollexane 14S/L 1 ND ND ND ND 

I l>-Hexachlococydohew>e µg/L l ND ND ND ND 
g-Hexachlorocydohexane fll!/L I ND ND ND ND 
d-Hexachlorocydohexane µg/L I ND ND ND ND 
Ben7.0ic acid fll!/L 100 ND ND ND NO I 2.chlorobenzoi<: acid µg/L 30 NO ND ND ND 
3.chlorobenz.oic acid µg/L 30 ND ND NO ND 
4.chlorobenmic add µg/L 30 ND ND ND ND 
Chlorobenzoi< ac:ids, total µg/L 90 NO ND ND ND I Chlom>dic a<id µg/L 250 ND ND ND NO 
Total OrgaNc: Carbon ('IOC) uig/L 1 ND3 ND6 ND6 ND3 
Total OrgaNc: Halides ('IQX) l'g/L 50 R R R R 

I ~ 
ND Not det.octed at or above the detection level 

shown in the column entitled "Detection Level". 

I Where det«tion levels vary, the detection level 
la shown with the reopective analyses. 

NA Not Available. 

J Aaeodated ttSU!t is eslimtted. 

I R Result W3S Njected. 

CRA25130~ I 



TAILE02 P&p1ol3 

OSI. PHASE l • ROUND2 ANALYTICAL DATA SUMMARY 
JULYtm 

OSI PROCRAM ·PHASE l 
OCCOENT AL CHEMICAL CORPORATION 

I s.....,,,. Dnmptlon: OW6S28 OW6618 OW6S2C OW6S.l8 OW6SJC 

s .... ,.i.o-. 07/0f"J D"I'· 07/0f/9J 07113193 07/IJ/93 
o~t~ctimt 

AMlyt., U..11$ u..i 

Phosphorus, Tot.i So!ublt pgP/L 10 NO ND NO ND NO 
Arsenic l'g/L 19 ND26 ND26 N026 ND23 1'i023 
Mercury l'g/L O.f NO 1'D NO NO NO 
Lad l'g/L 18 ND33 N033 N033 19 21 
Toluene Jolg/L 1 NO NO NO NO NO 
2.Chlorok>luene Jolg/L 1 ND NO 12 55 NO 
t-<hlorok>luene µg/L 1 ND NO NO NO 

I 2.4-/2.S-Dt<hlOf'Otoluene µg/L ND NO NO NO ND 
2,6-Dl<hlorol<lluene µg/L ND NO ND ND ND 
2,3-/3,4-Dkhlarotoluone Jolg/L 1 ND ND NO NO NO 
2.3.6-T ridalorotoluene Jolg/L ND ND ND ND NO 

I U.S. Trid\lotol<lluene Jolg/L NO ND NO ND ND -.. Jolg/L 5) 51 18 150! ND 
OliorobenzeM l'g/L NO KO 2 140 ND 
U·~ l'g/L NO 1'0 NO • NO 

I 1,3-~ Jolg/L ND (1;0 • 12 ND 
1,4-0ich.locobennne Jolg/ L 1 ND NO 2 12 ND 
l,2,3-Trichloroben20ne µg/L 1 ND ND ND ND ND 
l,2.'1-Trichloroben2ttne µg/L 1 ND ND 1 ND ND 

I 1,2,3,f-Tetrachtorobenzene µg/L I ND ND ND ND ND 
1,2.4,> Tetrachlorobenzene µg/L ND ND ND ND ND 
Hexachlorobenune µg/L ND ND ND ND ND 
Trichloruethyl.,.. µg/L 2 2 26) ND ND 
Tetrachloroethylerw µg/L ND ND • ND ND 
2.Chlorobenzolriffuackle l'f;/L ND NO ND ND ND 
4-Chlord>enzotriAuackle l'f;/L NO NO 11 26 1'D 
2.4-lliclllon>beruotrifluorido Jolg/L NO NO NO NO r.:o 

I JA-IJlchlorobeniolnuonc1o l'g/L ND NO NO ND 1'1) 
Htxadllorobutadi<one l'g/L ND ND NO ND r.:D 
Hexadllorocydopentadlcnt µg/L 1 NO ND NO ND ND 
Octachlorocyclopentent µg/L 1 ND ND ND ND NO 

I 
PerchJoropentacyclodecant (Mlrtx) µg/L I ND ND ND ND ND 
2,4.S·Trichloroplwnol Jolg/L 10 ND ND ND ND ND 
a-Hexachlorocydohexane Jolg/L I ND ND I ND NO 
b-Hexachlorocyclohe.xane l'g/L 1 ND ND ND ND NO 
g ·Hexachloroc:ycloh<'OCano µg/L 1 ND ND ND ND ND 
d·H.....:hloroc:yclohounc l'g/L 1 ND ND ND ND ND 
Baux:>kadd Jolg/L 100 ND N1> ND NO ND 
2.Chlorobmzoic odd l'g/L 30 ND NO 1'"0 NO ND 
3-Chlorob...zoic odd l'g/L 30 NO NO 1'1) ND ND 
4-Chlotcl>mzok odd l'g/L 30 ND ND ND ND ND 
Chlorobenzolc add•, lot>I µg/L 90 ND ND ND ND ND 
Chlorendic acid µg/L 250 NO ND ND ND ND 

I 
Total OrganJc carbon (TOCJ mg/L I 7 9 ND3 ND4 ND3 
Total OrganJc Halides CTOX) µg/L 50 R R R R R 

Note:s: 
ND Not detected ai or abov• the detection level 

shown in the column entided ~Detection l..evel". 
Whe<e detection J.vtls v.ry, tho detoction level 
is shown with the rttpoctlve ....i,..... 

J Asoc>cated rault Is ..clmated 
R R.sult was ..;.ctod 



TABLEDl Ptl)'t2of3 I 
OSI· PHASE 2- ROUND lANALYTICAL DATA SUMMARY 

JULYtm 

I OSI PROGRAM·PHASEl 
OCODENTALCllEMJCALCORPORATION 

s..,r. Dnai,titM1 OW5S?B OW6S7C OW6S7D OWllSBB OW6SIC 
s-,1.0 .... 111107/'3 1111111113 1111111/fJ 1111U/fJ 111/IVtl 

I Dtttttiml 
Ntolytn lbdb !Jv<I 

l'hooph<>rus, To,.I Soluble µgP/L 10 l'ID ND ND NO ND 
AJMnk µg/L 19 ND26 ND26 ND26 ND23 N023 
Mtm1ty µg/L 0-4 NO ND NO NO ND 
1..e.i µg/L 18 ND33 NOJ3 NDJ3 NO NO 
Toluene µg/L ND NO NO NO ND 

I 2~.-.. - µg/L ND NO 4 NO !JO 
4-Chlo.-1,_ µg/L NO NO NO NO 14 
2.4·/U-Di.-utna µg/L I NO NO NO NO 6 
Zb-Di.-.- pg/L NO NO NO NO NO 

I 2.3-/3,4-DicNo<Oeolutna pg/L I ND NO NO NO 2 
2.3.6-TricNo.-luono µg/L I NO NO NO NO NO 
2,4,S.Trichlo<Ololuono pg/L I ND NO NO NO NO 
a. ....... pg/L I ND NO ND 6J llOOJ 

I Chlcwobenzene pg/L NO NO 1 4 380 
l,2-Dichl0<oi>enztM pg/L NO NO NO NO 64 
1,3-0lchlO<Obenttn• µg/L ND NO ND ND 110 
1,4-0ichlO<Obenzent µg/L NO NO ND ND 95 
1.2.3-Trichlorobe,..ent µg/L ND NO ND ND ND I 1.2.4-Trichlorobonzono pg/L ND NO ND ND 2 
1,2.3.4·Tetnchl0<0benz•n• pg/L ND ND ND ND ND 
1.2.4.S·TotnchlO<Obenz•n• pg/L ND ND ND ND NO 
Hexacl\lorobctnzene Jlg/L ND ND ND ND NO I Trichloroethyl•no pg/L 28 1100 120 46 34 
T etnlchloroethyl•no µg/L I 11 120 21 12 ND 
2-Chlorobt,...trlRllOrido µg/L 1 ND ND ND ND ND 
4-ChlorobtnzotrlRllOrido pg/L 1 ND 1 ND 2 10 I 2,4-0lchlO«lbonzotriRllOride µg/L 1 ND ND ND ND s 
3.4· Dlc:hlorobeni.otri Ruorid• l'g/L ND ND ND ND NO 
HtxaclUorobubdMtne µg/L ND ND ND ND ND 
Hexad\lorocyclope:ntad.lent l'g/L ND ND ND ND NO I Octachlorocyclopentene l'g/L ND ND ND ND ND 
Perchl0<0pentacyclodocano (Miru) µg/L I ND ND ND ND ND 
2.4 .S-T richlorophenol µg/L 10 NO NO NO NO ND 
1-Hoxad\lotocyclohoxano pg/L I ND ND ND ND ND I b-~oheuno l'g/L I ND ND ND ND ND 
g-Houchlo<ocydohouno µg/L I so ND l'D ND ND 
d·H.....chlorocycloh<tuno µ5/L I NO NO NO NO ND 
S.rwlicadd µg/L 100 1'0 NO NO NO ND I 2-Chlo-add µg/L JO 1'0 NO NO NO NO 
3-<:hlorobonzoic acid µg/L JO NO NO NO NO NO 
4-C-olc add µg/L JO ND ND NO NO ND 
Chlon>betuolcadclo, ....i µg/L 90 1''0 ND ND ND ND I Chlonndlc add µg/L 250 1''0 NO ND ND ND 
Total o.pnlcC.rl>cft {TOC) mg/L I 6 N02 N03 1J ND2 
Toto! °'P'lc HaUd .. (TOX) µg/L so R R R R R 

No• I NO Not dotedlld at oe obovo tho d-n levtl 
thown In the colu_mn tntlUed -0.t.ctlon t.evlll•. 
Where dolKtlon lov ... vary, tho dttection level I Lt shown with the rwp.cdve 1nalyses. 

J A.s&oci1ted rauh l.t estlm1ttd 
R Result w., rojoctod 

I 
I 

cu l!63 (11') I 



I 
TAILE02 Pap3ol3 

OSI -PHASE2-ROUN02 ANALYTICALOATASUMMARY 
JULYtm 

OSI PllOCRAM - PHASE 2 
OCCIOENTALCHEMICALCORPORATION 

s....,,1. o • ..,,;,,;""' 0W651D OW6598 OW659C 0W659D MW·I 
Sa"'Plc DoUr 111112193 111108/93 07/U119J U1N3/9J 0711&193 

Ort.«tiClft 
Alo•ly ... Units t. .. 1 

I Phosphorus, Total Solublt 11gP/L 10 ND ND ND ND 11 
Anenic llg/L 19 ND ND26 ND26 ND33 ND23 
Mer=ry flg/L DA ND ND ND ND 1'1> 
LMd 11g/L 18 31 ND33 ND33 29 :rl 
Toi...,,. flg/l 1 3 1'1> I ND 1<1> 
2-Chloroiolueno pg/L 1 160 190 250 2 ND 
4-Chlorotolue.w pg/L 1 11 2 ND ND ND 

I 2,4-/2,S-Dichlorotol uene pg/L I 22 5 11 ND NO 
2.6-0ich&oroeoluene pg/L 3 ND 2 ND ND 
2.3-f),4-Dlchlorotoluene µg/L 2 ND ND ND NO 
2,3.6-T rlchlorotolu•ne flg/L I ND ND NO ND NO 
2,4,5-T richl«otoluene flg/l I ND ND ND ND ND 
Benzene flg/l I 1100) 1500 3' 3 SD 
Chlo<obeuene flg/L I 540 1300 300 9 ND 
1,2-DKhlon>benttno flg/L 100 91 18 ND 1''0 
1,3-0icl\lorobenune Pg/L 340 360 160 ND ND 
1,4-~ pg/I. 1 200 350 8') ND rm 
1,2,3-T richlorol>enzene pg/I. I ND ND ND ND ND 
1,2,4-T richlorobenzeno µg/l 1 3' ND ND 3 ND 
1,2..3,~ T etrachloruberuene µg/L 1 ND ND ND 14 ND 
1,2,4,5-TetrachJorobenteno µg/L 1 ND ND ND ND ND 
Hexachlorobenzene µg/l I ND ND ND ND ND 
T richloroethylene µg/L I 23 ND ND ND ND 
Tetnichloroethylene µg/L I ND ND ND SD 
2-Chlorobeniotrifluoride µg/L ND ND ND ND SD 
4-C-fluoride pg/I. 60 36 190 ND ND 
2.Hllchlocoben..,lrifluoride )lg/L 9 7 ND ND ND 
3,4-DichlorobeNolrifluoride pg/L ND 43 ND ND KO 
Hexachlorol><ltadiene pg/I. ND ND ND 2 ND 
Hexadtloro<yclopentadi.,.. pg/L ND ND ND ND ND 
OctachJoroc:ydopentt':ne µg/l ND ND ND ND ND 

I 
J'erchloropentacydodecan• (Ml""') µg/L I ND ND ND ND ND 
2,4,,S-T rich lorophenol µg/L IO ND ND ND ND ND 
a-HexachlOfocyclohexaiw µ.g/L s 1 ND ND ND 
b-HexachJorocycloheune µ.g/L ND ND ND ND ND 

I 
g-Hexachloro<ydohonne µg/L ND ND ND ND ND 
d-Hexachlorocydoheune µ.g/L I ND ND ND ND ND 
Benzok>cid )lg/L 100 ND ND ND ND SD 
2-C-add pg/I. 30 ND 1'1> ND ND ND 
X-..Cadd l'g/L 30 ND 1'1> ND ND r-.iro 
.....chlorobmzoic Kid pg/I. 30 ND 1'-0 ND ND ND 
Chloroben2Cic adds, IOt.al pg/L 90 ND ND ND ND ""° Chloronclic acid pg/l 2SO ND ND ND ND ND 

I 
Total Organic Carbon (TOC) mg/I. 1 ND2 7 12 ND3 ND4 
Total Organic Hal Id .. (TOX) pg/l so R R R R R 

No~ 

ND Not detec-S at Of above the detection lwel 
shown ln the column entitled ~Detection Level". 
Whtrt dtlo<tlon ltvelt vary, the detedion level 
is shown with tht ,.,.afve analyses.. 

J A50odatled mult it _....,tied 
R - Result w~s r.;.cted 
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LO INrRODUCTION 

SDl70 ) 

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 (SOCP), as 

appropriate, for the same sample locations. This comparison of analytical 

results and the presentation of data herein has been performed by OxyChem. 

1 
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SAMPLE COLLECTION ANJ) ANALWCAL RESULTS 

Five bedrock groundwater samples (including one 

duplicate) were collected on March 8 and 9, 1993 by ARC/G'ZA at the RRF as 

part of AR.C'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 (BNAs), 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, 

OW6530 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 
foeuses 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 µg/L) than the OxyChem 

analytical results which ranged from NOl to 2 µg/L. 

2 CONESTOCA·ROVERS &: AsSOOATFS 
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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). 
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I 
I TABLEU 

I SUMMARY OF DETECTED ANALYTES • OW650 

I OSI Results ARC Results 
Analyte (µg/L) 12110191 03/04192 05193 05193 (Dup) 03193 

I Chlorobenzene NDl NDl NDl NDl 8.7 
1,2-Dichlorobenzene ND1 NDl 1 2 69 
1,3-Dichlorobenzene NDI NDI NDl ND1 8.6 
1,4-Dichlorobenzene ND! ND1 NDI ND1 so 
1,2,4-T richlorobenzene l NDl 2 1 48 
1,2-Dichloroethene NA NA NA NA 4.6 
Tetrachloroethene 16 11 1 1 10 
Trichlorocthene 16 ND9 2 2 7.9 
4-Chlorobenwlrifluoride 1 NDl NDl NDl NA 
Aroclor 1242 NA NA NA NA 0.26 
Copper NA NA NA NA 12 
Lead ND42 ND42 ND42 ND42 32 
Mercury 0.4 ND0.4 3 ND0.4 2 
Nickel NA NA NA NA 27 

I Zinc NA NA NA NA 110 

I Notes: 

NA - Not analyzed. 
NDx ·Not detected at or above x µg/L. 

I 

I °"'''"" 



TABLE2..2 

SUMMARY OF DETECTED ANALYTES- OW6S3D 

OSI Results 
Analyte (µg/L) 12107191 03/09192 OS/93 

Toluene NDJ NDl 2 
2-0tlorotoluene 100 580 480 
2,4-/2,5-Dichlorotoluene 100 59 55 
2,6-Dichlorotoluene 11 7 7 
2,3-/3,4-Dichlorotoluene 3 1 . 1 
Berw!ne 76 66 16 
Chlorobenzene 700 430 250 
1,2-Dichlorobenzene 12 8 4 
1.3-Dichlorobenzene 37 21 24 
1,4-Dichlorobenzene 100 56 52 
2-0tlorobenzotriflouride 4 2 1 
4-Chlorobenzotriflouride 360 220 97 
2,4-Dichlorobenzotriflouride 1 NDl NDl 
3,4-Dichlorobenzotriflouride NDl 6 4 
g·HCCH 1 NDl NDJ 
Selenium NA NA NA 

No tes: 

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

CIAt.Wfl) 

ARC Results 
03193 

ND6 
NA 
NA 
NA 
NA 
R 
R 
4 
14 
30 
NA 
NA 
NA 
NA 

ND0.005 
14 
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TABLE2.3 

SUMMARY OF DETECTED ANAL YTES - OW407C 

5DCP 551 Results 

Rounit J 
Analyte (1J8/L} 12189 to J/90 

Toluene 1 
2-Chlorotoluene 320 
4-Chlorotoluene 9 
2,4-/2,5-Dichlorotoluene 8 
2,6-Dichlorotolucnc 1 
2,3-/3,4-Dichlorotoluene 3 
Benzene 10 
Chlorobcnzcnc 25 
1,2-Dichlorobenzcnc 4 
1,3-Dichlorobenzene 15 
1,4-Dichlorobenzene NDl 
1,2,4-Trichlorobenzene 3 
2-ChlorobenzotriOouride 2 
4-ChlorobenzotriOouride 210 
1,2-Dichlorocthcne NA 
Trichloroethene NDl 
Aldrin NA 
a-HCCH NDl 
Chromium NA 
Copper NA 
Lead ND42 
Mercury 0.9 
Selenium NA 
Zinc NA 

Notes: 

NA - Not analyzed . 
NDx - Not detected at or above x µg/l. 
J - Associated value is an estimate. 

Rovnit 2 
2190 

1 
100 
4 
1 

NDl 
NDl 

5 
19 
2 
5 
4 
2 
1 

56 
NA 
NDl 
NA 
NOi 
NA 
NA 

ND42 
ND0.4 

NA 
NA 

ARC Results 

03193 

ND6/ND6 
NA 
NA 
NA 
NA 
NA 

48J/48J 
130J/130J 
NDl.9/5.9 
7.4/NDl.9 
7/ND4.4 

NDl.9 
NA 
NA 

51J/54J 
2.6J/ND1.9 

0.015/ND0.005 
ND0.005/0.034 

16/NDlO 
17/18 
3/3 

ND0.4/ND0.4 
8J/10J 
10J/18J 



TABLE2.4 

SUMMARY OF DETECTED ANALYTES 
RRF FOUNDATION DRAIN 

OSI &suits 
Analyte (µglL) 12116191 03104192 

Toluene 3 2 
2-0\lorotoluene 2300 2400 
4-Chlorotoluene ND1 4 
2,4-/2,5-Dichlorotoluene 62 70 
2,6-DichlOC'otoluene 8 . 9 

2,3-/3,4-0ichlorotoluene 7 7 
Benzene 940 1200 
Chlorobenzene 630 770 
1,2-0ichlOC'obenzene 17 18 
1,3-0lchlorobenzene 94 92 
1,4-0lchlocobenzene 74 80 
2-Chlorobenzotriflouride 9 NOl 
4-Chlorobenzotriflouride 750 800 
2,4-0lchlorobenzotriflouride 2 2 
g-HCCH NOl 4 
d-HCCH 4 3 
Barium NA NA 
Selenium NA NA 

Notes: 

NA - Not analyzed. 
NOx - Not detected at or above x µg/L 

ARC Results 
03193 

NDS 
NA 
NA 
NA 
NA 
NA 
R 
R 
10 
29 
28 
NA 
NA 
NA 
NA 
NA 
30 
7 

R - Data has been qualified as unusable. Values were outside linear calibration limits. 
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1.0 EXECUTIVE SUMMARY 

Five bedrock groundwater samples (including one 

duplicate) were collected March 8-9, 1993, by American Ref-Fuel (ARC)/GZA 
GeoEnvirorunental 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 (Voes), 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) 
Voes, TCL BNAs, Resource Conservation and Recovery Act (RCRA) metals 
(plus aluminum, copper, lead, and zinc), dechlorane plus, and sulfate. 

voes 

Chlorobenzene and benzene results reported for samples 
OW653 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 voe samples were analyzed within the method 
holding time. voes 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 

5087/ 0a.taVaJ/ 2 1 CONESTOCA·ROVERS & ASSOCIATES 



the RPO values reported for the analysis of field duplicate samples, analytical 

and sampling precision were deemed acceptable. 

Pesticides/PCBs and Oechlorane Plus 

All samples were analyzed within the method holding 

times. All surrogate recoveries were within laboratory control limits, 
indicating acceptable accuracy was achieved during analysis. RPO 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 RPO 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 
Oup-1). All remaining QA/QC results indicate that the metals data provided 

by Recra were acceptable. 

Sulfate Analysis 

Sulfate analysis was performed on sample F0-1 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. 
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2.0 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 {OLMMOl.O) and Low 

Concentration Water (OLCOl.O)", 12/90 (Rev. 6/91); and 

ii) '"Laboratory Data Validation Functional Guidelines for Evaluating 
Inorganics Analyses'" Guly l, 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 HOLPING TIMES 

Technical sample holding times, as specified in the 

analytical methods employed, are as follows: 

Parameter 

voes 

BNAs 

Pesticide/PCBs 

Metals (except mercury) 

Mercury 

Dechlorane Plus 

Sulfate 

Holding Time 

7 days from collection to analysis 

7 days from collection to extraction 
40 days from extraction to analysis 

7 days from collection to extraction 
40 days from extraction to analysis 

6 months from collection to analysis 

28 days from collection to analysis 

7 days from collection to extraction 
40 days from extraction to analysis 

28 days from collection to analysis 

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. 

4 CONESTOGA·ROVERS & ASSOCIATES 
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4.0 METiiOD 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. 
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5.0 SURROGATE SPIKE RECOVERIES 

In accordance with the analytical methods employed, all 

voe, 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. 

5.1 V0C ANALYSIS 

In accordance with Methods 8240 and 624, toluene-ds, 

bromofluorobenzene, and l,2-dichloroethane-d4 were employed as surrogates 

for voe 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 voe analysis results, all voe results above the detection limit were 

qualified as estimated for these sample~ (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-ds and bromofluorobenzene. Because this may indicate a 

high bias, all positive voe results should be qualified as estimated. Since all 

sample results were non-detect, however, qualification of the data was not 
necessary. 

5.2 BNA ANALYSIS 

In accordance with Methods 8270 and 625, 

nitrobenzene-dS, 2-fluorobiphenyl, terphenyl-dl4, phenol-dS, 2-fluorophenol, 
and 2,4,6-tribromophenol were employed as surrogates for BNA analysis. 

6 CONESTOCA·ROVERS & ASSOCIA T1lS 



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. 

5.3 PESTICIDE/PCB ANALYSIS 

In accordance with Method 608, dibutykhlorendate 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 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. 

6.1 voe ANALYSIS 

In accordance with Methods 8240 and 624, 
bromochloromethane, 1,4-difluorobenzene, and chlorobenzene-05 were 
employed as internal standards for voe analysis. All recoveries were within 
the acceptable range, indicating good instrument stability throughout the 
analysis period. 

6.2 BNA ANALYSIS 

In accordance with Methods 8270 and 625, 
phenanthrene-DlO, chysene-012, perylene-012, l,4-dichlorobenzene-D4, 
naphthalene-DB, and acenaphthene-010 were employed as internal standards 
for BNA analysis. All recoveries were within the acceptable range, indicating 
good instrument stability throughout the analysis period. 
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7.0 LABORATORY CONJJt,OL 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·l 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. 
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9.0 FIELD ONQC 

9.1 TRIP 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. Voes 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 voes 
which do not include acrolein, acrylonitrile, or chloroethylvinyl ether, all of 

which are priority pollutant voes. 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. 

9.2 FIELD PUPLICAIE 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 RPO 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. RPO values less than 20 percent were considered 

acceptable for all parameters. Note that RPO values could not be calculated 
for analyses yielding one or more ND results. 

11 CON13STOCA-ROVERS & ASSOCIATES 



9.2.1 VOC Analysis 

All RPO 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 RPO 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/Qech!orane Plus Analysis 

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

9.2.4 Metals Analysis 

Outlying RPO 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 RPO values were less than 20 percent, indicating 
acceptable sampling and analytical precision were achieved for these analytes. 

S017/0.&tY.al/2 12 
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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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TABLEl 

SUMMARY OF ANALYTICAL METHODOLOGY 
AMERICAN REP.FUEL RRF 

MARCH1993 

Poromder 

Target Compound List Volatile Organic Compounds 
Priority Pollutant Volatile O~lc Compounds 

Priority Pollutant Base/Neutral Add Extractables 
Target Compound Ust Base/Neutral Add Extractables 

Priority Pollutant Pesticides/Polychlorinated Biphenyls 
Dechlorane Plus 

Notes: 
(1) 

Priority Pollutant Metals 
Resource Conservation and Recovery Act Metal 

Sulfate 

Referenced from USEPA SW-846, 3rd Edition, 1986. 

A.nolyticol Method 

624(2) 
8240(1) 

625(2) 

821o<I> 

608(2) 
808o<1> 

6<XYJ/7000 Series<1> 
6<XYJ/7000 Series(l) 

9038(1) 

(2) Referenced from USEPA "Methods for Organic Chemical Analysis of Municipal and Industrial 
Wastewater•, July 1982. 
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TABLE2 

ANALYllCAL RESULTS SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

S11mpleID: Detection OW6SJ OW650 Dllp-1 OW407C 
Limits (0W407C) 

P.P. BNAs '1!! 625 (µg/L) 

Acenaphthene 1.9 ND ND2.2 ND ND 
Acenaphthylene 35 ND3.6 ND4.0 ND ND 

Anthracene 1.9 ND ND2.2 ND ND 
Benzi dine 44 NF45 ND50 ND ND 
13enzo(a)anthracene 7.8 ND8.0 ND8.9 ND ND 
Benzo(b)nuoranthene 4.8 ND4.9 NDS.4 ND ND 
Benzo(lc)nuoranthene 25 ND2.6 ND2.8 ND ND 
Benzo(g,h,i)perylene 4.1 ND4.2 ND4.6 NO ND 
Benzo(a)pyrene 2.S ND2.6 N02.8 ND ND 
Bis(2-chloroethoxy)methane 5.3 NDS.4 ND6.0 ND ND 
Bis(2-chloroethyl)ether 5.7 ND5.8 ND6.5 NO ND 
Bis(2-chloroisopropyl)ether 5.7 ND5.8 ND6.5 ND ND 
Bis(2~ylhexyl)phthalate 25 ND2.6 ND2.8 ND ND 
4-Bromophenyl phenyl ether 1.9 ND ND2.2 ND ND 
Butylbenzyl phthalate 2.S ND2.6 ND2.8 ND ND 
4.Chloro-3-methylphenol 3.0 ND3.l ND3.4 ND ND 
2.Chloronaphthalene 1.9 ND ND2.2 ND ND 
2.ch!orophenol 3.3 ND3.4 ND3.8 ND ND 
4.ch!orodiphenylether 4.2 ND4.3 ND4.8 ND ND 
Chrysene 2.5 ND2.6 ND2.8 ND ND 
Dibenzo(a)l)anthracene 2.5 ND2.6 ND2.8 ND ND 
1.3·Dichlorobenzene 1.9 14 8.6 ND 7.4 
1,2-Dichlorobenzene 1.9 4 69 ND 5.9 
1,4-Dichlorobenzene 4.4 30 so ND 7 
3,3'·Dichlorobenzidine 16 ND ND18 ND ND 
2,4-Dichlorophenol 2.7 ND2.8 ND3. l ND ND 
Diethyl phthalate 1.9 ND ND2.2 ND ND 
2,4·Dimethylphenol 2.7 ND2.8 ND3.1 ND ND 
Dimethyl phthalate 1.6 ND NDl.8 ND ND 
4,6·Dinitro-2-methylphenol 24 ND25 ND22 ND ND 
1.2-Diphenylhydrazine 10 ND NDll ND ND 
2,4-Dinitrophenol 42 ND43 ND48 ND ND 
2,4-Dinitrotoluene 5.7 ND5.8 ND6.S ND ND 
2,6-Dinitrotoluene 1.9 ND ND2.2 ND ND 
Di·n-butyl phthalate 2.S ND2.6 ND2.8 · ND ND 



Page 3of 10 I 
TABLE2 I 

ANALYTICAL RESULTS SUMMARY 
AMERICAN REF-FUEL RRF I MARCH1993 

Sample ID: Detection OW653 OW650 Dup-1 OW407C I 
Limits (0W407C) 

P.P. BNAs by 625 (µg/L) (Cont'd.) I 
Di-n-octyl phthalate 2.S ND2.6 ND2.8 ND ND 
Fluoranthene 2.2 ND2.3 ND2.5 ND ND I Fluorene 1.9 ND ND2.2 ND ND 
Hexachlorobenzene 1.9 ND ND2.2 ND ND 
Hexachlorobutadiene 0.90 ND0.92 NDl.O ND ND I Hexachlorocyclopentadiene 1.0 ND NDl.1 ND ND 
Hexachloroethane 1.6 ND NDl.8 ND ND 
lndeno(l,2,3-<:d)pyrene 3.7 ND3.8 ND4.2 ND ND I Isophorone 2.2 ND2.3 ND2.5 ND ND 
Naphthalene 1.6 ND NDl.8 ND ND 
Nitrobenzene 1.9 ND ND2.2 ND ND 

I 2-Nitrophenol 3.6 ND3.7 ND4.l ND ND 
4-Nitrophenol 2.4 ND2.S ND ND ND 
N-nitrosodimethylamine 2.2 ND2.3 ND2.S ND ND 

I N·nitrosodi·n•propylamine 3.3 ND3.4 ND3.8 ND ND 
N·nitrosodi phenylamine 1.9 ND ND2..2 ND ND 
Pentachlorophenol 3.6 ND3.7 ND4.1 ND ND 
Phenanthrene 5.4 NDS.S ND6.l ND ND I Phenol l.S ND NDl.7 ND ND 
Pyrene 1.9 ND ND2.2 ND ND 
1,2,4-T richlorobt?nzene 1.9 ND 48 ND ND I 2,4,6-Trichlorophenol 2.7 ND2.8 ND3.l ND ND 

P.P. Pestiddes:/PCBs by 608 (µg/L) I 
Aldrin 0.0050 ND ND0.0054 0.015 ND 

I alpha-BHC o.ooso ND ND0.0054 ND 0.034 
bt?ta·BHC 0.0050 ND ND0.0054 ND ND 
gamma-BHC 0.0050 ND ND0.0054 ND ND 

I delta-BHC o.ooso ND ND0.0054 ND ND 
Chlordane 0.050 ND ND0.054 ND ND 
4,4'-000 0.010 ND ND0.011 ND ND 
4,4'-00E 0.010 ND ND0.011 ND ND I 4,4'-00T 0.010 ND ND0.011 ND ND 
Oieldrin 0.010 ND ND0.011 ND ND 
Endosulfan I 0.010 ND ND0.011 ND ND I Endosulfan II 0.010 ND ND0.011 ND ND 

I 
CMS087/ 0...VaJ/2 
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TABLE2 

ANAL¥TICAL RESULTS SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

SampuID: Detection OW653 OW6SO Dup-1 OW407C 

Limits (OW407C) 

P .P. PesticldesJPCBs by 608 (µglL) (Cont'd.) 

Endosulfan sulfate 0.010 ND ND0.011 ND ND 
Endrin 0.010 ND ND0.011 ND ND 

I 
En<hin aldehyde 0.010 ND ND0.011 ND ND 
Heptachlor o.ooso ND ND0.0054 ND ND 
Heptachlor epoxide o.ooso ND ND0.0054 ND ND 
Toxaphene 0.10 ND ND0.11 ND ND 
Aroclor 1016 0.050 ND ND0.054 ND ND 
Aroclor 1221 0.10 ND ND0.11 ND ND 
Aroclor 1232 0.050 ND ND0,054 ND ND 
Aroclor 1242 0.050 ND 0.26 ND ND 
Aroclor 1248 0.050 ND ND0.054 ND ND 
Aroclor 1254 0.050 ND NDO.OS4 ND ND 
Aroclor 1260 0.050 ND NDO.o54 ND ND 

Dechlorane Plus by 8080 (µg/L) 

Dechlorane plus 0.10 ND ND ND ND 

.... ... - ..... ..... .. 



TABLE2 

ANALYTICAL RESULTS SUMMARY 
AMERICAN REF-FUEL RRF 

Sample ID: Daemon 
Limits 

P.P. Metau (mg/L) 

Antimony 0.040 
Arsenic 0.0040 
Beryllium o.ooso 
Cadmium O.oo70 
Ovomlum 0.010 
Copper 0.010 
Lead 0.0030 
Mercury 0.00040 
Nickel 0.020 
Selenium 0.0050 
Silver 0.010 
Thallium o.ooso 
Zinc 0.010 

Notes: 
NO 
ND 
J 

Non-detect at or above the detection limit 
Non-detect at OT above x µg/L oT mg/L. 
Associated value is estimated. 

MARCH1993 

OW653 OW650 

ND ND0.0050 
ND ND 
ND ND 
ND ND 
ND ND 
ND o.ou 
ND 0.032 
ND 0.0020 
ND 0.027 

0.014 ND 
ND ND 
ND ND 
ND 0.11 

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

~ 
P.P. 
voes 
BNAs 
PCBs 
TCL 
RCRA 

Priority Pollutant 
Volatile Organic Compounds 
Base/Neutral Add Extractables 
Polychlorinated Biphenyls 
Target Compound List 
Resource Conservation and Recovery Act 

Dup-1 
(0W407C) 

ND 
ND 
ND 
ND 
ND 

0.018 
0.003 
ND 
ND 

0.01] 
ND 
ND 

0.018] 

Pages of 10 

OW407C 

ND 
ND 
ND 
ND 

0.016 
0.017 
0.003 
ND 
ND 

0.008J 
ND 
ND 
O.OlJ 
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TABLEl 

ANALYTICAL RESULTS SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

Sample ID.: Detection FD-J 
Limits 

TCL voe. by s24-0 (µglL> 

Acetone 10 ND 
Benzene 5 R 
Brornodichlorornethane 5 ND 
Bromoform 5 ND 
Brornornethane 10 ND 
2-Butanone 10 ND 
Carbon disulfide 5 ND 
Carbon tetrachloride 5 ND 
Chlorobenzene 5 R 

I Chloroethane 10 ND 
Chloroform 5 ND 
Chlorornethane 10 ND 
Dibromochloromethane 5 ND 
I, 1-Dichloroethane 5 ND 
1,2-Dichloroethane 5 ND 
1,1-Dichloroethene 5 ND 
1,2-Dichloroethene 5 ND 
1,2-Dichloropropane 5 ND 
cis-1,3-Dichloropropene 5 ND 
trans-1,3-Dichloropropene 5 ND 
Ethyl benzene 5 ND 
2-Hexanone 10 ND 
Methylene chloride 5 ND 
4-Methyl-2-pentanone 10 NO 
Styrene 5 ND 
1,1,2,2-Tetrachloroethane 5 ND 
Tetrachloroethene 5 ND 

--· ·-· ... ... ·-



Sample ID.; 

TCL VOCs by 8240 (µgfL) (cont.) 

Toluene 
1,1,l·Trichloroethane 
1,1.2· Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Total Xylenes 

TCL BNAs by 8270 (JJ81L> 

Acenaphthene 
Acenaphthylene 
Anthrcaene 
Benzo(a)anthracene 
Benzo(b )fl uoranthene 
Benzo(k)fluoranthene 
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-i!thylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butylbenzyl phthalate 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-chloronahpthalene 
2-chlorophenol 

. 4-Chlorodiphenylether 

CRA 50l7 Jt)otaV1l/2 

TABLE 2 

ANALYTICAL RESULTS SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

D~f«tion ID-1 
Li rm ts 

S ND 
S ND 
5 ND 
5 ND 
10 ND 
10 ND 
S ND 

10 ND 
10 ND 
10 NQ 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
so ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
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TABLE2 

ANALYTICAL RESULTS SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

Sample I.D.: Daect1011 FD-J 
Umits 

TCL BNAs by 8270 (µg/L) 

I Chrysene 10 ND 
Dibenzo(a,h)anthracene 10 ND 

Dibenzofuran 10 ND 
Di·n·butyl phthalate 10 ND 
1,2-Dichlorobenzene 10 10 

1.3-0ichlorobenzene 10 29 

1,4-0ichlorbenzene 10 28 
3,3'-Dichlorobenzidine 20 ND 
2,4-Dkhlorophenol 10 ND 

I 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 

I 
2,6-Dinitrotoluene 10 ND 
Di·n-octyl phthalate 10 ND 
Fluoranthene 10 ND 
Fluorene 10 ND 
Hexachlorobenzene 10 ND 
Hexachlorobutadiene 10 ND 
Hexachlorocydopentadiene 10 ND 
Hexac:hloroethane 10 ND 
lndeno(l,2,3-cd)pyrene 10 ND 
lsophorone 10 ND 
2-Methylnaphthalene 10 ND 
2-Methylphenol 10 ND 
4-Methylphenol 10 ND 

I 
Naphthalene 10 ND 
2-Nltroaniline so ND 
3-Ni troaniline 50 ND 
4·Nitroaniline so ND 
Nitrobenzene 10 ND 
2-Nitrophenol 10 ND 
4-Nitrophenol so ND 
N-ni trosodiphenylamine 10 ND 



SampuID.: 

TCL BNAs by 8270 (µg/L) (Cont'd.) 

N-nitrosodi-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorbenzene 
2,4,6-Trichlorophenol 

Dechltmzne Plus by 8080 (µg/L) 

Dechlorane Plus 

TABLE2 

ANALYTICAL RESULTS SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

Detection 
Limits 

10 
so 
10 
10 
10 
10 
50 
10 

0.1 

FD-I 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
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TABLE2 

ANALYTICAL RESULTS SUMMARY 
AMERICAN REF-flJEL RRF 

MARCH1993 

Sample ID.: Detution 
LJmits 

RCRA Metals (rng/L) 

Aluminum 0.1 
Arsenic 0.004 

Barium 0.02 

Cadmium 0.007 
Chromium o.oi 
Copper O.ot 
Lead 0.003 
Mercury 0.0002 
Selenium 0.()()4 

Silver 0.01 
Zinc o.oi 

Sulfate (rng/L) 

Sulfate 1.0 

Notes: 
ND 
J 

Non-detect at or above the detection limit. 
Associated value is estimated. 

FD-J 

ND 
ND 
0.03 
ND 
ND 
ND 
ND 
ND 

0.007 
ND 
ND 

1800 

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

~ 
P.P. 
voes 
BNAs 
PCBs 
TCL 
RCRA 

Priority Pollutant 
Volatile Organic Compounds 
Base/Neutral Acid Extractables 
Polychlorinated Diphenyls 
Target Compound List 
Resource Conservation and Recovery Act 

Page 10of 10 
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TABLE3 

I SAMPLE HOLDING TIME SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

I Holding Time Holding T imt 

s .. mple D"tt D"te D"tt from Colltction from Extraction 

ID Analysts C.olltt:WI E:rtr..ctt.d An .. lyztd (1) to E:rtr1Jction to Analysis I (days) (days} 

OW653 P.P.VOCs 03/08/93 03/09/93 1 I P.P.BNAs 03/08/93 ·03/10/93 03/15/93 2 7 
PP. Pest/PCBs 03/08/93 03/10/93 03/13/93 2 5 
Dechlorane Plus 03/08/93 03/10/93 03/11/93 2 3 I P.P. Metals 03/08/93 03/16/93 8 

OW4117C P.P.VOCs 03/09/93 03/11/93 2 I P.P. BNAs 03/09/93 03/15/93 03/22/93 6 13 
PP. Pest/PCBs 03/09/93 03/12/93 03/16/93 3 7 
Dechlorane Plus 03/09/93 03/15/93 03/17/93 6 8 

I PP.Metals 03/09/93 03/16/93 7 

OW650 P.P. voes 03/09/93 03/11/93 2 
P.P.BNAs 03/09/93 03/15/93 03/22/93 6 13 I P.P. Pest/PCBs 03/09/93 03/12/93 03/16/93 3 7 

Dechlorane Plus 03/09/93 03/15/93 03/17/93 6 8 
PP. Metals 03/09/93 03/16/93 7 I 

FD-1 TCL voes 03/09/93 03/11/93 2 
TCLBNAs 03/09/93 03/15/93 03/22/93 6 13 

I Dechlorane Plus 03/09/93 03/15/93 03/17/93 6 8 
RCRA Metals • 03/09/93 03/16/93 7 

Sulfate 03/09/93 03/17 /93 8 

Dup-1 P.P. voes 03/09/93 03/11/93 2 I 
(OW407C) P.P.BNAs 03/09/93 03/15/93 03/22/93 6 13 

PP. Pest/PCBs 03/09/93 03/12/93 03/17/93 3 8 

I Dechlorane Plus 03/09/93 03/15/93 03/17/93 6 8 
P.P. Metals 03/09/93 03/16/93 7 

Notes: I 
(1) Metals analysis were performed over several days. The latest analysis date is reported. 
• RCRA metals plus aluminum, copper, lead, and zinc . I 
Key; 
PP. Priority Pollutant 

I voe Volatile Organic Compound 
BNA Base/Neutral Acid Extractable 
TCL Target Compound List 
RCRA Resource Conservation and Recovery Act I 

I 
CRA5087 /0....Vall2 I 
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TABLE4 

METHOD BLANK DATA SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

P.P. voe. i.y 624 D.Udiott B""'1c 
Limit Cone. 
(JllllJ (JlllIJ 

DauAIWyuA: (IJ/09/93 

Z..b I.D.: AROIJ7467 
Compound 

Acrolein 400 ND 
Acrylonitrile 400 ND 
Benzene 4.4 ND 
Bromodichloromethane 2.2 ND 
Bromofonn 4.7 ND 
Bromomethane 10 ND 
Carbon tetrachloride 2.8 ND 
Chlorobenzene 6.0 ND 
Chloroethane 10 ND 
2.Chloroethylvinyl ether 10 ND 
Chloroform 1.6 ND 
Chloromethane 10 ND 
Dibromochloromethane 3.1 ND 
1,1,·Dichloroethane 4.7 ND 
1,2·Dichloroethane 2.8 ND 
l,l-Dichloroethene 2.8 ND 
l,2·Dichloroethene 1.6 ND 
1,2-Dichloropropane 6.0 ND 
ci.s·l,3-Dichloropropene 5.0 ND 
trans-1,3-Dichloropropene 5.0 ND 
Ethyl benzene 7.2 ND 
Methylene chloride 2,8 ND 
1,1,2,2· Tetrachloroohane 6.9 ND 
Tet.rachloroethene 4.1 ND 
Toluene 6.0 ND 
1,1, 1· T rich.loroethane 3.8 ND 
1,1,2· Trichloroethane 5.0 ND 
Trichloroethene 1.9 ND 
Vinyl chloride 10 ND 

CltA SOl7/1)HtVt&/2 
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Bl..,,lc 

Cone. 
(µglL) 

0311V93 
AROIJ7480 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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TABLl!4 

I Ml!THOD BLANK DATA SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

I 
P .P. BNAs by 625 Dd~dion B!Ank Blonlc 

Umit Cone:. Cone. I (µg/IJ (µg/IJ (JlglL) 
Dau &trutal: 03/10/93 03115193 
Labl.D.: AR007470 AR007481 I Cmrrpoinull Analyt.« 

A~naphtherw 1.9 ND ND 

I Acenaphthylene 3.5 ND ND 
Anthracene 1.9 ND ND 
Benzidine 44 ND ND 
Benzo(a)anthracene 7.8 ND ND I Benzo(b)fluoranthene 4.8 ND ND 
Benzo(k)fluoranthene 2.5 ND ND 
Benzo(g,h,l)perylene 4.1 ND ND I Benzo(a)pyrene 2.5 ND ND 
Bis(2<hloroethoxy)methane 5.3 ND ND 
Bis(2<hloroethyl)ether 5.7 ND ND I Bis(2<hloroisopropyl)ether 5.7 ND ND 
Bis(2-ethylhexyl)phthalate 2.5 ND ND 
4-Bromophenyl phenyl ether 1.9 ND ND 

I Butylbenzyl phthalate 2.5 ND ND 
4-Chlor~·methylphenol 3.0 ND ND 
2-Chloronaphthalene 1.9 ND ND 
2-Chlorophenol 3.3 ND ND I 4-Chlorodiphenylether 4.2 ND ND 
Chrysene 2.5 ND ND 
Dibenzo(a,h)anthracene 2.5 ND ND I 1,3.Dichlorobenzene 1.9 ND ND 
1,2-Dichlorobenzene 1.9 ND ND 
1,4-Dichlorobenzene 4.4 ND ND 

I 3,3'-Dichlorobenzidine 16 ND ND 
2,4-Dichlorophenol 2.7 ND ND 
Diethyl phthalate 1.9 ND ND 
2,4-Dimethylphenol 2.7 ND ND I Dimethyl phthalate 1.6 ND ND 
4,0.Dinitro-2-methylphenol 24 ND ND 
1,2-Diphenylhydrazine 10 ND ND I 2.4-Dinitrophenol 42 ND ND 
2,4-DinitrotolueM S.7 ND ND 
2,0.Dinitrotoluene 1.9 ND ND 

I Di-n-butyl phthalate 2.5 ND ND 
Di-n-octyl phthalate 2.5 ND ND 
A uoranthene 2.2 ND ND 

I Fluorene 1.9 ND ND 
Hexachlorobenzene 1.9 ND ND 

I 
ClA.!OCT/Dt•Vll/l I 
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TABLE4 

METHOD BLANK DATA SUMMARY 

I AMERICAN REF-FUEL RRF 
MARCH1993 

P .P. BN!.1 by 625 (Ctmt'd.) Ddection Bl•nk Bl•nk 
Limit Cone. Cone. 

I I 
(µglL) (µglL) (µglL) 

Date E:rtracted: OJ/10/93 03115193 
Labl.D.: ./\R0117470 ./\ROll7481 

Compoinul/Alullyte 

Hexachlorobutadiene 0.9 ND ND 
Hexachlorocyclopentadiene 1.0 ND ND 
Hexachloroethane 1.6 ND ND 
lndeno(l,2,3-cd)pyrene 3.7 ND ND 
lsophorone 2.2 ND ND 
Naphthalene 1.6 ND ND 
Nitrobenune 1.9 ND ND 
2-NitropMnol 3.6 ND ND 
4-Nltrophenol 2.4 ND ND 
N-nitrosodimethylamine 2.2 ND ND 
N-nitrosodi·n·propylamine 3.3 ND ND 
N·nitrosodiphenylamine 1.9 ND ND 
Pentachlorophenol 3.6 ND ND 
Phenanthrene S.4 ND ND 
Phenol 15 ND ND 
Pyrene 1.9 ND ND 
1,2,4-T richlorobenzene 1.9 ND ND 
2,4,6-Trichlorophenol 2.7 ND ND 

I 

I 

I 

-·---"'""" 
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TABLE4 

METHOD BLANK DATA SUMMARY I AMERICAN REF-FUEL RRF 
MARCH1993 

I 
P .P. Pestiddes/PCBs by 608 Deucticm Bl11nk Bl11nk 

Limit Cone. Cone. I (µg/L) (µg/L) (µg/L) 
Date E:ctracted: 03/10/93 03111193 
Lllbl.D.: ARll07472 ARll07483 

I Compoundlltnalyte 

Aldrin 0.005 ND ND 

I alpha·BHC 0.005 ND ND 
beta-BHC 0.005 ND ND 
gamma-BHC 0.005 ND 0.002J 
delta-BHC 0.005 ND ND I Chlordane 0.050 ND ND 
4,4'-DDD 0.010 ND ND 
4,4·-ooE 0.010 ND ND I 4,4·-ooT 0.010 ND 0.006) 
Oieldrin 0.010 ND 0.007] 
Endosulfan I 0.010 ND ND 

I Endosulfan n 0.010 ND ND 
Endosulfan sulfate 0.010 ND ND 
Endrin 0.010 ND 0.008) 
Endrin aldehyde 0.010 ND ND I Heptachlor 0.005 ND O.OO!J 
Heptachlor epoxide 0.005 ND ND 
Toxaphene 0.10 ND ND I Aroclor 1016 0.050 ND ND 
Arodor 1221 0.10 ND ND 
Aroclor 1232 0.050 ND ND I Aroclor 1242 0.050 ND ND 
Aroclor 1248 0.050 ND ND 
Arodor 1254 0.050 ND ND 

I Arodor. 1260 0.050 ND ND 

I 
Dtchlorane Plus by 8080 Ddtction Bl11nk Blank 

Limit Cone. Cone. I (µg!L) (µg/L) (µg/L) 
Date E:ctracud: 03/10/93 03115193 
Lab l.D.: ARll074n ARll07482 

I Compound/Anttlyte 

Dechlorane plus 0.10 ND ND I 
I 

CR.A. !JJ&7/0.DV1'n 



I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P.P.Mtt1d$ 

Mtrcury Digtstion Datt: 

TABLE4 

METHOD BLANK DATA SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH199~ 

Dtttction 
Lir11it 

(r11g/L) 

Blank 
Cone. 
(mg/L) 

03/15193 
Renudning Mttals Digtstion Datt: 03/1V93 
U.bl.D.: 

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

0.04 

0.004 
0.005 
0.007 
O.ot 
0.01 
0.003 

0.0004 
0.02 
0.004 
0.01 
0.005 
O.ot 

AR007474 

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

Page5of 9 

Blank 
Con.c. 
(mg/L) 

03115193 
03112193 

AR007484 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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TABLE4 

METHOD BLANK DATA SUMMARY I 
AMERICAN REF-FUEL RRF 

MAJlCH1993 

I 
TCL voe. &y s240 Dctedion Blll1lk Bl-k 

Limit Cone. Cone. I (µgllJ ()lgflJ ()lg!L) 
Dou Altolyud: OJl1V93 03/1V93 
Lo&l.D.: AR007480 AR007C9 

I c"""'"""" 
Acetone 10 ND ND 

I Benzene s ND ND 
Bromodichlorometlwte s ND ND 
Bromoform s ND ND 
Bromomethane 10 ND ND I 2-Butanone 10 ND ND 
Carbon disulfide s ND ND 
Carbon tetrachloride s ND ND I Chlorobenzene s ND ND 
Chloroethane 10 ND ND 
Chloroform 5 ND ND 

I Chloromethane 10 ND ND 
Oibromochloromethane 5 ND ND 
1,1-Dichloroethane 5 ND ND 
1,2-Dichloroethane 5 ND ND I U·Dichloroethene 5 ND ND 
1,2-Dichloroethene 5 ND ND 
1,2-Dichloropropane 5 ND ND I cis· 1.3-Dichloropropene s ND ND 
trans· 1.3-Dichloropropene 5 ND ND 
Ethyl benzene s ND ND I 2-Hexanone 10 ND ND 
Methylene chloride 5 ND ND 
4-Methyl-2-pentanone 10 ND ND 

I Styrene s ND ND 
1,1,2,2-Tetrachloroethane s ND ND 
T etrachloroethene s ND ND 
Toluene 5 ND ND I l,l, 1 ·Trichloroethane s ND ND 
l,l,2-Trichloroethane s ND ND 

Trichloroethene 5 ND ND I Vinyl acetate 10 ND ND 
Vinyl chloride 10 ND ND 
Total Xylenes 5 ND ND 

I 
I 
I 

Cl.A~/O.•Vt1n. I 
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TABLE4 

METHOD BLANK DATA SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH 1993 

TCL BNAs by 8270 Dtkdion Blank 
Limit Cone. 

I 
(µg/L) (µg/L) 

Datt A""1yztd: 03115193 
La& l.D.: AR007481 

c.....,,ov..a 

I Acenaphthene 10 ND 
Acenaphthylme 10 ND 
Anthracene 10 ND 
Benz.o(a)anthra<:ene 10 ND 
Benzo(b)fluoranthene 10 ND 
Benzo(k)fluoronthene 10 ND 
Benzo(g,h,i)perylene 10 ND 
Benzo(a)pyrene 10 ND 
Benzoic acid 50 ND 

I Benzyl alcohol 10 ND 
Bis(2<hloroethoxy)methane 10 ND 
Bis(2<hloroethyl)ether 10 ND 
Bis(2-chloroisopropyl)ether 10 ND 
Bls(2-ethylhexyl)phthalate 10 ND 
4-Bromophmyl phenyl ether 10 ND 
Butylbenzyl phthalate 10 ND 
4-Chloroaniline 10 ND 
4-Chloro-3-methylphmol 10 ND 
2-Chloronaphthalene 10 ND 

I 2-Chlorophenol 10 ND 
4-Chlorodiphenylether 10 ND 
Chrysene 10 ND 
Dibenzo(a.h)anthracene 10 ND 
Oibenzofuran 10 ND 
Oi-n-butyl phthalate 10 ND 

I 
1,2-Dichlorobenzene 10 ND 
1,3-Dichlorobenzene 10 ND 
1;4-0ichlorobenzene 10 ND 
3,3'-0ichlorobenzidine 20 ND 

I 2,4-Dichlorophenol 10 ND 
Diethyl phthalate 10 ND 
2,4-Dimethyl phenol 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 



TABLE4 

METHOD BLANK DATA SUMMARY 
AMERICAN REF-FUEL RRF 

MARCH1993 

TCL BNAs by 8270 (cont.) 

Dou A.,.,Uyztd: 
Lo& 1.D.: 

Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l.2,3..:d)pyrene 
lsophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-nitrosodiphenylamine 
N-nitrosodi-n-propylami.ne 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1.2,4-Trichlorobenzene 
2,4,.5-Trichlorophenol 
2,4,6-T rich!orophenol 

Dttedion 
Limit 
(µg/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
so 
50 
10 
10 
50 
10 
10 
so 
10 
10 
10 
10 
50 
10 

Blank 
c-.:. 
(µg/L) 

03115193 
AR007481 

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

P~s• sol 9 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 

I 

I 
I 
I 
I 

I 

Notes: 
ND 

~ 
P.P. 
voe 
llNA 
PCB 
TCL 
RCRA 

TABLE4 

METHOD BLANK DATA SUMMARY 
AMERICAN REF-FUEL R.RF 

MARCH1993 

RCRAMet•I• lHUc:tio11 Bl•11k 
LJmjt Cone. 
(mg/L) (mglL) 

Ma'CJmf DigHtitm Dau: 03/15193 
R_,.;,.;ng M.t•b Digesli1m Dau: OJl1V93 
L.bLD.: AR007445 

Aulyu 

Aluminum O.l NO 
Arsenic 0.004 NO 
Barium 0.02 NO 
Cadmium 0.007 NO 
Chromium O.ot ND 
Copper O.ot NO 
Lead 0.003 ND 
Mercury 0.0002 NO 
Nickel 0.02 ND 

• 
Selenium 0.004 ND 
Silver 0.01 ND 
Zinc O.Ol NO 

Wtt Clumi•try P11rameU..s Det.ction Blank 
Limit Cone. 
(mg/L) (mg/L) 

Date Analyzed: IJJ/17193 
Labl.D.: AR007475 

C,,,,.pou11d/Analyu 

Sulfate 1.0 ND 

Non-detect at or above the detection limit. 

Priority PoUutAnt 
Volatile Organic Compound 
Base/Neutral Acid Extractable 
Polychlorinated Biphenyl 
Target Compound Ust 
Resource Coruervation and Recovery Act 

Page 9 of9 

Blank 
Cone. 
(mg/L) 

03117193 
AR007485 

ND 



TABLES 

SURROGATE PERCENT RECOVER! ES 
AMERICAN REF-fUEl RRF 

MARCH1993 

voe. Tolu•t-48 Bromoftworobmzen' 1,2,·Dlch/oro.thAne-.14 
s,.,,.p/c ID 

OW653 91 85. 99 
OW4CT7C 84. 86 100 
OW6SO 101 101 102 
FD-1 113. 121 • 105 
Dup-1 87. 87 104 

BNAa Nl1n>be11uro .. os 2·Fl11oroblphmyl Tcrph.,.yl·D14 
5•"'1'1« ID 

OW653 82 77 93 
OW4CT7C 59 56 81 
OW6SO 81 78 65 
FD-I 63 59 76 
Dup-1 59 57 78 

Pelllcldc/PCB1 Dlbutylch/ore1t4ate 
s-plclD 

OW653 81 
OW4CT7C 68 
OW6SO 60 
Dup-1 66 

Notes: 
• Surrogate recovery outside of method control limits . 

Kl:)!; 
voe Volatile Organic Compound 
DNA Base/Neutral Acid Extractoble 

CM,,.,ro-V<A/J 

Phmol·DS 2-Fluorophntol 2,4,~TrlbTO,,,,,phntol 

45 65 <n 
36 56 89 
34 55 67 
33 S7 85 
29 52 78 

-------------------



I 
I 
I 
I 

I 

I 
I 
I 

I 
I 

TABLE6 

QUALIFIED DATA DUE TO OUTLYING voe SURROGATE RECOVERIES 
AMERICAN REF-FUEL RRF 

MARCH1993 

Surrog11te Control 
S11mpleID Surrogllte Ru(1f)ery Limits Qu11lifier (1) 

(Percent) (Percent) 

OW407C Toluened8 84 88-110 J 
Dup·l Toluened8 87 88-110 J 

OW6.53 Bromofluorobenzene 85 86-115 J 

Notes: 
(1) Qualifier applied to all positive voe results for the associated samples. 
J Estimated at the associated value. 

~ 
voe Volatile Organic Compound 



TABLE7 

INTERNAL STANDARD PERCENT RECOVERIES 
AMERICAN REF-FUEL RRF 

MARCH 1993 

voe, 
S11rnpl• lD 

Bro,,.ochloronvthont 1;4-Difluorobtnient Chlo-robtHttnt-DS 

OW653 
OW4'11C 
OW650 
fl).1 
Oup-1 

99 
88 
95 
84 
89 

BNA1 
s-,1.w 

Ph'"""'"'•••·D10 

Ke):; 

OW653 
OW4'11C 
OW650 
FD-I 
Oup-1 

VOC VolatUe Organic Compound 
BNA Base/Neutral Add Extractable 

CM S081/0.1»Y .. /1 

94 
119 
123 
127 
131 

104 118 
88 102 
96 93 
85 74 
91 103 

c11ry ..... 012 Peryl•••·D12 1,4-Didilorob .. un•·D4 

84 75 &3 
107 107 115 
97 94 123 
100 100 120 
1()8 106 139 

N11phlll11ltn•·D8 Actn11phthen•·D10 

&3 92 
105 117 
110 121 
112 129 
119 129 

- - -=----------------
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TABLES 

LABORATORY CONTllOL SAMPLE ANALYSIS RESULTS 
AMERICAN REF-FUEL RRf 

MARCH1993 

Parametrr Ana/ysfs Dau Pncnt R«o11ny 

Sulfate 
Sulfate 
Sulfate 

3/17/93 
3/17/93 
3/17/93 

110 
115 
110 



I 
TABLE9 I 

TRIP BLANK RESULTS 
AMEllJCAN REF-FUEL JlRF I MARCH1993 

Trip 

I TCL voes i,y 8240 Dettcti<m s1 .. n.1c 
Limit C0t<<. 
(µg/L) (µg/L) 

Compasnul1 Sampltd 03/08193 I 
Acetone 10 ND 

Benzene 5 ND I BromodlchloromRthane s ND 

Bromoform 5 ND 

Bromomethane 10 ND 

2-Butanone 10 ND I Cubon disulfide 5 ND 

Carbon tetrachloride s ND 

Chlorobenz.ene s ND I Chloroethane 10 ND 

Chloroform s ND 

Chloromethane 10 ND 

I Dibromochloromethane 5 ND 

1,1-Dichloroethane 5 ND 
1,2-Dichloroetharw s NO 

1,1-Dichloroethene 5 ND I 1,2-Dichloroethena 5 ND 
1,2-0ichlotopropane s ND 
cis-1,3-Dichloropro~ 5 ND I trans-1,3-Dichloropropene 5 ND 

Ethyl benzene 5 ND 

2-Hexanone 10 ND 

Methylene chloride s ND 
4-Methyl-2-pentanone 10 NO 

Styrene s ND 
1,1,2,2-T atrachloroethane s ND I Tetrachloroethene s ND 

Toluene 5 ND 
1,1,1-Trichloroethane 5 ND I 1,1,2-Triduoroethane s ND 

Trichloroethene s ND 

Vinyl acetate 10 ND 

I Vinyl chloride 10 ND 

Total xylenes s ND 

Notes: I 
ND Non.<fetect at or above the detection limit. 

~ I 
TCL Target Compound Ust 
voe Volatile Organic Compound 

I 
QA.5087/0ttHVU/2 I 
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TABLElO 

I FIELD DUPUCATE RESULTS 
AMERICAN REF-FUEL RRF 

MARCH1993 

P .P. voes 11y 624 Detection 

I 
Limit OW407C Du(!:1 RPD 

Compounds (µg/L) (µg!L) (µg/L) 

Aaolein 400 ND ND • 
Acrylonitrile 400 ND ND • 
Benzene 4.4 48 48 0 
Bromodichloromethane 2.2 ND ND • 

I Bromoform 4.7 ND ND • 
Bromomethane 10 ND ND • 
Carbon tetrachloride 2.8 ND ND • 

Chlorobenzene 6 130 130 0 
Chloroethane 10 ND ND • 
2-Chloroethylvinyl ether 10 ND ND • 

I Chloroform 1.6 ND ND • 
Chloromethane 10 ND ND • 
Dibromochloromethane 3.1 ND ND • 
1, 1,-Dichloroethane 4.7 ND ND • 
1,2-Dichloroethane 2.8 ND ND • 
1, 1-Dichloroethene 2.8 ND ND • 

I 1,2-Dichloroethene 1.6 · 51 54 6 
1,2-Dichloropropane 6 ND ND • 
cis-1,3-Dichloropropene 5 ND ND • 
trans-1,3-Dlchloropropene 5 ND ND • 
Ethyl benzene 72. ND ND . 
Methylene chloride 2.8 ND ND 

I 1,1,2,2-Tetrachloroethane 6.9 ND ND • 
Tetrachloroethene 4.1 ND ND • 
Toluene 6 ND ND • 

I 1, 1.1-Trichloroethane 3.8 ND ND • 
1,1,2-Trichloroethane 5 ND ND • 
T richloroethene 1.9 ND 2.6 • 

I Vinyl chloride 10 130 130 0 

I 

CRA 5087 / 0.,.Vll/ 2 
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TABLE 10 I 

FrELD DUPUCATE RESULTS 
AMERICAN REF-FUEL RRF I MARCH1993 

P.P. BNAs fry 625 Detection I Limit OW407C Dup-1 RPD 
Compounds (µglL) (µg/L) (µglL) 

I Acenaphthene 1.9 ND ND • 
Acenaphlhylene 3.5 ND ND • 
Anthrcaene 1.9 ND ND • I Benzi dine 44 ND ND • 
Benzo(a)anlhracene 7.8 ND ND • 
Benzo(b )fluoran lhene 4.8 ND ND • I Benzo(lc)fl uoranthene 2.5 ND ND • 
Benzo(g,h,i)perylene 4.1 ND ND • 
Benzo(a)pyrene 2.5 ND ND • I Bis(2-chloroethoxy)methane 5.3 ND ND • 
Bis(2-chloroethyl)ether 5.7 ND ND • 

Bis(2-chloroisopropyl)ether 5.7 ND ND • I Bis(2-i!thylhexyl)phthalate 2.5 ND ND • 
4-Bromophenyl phenyl ether 1.9 ND ND • 
Butylbenzyl phthalate 2.5 ND ND • I 4-Chloro-3-methylphenol 3 ND ND • 
2-0lloronaphthalene 1.9 ND ND • 
2-Chlorophenol 3.3 ND ND • 
4-Chlorodiphenylether 4.2 ND ND • 
Chrysene 2.5 ND ND • 
Oibenzo(a,h)anthracene 2.5 ND ND • I 1,3-0ichlorobenzene 1.9 7.4 ND • 
1,2-Dichlorobenzene 1.9 5.9 ND • 
1,4-Dichlorobenzene 4.4 7 ND • I 3,3'-D!chlorobenzidine 16 ND ND • 

2,4-Dichlorophenol 2.7 ND ND • 
Diethyl phthalate 1.9 ND ND • I 2,4-Dimethylphenol 2.7 ND ND • 
Dimethyl phthalate 1.6 ND ND • 
4,0.Dinitro-2-methylphenol 24 ND ND • I 1,2-Diphenylhydrazine 10 ND ND • 
2,4-Dinitrophenol 42 ND ND • 
2,4-Dinitrotoluene 5.7 ND ND • I 2,6-Dinitrotoluene 1.9 ND ND • 
Di·n-butyl phthalate 2.5 ND ND • 
Di-n-octyl phthalate 2.5 ND ND • I Auoranthene 2 .. 2 ND ND • 

I 
CRA 5087 /DataVal/2 I 
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I 
TABLE 10 

I FIELD DUPUCATERESULTS 
AMERICAN REF·FUEL RRF 

MAllCH1993 

P.P. BNAs by 625 (cont.) Detection 
Limit OW407C Dup-1 RPD 

I Compounds (µg/L) (µg/L) (µg/L) 

Fluorene 1.9 ND ND • 
Hexachlorobenzene 1.9 ND ND • 

Hexachlorobutadiene 0.9 ND ND • 

Hexachlorocyclopentadiene 1 ND ND • 

I Hexachloroethane 1.6 ND ND • 
lndeno(l,2,3-cd )pyrene 3.7 ND ND • 
Isophorone 2.2 ND ND • 
Naphthalene 1.6 ND ND • 
Nitrobenzene 1.9 ND ND • 
2·Nitrophenol 3.6 ND ND • 

I 4-Nitrophenol 2.4 ND ND • 
N-nitrosodimethylamine 2.2 ND ND • 
N-nitrosodi-n-propylamine 3.3 ND ND • 
N-nitrosodiphenylamine 1.9 ND ND • 
Pentachlorophenol 3.6 ND ND • 
Phenantlvene 5.4 ND ND • 

I I Phenol 1.5 ND ND • 
Pyrene 1.9 ND ND .. 
1,2,4-Trichlorobenzene 1.9 ND ND • 
2,4,6-Trichlorophenol 2.7 ND ND • 

I P.P. Pest/PCBs by 608 Detection 
Limit OW407C Dup-1 RPD 

Compounds (µglL) (µg/L) (µg/L) 

Aldrin 0.005 ND 0.015 • 
alpha-BHC 0.005 0.034 ND • 
beta-BHC 0.005 ND ND 
gamma-BHC 0.005 ND ND • 
delta·BHC 0.005 ND ND • 

I Chlordane o.os ND ND • 
4,4'·DDD 0.01 ND ND • 
4,4'-DDE 0.01 ND ND • 
4,4'-DDT 0.01 ND ND • 
Dieldrin 0.01 ND ND 
Endosulfan I 0.01 ND ND • 

I 
I CRA 5087 / D.u.Vrd/l 
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TABLElO I 

FIELD DUPUCATE RESULTS 
AMERICAN REF-FUEL RRF I MARCH1993 

P .P. Pest/PCBs '1y 608 (cont.) Detection I Limit OW407C Dup-1 RPD 

Compounds (J.lg!L) (µg/L) (µg!L) 

I Endosulfan II 0.01 . ND ND • 
Endosulfan sulfate 0.01· ND ND • 
Endrin 0.01 ND ND • I Endrin aldehyde 0.01 ND ND • 
Heptachlor 0.005 ND ND • 
Heptachlor epoxide 0.005 ND ND • I Toxaphene 0.1 ND ND • 
Aroclor 1016 o.os ND ND • 
Aroclor 1221 0.1 ND ND • I Aroclor 1232 0.05 ND ND • 
ArodorU42 o.os ND ND • 
Aroclor 1248 o.os ND ND • I Aroclor 1254 0.05 ND ND • 
Aroclor 1260 0.05 ND ND • 

I 
Declllorane Plus Detection 

Limit OW407C Dup-1· RPD ·1 
Analytes (J.lg/L) (µg/L) (µg/L) 

Dechlorane Plus 0.10 ND ND • 

I 

I 
I 
I 
I 
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TABLE10 

FIELD DUPUCATE RESULTS 
AMERICAN REF-FUEL RRF 

MARCH'.1993 

P.P.Metals Detection 
Limit OW407C 

Analytes (mg/L) (mg/L) 

Antimony 0.04 ND 
Arsenic 0.004 ND 
Beryllium o.oos ND 
Cadmium 0.007 ND 
Chromium 0.01 0.016 
Copper 0.01 0.017 
Lead 0.003 0.003 
Mercury 0.0002 ND 
Nickel 0.02 ND 
Selenium 0.005 0.008 
Silver 0.01 ND 
Thallium 0.005 ND 
Zinc 0.01 0.01 

RPO value could not be calculated due to one or more non-detect results . 
RPO value above acceptable limit of 20 percent. 
Non-detect at or above the detection limit. 

RPO Relative Percent Difference 

Dup-1 
(mg/L) 

ND 
ND 
ND 
ND 
ND 

0.018 
0.003 
ND 
ND 
0.01 
ND 
ND 

0.018 

Pages of s 

. RPD 

• 
• 
• 
• 
• 
6 
0 
• 
• 

22·· 
• 
• 

57 .. 



Notes: 

J 
(1) 

TABLEll 

QUALIFIED DATA DUE TO V ARIABfi.ITY IN FIELD DUPUCATE RESULTS 
AMERICAN REF-FUEL RRF 

MARCH1993 

Parameter Compound OW407C Cone. Dup-1Conc. RPD Qualifier (1) 
(mg/L) . (mg/L) 

Metals Selenium 0.008 0.01 22 J 
Zinc 0.01 0.018 57 J 

• 

Associated value is estimated. 
Qualifier is applied to both original and duplicate results. 
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DATA VALIDATION 

• OSI PROGRAM - PHASE 2 - ROUND 1 

• OSI PROGRAM - PHASE 2 - ROUND 2 
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1.0 

1 

EXECUJlVE 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 
organicsl, 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 µg/L of 
benzene. Samples OW658C, OW658D and OW659B contained levels of 
benzene ranging from 840 to 1200 µg / L. 

General Or~anic Parameters 

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. 

HfLC 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. 

1 



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, 
OW6530, OW657B, OW6570 and OW6590. 

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 fTom 3 to 18 mg/L 

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 fTom 0.7 to 3.1 µg/L were observed in samples 

25D/O* Y.11/1 2 CONESTOCA·ROvi;RS &t Asso<:IA'IES 
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OW6500, OW652D and OW659B. Lead results ranging from 35 to 150 µg/L 

were reported for samples OW660, OW659D, BH110-92 and MW-1. 

2S&'l/l)oo& Vol/I 3 
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2.0 GENERAL 

1 

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 OSI. 

A sample key is presented in Table 1. The samples were submitted to the 
above laboratories for the following analyses: 

Parameter 

Benzene 
General Organicsl 

HPLC Parametersl 

Total Soluble Phosphorous 

Total Organic Carbon (TOC) 

Total Organic Halides (10X) 

Arsenic and Lead 

Mercury 

Analytical Method 

USEP A SW-846 Method 8020 

Occidental Chemical Corporation 
Microextraction Method 
Modified Solvent Exchange Method 
40 CFR Part 136 Method 365.2 

USEP A SW-846 Method 9060 

USEP A Method 450.1 (Modified) 

USEPA Method 200.7 

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. 

General Organic and HPLC Parameters are listed in Table 2. 

4 CONESTOCA·ROVERS &: AS:s0aATES 
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3.0 HOLDING TIMES 

Sample holding times as specified in the relevant 
methods and tile "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. 

5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 

I 

I 

I 

4.0 SAMPLE PRESERYATION 

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. 

6 
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5.0 METHOP BLANK ANALYSES 

The purpose of assessing the results of laboratory blank 
analyses is to dete.rmine the existence and magnitude of contamination 
introduced during analysis. Laboratory blanks were analyz.ed 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 
Table7. 

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. 
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SURROGATI: SPJKE RECOVERIES 

In accordanc.-e 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 perc.-ent. 

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, OW6520, OW657B, OW657C and OW6570 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 P ASNY139 

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: 

Sample I. D. 

OW658B 
PASNY139 

Analyte 
(µg!L) 

Benzene 
Benzene 

Qualified 
Sample Cone. 

(µg!L) 

lOJ 
SJ 

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 performanc.-e 

was deemed acc.-eptable on an individual sample basis, with the exc.-eptions 
noted above. 

8 



• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 

I 

I 

I 

I 

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. 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. 

9 CONESTOCA·RoVl!RS &: ASSOCIATES 



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, indicatiilg acceptable 

analytical efficiency was achieved. 
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8.0 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. 

11 CONESTOCA-ROV£RS &: AssoclATES 
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9.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE CMS/MSQl ANALYSES 

The recoveries of MS/MSD analyses are used to assess the 

analytical accuracy achieved on individual sample matrices. The relative 

percent difference (RPO) 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 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 RPO 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 repor ted for sample OW657C and 

P ASNY139. Accuracy and precision of the trkhloroethylene 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 RPO 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). 

2SD/Data Val/1 12 



I 
Analysis of both the MS and MSO for sample PASNY139 I 

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 

MSO 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 MSO recovery reported for this compound was 

acceptable, however, qualification of the data was not necessary. The RPO 
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 RPO values 

reported for this compound were within the control limits, sample data were 
not qualified on the basis of this outlying RPO. Overall analytical precision 
was further assessed in the evaluation of field duplicate samples (see 

Section 12.2). 
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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. 
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lLO PUPLICAIE SAMPLE ANALYSES 

In order to assess laboratory precision, duplicate samples 

are prepared and analyzed by the laboratory. Analytical precision is deemed 
acceptable if resulting RPO values are less than 20 percent for sample values 

greater than five times the contract required detection limits (CRDI.s). 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 

OW653C. A summary of the analytical data and resulting RPOs is presented 
in Table 16. Since all results for these analyses were non-detect, RPO values 

were not applicable and analytical precision was deemed acceptable. 
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12.0 FIELD ONQC 

12.1 R!NSATE 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 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. 

12.2 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 RPO values 

reported. 

For this study, the field duplicate samples collected were 
samples OW650 and OW660. A summary of the field duplicate results and 

RPO values is presented in Table 19. In accordance with the "QAP", RPO 

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 asses.sment 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: 

TABLEl 

SAMPLE KEY 
PHASE 2 ·ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

Sample ID. 

BHllD 
MW-1 
MW-3 

Well ID. 

BHllD 
MW-3• 
MW-2• 

OW650D 
OW652B 
OW652C 
OW652D 
OW653B 
OW653C 
OW6530 
OW657B 
OW657C 
OW6570 
OW658B 
OW658C 
OW658D 
OW659B 
OW659C 
OW6590 

OW650D 
OW652B 
OW652C 
OW652D 
OW653B 
OW653C 
OW653D 
OW657B 
OW657C 
OW6570 
OW658B 
OW658C 
OW658D 
OW659B 
OW659C 
OW659D 
OW660 

PASNY139 
OW650D (Duplicate) 

PASNY139 

• Inappropriate sample IDs were designated for these two wells. Throughout 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. 



TABLE2 

GENERAL ORGANIC AND HPLC PARAMETERS 
PHASE 2 - ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

General Organics 

Toluene 
Chlorobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
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-Trichloroto I uene 
2,3,6-Trichlorotol uene 
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) 

CRA 2533/ 0.ta Va.J/l 

HPLC Parameters 

Benzoic Add 
2-Chlorobenzoic Acid 
3-Chlorobenzoic Acid 
4-Chlorobenzoic Acid 
Chlorobenzoic Acids, Total 
Chloroendic Acid 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



TABLE3 Page I o/4 

ANALmCAL DATA 
PHASE 2·llOUNt>1 

OSISAMPUNC 
OCCDENTAL CHEMICAL COUOllA TION 

I MAY1993 

s....,i. Dncri/I""" o~ OWf'O OW652B OIW52C OW'5:W OW653B 

I DrilaiOlt Dwp. 
C""'J"'llltb/Atullyta U•itl l.nd 

Phosphorwo, Total Soluble µgP/L 10 ND ND 42 ND ND 30 
Anenlc µg/L 19 ND30 ND ND:lO NlllO ND30 ND 
Men:ury µg/L Q.2 3.1 ND ND ND 2 ND 
Lead µg/L 16 ND 38 NDC NDC NDC ND 
Toluene µg/L 1 ND ND ND ND 2 2 

I 2.0.lorololuene µg/L 1 ND ND ND 15 42 54 
4.a.lorolol ...... µg/L I ND ND ND ND 2 ND 
2,4-/2,S-Dldllcrotoluene µg/L I ND ND NO ND ND ND 
2,6-0ic:hlorotoiuene µg/L 1 ND ND ND ND ND ND 
2,3-/3,4-0!chlorotoluene µg/L 1 ND ND ND ND ND ND 
2,3.6-Trkhlorololuene µg/L 1 ND ND ND ND ND ND 
2,4,S. TriclllorolOluene µg/L 1 ND ND NO ND ND NO 
Benzene µg/L 1 ND ND s 26 ND 190 
Ollorcl>onzene µg/L ND NO ND s 95 170 
1,2·lllchlorobenuoe l'g/L I 1 2 ND 8 3 
1,3-Dlchlorcl>onzene µg/L I ND ND 3 14 'Zl 10 

I 
1,4-Dlchlorobenzene µg/L 1 ND ND 2 6 24 9 
1,2,3-Trichlorobenzene µg/L 1 ND ND ND 1 ND NO 
1,2,4-Tric:hlorobmune µg/L 1 21 11 ND 31 lJ ND 
1,2.3,4-Tecn~ µg/L I ND ND ND ND ND ND 
1.2..4,S-Tecnchlorobenune µg/L 1 ND ND ND ND ND ND 
H~e µg/L 1 ND ND NO ND ND ND 
Trichlon>ethylene µg/L 1 2 2 NO S4J 21) ND 
Tetrachloroethylene µg/L 1 1 1 1) 7J 1) ND 
2-0\lorob<nz.otrilluoride µg/L 1 ND ND NO ND NO ND 
~uoride µg/L 1 ND ND 2 14 I 24 
2,4-0lchlorob<nwlrille µg/L I ND ND ND ND NO ND 
3,4-DichlorobmzotriJluorlde µg/L I ND NO ND ND ND 1 
Hexachlorobutadiene µg/L 1 ND NO ND NO ND ND 
He.uchlorocyclopentad.lone µg/L 1 ND ND ND ND ND ND 
Octachlorocydopentene µg/L 1 ND NO ND NO ND ND 
~tacydodecane(Mirex) µg/L 1 ND ND NO ND ND ND 
2,4,S. Trict.locophenol µg/ L 10 ND ND NO ND NO ND 
a-Hexochlorocyclohexane µg/L ND ND ND ND NO NO 
1>-Heochlorocyclohexane µg/L ND ND ND ND ND ND 
g·Hexochlorocydoheicane µg/L 1 NO ND ND ND ND ND 
d·Hexochlococyclohexane µg/L 1 ND ND ND ND ND ND 
Ben2llic add l'g/L 100 NO NO ND ND NO ND 
2-0\lorobeN<lic add µg/L 30 ND NO ND ND ND ND 

I 
3-0tlorob<nzolc add µg/L 30 ND ND NO ND ND NO 
4-0\lorobf!nzolc add µg/L 90 ND ND NO ND ND NO 
ChlorobecwJic ocidt, IOtal µg/L 90 ND ND ND ND ND ND 
OUormdlc odd µg/L 250 ND NO ND ND ND ND 
Total Orpnlc Carbon (TOC) mg/L 1 ND5 NOC ND6 ND3 ND6 NA 
Total Orpnlc Halides (TOX) µg/L so R R R R R R 

~ 
ND Not detocted at or 1 bow the detection level 

thown In the coluuln enlilled "'Ddectlon IAYel•. 

Wha. d-lewlo vary, the dfledlon leYel 
ii thown with the ""'J*llve analyoeo. 

NA Not Available. 
I AModaled result lo eotlmaled. 
R Reou!t WU rejeded. 

CltA 15&1/0.U Y.VI 



TABLEJ Pagel al 4 I 
ANALYTICAL DATA 
PHA.5£2-IOUNDl 

I OSISAMPUNC 
OCCIDENTALCHEMICALCOIPOIATION 

MAY1993 

s.,,,,,u o.-i,-: OW653C OW65JD OWIQ7ll o~c o~ 
DctrclUM 

eo-,a '·'A-1!11* ""'" Lnd 

I Phoophoruo. Total Soluble II& P/l 10 12 100 14 ND 22 
Anenlc l'&/L 19 ND22 ND22 ND23 ND23 ND23 
Ma=)' l'&/L Q.2 ND ND ND ND ND 
lad l'&/L 16 ND21 ND2l NDlO NDlO NDlO 
Toluene l'&/L 1 2 2 ND ND ND 
2-0ilorololuone l'&/L 1 480 ND ND 8 
4-0lbotial-.e l'&/L 1 ND ND ND ND ND I 2..4-/2.>Dldlkxotoluewo l'&/L 1 ND SS 2 ND ND 
2.6-DlchlcrclOluene l'&/L 1 ND 1 ND ND ND 
2.3-/3A-Dldlkxotoluene l'&/L 1 ND 1 ND ND ND 
2.3.~Tri~_,., l'&/L 1 ND ND ND ND ND I 2,4,S. Trid\klrotol_,., 11&/L I ND ND ND ND ND 
Benzene 11&/L I 10 16} 2 ND 2 
Chlorobenzene µg/l ND 250 ND ND 2 
U·Dlchlorobenzene µg/L ND 4 ND ND ND I 1,3-Dichlorobenzene µg/l ND 24 ND ND 2 
1,4-Dichlorobenzene µg/L ND 52 8 ND 2 
1,2,3-Trichlorobenzene µg/L ND ND ND ND ND 
1,2,4-Trid\klrobenzene µg/L I ND ND ND ND ND I 1,2,3,4-Tetrachl~une 118/L I ND ND ND ND ND 
1,2,4,> Tetnchlorobentene 118/L ND ND ND ND NO 
Hexachlorobenzene 118/L I ND ND ND ND ND 

I 'l'rlchloroethylene 118/L 1 ND ND 70 810 130 
Tetnchloroethylele 118/L 1 ND ND 10 59 25 
2-ChlocobenzolriOuoride 11&/L 1 ND 1 NO NO NO 
4-<lllorobenzotrlOuoride 118/L I ND 'fl 2 ND ND 

I 2,.4-Dlchlorobeftzolltlluride 11&/L 1 ND ND ND ND ND 
3,4-Dlchlorobeftzolltlluride 118/L 1 ND 4 ND ND ND 
Hexachlorobulldlene l'&/L I ND ND ND ND ND 
Hexachloroc:ydotadlene l'&/L 1 ND ND NO ND ND 
O<tachlaroc:ydopontene l'&/L I ND ND ND NO NO 
Pen:bloropontacydodecane (Mlrex) l'&/L I ND ND ND ND NO 
2.4,S. Trichlorophonol l'&/L 10 ND ND ND ND NO 
•-Hexadllarocydohbane l'&/L 1 ND ND ND ND ND I b-~ l'&/L 1 ND ND ND ND ND 
g-~exan• 11&/L 1 2 ND ND ND ND 
d-Haadllorocydohexane l'&/L 1 ND ND ND ND ND 
Bem:oicadd l'&/L 100 ND ND ND ND ND I 2-Chlorobonzdc add l'&/L 30 ND ND ND ND ND 
3-Chlorobenzc:Oc add l'&/L 30 ND ND ND ND NO 
4-ChlcrobelwlM: add l'&/L 30 ND ND ND NO NO 

I Chlorobenzck ld.t.. tccal l'&/L 90 ND ND ND ND NO 
Chlcrmdlc add l'&/L 250 ND ND ND ND ND 
Total Organic Carbon CTOO lllg/l 1 ND5 ND3 NDl ND3 ND3 
Total Organic Hllid• (TOJO 11&/L 50 R R R R R 

I Note: 
ND Not delecled 11or1bow the dettctlcn level 

shown In the column endtlod "Detedlon Level". 

I Where delecllon levels vuy, the detection level 
ls lhown with the reopecdve anal~ 

NA Not Av1U1ble. 
J Aooodale!d mull ls eedln1ted. I R Result Wll rejected. 

QA 251l/0.. Vll/t 



~ 
TABM3 Pap3c14 

I ANALYTICAL DATA 
PHASE2·ROUND1 

OSI SAMPUNC 
OCCIDENTAL CHEMICAL COUORA TION 

MAY19" 

s...,1, Dnalpto"' OW6.SIB OW6.SIC OW658D OW6S9B OW"59C OW659D 

D•""tl°" 
c.-po .. b!ANJ/yto U11its I.nil 

Pbuspla 111, TOlal Scluble J18P/L 10 ND ND ND ND 19 ND 
Anallc Jl8/L 19 N023 ND ND ND23 ND23 ND23 
Men:ury Jl8/L 0,2 ND ND ND 0.1 ND ND 
Lead J18/L 16 ND30 ND ND ND30 ND30 150 
Tolume )lg/L 1 ND 2 2 3 4 ND 
2-0tlorololUftlt J18/L 1 s 240 180 320 240 32 
4-0ilorotol......e Jl8/L 1 ND 47 15 4 ND ND 
2.4-~Clldllcrotol\le Jl8/L ND 15 19 10 JO 3 
2,0-0ichlor<MolUG1e l'g/L I ND 3 2 I J ND 
2,3-/3,4-Dlchlorololuene f'g/L I ND 4 2 ND ND I 
2,3.~ Trichlorololuene l'g/L I ND ND ND ND ND ND 
2,4.S-Trichlorololume Jl8/L I ND ND ND ND ND NO 
Benzene Jl8/L 1 10) 840 960 J200 21 4 
O\krobmune Jl8/L I 10 540 620 1600 290 86 
1.2-DI~ Jl8/L J ND '3 (IJ 71 8 I 
1,3-0ichlorobenune f'8/L 1 4 120 360 4SO 130 7 

I 
U-Dichlorobenzene f'8/L 1 3 96 210 410 80 6 
1.2,3-Trichlocobcnzene f'8/L ND ND ND ND ND 3 
J.2.4-Trichlorobenzene Jl8/L 1 ND ND NO ND ND 9) 
J.2.3.~ Tetrachlorobenzene Jl8/L I ND ND ND ND ND 36 
1.2.V-Tetn~ Jl8/L J ND ND ND ND ND 5 
~ Jl8/L J ND ND2 NO ND ND ND 
Trichl<lroethyt.ne J18/L J 22 ND 13 ND ND ND 
Tetrachloroethylene f'8/L I 8 ND 3 ND ND 3) 
2-0ilorobenzotrllluoride f'8/L 1 ND 5 ND ND ND ND 
4-0ilorobenzotrilluodde f'8/L 1 4 3 51 61 65 1 
2,~0ichlorobenzolrilluo<ide Jl8/L 1 ND ND ND 3 ND ND 
3.4-~•- Jl8/L I ND ND ND ND ND ND 
Henchlorobulldlene Jl8/L I ND ND ND ND ND 3 
He:xadllorocydopenta~e Jl8/L ND ND ND ND ND NO 
Octachlococydopenlene l'g/L ND ND ND ND ND I 
Perchloropentacydod""'ne (Mlrcx) f'S/L I ND ND ND ND ND ND 
2,4,S. Trlchlorophenol Jl8/L 10 ND ND NO ND ND ND 
o-1-lexa~ l'g/L I ND ND ' ND ND ND 
I>-~ 118/L I ND ND ND ND ND ND 
g-1-inachlon>cydoheune f'8/L 1 ND ND ND ND ND ND 
d-HA!>cachbocyclohexane f'8/L 1 ND ND ND ND ND ND 
llenwicodd f'8/L JOO ND ND ND ND ND ND 
2-0\loroberlzolc: add f'8/L 30 ND ND ND ND ND ND 
3-Chloroberlzclc add Jl8/L 30 ND ND ND ND ND ND 
4-Chloroberlzclc add Jl8/L 30 ND ND ND ND ND ND 
a.Jorobenzoic oddt, _. Jl8/L 90 ND ND ND ND ND ND 
Ollorondlc add 118/L 2SO ND ND ND ND ND ND 
Total Orpnic Carbon (TOC) ing/L I ND6 ND4 8 12 18 NOO 
Total Orpnlc Halld"8 (TOJO 113/L so R R R R R R 

l::!2!mi 
ND Not d-11 or above the dottdlon level 

"'-n In the column enttlled "Detection Lewi". 
Where dttectioo lewlJ vary, lhl ~ level 
ls ehown wllh the ""'pective 1nalyaes. 

NA Not Available. 
J Asoodai.d result II estimated. 
R ReouJt WU rtjected. 

a.A~Vll/I 



TABLE3 P.ge4al4 I 
ANALYTICAL DATA 
PHASE2 - ROUND 1 

I OSI SAMPLING 
OCCIDENTAL CHEMICAL CORPORATION 

MAYU93 

Sc...,.,. Dnai11n: PASNY139 BHlll>-92 MW-1 MW..J I 
DdtctiOfl c.,,,,. h 1A1Wyta u.11. U..d 

I l"bospbolUI, TObl Soluble 113 P/L 10 ND 13 ND 14 
Anonlc: 1'8fL 19 NDZ3 ND23 ND ND 
M<ttury 1'8fL Q2 ND ND ND ND 

I lad 1'8fL 16 ND 35 41 ND 
Toluene 1'8fL 1 2 ND ND ND 
2-0tlorolOlueM 1'8fL 1 480 6 ND ND 
4-0tlorolcluene 1'8fL 1 ND 1 ND ND I 2,4-12,5-0ichlorololuene 1'8fL I ND ND ND ND 
2,6.Dlchlorololuene 1'8fL 1 ND ND ND ND 
2.3-/3.4-0ichlorololuene 113/L ND ND ND ND 
2.3.&-Trlchlorololuene 113/L 1 ND ND ND ND I 2,4,S. Trichlorololuene 11g/L I ND ND ND NO 
Benzene 1'8/L SJ 15 ND ND 
Chlorobenzene 1'8/L I ND 9 ND ND 
1,2-0ichlorobenzene 1'8/L 1 ND 3 NO ND I 1,3-0ichlorobenzone 1'8/L 1 ND 12 ND ND 
1,4-0ichlorobenzene 1'8/L 1 ND 17 ND ND 
1,2,3-Trlchlorobenzene 1'8/L I ND I ND ND 

I 1,2,4-Trld\lorobenzene 1'8/L I ND 5 ND ND 
1,2,3,4-Tetrac:hlorobenz.ene 1'8/L 1 ND 4 ND ND 
1,2,4,S. Tetnc:hlorobenzene 1'8/L 1 ND 2 ND ND 
Hexac:hlorolK!rw!ne 1'8/L 1 ND ND ND ND 

I Trichloroethylene 1'8/L 1 430 3 3 ND 
Tetnc:hloroethylew 1'8/L 1 61) 4 ND 7 
2-0lloroberw>lrllluoride 1'8/L 1 ND ND ND ND 
4-0llorobenzolrllluoride 1'8/L 1 4 s ND ND 

I 2,4-DlchlOIObenzolriJluorld• 1'8/L 1 ND 1 ND ND 
3,4-0ichJooobenzoUiJlrlde )lg/L 1 ND 2 ND ND 
Hexachlorol>utadlene 1'8fL I ND ND ND ND 
Hexochlaroc:ydotldleno 1'8fL 1 ND ND ND ND I Octachlorocydopmteno 1'8fL I ND ND ND ND 
~-(Mire<) 1'8fL 1 ND ND ND ND 
2.4,S. Trichlorophenol )lg/L 10 ND ND ND ND 
a-Heu~ne 1'8fL 1 ND ND ND ND I ~~· 1'8fL I ND ND ND ND 
g-liexa<hlorocydoeocano )lg/L I ND ND ND ND 
d-Hexadilorocydcleocane 1'8fL 1 ND ND ND ND 

I Benuikadd 1'8fL 100 ND ND ND ND 
2-0tlorobonzde add 1'8fL 30 ND ND ND ND 
3-0llorobenzdc add 1'8fL 30 ND ND ND ND 
4-0llo<obenzdc add 1'8fL 30 ND ND ND ND 
Chl"""'°"2ok adds, total 1'8fL 90 ND ND ND ND 
Ollcnndlc add 1'8fL 250 ND ND ND ND 
Tola! Orpnlc CMban CI'OO 111g/L I Nm ND6 ND6 ND3 
TOtal Orpnlc Halld• (l'O)() 1'8fL so R R R R 

I ~ 
ND Not ddected at or above the detection i.vet 

shown In the column endtled "Detection Level". I Where det«tlcn level• vary, the detection level 
lo shown with the reopectlve onalywa 

NA Not Available. 

J Aloodaled reeult 11 eodmatod. I R ~t Wit rtj«ted. 

Cl.l.251.1/0..Vd/1 



~ -
TABLE4 

MAXIMUM HOLDING TIMES 
PHASE 2 ·ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

L11bcw11tory An11/ysis M t thod MAXimum Holding Times (I) 
(Ctm1T11Ctllr11/) 

General Organics OxyChem Mlcroextraction Method 

Benzene 8020 

HPLC Parameters Solvent Exchange Method 

Total Organic Carbon 9060 

Total Organic Halides 450.1 

Total Soluble Phosphorus 365.2 

Arsenic and Lead 200.7 

Mercury 7470 

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

Cl.A 2513/Clu• Valli 

7 days from collection to extraction 
40 days from extraction to analysis 

7 days from collection to analysis 

30 days from collection to analysis 

28 days from collection to analysis 

7 days from collection to analysis 

28 days from collection to analysis 

28 days from collection to analysis 

28 days from collection to analysis 

.., 

MAXimum llolding Times (2) 
(Ttchnical) 

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 



Sample ID 

OW6.500 

OW660 
(duplicate of 
OW6.50D) 

OW652B 

CltA ZSl3/0lll. v .. , , 

-

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 

Genera.I Organics 
llenz.ene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE 2 - ROUND 1 OSI SAMPLING 

OCCfDENTAL OIEMICAL CORPORATION 
MAY1993 

Date Date Date 
Sarnple Extracted Analyzed 

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

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

05/06/93 05/11/93 05/11/93 
05/06/93 05/11/93 
05/06/93 05/11/93 05/12/93 
05/06/93 05/07 /93 
(15/06/93 05/18/93 
CY5/06/93 05/12/93 
00/06/93 05/14/93 

Holding Time 
(days) (1) 

1 

3 

1 

3 

5 

5 

.. _ea ______ c. 

Pagetof9 

Holding Time 
(days) (2) 

0 
2 
3 
1 

42• 
3 
3 

0 
2 
3 
1 

42• 

3 
3 

0 
5 
1 
1 

43• 
6 
8 

- - -



- ~ «=I -

Sample ID J\11alysa 

OW6.52C General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

OW6.520 General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

otA 2583/0aia Yal/ 1 

----
TABLES 

SAMPLE HOLOlNG TIME SUMMARY 
PHASE 2- ROUND 1 OSI SAMPLING 

OCCIDENTAL OiEMICAL CORPORATION 
MAY1993 

Dale DAte Date 
Sample Extraded Analyzed 

05/06/93 05/11/93 05/11/93 
05/06/93 05/12/93 
05/06/93 05/14/93 05/17/93 
05/06/93 05/07/93 
05/06/93 06/18/93 
05/06/93 05/12/93 
05/06/93 05/14/93 

05/06/93 05/11/93 05/11 /93 
05/06/93 05/12/93 
05/06/93 05/14/93 05/17/93 
05/06/93 05/07/93 
05/06/93 06/18/93 
05/06/93 05/12/93 
05/06/93 05/14/93 

Holding Time 
(days) (1) 

5 

8 

5 

8 

... ~ -Page2 of9 

Holding Time 
(days) (2) 

0 
6 
3 
1 

43• 
6 
8 

0 
6 
3 
1 

43• 
6 
8 



SampklD 

OW653B 

OW653C 

OW653D 

CltA '.ZSIJ/ Dll'ta V,j/ 1 

---

Analyses 

General Organics 
Benz.ene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

Gene.ral Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Memiry 
Soluble Phosphorous 

TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE 2- ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

D11te D11te Date 
Sample Extracted Analyzed 

05/13/93 05/17 /93 05/18/93 
05/13/93 05/21/93 
05/13/93 05/21/93 05/22/93 
05/13/93 NA 
05/13/93 06/22/93 
05/13/93 05/21/93 
05/13/93 05/28/93 

05/15/93 05/19/93 05/20/93 
05/15/93 05/22/93 
05/15/93 05/21/93 05/22/93 
05/15/93 05/18/93 
05/15/93 06/22/93 
05/15/93 05/21/93 
05/15/93 05/28/93 

05/14/93 05/19/93 05/20/93 
05/14/93 05/22/93 
05/14/93 05/21/93 05/22/93 
05/14/93 05/18/93 
05/14/93 06/22/93 
05/14/93 05/21/93 
05/14/93 05/28/93 

Page3 of9 

Holding Time Holding T inui 
(days) (1) (days) (2) 

4 
8• 

8 1 
NA NA 

40-
8 
15 

4 1 
7 

6 1 
3 

38• 
6 
13 

5 1 
8• 

7 1 
4 

39• 
7 
14 

- u c::a • - - - - - -- - - - -



--- ... 

Sample ID Analysts 

OW657B General Organics 
Benzene 
HPLC Parameters 
roe 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

OW657C General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

CllA lS0/011~ VIA/I 

- es ., 

TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE 2 - ROUND 1 OSI SAMPLING 

OCODENTAL CHEMICAL CORPORATION 
MAY1993 

Datt Date Date 
S11111ple Extracted Maly zed 

05/06/93 05/(Jl /93 05/fYl /93 
05/06/93 05/11/93 
05/06/93 05/11/93 05/12/93 
05/06/93 05/07 /93 
05/06/93 06/18/93 
05/06/93 05/12/93 
05/06/93 05/14/93 

05/06/93 05/07 /93 05/07 /93 
05/06/93 05/11/93 
05/06/93 05/11/93 05/12/93 
05/06/93 05/07 /93 
05/06/93 06/18/93 
05/06/93 05/12/93 
05/06/93 05/14/93 

Holding Time 
(days) (1) 

1 

5 

1 

5 

Cl .. 
Page 4 of 9 

Holding Ti111e 
(days) (2) 

0 
5 
1 
1 

43• 
6 
8 

0 
5 
1 
1 

43• 
6 
8 



Sample ID Analyses 

OW657D General Orga.nics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

OW658B General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

OW658C General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

CIA lSSl/Ottol Yaj/1 

------

TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE f. ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

Date Date Date 
Sample Extracted Analyud 

05/('6/9'3 C6/07 /93 C6/07/9'3 
('6/05/9:3 05/11/93 
05/05/93 05/11/93 05/12/93 
05/('6/93 05/06/93 
05/05/9:3 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 

------

Page 5 of 9 

Holding Time Holding Time 
(days) (1) (days) (2) 

2 0 
6 

6 1 
1 

44• 
7 
9 

2 0 
3 

4 3 
1 

39' 
4 
4 

2 0 
3 

4 3 

43• 
4 
4 

- - .. - - .. 
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SampklD A111dys~ 

OW658D General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

OW659B General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

CJit:A 1513/DIU YlA/1 

.. __ 
TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE 2·ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

Date Date Date 
sa ... ple Extracted A1ullyud 

05/10/93 05/12/93 05/12/93 
05/10/93 05/14/93 
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 

05/05/93 05/CYl /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 

.. 
Page 6 of 9 

Holding Time Holding Time 
(days) (1) (days) (2) 

2 0 
4 

4 3 
1 

43• 
4 

4 

2 0 
6 

6 1 
I 

44• 
7 
9 



Sanrple ID Analyses 

OW659C Genera I Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Ph06phorous 

OW659D General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

PASNY139 General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

Cit.A 2Sl3/ 0.ll V~/1 

TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE 2- ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

Date Date Date 

S1Jrnple Extr1Jcted Analyud 

r:fJ I r:fJ I 93 r,:f,/C!l/93 00/C!l /93 
00/00/93 05/11/93 
r;f,/00/93 05/11/93 00/12/93 
05/05/93 00/06/93 
05/05/93 06/18/93 
05/05/93 05/12/93 
05/05/93 00/14/93 

05/08/93 05/11 /93 05/11/93 
05/08/93 05/13/93 
05/08/93 05/11/93 05/12/93 
05/08/93 05/11/93 
05/08/93 06/18/93 
o.5/08/93 05/13/93 
o.5/08/93 05/14/93 

05/11 /93 o.5/17 /93 05/18/93 
05/11/93 05/14/93 
().5/11 /93 05/14/93 05/17/93 
05/11 /93 05/11/93 
05/11/93 06/22/93 
05/11/93 05/14/93 
05/11/93 05/14/93 

Page 7 of 9 

Holding Time Holding Time 
(days) (1) (days) (2) 

2 0 
6 

6 1 
1 

44• 
7 
9 

3 0 
5 

3 1 
3 

41• 
5 
6 

6 1 
3 

3 1 
0 

42• 
3 
3 

--~~~-------~-~----
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SampkJD Analyses 

BHllD-92 General Organics 
1lenz.ene 
HPLC Parameters 
TOC 
Arsenic and LA!ad 
Mercury 
Soluble Phosphorous 

MW-1 General Organics 
Benzene 
HPLC Parameters 
roe 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

CRA ZS83/0lu V.,/ l 

- -
TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE 2·ROUND1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

Date Date Date 
Sarnpk Extracted Analyud 

05/12/93 00/17/93 05/18/93 
05/12/93 05/14/93 
05/12/93 05/21/93 05/22/93 
05/ 12/93 05/14/93 
05/12/93 06/22/93 
05/12/93 05/21/93 
05/12/93 05/28/93 

05/12/93 05/17 /93 05/18/93 
05/12/93 05/12/93 
05/12/93 05/21/93 05/22/93 
05/12/93 05/14/93 
05/12/93 06/22/83 
05/12/93 05/14/93 
05/ 12/93 05/14/93 

Holding Time 
(days) (J) 

5 

9 

5 

9 

lft -Page 8 of 9 

Holding Time 
(days) (2) 

1 
2 
1 
2 

41• 
9 
16 

I 1 
0 
1 
2 

41• 
2 
2 



SIUnple ID Ani!lysa 

MW-3 General Organics 
Benzene 
HPLC Parameters 
TOC 
Arsenic and Lead 
Mercury 
Soluble Phosphorous 

Notes: 

TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE 2 - ROUND 1 OSI SAMPLING 

OCCI DENTAL CHEMICAL CORPORATION 
MAY1993 

Di!te Di!le Di!te 
Si!mple Extr11eted Ani!lyud 

05/11/93 05/17 /93 05/18/93 
05/11/93 n5/13/93 
05/11/93 n5/21/93 n5/'12/93 
05/11/93 05/11/93 
05/11/93 06/22/93 
05/11 /93 05/14/ 93 
05/11/93 05/ 14/93 

(1) Sample holding time from collection to extraction. 
(2) Sample holding time to analysis. 
• Holding time exceedence. 
NA - Not available as sample was received a t the labora to ry broken. 
TOC - To tal Organic Carbon. 

Cit.A 2Sl3/0lll. Vlfjfl 

Holding Time 
(days) (1) 

6 

10 

___ .. __ _ .. ___ _ 
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Holding Time 
(dlnjS) (2) 

I 
2 
1 
0 

42• 
3 
3 

- .. - - -



I 

I 

I 

I 

I 

I 

I 

TABLE6 
QUALIFmD SAMPLE DATA DUE TO HOLDING TIME EXCEEDANCES 

PHASE 2 ·ROUND 1 OSI SAMPLING 
OCCIDENTAL CHEMICAL CORPORATION 

MAY1993 

Sample 
Sample Co11U11tration 

Parameter Compounds ID (µgfL) Qualifier 

voes Benzene 

voes Benzene 

Notes: 

voes -Volatile Organic Compounds 
J - Associated value is estimated. 

OW653B 

OW6.53D 

190 J 

16 J 
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TABLE7 

METHOD BLANK DATA 
PHASE 2 - ROUND 1 OSI SAMPLING 

OCCIDENT AL CHEMICAL CORPORATION 
MAY1993 

Dtltdlo• Blnlc Blank Blonk BIOJtk Bla•k Blank Blan le Bl•nk 
Umltt Cone. Cone. Cone. CollC. Cone. Co•e. Cone. Cone. 

(µg-PllJ (µg P/lJ (µgPIL) (µgPIL) (µg PIL) (µg PIL) (µgPIL) (µg P/L) (J.18 PIL) 
Dau AmllyuJ 05114193 05/14193 05114193 "5114193 "5114193 05128193 05128193 05128193 

'"'"'Y'• 
Phosphorus, Total Soluble JO NO NO ND ND NO NO NO NO 

Dtttetio• Blank Blank Bl.,nk BIOJtk Blank Bl'1nk Blank 

Limit• Cone. Cone. .Cone. Cone. Cone. Cone. Cone. 
(µglL) (µg/L) (µglL) (µglL) (J.181L) (JiglL) (µglL) (µglL) 

Datt An1.Zyztd 05112193 05113193 05114193 05114193 05121193 05121193 05121193 

Analytt 
Mercury 0.20 NO NO NO ND ND ND NO 

Dtttetion Blnnk Blank Blank 
Limits Cone. Cone. Cone. 
(J1glL) (Jtg/L) (µglLJ (µg/L) 

DAte Analyzed 06/18193 116122193 ()6129193 

Analytt 
Arsenic 23 NO ND19 ND22 
Lead 30 ND ND16 ND21 

Dttution Blank Blank Bl1ink BlOJtk Blank Blank Blank Blank B1 .... 1c 
Limits Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. 
(µg/L) (µg/L) (µglL) (µglL) (µg/L) (µg/L) (µgllJ (µg/L) (µg!L) (µg/L) 

Datt Analyzed 05111193 0511V93 OS/1V93 05114193 05114193 05114193 05121193 05121193 05121193 

Compoinul 

Benzene I NO ND ND ND NO NO NO NO ND 

QA 2"3/~ YrA/1 

- - - - - _ .. _____ _ -- -
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TABLE7 

METHOD BLANK DATA 
PHASE 2 ·ROUND I OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY 1993 

Dtttction B14nk Blank Blank BIAnk Blank 
Limits Cone. Cone. Cone. Cone. Cone. 
(tlglL) (µg/L) (t•glL) (µg/L) (µglL) (J1g/L) 

DR t• Extraetul 05/07193 osn119.J 05112/93 05117193 05119193 

<:ompo""d 
Toluene I ND NO ND ND NO 
2.chlorotoluene I ND NO ND ND NO 
4-Chlorotoluene 1 ND NO ND NO ND 
2,4-/2,4-0ic:hlorotoluene 1 ND NO NO NO ND 
2,5-Di<:hlorotoluene l ND ND ND ND ND 
2,3-/3,4-0ic:hlorotolu..v l ND ND ND ND ND 
2.3.6-T richlorotoluene 1 ND ND NO ND ND 
2,4,5-Trichlorotoluene 1 ND ND NO ND ND 
Chlorobenzene 1 ND NO NO ND NO 
1,2-Dichlorobenzene 1 ND ND NO ND NO 
1,3-Dichlorobenzene I ND NO ND ND ND 
1,4-Dichlorobenzene I ND NO ND NO NO 
1,2,3· Trichlorobenune 1 NO NO NO ND ND 
1,2,4-Trichlorobenzene 1 ND ND NO ND ND 
1,2.3,4-Tetrachlorobenzene I ND ND ND ND NO 
1,2,4,5-Tetrachlorobenzene I ND ND ND ND NO 
Hexachlorobenzene I ND ND ND ND ND 
Trichloroethylene I NO ND ND ND ND 
Tetrachloroethylene I ND ND ND ND ND 
2-Chlorobero.otrifluoride 1 ND NO ND ND ND 
4-Chlorobero.otrilluoride l ND ND ND NO ND 
2,4-Dichlorobero.otrifluoride l ND ND ND ND ND 
3,4-Dichlorobenzotrilluoride 1 ND ND NO ND ND 

CM.A l:uB/0111"' VfA/1 
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TABLE7 

METHOD BLANK DATA 
PHASE 2 ·ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

DetttHo• Blank Blank Blank Blank Blank 
Um/ts Cone:. Cone:. Cou. Cou. Coac. 
(µgllJ (µg/L) (µgllJ (µgllJ (µg/L) (µg/L) 

Date~ 05107193 05111193 <15112193 05N7/93 05/19193 

Coinpoinul 
Hexachlorobutadierw I ND NO NO NO NO 
Octachlorocyclopentene I ND ND ND NO NO 
Perchloropentacydodecane (Mirex) I ND ND ND ND ND 
2,4,S· Trichlorophenol 10 ND ND ND ND ND 
a-HeJ<achlorocydohexane I NO ND ND ND ND 
l>-Hexachlorocydohexane I ND ND ND ND ND 
g-Hexachlorocydohexane I ND ND ND ND NO 
d-Hexachlorocyclohexane I ND ND ND ND NO 
a·HeJ01chlorocyclohexane I ND ND ND ND NO 

DettcH01t Bl•nk Blank Blank 
Limits Cone. Cone. Cone. 
(µgll.) (µg/L) (µg/L) (µglL) 

Date Extmcted 05111193 05114193 05121193 

Compoimd 
Ben20icAcid 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 
Chlorobenmic acids, total 90 ND ND ND 
Chlorendic acid 250 ND ND ND 

QA l5CJ/~ v111n 

-------------- - - - -
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TABLE7 

METHOD BLANK DATA 
PHASE 2 ·ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

Ddutl°" Blank Blank Blank Bia.Jc Blank Blank 

Umlts Cone. Com:. Com:. Com:. Cone. Co11t. 

(mg/L) (mgll) {mg/L) (mglL) (mg/L) (mg/L) (mg/L) 

Dau AMlyuJ 05106/93 05107193 05111193 osn1m osn4193 05118193 

Alullyte 
Total Organic Carl>on (TOC) 1 ND ND 1 ND 2 2 

QA 2':5G/Dua W./1 



TABLES 

QUAUFIED SAMPLE DATA DUE TO METHOD BLANK CONTAMINATION 
PHASE 2 - ROUND 1 OSI SAMPLING 

OCCIDENTAL CHE MI CAL CORPORATION 
MAY1993 

Q1udified 
Blank Blank Sample Sample 

Analysis Cone. Associated Cone. Cone. 
Pan11neter Compound Date (mg/L ) Sample (mg/L ) (mg/I) 

TOC TOC 05/11/93 1 OW650D 5 NOS 
OW6ll0 4 ND4 

OW658B 6 ND6 
OW658C 4 ND4 
OW659D 3 ND3 

PASNY139 3 ND 3 
MW-3 3 ND 3 

TOC TOC 05/14/93 2 BHl 10-92 6 ND6 
MW-1 6 ND6 

roe TOC 05/18/93 2 OW653C 5 NOS 
OW653D 3 ND3 

Notes: 
T0C - Total Organic Carbon. 
ND - Non-detect at associated value. 

Clt:A JS&'l/ Du1 V.JJ1 ------c:lc» __________ _ -
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Sample 
10 

OW650 

TABLE9 

SURROGATE SPIKE RECOVERIES FOR BENZENE ANALYSES 
PHASE 2 - ROUND 1 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

Surrogate 
Recovery 
(Percent) 

OW660 (duplicate of OW650) 117 
OW6528 128• 
OW652C 102 
OW6520 I 
OW6538 I 
OW653C 95 
OW653D 86 
0W6578 77 
OW657C I 
OW6570 I 
0W6588 I 
OW658C O" 
OW658D 106 
OW6598 114 
OW659C 95 
OW6590 105 
PASNY 139 88 
BHll[)..92 O" 
MW-1 110 
MW-3 135• 

119 
Notes: 

I - Surrogate recovery not available due to sample matrix interferences. 
• - Surrogate recovery outside of contract limits (50-120%). 

Ctr.A 2Sll/0.U V•VI 



I 
TABLElO I 

BLANK SPIKE RECOVERIES 
PHASE 1-ROUND t OSI SAMPLING 

I OCCIDENTAL CHEMICAL CORPORATION 
MAY199:l 

Bink BIAnk Blank BIAnk BIAnk I Spike Spike Spikt Spike Spike 
Dat< &tract<d 05/07193 05111193 05112193 05117193 05119193 

Compouml/A1flllytes I 
Toluene 100 92 92 92 100 
Chlorobenzene 92 81 73 88 100 I 2-Chlorololuene 116 108 104 108 120 
4-Chlorotoluene 112 104 104 104 116 
1.3-Dichlorobenz.ene 112 100 100 104 115 
1,4-0ichlorobenz.ene 116 \04 100 lll 120 I J.2-0ichlorob<Nene 112 100 JOO 104 116 
2.4-/ 2,4-0ichlorotoluene 112 104 J04 J04 115 
2,6-0ichlorotoluene 120 108 108 J08 116 

I 2,3-/3,4-0ichlorotoluene 112 100 104 J04 112 
Trkhloroethylene 77 SS' 88 100 96 
Tctrachloroethylene 76 56' 92 108 108 
4-Chlorobenzotrifluoride 64 92 88 104 J04 

I 2-Chlorobcnzotrifluoride 72 56' 96 108 108 
3,4-Dichlorobenzotrifluoride 68 56• 96 104 108 
2,4-0ichlorobenzotriftuoride 68 56• 92 104 104 
1,2,4-Trichlorobenzcne 77 50' 96 104 104 I 1,2,3-Trichlorobenzene 84 68 96 108 108 
Hexachlorobutadicnc 84 76 80 100 96 
2,4,5-Trichlorotoluene 88 88 76 104 104 
2,3,6-Trichlorotolu°"" 8S 88 77 100 100 I 1,2,4,5-Tetrachlorobenzene 88 92 77 104 104 
Hexachlorocydopetadiene 88 92 56' 96 88 
2,4,5-Tnchlorophenol 72 68 84 88 84 
J,2,3,4-Tetrachlorobenzene 93 93 74 104 104 I Octadtloroc:yclopeotene 96 100 76 96 96 
a-Hex.achJorocycloh~x.a.ne 96 100 104 J04 108 
b-Hexachlorocydo~llanc 88 92 88 92 JOO 

I HexachlorobenZene 100 108 108 100 108 

g-Hexachlorocydohexane 96 100 100 100 108 

d-Hcxachlorocyclohexane 93 96 93 93 100 

Pcrchloropentacyclodecane (Mi.rex) 100 108 96 104 113 I 81 .. k BIAnk Blank 
Spike Spike Spike 

Dot~ E~trlKUd 05111193 05114193 051W93 I 
BenzokAcid 90 8S 90 
2-Chlorobenzoic acid 90 90 90 
3-Chlorobenzoic acid 95 90 90 I 4-Chlorobenzoic acid 95 90 9S 
Chlorobcnzolc adds, total 95 90 92 
Chlorendlc acid 96 77 90 

I 
I 

QtAl)Q/ 0.•v.l/J I 
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I 
I 

I 

I 

I 
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TABLEtt 

QUALIFIED SAMPLE DATA DUE TO OUTLYING BLANK SPIKE RECOVERIES 
PHASE :Z - ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

s .. ,,.,,11 
Bink S,,UCt AssodAud C01tU11tralion DGta 

PlfrGJMt.n Compounds RtC011eNS s .. ,,.,,11. (µgllJ QllGJipn 

General Organics Trichloroeth ylene 58 OW652C 54 ] 
OW652D 21 ] 

General Organics Tctrachloroethylene 56 OW652B 1 ] 
OW652C 7 J 
OW652D 1 ] 
OW659D 3 ] 

General Organics 1.2;1-Trlchlorobenzene so OW652C 3 J 
OW652D 1 ] 
OW659D 9 J 

· Notes: 

ND- Non-Detect at associated detection limit. 



DllU Extruted 

Compo•rtdl A1111lytn 

Toluene 
Chlorobenzelle 
2-Chlorotoluene 
4-Chlorotoluene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2,4-/2,4-Dichlorotoluene 
2,6-Dichlorotoluene 
2,3-/3,4-Dichlorotoluene 
Trichloroethylene 
Tetrachloroethylene 
4-Chlorobenzotrifluoride 
2-Chlorobenzotrifluoride 
3,4-Dichlorobenzotrifluoride 
2,4-Dkhlorobenzotrifluoride 
1,2,4-Trichlorobenz.ene 
1,2,3-Trichlorobenz.ene 
Hexachlorobutadiene 
2,4,5-Trichlorotoluene 
2,3,6-Trichlorotoluene 

CV. 2513/DoU Vd/1 

TABLE12 

RE.Fl!RENCE STANDARD IU!COVEIUES 
PHASE 2 -ROUND 1 OSI SAMPUNG 

OCCJDENTAL CHEMICAL CORPORATION 
MAY1993 

Rtfrme" Rtferma Rtfemia ~ 
Stud1ml St1Utd11rd St1Utd11rd St111td11rd 
05/08/93 05/12193 05/13193 05/19193 

100 106 95 95 
98 102 93 104 
108 114 100 104 
107 114 99 103 
101 114 95 98 
100 101 87 98 
102 107 93 100 
102 112 97 101 
105 112 97 102 
104 112 98 101 
100 107 94 103 
98 61 90 104 
95 109 86 104 
100 64 95 103 
98 108 93 102 
99 64 91 101 
99 ss• 91 99 
95 63 85 95 
96 78 95 100 
96 97 79 98 
97 98 80 98 

Page 1 of3 

Rtfemia 
St1Ut1111rd 
05/19193 

100 
119 
115 
114 
109 
109 
111 
113 
114 
113 
101 
103 
103 
102 
102 
101 
99 
93 
97 
98 
99 

_______________ ca __ _ 



- - -

Dau Extraaed: 

Compou11dl/utalytn 

1,2,4,5-Tetrachlorobenz.ene 
Hexachlorocydopetadicnc 
2,4,5-Trichlorophenol 
1,2,3,4-Tetrachlorobenzene 
Octachlorocyclopentene 
a-Hexachlorocyclohexane 
b-Hexachlorocydohexane 
Hexachlorobcnzcne 
g-Hexachlorocydohexane 
d-Hexachlorocyclohexane 
Perchloropentacyclodecane (Mlrex) 

Date /utalyud: 

Arsenic 
Lead 

CllAlSGJOmVM 

l"!9 _c:l ___ r:::J 

TABLE12 

REFERENCE STANDARD RECOVERIES 
PHASE 2 - ROUND 1 OSI SAMPUNG 

OCCIDENTAL CHl!MICAL CORPORATION 
MAY1993 

Refrmta Reference ~ Refemiu 
St1111411rd Standlird Stlllld11rd Stlllldard 
05/08/93 05/12193 05/13193 05/19193 

96 100 75 98 
98 102 97 88 
80 116 83 116 
97 102 78 92 
98 105 97 89 
95 108 88 96 
90 118 91 97 
97 121• 101 98 
94 111 86 96 
90 116 91 96 
94 121 99 100 

Reference Reference Reference 
St11114ard Standard Standard 
06/18193 06/22193 06/29193 

91 100 96 
92 100 96 

Refernia 
Standard 
05/19193 

99 
90 
106 
95 
86 
92 
89 
99 
90 
88 
91 

- -Page2 of3 



D11'4! Alllllyuil: 

Total Organic Carbon (TOC) 

Note: 

TABLE12 

REFl!RENCI! STANDARD RECOVERIES 
PHASE 2 ·ROUND 1 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 
MAY1993 

Reference 
Sttuul11ril 
05/06/93 

RefnrJtU 
Sttuuluil 
05/07193 

Reference 
SWulllril 
05/11193 

Reference 
Staniluil 
05/11/93 

100 103 104 100 

• Recovery is outside of the applicable control limit. 

QA 251J/Db V.tl/l 

Reference 
Stllniluil 
05/14193 

100 

Reference 
St1111il11nl 
05/18193 

100 

Page3 of 3 
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TABLEU 

QUALIFIED SAMPLE DATA DUE TO OUTLYING ltEFEltENCE ST ANDA.RD RECOVERIES 
PHASE 1 • ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL COKPORATION 

P11r11meter Compoutuls · 

General Organics 

Notes: 

ND· Non-Detect at associated detection limit 
I -Associated result is estimated. 

MAY1993 

RL/emta 
Statulanl Associllud 
1UC01Jny Samples 
(Percent) 

58 OW650D 
OW660 

SGMple 
Qmcentrotion 

(µg/IJ 

2 
I 

D11t11 
Qualifier 

J 
1 



Pago 1 ci2 

TAllLE l& 

MATl.IX SPIKE/MATl.IX SPIXEDUPUCATE (MSIMSI>l RECOVERIES 
PHASE 2 ·ROUND 1 OSI SAMPLING 

OCCDENTALOfEMJCALCOJtPORATION 
MAY1"3 

MS'MSD S-,!. ID: OIW51C PASHn» ow.-c OW"'5211 ow-
MS MSD ltPD MS MSD RPD MS MSD RPD MS MSD ltPO MS MSD RPD 

Aaa¥u - 75 75 0 80 80 0 NA NA NA NA NA NA NA NA NA 
T.._ 80 76 5 n 76 s 76 80 5 76 76 0 n 76 s 
~ 69 65 6 77 77 0 73 81 10 73 69 6 69 73 6 
2~ 96 92 4 96 96 0 96 104 9 100 96 4 84 88 s 
~ 96 92 4 92 92 0 92 104 12 96 92 4 88 92 4 
1~~ 96 92 4 92 92 0 96 104 8 92 92 0 85 88 3 
1,Hllchlorobenune 100 96 4 100 100 0 100 104 8 92 92 0 92 96 4 
1,2-0I- n 88 • 92 n 0 92 1118 8 88 88 0 88 92 4 
2,4-/2,4-~- 96 92 ' 96 n 4 96 100 8 n n 0 n 92 0 
2,6-0lchiorolCIU«W 96 92 4 96 n 4 96 104 8 n n 0 n 92 0 
2,3-/3,4-Dlchlorotohaene 96 n 4 96 n • 96 104 8 96 92 • 88 92 • 
Trichl«Oethylent NA NA NA NA NA NA 73 81 10 50' 50' 0 62 69 11 
Totrachloroeihylent 68 44• u· 40" ... 10 76 84 10 48" w 9 n 76 s 
4-Chlo.-otrllluoride 120 112 7 76 76 0 80 84 5 84 80 5 64 68 6 
2.Chlo.-..o<rtlluoride 60 56• 7 84 84 0 80 88 10 ••• 44• 0 76 84 10 
3,4-DlcNorobenzotrilluorlde 68 60 13 88 88 0 84 92 9 80 80 0 80 84 s 
2,4-Dlchlorobenzotrlfluoride 60 56• 7 84 88 s 80 88 10 44• 44• 0 80 80 0 
1,2.4-Trichlotobenzmo 77 73 5 92 96 4 88 96 9 50' 50' 0 85 88 3 
1,2.3-Trlchlorobenzmo 84 84 0 96 96 0 88 96 9 60 60 0 84 88 5 
Heuchlorobutad'- n 68 6 80 80 0 n 80 11 56• 56• 0 60 64 6 
2,4,S.Trlchloroloh- 84 84 0 92 96 4 84 92 9 80 80 0 76 76 0 
2,3,6-Trichlor-iuene 85 81 5 85 88 3 81 88 8 77 77 0 62 62 0 
1,2,4,S-Te-hlorobenune 88 88 0 88 92 • 85 96 12 85 85 0 80 62 25" 
Hexachlorocyclopetadiene 84 80 5 80 84 s 68 80 16 80 80 0 n n 0 
~.S-Trlchlorophenol 76 76 0 80 88 10 100 104 4 80 84 5 n 68 6 
1,2.3,4-Teb'ochlorobenzene 93 96 3 93 100 7 85 96 12 89 89 0 63 63 0 
Oclacblorocy~ n 92 0 76 84 10 n 84 15 88 88 0 80 80 0 
;o-Heuchlorocydohoxano 104 104 0 92 100 8 92 100 8 100 104 • 88 92 4 
l>-He<xhlorocycloheunt 92 92 0 84 88 5 80 88 10 88 92 4 76 76 0 
H~ne 96 100 • 91 88 8 73 85 15 85 88 3 77 8t 5 
g-Hexachlorocyclohmcano 100 100 0 88 96 9 85 96 12 100 100 0 85 88 3 
d·~ 96 96 0 85 93 9 89 96 8 93 96 3 81 8t 0 
P..a.Joropontacyclod_,. (Mlmc) 92 92 0 83 88 6 71 67 6 71 75 5 58" 67 14 

--- - - - - C:::ll - - - - - - - - - - - - -



- - -

MSIMSD S-,t. ID: 

A.aJytu 

-Add 
2~add 
~add 

4-Chlo-add 

~---Cblonadk lcld 

NOIOI: 
RPO· lteliitive Percent Difference 
NA -Not Av.U.blo 

-

MS 

84 
86 
86 
86 
86 
86 

• · R.ults a.re ou.tsld• ol applicab&t control llmltl 

--

-

OW'5l'C 
MSD 

!lO 
!lO 
!lO 
90 
90 
88 

c:'.1 et - - - - -
TABLE14 

MA Tl.IX SPIKE/MA TRIX Sl'IICE DUPUCA TE (MSIMSD) llECOVEJUES 
PHASE 2 - ROUND 1 OSI SAMPLING 

OCOOENTAL CHEMICAL CORPOllATION 
MAY1"3 

OW461C ow~ 
RPO MS MSO llPD MS MSD RPO 

5 18 86 10 92 82 11 
5 84 92 9 94 84 11 
5 80 90 12 92 86 7 
5 80 96 18 94 86 9 
5 80 93 15 94 86 9 
l 16 94 21 74 84 13 

- l""!I ~ ~ c-1 t. • -Page2ol2 

BH-flD 
MS MSD llPD 

82 18 5 
88 86 2 
88 82 7 
86 18 10 
88 82 7 
99 81 20 



MS Sample ID: 

Analytes 

TABLE15 

MATRIX SPIKE (MS) RECOVERIES FOR INORGANIC ANALYSES 
PHASE 2•ROUND1 OSI SAMPUNG 

OCODENTAL CHEMICAL CORPORATION 
MAY1993 

OW657C OW·658C PASNY139 OW·653C 

Phosphorus, Total Soluble 96 100 

Arsenic 93 93 95 
Mercury 92 tlS 

Lead 93 92 92 
Total Organic Carbon (TOC) 

CIA 2S&3/0lla Vllfl 

OW-650 

100 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLEl6 

DUPLICATE ANALYSIS DATA 
PHASE 2 ·BOUND l OSI SA.MPUNG 

OCODENTAL CHEMICAL COBPOBA TION 
MAY1'93 

PASNYIJ9 0Wli57C OW651C OMS.JC 
MS/MSD S-.,k ID: Ulllls on,. o.,. on,. o.,. on,. o.,. on,. o.,. 

c-. Coll<. BPD c ..... Colle. BPD Colle. c-. BPD c ...... CollC. llPD 

AMlyta 

Phoophoruo. Tobi! Soluble I'S" P/L ND ND • ND ND • 
Ana'ic 111/L ND ND • ND ND • 
Merauy 111/L - - - ND ND • ND ND • ND ND • 
L-' 111/L - - - ND ND • ND ND • ND ND 

Notes: 

RPO· Relative Pereedt DiffereMO 
ND • NOIHletect at the -.ted det«llon llmlt 
• RPO CX>Uld not be calculated due to one or more non.detect voluOI 

CM.ml/t)lols""tfl 



TABLE17 I RINSATE BLANK DATA 
PHASE 2·ROUND1 OSI SAMPLING 

OCCIOEJIITAL CliEMJCAL CORPORATION I MAY1993 

Dot.al ... R-

I C0tapmnulllhulytn lbciu U.it '"-" 
C-iT•li°" 

Phmphoru•, Tola! Soluble 11gP/L 10 NO I AneNc µg/L 19 NO 
Mercury µg/L o.4 NO 
Lead µg/L 16 NO 

I Toluene µg/L 1 NO 
2.Chlorololuene µg/L 1 NO 
4-Chlorololuene µg/L 1 NO 
2,4-/2,4-0ichlomtoluene µg/L 1 NO I 2,6-0ichlomtoluene µg/L 1 NO 
2,3-/3,4-0ichlomtoluene µg/L 1 NO 
2.3,6-Trichlomloluene µg/L 1 NO 
2,4,5-Trichlomloluene µg/L 1 NO I Benzene µg/L 1 NO 
Chlorobenzene µg/L 1 NO 
1,2-Dichloroberwme µg/L 1 NO 

I 1,3-Dichlorobenzene 11g!L 1 NO 
1,4-Dichlorobenzene µg/L 1 NO 
1,2,3-Trichlorobenzene µg/L 1 NO 
1,2,4-Trichlorobenzone µg/L 1 NO I 1.2,3,4-Tetrachlorobenmne µg/L NO 
1,2,4,5-Tetrachlorobenzene µg/L I NO 
Hexac:hlorobenune µg/L 1 NO 

I Trich1Droethy1- µg/L 1 NO 
Tetnc:hloroethylene µg/L 1 NO 
2-Chlorobenzotrllluor!de µg/L 1 NO 
4-Chlorobenzotrilluoride µg/L 1 NO I 2,4-Dlchlorobenzotrllluorlde µg/L 1 NO 
3,4-Dlchlorobenzotrilluoride µg/L 1 NO 
Hexachlorobutadll!ne µg/L 1 NO 

I Hexachlorocyclopentadiene µg/L 1 NO 
Octachlorocyclopenmne l'g/L I ND 
Perchloropentacyclodecane (Mirex) 11g/L 1 NO 
2,4,5-Trichloropherol 11g/L 10 NO I a-Hexachlorocyclohexane µg/L 1 NO 
b-Hexachlorocyclo"""4ne µg/L 1 NO 
g-Hexachlorocyclo"""4ne µg/L 1 NO 

I d·He>eachlorocyclohe:une µg/L 1 NO 
BenzoicAdd µg/L 100 NO 
2-Chlorobenzolc add µg/L 30 NO 
3-Chlorobenzolc add µg/L 30 NO I 4-Cblorobenzolc add µg/L 30 NO 
Chlorobenzoic adds, tolal µg/L 90 NO 
Chlonmdlc add µg/L 25() NO 
Total Organic Carbon ('J'OC) mg/L 1 1 I Total Organic HaUdee (TO)() µg/L 10 17 

Nole!: I NO· Non~ 11 the tpecified detection limit 

I 
QA~Vt)Jl 
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TABLE18 

QUALIFIED SAMPLE DATA DUE TO RINSATE BLANK CONTAMINATION 
PHASE 2 - ROUND 1 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 

Paranuter Compounds 

TOC TOC 

Notes: 

ND· Non-Detect at associated collection limit. 
TOC - Total Organic Carbon. 

MAY1993 

Rinsate 
Blank Cone. 

(mg/CJ 

1 

Associllted 
Samples 

OW6SOD 
OW660 
OW652B 
OW652C 
OW652D 
OW653C 
OW653D 
OW657B 
OW657C 
OW657D 
OW658B 
OW658C 
OW659D 
PASNY139 
BHllD-92 
MW·l 
MW-3 

Sample 
Co11U11tTlltlon 

(mg IL) 

5 
4 
6 
3 
6 
5 
3 
4 
3 
3 
6 
4 
3 
3 
6 
6 
3 

Qualified 
Sample 
Cone. 
(mg/CJ 

NDS 
ND4 
ND6 
ND3 
ND6 
NOS 
ND3 
ND4 
ND3 
ND3 
ND6 
ND4 
ND3 
ND3 
ND6 
ND6 
ND3 



TABLE19 I 
flELD DUPLICATE RESULTS 

PHASE 2·ROUND1 OSI SAMPLING 

I OCCJDENI' AL OIEMICAL CORPORATION 
MAY1993 

OW&sO OW660 I c-,,,,_wNuJJyta lbrit. °"I'· 
RPD 

Phoophoru1, Total Soluble 11gP/L ND ND • I Anenic 11g!L ND ND • 
Mercwy l'g/L 3.1 ND • 
lead 11g!L NDJ6 38 • 

I Toluene 11g!L ND ND • 
2-Chlorololuene 11g/L ND ND • 
4-Chlorololuene 11g!L NO NO • 
2,4-/2,4-Dichlorotoluene l'g/L NO ND • I 2,6-Dichlorotol ...... l'g/L NO ND • 
2,3-/3,4-Dichlorotoluene l'g/L NO ND • 
2,3,6-Tri<:hlorotolwme l'g/L ND ND • 
2,4,5-Trlchlorotolwme µg/L ND ND • I Benzene µg/L ND NO • 
Chlorobenzene µg/L NO NO • 
1;2-0idtlorobenzene 11g!L 1 2 6.,.. I 1,3-Dichlorobenzene 11g/L NO ND • 
1,4-Dichlorobenzene 11g!L NO NO • 
1;2,3-Tri<:hlorobcnzene 11g/L NO ND • 
1;2.4-Tri<:hlorobcnzene µg/L 2 1 6.,.. I 1;2,3,4-Tetrachlorobenzene µg/L NO NO • 
1;2,4,!>-Tetrachlorobcnzene µg/L ND ND • 
Hexac:hlorobenz.ene l'g/L ND NO • I Trldlloroethylcne 11g!L 2 2 0 
Tetnchloroethylcne 11g!L 1 1 0 
2-<:hlorobenzotr!lluoride 11g!L NO ND • 
4-Chlorobenzolrllluoride 11g/L NO ND • I 2,4-0ichlorobenzolrllluoride 11g/L ND ND • 
3,4-Dk:hlorobenzolrllluoride µg/L ND ND • 
Hexachlorobutodi<!M 11g!L ND ND • 

I Hexac:hlorocyclopellbtdiene µg/L ND ND • 
Odadllorocyclo~tene 11g/L NO ND 
Pe.rchloropent1cyclodecane (Mino<) 11g/L NO NO • 
2,4,S.. T"richlorophanol l'g/L NO ND • I .. Hexachlorocyclohcxaru> 11g/L ND ND • 
b-Hexachlorocyclohexane 11g/L NO ND • 
g-Hexachlorocyclohexane µg/L ND ND • 
d-Hexachlorocydohexane µg/L ND ND • I BenzoicAcld µg/L ND ND • 
2.Qlorobenzoic acid 11g/L ND NO • 
3.QUorobenzoic acid 11g!L ND NO • I 4-Chlorobenzoic acid 11g!L ND ND • 
Chlorobenzoic acids, total µg/L ND ND • 
Chlorendlc acid µg/L ND ND • 
Total Orpnlc Carton (TOC) mg/L 5 4 22 I Total Organic Halldet (TOJO µg/L 85 110 26 

Notes; 

RPD • Relali w PelQ!nt Difference 
I 

ND· Non-detect at the aNOCiated detection limit 

I •RPO value could not be calculated due to one or more non-detect results 
.. RPO abow the acx:eptoble limit of 30. 

CM~V.ut I 
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DATA VALIDATION 
OCCIDENTAL CHEMICAL CORPORATION 
OFF-SITE INVESTIGATION (OSI) 

Niagara Falls, New York 

NOVEMBER 1993 

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



. I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 

TABLE OF CONTENTS 

~ 

1.0 EXECUTIVE SUMMARY ......................................................................................... 1 

2.0 GENERAL. ................................................................................................................... 4 

3.0 HOLDING TIMES ...................................................................................................... 5 

4.0 SAMPLE PRESERVATION ............................................ : ........................................ 6 

5.0 METHOD BLANK ANALYSES .............................................................................. 7 

6.0 SURROGATE SPIKE RECOVERIES ....................................................................... 8 

7.0 BLANK SPIKE ANALYSES ..................................................................................... 9 

I 8.0 REFERENCE STANDARD ANALYSES ................................................... , ........... 10 

I 
11 
I 

9.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES ...... 11 

10.0 MATRIX SPIKE (MS) ANALYSES ......................................................................... 13 

11.0 DUPLICATE SAMPLE ANALYSES ....................................................................... 14 

12.0 FIELDQA/QC ............................................................................................................. 15 
12.1 RINSATE BLANK ANALYSES .................................................................. 15 
12.2 FIELD DUPLICATE ANALYSES ................................................................. 15 

I 13.0 CONCLUSIONS ......................................................................................................... 16 

I 
I 
I 
I 
I 
I 

CONESTOGA·ROVERS &; As&>CATES 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I LIST OF TABLES 

I 
(Following Report) 

I TABLE 1 SAMPLE KEY 

TABLE 2 GENERAL ORGANIC AND HPLC PARAMETERS 

I TABLE3 ANALYTICAL DATA SUMMARY 

I TABLE 4 MAXIMUM HOLDING TIMES 

TABLES SAMPLE HOLDING TIME SUMMARY 

I TABLE 6 METHOD BLANK DATA 

I TABLE 7 QUALIFIED SAMPLE DATA DUE TO METHOD BLANK 
CONTAMINATION 

I TABLE 8 SURROGATE SPIKE RECOVERIES FOR BENZENE ANALYSES 

I 
TABLE 9 QUALIFIED DATA DUE TO OUTLYING SURROGATE 

RECOVERIES 

I 
TABLE 10 BLANK SPIKE RECOVERIES 

REFERENCE STANDARD PERCENT RECOVERIES TABLE 11 

I TABLE 12 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 
RECOVERIES FOR GENERAL ORGANIC ANALYSES 

I TABLE 13 MATRIX SPIKE (MS) RECOVERIES FOR INORGANIC ANALYSES 

I TABLE 14 DUPLICATE ANALYSIS DATA 

TABLE 15 RINSATE BLANK DATA 

I TABLE 16 QUALIFIED SAMPLE DATA DUE TO RINSATE 
BLANK CONTAMINATION 

TABLE 17 FIELD DUPLICATE RESULTS 

I 
I 
I 

2513/llolaVtl/2 CONESTOGA-ROVERS&: ASSO<JATES 



I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.0 EXECUTIYE SUMMARY 

1 

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 organics1 , 

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 4{) µg/L of benzene. 
Samples OW653B, OW658C, OW658D and OW659B contained levels of 
benzene ranging from 150 to 1500 µg/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, 
hexachlorocydohexane, and tetrachloroethylene. The highest concentrations 
of general organic compounds were obser:ved in samples OW658C, OW658D, 
OW659B and OW659C. 

General Organic and HLPC parameters are listed in Table 2. 

25&1/Dm. VaV2 1 COOES'fOCA·RoVERS &; AssoaATES 



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 µg/L was reported for sample MW-1 while all other 
phosphorus results were ND. 

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. 

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. 

I 
I 
I 
I 
I 
I 
I 
I 
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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 µg/L were reported for samples OW653B, 

OW653C, OW658D, OW659D and MW-1. 

ZSG/°"" Val/2 3 CONESTOCA-RoVERS cit AsSOOAlES 
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2.0 GENERAL 

1 

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 ri.nsate 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 

Benzene 
General Organicsl 

HPLC Parametersl 

Total Soluble Phosphorous 
Total Organic Carbon (TOC) 

Total Organic Halides (TOX) 

Arsenic and Lead 

Mercury 

Analytical Method 

USEP A SW-846 Method 8020 

Occidental Chemical Corporation 
Microextraction Method 

Modified Solvent Exchange Method 

40 CFR Part 136 Method 365.2 

USEP A SW-846 Method 9060 
USEPA Method 450.1 (Modified) 

USEP A Method 200.7 

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/(}!2) criteria by which 

these data have been assessed are outlined in the QAP. 

General Organics and HPLC Parameters are listed In Table 2. 

4 
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3.0 HOLDING 11MFS 

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. 

2SU/0...VaV2 5 CONESTOCA-RoVERS &: Assoc!ATS 
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4.0 SAMPLE PRESEKYATION 

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. 

6 CONESTOCA· RoVEl!S &: AsSOCIATES 
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5.Q MEIHOD BLANK ANALYSE.S 

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 

Table6. 

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. 

7 ComsrocA-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 voe 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 voe data, all positive benzene results for these 

samples were qualified as estimated (see Table 9). 

The analysis of all remaining voe 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. 

8 CONESTOGA-ROVERS &: AssoaATES 
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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. 

25&1/0... Val/l 9 
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8.0 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. 

10 CONESTOCA·ROVERS &: ASSOCIATES 
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9.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MSIMSP) ANALYSES 

The recoveries of MS/MSO analyses are used to assess the 

analytical accuracy achieved on individual sample matrices. The relative 

percent difference (RPO) values between the MS and MSO results are used to 

assess analytical precision. MS/MSO analyses were performed at a minimum 

frequency of one per 20 investigative samples for benzene, general organic 
and HPLC parameters. MS/MSO 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 RPO value of 

20 percent was considered acceptable. 

All MS/MSO recoveries and RPO 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/MSO 
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 trlchloroethylene result reported for this sample was 
qualified as estimated. 

11 CON'ESTOCA-ROVERS &: AssoaATES 



All remaining MS/MSD recoveries and RPO values 
reported for general organic parameters analysis were acceptable, indicating 
good laboratory precision and accuracy were achieved. 
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10.0 MATRIX SPIKE CMS) 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 

7~125 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. 

25&1/0... Yol/2 13 CONESTOCA-ROVERS &t AsSOClATES 
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11.0 QUPLICATE 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, RPO values were not applicable and analytical precision was 
deemed acceptable. 

14 CONESTOCA-ROVERS &: AssOOATES 
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12.0 FIEIDONOC 

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. 

12.2 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", 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. 

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. 

15 CONESTOGA·RDVERS &: AssoaATES 
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13.0 CONCI.USIONS 

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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TABLEl 

SAMPLE KEY 
PHASE 2 - ROUND 2 OSI SAMPLING 

OCODENTAL OIEMICAL CORPORATION 
JULY1993 

S11mple I.D. Well I.D. 

MW-1 
OW652B 
OW652C 
OW653B 
OW653C 
OW657B 
OW657C 
OW657D 
OW658B 
OW658C 
OW658D 
OW659B 
OW659C 
OW6590 

MW-1 
OW652B 
OW652C 
0W653B 
OW653C 
OW657B 
OW657C 
OW6570 
OW658B 
OW658C 
OW658D 
OW659B 
OW659C 
OW6590 
OW661B OW652B (Duplicate) 



TABLE2 

GENERAL ORGANIC AND HPLC PARAMETERS 
PHASE 2 • ROUND 2 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

General Organics 

Toluene 
Otlorobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2,3-/3,4-Dichlorotoluene 
2,6-Dichlorotoluene 
2,3-/3,4-Dichlorotoluene 
Trichloroethylene 
Tetrachloroethylene 
4-Chlorobenzotrifluoride 
2-Chlorobenzotrilluoride 
3,4-Dichlorobenzotriflouride 
2,4-Dichlorobenzotriflouride 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Hexachlorobutadiene 
2,4,S-Trichlorotoluene 
2,3,6-Trichlorotoluene 
1,2,4,5-Tetrachlorobenzene 
Hexachlorocyclopentadiene 
2,4,S-Trichlorophenol 
1,2,3,4-Tetrachlorobenzene 
Octachlorocyclopentene 
a-Hexachlorocyclohexane 
b-Hexachlorocyclohexane 
Hexachlorobenzene 
g-Hexachlorocyclohexane 
d-Hexachlorocyclohexane 
Perchloropentacyclodene (Mirex) 

Cl<A 2581/ 0...V&l/2 

HPLC Parameters 

Benzoic Acid 
2-Chlorobenzoic Acid 
3-Chlorobenzoic Acid 
4-Chlorobenzoic Acid 
Chlorobenzoic Acids, Total 
Chloroendic Acid 
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TAIU:J l'•p I of3 
ANALmCAL DATA SUMMAllY 

PHASE 2- ROUND 2 OSI SAMPLINC 19!0 
OCODENT AL CHEMICAL CORPORATION 

JULYtm 

I S.mple Dturipti.tm: OW6S2B OW661B OW6S2C OWMJB OW653C 
s...,,1. V•t« 07/IWtJ D..,,. 071119193 07113193 07113193 

Drltdion 
Alulytn u,,;,. l.n>cl 

~pho<ut. To<al Soluble llgP/L 10 ND ND SD NO ND - llg/L 19 ND26 ND26 ND26 ND23 ND23 
Momaty 1'&/L 0.4 ND ND ND ND ND 
Lood !'&IL 18 ND33 ND33 ND33 19 21 
To4uene !'&IL I ND ND P..'D ND ND 
2·Chlorotoluene µg/L I ND ND u S5 ND 
4-Chloroto4uene µg/L I ND NO NO ND ND 
2,4-/2,S.Dichlorotoluene µg/L I ND ND ND ND ND 
Z6-Dlchlorot<>luene µg/L I ND ND ND ND NO 
2.,3../3,,..0ichlorotoluene µg/L I ND ND ND ND ND 
2.3,6-T richlorotoluene µg/L I ND ND ND NO ND 
U,S.. Trichlorototuene µg/L 1 ND ND ND ND ND - µg/L I SI SJ 18 150) ND 
Chlo- µg/L ND ND 2 1.0 ND 
l,2°0khlorobcnzme µg/L ND ND ND 4 ND 
l.J..Okhlorobcnzme µg/L I ND NO 4 12 ND 
1,4-Dkhlorobenzene µg/L I ND NO 2 12 NO 
1,2.J.. T richlorobenzene µg/L 1 ND NO ND NO NO 
l.2,4·T richlorobenzene µg/L I NO NO I NO ND 
1.2.3A· T etr1ch10<obemeru! µg/L 1 ND NO ND ND ND 
1,2,4,S-Tetrochlorol>eni..,e µg/L 1 ND ND ND ND ND 
Hoxach!O<Ol>enzene µg/L 1 ND NO NO NO ND 
T rlchloroelhy lene µg/L 1 2 2 26J NO ND 
Tetrachlocoethyltne µg/L 1 ND ND 4 NO ND 
2.o.lO<Obonzolrilluoddt µg/L NO ND ND NO ND 
4-<:hlorobtnzotrilluoddt µg/L ~o ND 11 26 ND 
2.4-0khlorobenzotrilluonde µg/L NO 'ID ND P..'D ND 
3,+.Dkhlorobenzo<riftuoride µg/ L l>'D ND ND NO ND 
Htxachlorobutadiene µg/L NO NO ND NO ND 
H•xach&orocyclopentadiene µg/L 1 NO ND ND ND ND 
Octachlorocyclopentene µg/L 1 ND ND ND NO ND 

I Perchloropeniacyclodecane (Mlrtx) µg/L l ND ND ND ND ND 

I 
2.4,5-Trlchlorophenol µg/L 10 NO ND ND ND ND 
•·HoX:&Chlorocyclohexane µg/L 1 ND NO I ND ND 
b·H<!J<>chl0<0<yclohcxane µg/L I ND NO NO NO ND 
g·HW1chl0<0<ycloheune µg/L NO ND ND ND ND 
d·Ha.achlorocyclobe.une µg/L 1 ND ND ND ND ND 
8.nr.oK acid .,_/L 100 ND ND ND ND ND 
2~add .,_/L JO ND ND ND NO NO 
Khlorobtnzolc add µg/L JO ND ND ND ND ND 
4-ChJorobenzok add µg/L JO NO ND ND ND ND 
Chlorobenzok adds_, total µg/L 90 ND ND ND ND ND 
CNottndlc add µg/L 250 NO ND NO NO ND 

I 
T olal Orgonic Carbon (TOC) mg/L 1 7 9 ND3 ND4 ND3 
Tooal Orgonic Halid .. (TOX) µg/L 50 R R R R R 

NOIOO: 
ND ~ Not detected at or •bov• the dtlK'tion ~el 

lhown in the column entiU.td ·o:rbcctkw• l..eW'I"'. 
Whon deUc!;oe, loveltv•ry, tho dotection level 

J 
is .i..wn with tho respoct!vo onoiy-
Associated result ts atim.1tild 

R RHultw.snjoded 

I 



TABLE3 Page 2of3 I 
ANALYTICAL DATA SUMMARY 

PHASE 2 · RO UNO 2 OSI SAMPLING 1993 
OCCIOENTAL CHEMICAL CORPORATION I JULY1993 

5'.mpl~ Dnaiption: OW657B OW657C OW6570 OW658B OW6SBC 
S.mpl~ D"t~t 07107193 07107193 07107193 07112193 07/U/93 I D.t«tioo 

An11lytes Unit. i...r 

Phoophorus, T oml Soluble µgP/L 10 ND ND ND ND ND 

I Arsenic µg/L 19 ND26 ND26 ND26 ND23 ND23 
Mincury µg/L 0.4 ND ND ND ND ND 
Lead µg/L 18 ND33 ND33 ND33 ND18 ND18 
Toluene µg/L 1 ND ND ND ND ND 

I 2-Chlorotoluene µg/L 1 ND ND 4 ND 130 
4-Chlorotoluene µg/L 1 ND ND ND ND 14 
2,4-/2,S-Dichlorotolu.,,. µg/L l ND ND ND ND 6 
2,6-0ichlorotoluene µg/L I ND ND ND ND ND 

I 2,3-/3,4-Dichlorotoluene µg/L 1 ND ND ND ND 2 
2,3,6-T richlorotoluene µg/L I ND ND ND ND ND 
2,.4..S-Trichlorotoluene µg/L I ND ND ND ND ND 
Benzene µg/L 1 ND ND ND 6J ltOOJ 

I Chlorobenzene µg/L ND ND 1 4 380 
U·Dlchlo~nulne µg/L I ND ND ND ND 64 
t,3--Dichlorobe:nune µg/L I NO ND ND NO 110 
1.,4-0ichlorobenzone µg/L I NO NO NO ND 95 

I 1,2,3-T richlorobenzene µg/L I ND NO NO NO ND 
1.2A· T rlchlorobenzeno µg/L 1 NO NO ND ND 2 
1,2,3,4-T etrachlorobenune µg/L 1 ND ND ND ND NO 
1,2,4,!;-Tetrachlocol>enune µg/L ND ND ND ND ND 

I Haxachlorobenzcne µg/L 1 ND ND ND ND ND 
Trlchloroethylene µg/L 1 28 1100 120 46 34 
T etrachloroethylene µg/L 1 11 120 21 u ND 
2-Chlorobemotrifluoride µg/L 1 ND NO ND ND ND 

I +Chlorobenzotrifluoride µg/L 1 ND 1 NO 2 10 
2,4-0ichk>robenzotrifluoride µg/L 1 ND ND NO ND s 
3,4-Dichlorobenzotrlfluoride 11g/L 1 ND. ND ND ND NO 
Hexachlocol>utadlene 11g/L 1 ND ND ND ND NO 

I Hexachlorocyclopentadlene 11g/L I ND ND ND ND ND 
Octachlorocyclopentene 11g/L I ND ND ND ND NO 
Perchloropentacydodecane (M1rex) µg/L 1 ND NO NO ND ND 
2,4,5-Trichlorophenol µg/L 10 ND NO NO ND ND 

I a-Hexachlorocyclohexane µg/L I ND ND ND ND ND 
b-Hex.achloc()()'dohox.~ne µg/L ND ND ND NO ND 
g-· Hc)A<:hJorocycJohexane µg/L ND ND ND ND ND 
d-Hexac:hJorocyclohexane µg/L 1 ND ND ND ND ND 
Benzoic acid µg/L 100 ND ND ND ND ND I 2-ChJorobenzoic acid µg/L 30 ND ND ND ND ND 
J..Chlorobenzoic ackt µg/L 30 ND ND ND ND ND 
4-Chlorot>enzoic acid µg/L 30 ND ND ND ND ND 

I Chlorobenzoic acids, total µg/L 90 ND ND ND ND ND 
Chlorendic add µg/L 250 ND ND ND ND ND 
Total Organic Cart.on (TOC) mg/L I 6 ND2 ND3 7J ND2 
Total Organic Halides (TOX) µg/L so R R R R R 

I Notes: 
ND . Not detected at or above lhe detection level 

shown in the column entitled •Detection Level·. 
Where d.-tedion levels vary, the detection level I is $hown with tha ros.ptct:ive analyses. 

J As6ociated result is estimated 
R · Result was rejected 

I 
I 
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TABLE> PapJolJ 

ANAL YT I CAL DATA SUMMARY 
PHASE 2- ROUND 2 OSI SAMPLJNC 19'lG 

OCODENTALCHEMICALCORPORATION 
fULY 1993 

I s...,,1. v_,,.,.,,., OW658D OW'598 OW'59C 0W'590 MW-t 
S•mplcDoU: 07n2193 071081'3 1171071'3 117113193 . 1171161'3 

Dtttdicm 
Alo•lytu U..ltl Z..Otl 

Phoophorus, T-l Soluble I'& P/L 10 ND ND ND ND 11 - pg/L 19 ND23 ND26 ND26 ND33 NOD 
Memlry pg/L Q.4 ND ND ND ND ND 

1.-1 !'g/L 18 31 ND33 ND33 29 '9 
Toi...,,. l'g/L 3 ND 1 ND ND 
2-CNon>toluene !'g/L 160 190 250 2 ND 
4-CN.orotoluene l'g/L 1 11 2 ND NO ND 
2.4-/:Z,S..Dichlororoluene l'g/L I 22 5 11 ND ND 
2.6-Dlchlorotoluene l'g/L 1 3 NO 2 ND ND 
U-/3,4-DichlorotoluH>e l'g/L I 2 NO ND NO ND 
2.3,6-Trichlorotoluene l'g/L 1 ND ND NO ND ND 
U.S-Trichlorotol....,. l'g/L 1 ND ND ND NO ND 
Bonz.ene pg/L 1100) 1500 34 3 ND 

Chlo- pg/ L S40 1200 JOO 9 ND 
l.2·0ichlo<Obcnzene pg/ L 100 91 18 ND ND 
l~Oichlo- pg/ L 330 360 160 ND I'm 
IA-Dichlorobenzene pg/ L 200 350 l1J ND i'.'D 
1.2.J.. T richJorobenzene µg/L ND ND NO ND ND 
1.2A·TrichJorobenzene µg/L 1 34 ND NO 3 NO 

I 1.2.JA-Tetr•chlorobenzene pg/L 1 ND ND NO 14 ND 
l.2A.S· T etrach.lorobenzene pg/L I ND ND ND ND ND 
He.xachlorobenzene µg/L I ND ND ND ND ND 
Trlchloroethy lene µg/L I Z3 ND ND ND ND 
Tetnchlo<oelhylene 113/L 1 1 ND ND ND ND 
2-chlorol>enzo<rlfluoride l'g/L 1 ND ND ND ND ND 
4-Chlocob<nrotrifluoride l'g/L 1 60 86 190 NO ND 
2.4-0lchkm'.lb.,ozoaiftuorid• pg/ L 1 9 7 ND ND ND 

I 
3A-Dichlorobeniolrilluoride pg/L I NO c ND ND ND 
HtMchlorobu.tldiene pg/L 1 ND ND ND 2 NO 
H•xacNorocyclopentodiene pg/L 1 ND ND ND ND NO 
Octochlon><yclopentene pg/L 1 ND ND NO NO NO 

I 
Ptn:hlOf'Opentacydodecane (Mlr•x) pg/L I ND ND ND ND ND 
2,4,.5-Trichlorophenc>l µg /L 10 ND ND ND ND ND 
a~Hexachlorocyclohexane pg/L 1 5 1 ND ND NO 
~e>tachloroc:yclohexane µg/L 1 ND ND ND ND ND 
g·Hoxachlorocyclohexane µg/L 1 ND ND ND NO ND 
d·Ho~ l'g/L 1 ND ND ND NO ND 
BoNokodd pg/ L 100 NO l'D ND NO ND 
2<blorobonz.okadd l'g/ L 30 NO ND ND NO NO 
3<hlon>benzoic add pg/L 30 NO ND NO ND ND 
~oicadd pg/ L 30 ND NO NO NO ND 
Chlo-olc acids, to"'I µg/L 90 ND ND ND ND ND 
ChJorendic acid pg/L 2SO ND ND ND ND NO 
Total Organic C.d>on (TOC) mg/L 1 N02 7 12 N03 ND4 
Total Organic Halid .. (TOX) µg/L .so R R R R R 

NOIAlS: 
NO - Not dotodied at or abov• the detection teveJ 

lohown in the column entitled "0.-lon t..ew1•. 
Where deteclioio leYels vary, the-· levtl 
is shown wilh the respocti•• onaJr-

J i\Modaled nsult Is •llm•tod 
R - Res411t was rtjec1ed 

I 



TABLE4 

MAXIMUM HOWJNG TIMES 
PHASE 2 - ROUND 2 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

Lllbor.tory Aiulysu Mdllod Mui,,..,,,. Hobling Tmus ru 
(Con.trutllral) 

General Organics OxyChem Mlcroextractlon Method 

Benzene B020 

HPLC Parameters Solvent Exchange Method 

Total Organic: Carbon 9060 

Total Organic Halides 450.1 

Total Soluble Phosphorus 365.2 

Arsenic and Lead 200.7 

Mercmy 7470 

Notes: 
0) Contractual holding times In accordance with the "QAP". 
(2) Technical holding times In accordance with the methods dted. 

OA~V"'2 

7 days from collection to extraction 
40 days from extraction to analysis 

7 days from collection to analysis 

30 days from collection to analysis 

28 days from collection to analysis 

7 days from collection to analysis 

28 days from collection to analysis 

28 days from collection to analysis 

28 days from collection to analysis 

. 
Mll%inn11n Holding Tilfln (2) 

<Ttcllnical) 

NA 

7 days from rollection 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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I TABLES 

SAMPLE HOLDING TIME SUMMARY 

I PHASE 2 ·ROUND 2 OSI SAMPLING 
OCCIDENTAL CHEMICAL CORPORATION 

I 
JULY1993 

I Sample Date Date Date Holding Holding 
ID Analyses Sampl11d Extracted Analyzed Time (1) Time (2) 

(days) (days) 

OW652B General Organics 07/08/93 ffl/12/93 07/13/93 4 1 
Benzene 07/0P,/93 07/16/93 s• 

HPLC Parameters 07/0P,/93 07/14/93 ffl/15/93 6 1 
TOC 07/0P,/93 OP,/05/93 28 

Arsenic and Lead 07/0P,/93 ffl/19/93 11 

I Mercury 07/08/93 07/16/93 8 
Soluble Phosphorus 07/08/93 07/13/93 5 

I OW652C General Organics 07/09/93 07/12/93 07/13/93 3 1 
Benzene 07/09/93 07/16/93 7 

HPLC Parameters 07/W/93 07/22/93 07/23/93 13 1 

I roe 07/W/93 08/05/93 27 
Arsenic and Lead 07/W/93 07/19/93 . 10 

Mercury 07/09/93 07/16/93 7 

I Soluble Phospho~s 07/09/93 07/13/93 4 

0W653B General Organics 07/13/93 07/14/93 07/16/93 1 2 
Benzene 07/13/93 07/20/93 7 

HPLC Parameters 07/13/93 07/22/93 07/23/93 9 1 
TOC 07/13/93 08/05/93 . 23 

Arsenic and Lead 07/13/93 07/20/93 7 
Mercury 07/13/93 07/16/93 3 

Soluble Phosphorus 07/13/93 07/20/93 7 

I OW653C General Organics 07/13/93 07/13/93 07/14/93 0 1 
Benzene 07/13/93 07/20/93 7 

HPLC Parameters 07/13/93 07/22/93 07/23/93 9 1 
TOC ffl/13/93 08/05/93 23 

Arsenic and Lead 07/13/93 07/20/93 7 
Mercury 07/13/93 07/16/93 3 

Soluble Phosphorus 07/13/93 07/20/93 7 

I 
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TABLES I SAMPLE HOLDING TIME SUMMARY 

PHASE 2 - ROUND 2 OSI SAMPIJNG 

I OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

I 
Sample Date Date Date Holding Holding 

ID Analyses Sampled Extracted Analyzed Time (1) Time (2) I (days) (days) 

OW657B General Organics <Yl/<Yl/93 <Yl/CE/93 <Yl/10/93 2 1 I Benzene <Yl/<Yl/93 <Yl/14/93 7 
HPLC Parameters <Yl/<Yl/93 <Yl/14/93 <Yl/15/93 7 l 

TOC <Yl/<Yl/93 <Yl/CE/93 2 I Arsenic and Lead <Yl/<Yl/93 07/19/93 12 
Mercury 07/<Yl/93 <Yl/13/93 6 

Soluble Phosphorus 07/07/93 07/13/93 6 I 
OW657C Genera 1 Organics 07 /07/93 07/09/93 07 /10/93 2 1 

Benzene 07/07 /93 07/14/93 7 I HPLC Parameters 07/07/93 07/14/93 07/15/93 7 1 
TOC <Yl/07 /93 07/09/93 2 

Arsenic and Lead <Yl/07/93 07/19(93 12 I Mercury <Yl/07/93 07/13/93 6 
Soluble Phosphorus 07/07/93 07/13/93 6 

OW6570 General Organics 07/07/93 07/12/93 07/13/93 5 1 I 
Benzene <Yl/07/93 07/14/93 7 

HPLC Parameters <Yl/07/93 07/14/93 07/15/93 7 1 I TOC 07/07/93 07/09/93 2 
Arsenic and Lead 07/07/93 07/19/93 12 

Mercury 07/07/93 07/13/93 6 I Soluble Phosphorus 07/<Yl/93 07/13/93 6 

OW658B General Organics <Yl/12/93 07/14/93 07/16/93 2 2 I Benzene 07/12/93 07/20/93 s• 
HPLC Parameters 07/12/93 <Yl/22/93 07/23/93 10 1 

TOC 07/12/93 08/05/93 24 

I Arsenic and Lead 07/12/93 <Yl/20/93 8 
Mercury 07/12/93 <Yl/16/93 4 

Solublt! Phosphorus 07/12/93 <Yl/20/93 8 

I 
I 
I 

at.A 2583/l)ataValJ2 

I 



I 
I 

I 
I 

I 

I 
I 
I 

I 
I 
I 
I 

Sample 
ID 

OW658C 

OW658D 

OW659B 

OW659C 

CRA 2511/0otoYoln 

TABLES 

SAMPLE HOLDING TIME SUMMARY 
PHASE 2 ·ROUND 2 OSI SAMPUNG 

OCCIDENT AL CHEMICAL CORPORATION 
JU1.Yt993 

Date Date Date 
Analyses Sampled Extracted Analyzed 

General Organics 07/12/93 07/14/93 07/16/93 
Benzene 07/12/93 CYl/20/93 

HPLC Parameters CYl/12/93 CYl/22/93 07/23/93 
TOC 07 /12/93 08/05/93 

Arsenic and Lead CYl/12/93 CYl/20/93 
Mercury CYl/12/93 CYl/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 C17 /12/93 08/05/93 

Arsenic and Lead CYl/12/93 CYl/20/93 
Mercury C17 /12/93 CYl/16/93 

Soluble Phosphorus CYl/12/93 07/20/93 

General Organics CYl/08/93 CYl/12/93 CYl/13/93 
Benzene CYl/08/93 07/15/93 

HPLC Parameters 07/08/93 CYl/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 CYl/15/93 
TOC 07/08/93 CYl/09/93 

Arsenic and Lead CYl/08/93 CYl/19/93 
Mercury CYl/08/93 CYl/13/93 

Soluble Phosphorus CYl/08/93 07/13/93 

Page3 of 4 

Holding Holding 
Time (1) Time (2) 
(days) (days) 

2 2 
s• 

10 1 
24 
8 
4 
8 

2 2 
s• 

10 1 
24 
8 
4 
8 

4 1 
7 

6 1 
1 

11 
5 
5 

1 1 
6 

6 1 
1 

11 
5 
5 
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TABLES I SAMPLE HOLDING TIME SUMMARY 

PHASE 2 ·ROUND 2 OSI SAMPUNG 
OCCIDENTAL CHEMICAL CORPORATION I JULY1993 

I 
Sample Date Date Date Holding Holding 

ID Analyses Sampled Extracted Analyzed Time (1) Time (2) I (days) (days) 

OW659D General Organics 07/13/93 07/14/93 07/16/93 1 2 I Benzene 07/13/93 07/20/93 7 
HPLC Parameters 07/13/93 07/22/93 07/'23/93 9 1 

TOC 07/13/93 08/05/93 23 I Arsenic and Lead 07/13/93 07/20/93 7 
Mercury 07/13/93 07/16/93 3 

Soluble Phosphorus 07/13/93 07/20/93 7 I 
OW661B General Organics 07 /08/93 07/12/93 07/13/93 4 1 

Benzene 07/08/93 07/16/93 8• I HPLC Parameters 07/08/93 07/14/93 07/15/93 6 l 
TOC 07/08/93 08/05/93 28 

Arsenic and Lead 07/08/93 07/19/93 11 I Mercury 07/08/93 07/16/93 8 
Soluble Phosphorus 07/08/93 07/13/93 5 

MW·l General Organics 07/16/93 07/19/93 07/19/93 3 3 I 
Benzene 07/16/93 07/20/93 4 

HPLC Parameters 07/16/93 07/22/93 07/23/93 6 1 I TOC 07/16/93 08/05/93 20 
Arsenic and Lead <Yl/16/93 <Yl/20/93 4 

Men:ury <Yl/16/93 IYl/23/93 7 I Soluble Phosphorus <Yl/16/93 <Yl/30/93 14 

I 
Notes: I (1) Sample holding time from collection to extraction 
(2) Sample holding time to analysis 
• Holding time exceedance 

I 
I 
I 

CRA 2S83/0.taVaJ/2 

I 



I 

I 
I 
I 
I 

I 

I 
I 

I 
I 
I 

TABLE6 

METHOD BLANK DATA 
PHASE 2 - ROUND 2 OSI SAMPUNG 

OCODENTAL CHllMICAL CORPORATION 
JULY1993 

Detection Blank Blank 
Limit Cone. Cone. 

<µg P/L) (µg PIL) (µg PIL) 
Date Analyzed: 07113193 07113193 

Analyte 

Phosphorous, Total Soluble 10 ND ND 

Detection Blank Blank 
Limit Cone. Cone. 
(µglL) (µglL) (µglL) 

Date Analyzed: 07113193 07113193 

Analyte 

Mercury 0.20 ND ND 

Detection Blank Blank 
Limit Cone. Cone. 
(µglL) (µglL) (µglL) 

Date Analyzed: 07119193 07120/93 

Analyte 

Arsenic 26 ND ND23 
Lead 33 ND ND18 

Page 1of3 

Blank Blank 
Cone. Cone. 

<µg P/L) (µg PIL) 
07120/93 07130193 

ND ND 

Blank 
Cone. 
(µglL) 

07123193 

ND 
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TABLE 6 

METHOD BLANK DATA I PHASE 2 ·ROUND 2 OSI SAMPUNG 
OCCIDENTAL CHEMICAL CORPORATION 

JULY1993 I 
Detection Blank Blank Blank Blank I Limit Cone. Co= Cone. Cone. 

(µg/L) (µg/L) (µg/L) (µg!L) (µg!L) 
Date Analyzed: 07115193 07116193 07116193 07120/93 I 

Analyte 

Benzene 1 ND ND ND ND I 
Detection Blank Blank Blank Blank I 

Limit Cone. Cone. Cone. Cone. 
(µg/L) (µg/L) (µg/L) (µg!L) (µg!L) 

I Date Extracted: 07109193 07113193 07116193 07119193 

Compound 

I 
Toluene ND ND ND ND ND 
2-Chlorotoluene ND ND ND ND ND 

I 4-chlorotoluene ND ND ND ND ND 
2,4-/2,5-Dichlorotolucne ND ND ND ND ND 
2,6-Dichlorotoluene ND ND ND ND ND 

I 2,3-/3,4-Dichlorotoluene ND ND ND ND ND 
2,3,6-Trichlorotoluene ND ND ND ND ND 
2,4,S-Trichlorotolucnc ND ND ND ND ND 

I Chlorobenzene ND ND ND ND ND 
1,2-Dichlorobenzene ND ND ND ND ND 
1,3-Dichlorobenzene ND ND ND ND ND 

I 1,4-Dichlorobenzenc ND ND ND ND ND 
1,2,3-Trichlorobenzene ND ND ND ND ND 
1,2,4-Trichlorobenzene ND ND ND ND ND 

I 1,2,3,4-Tetrachlorobenzene ND ND ND ND ND 
1,2,4,5-Tetrachlorobcnzcnc ND ND ND ND ND 
Hexachlorobenzcnc ND ND ND ND ND 

I Trichlorocthylene ND ND ND ND ND 
Tetrachlorocthylene ND ND ND ND ND 
2-chlorobenzotrifluoride ND ND ND ND ND 

I 4-0llorobenzotrifluoride ND ND ND ND ND 
2,4-Dichlorobenzotrifluoride ND ND ND ND ND 
3,4-Dichlorobenzotrifluoride ND ND ND ND ND 
Hexachlorobutadienc ND ND ND ND ND I Hexachlorocyclopentadiene ND ND ND ND ND 
Octachlorocyclopcntene ND ND ND ND ND 
Perchloropentacyclodecane (Mirex) ND ND ND • I 

CAA 2513{[)11L1Val/2 

I 



I 
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TABLE6 

Ml!THOD BLANK DATA 
PHASE 2 - ROUND 2 OSI SAMPUNG 

OCCIDENTAL CKEMICAL CORPORATION 
JULY1993 

I Detection Blank Blank Blank Blank 
Limit Cone. Cone. Cone. Cone. 

I (µg/L) (µg/L) (µg/L) (µg/L) (µg!L) 
Dare Extracted: 07/()9/93 07113193 07116193 07119193 

I Compound 

2,4.S-Trichlorophenol 10 ND ND ND ND 
a-Hexachlorocyclohexane ND ND ND ND ND 
1>-Hexachlorocydohexane ND ND ND ND ND 
g-Hexachlorocydohexane ND ND ND ND ND 

I d-Hcxachlorocyclohexane ND ND ND ND ND 

I Detection Blank Blank 
Limit Cone. Cone. 
(µglL) (µg/L) (µg!L) 

I Dare Extracted: 07115193 07123193 

Compound 

Bcnzoic acid 100 ND ND 
2-Chlorobenzoic acid 30 NO ND 
3-Chlorobcnzoic acid 30 ND ND 
4-Chlorobenzoic acid 30 ND NO 
Chlorobenzoic acids, total 90 ND ND 

I Chlorendic acid 250 ND ND 

I Detection Blank Blank 
Limit Cone. Cone. 
(µg!L) (µg/L) (µg!L) 

I Date A.nalyud: 

Compound 

07109193 08/05193 

Total Organic Carbon (TOC) 1 1 I 

I 
I 

Notes: 
• Result not available due to broad interference peak . 

I CIA 251)/ 0.Val/2 



TABLE7 

QUALIFIED SAMPLE DATA DUE TO METHOD BLANK CONT AMINA TJON 
PHASE 2 ·ROUND 2 OSI SAMPLING 

Parameter Compound 

roe roe 

roe roe 

Notes: 
TOC Total Organic Carbon. 
J Associated value is estimated. 
ND Non-Detect at associated limit. 

CIA 25&lJl)abVll/2 

OCCIDENT AL CHEMICAL CORPORATION 
JULY1993 

Blank Analysis Associated 
Date Blank Cone. Sample Sample Cone. 

(mg/L) (mg/LJ 

7/9/93 1 OW657C 2 
OW657D 3 

8/5/93 1 OW652C 3 
OW653B 4 
OW653C 3 
OW658C 2 
OW658D 2 

MW-1 4 

Qualified 
Sample Cone. 

(mgll.) 

ND2 
N03 

ND3 
ND4 
N03 
ND2 
ND2 
ND4 

------ ------------



I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

Sample ID 

OW652B 
OW652C 
OW653B 
OW657B 
OW657C 
OW6570 
OW658B 
OW658C 
OW658D 
OW659B 
OW659C 
OW6590 
OW661B 
MW-1 

Notes: 

TABLES 

SURROGATE SPIKE RECOVERIES FOR BENZENE ANALYSES 
PHASE 2 ·ROUND 2 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

a,a,a-Trlfl uorotoluene 
Recovery 
(percent) 

125• 
I 

122· 
I 
I 

111 
104 
103 
79 
109 
122• 
118 

1-Chloro-4-Fluoroben une 
IUcovery 
(percent) 

96 

107 
107 
100 

1- Surrogate recovery not available due to sample matrix interferences. 
•-Surrogate recovery outside of control limits (50-120%) 

I CRA 2113/0.• VoV2 



TABLE9 

QUALIFIED DATA DUE TO OUTLYING SURROGATE RECOVERIES 
PHASE 2 • ROUND 2 OSI SAMPLING 

OCODENTAL CHEMICAL CORPORATION 
JULY1993 

Outlying Su"ogate Control Benzene 
Sample ID. s-og11te ~ecovery Limits Cone. 

<Percent) (Percent) (µg!L) 

OW6528 a,a,a-Tri.fluorotoluene 125 50-120 5 

OW653B a,a,a-Trifluorotoluene 122 50-120 150 

OW661B 
{Dup. of OW652B) a,a,a-T rifluorotoluenc 122 50-120 5 

Notes: 
J Associated value is estimated. 

CRA2S&3/0UV&l/2 

Qualifier 

J 

J 

J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
TABLE 10 

I 81.ANX SPil<E RECOVERIES 
PHASE 2 ·ROUND 2 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 

I JULY1993 

I Blank Spike Blank Spike Blank Spike Blank Spike 
Dau Extrtu:ud: 07109193 07112193 07114193 07119/93 

I Compounds/Ana lytes 

Toluene 80 88 92 72 
Chlorobenzene 73 85 88 77 
2-0i.lorotoluene 68 80 84 68 
4-0i.lorotoluene 76 88 92 76 
1,3-Dichlorobenzene 73 88 88 65 
1,4-Dichlorobenzene 80 92 92 76 
I ,2-Dichlorobenzene 76 88 92 80 

I 2,4-/2,5-Dichlorotoluene 73 88 88 73 
2,6-Dichlorotoluene 76 88 88 72 
2,3-/3,4-Dichlorotoluene 76 88 88 72 

I 
Trichloroethylene 100 73 81 96 
Tetrachloroethylene 116 96 108 100 
4-Chlorobenzotrifluoride 108 108 112 104 

I 
2-Chlorobenzotrifluoride 112 112 116 108 
3,4-Dichlorobenzotritluoride 112 112 116 108 
2,4-Dichlorobenzotrifluoride 112 108 116 108 

I 
1,2,4-Trichlorobenzene 112 96 112 108 
1,2,3-Trichlorobenzene 112 100 116 108 
Hexachlorobutadiene 116 84 84 108 

I 
2,4,5-Trichlorotoluene 116 84 112 108 
2,3,6-Trichlorotoluene 108 88 108 104 
1,2,4,5-Tetrachlorobenzene 112 92 115 108 

I 
Hexachlorocyclopentadiene 120 88 96 100 
2,4,S-Trichlorophenol 72 68 76 60 
1,2,3,4-Tetrac:hlorobenzene 115 93 115 107 
Octachlorocyclopentene 120 84 96 96 
a-Hexac:hlorocyclohexane 108 88 100 104 
b-Hexachlorocyclohexane 100 84 96 92 

I 
Hexac:hlorobenzene llS 77 108 100 
g-Hexachlorocydohexane 112 85 96 100 
d-Hexachlorocyclohexane 100 85 93 93 

I 
Perchloropentac:yclodecane (Mirex) 121· 88 .. 100 

I 
I CRA 251l/0.V61/l 



Date Extracted: 

TABLE 10 

BLANK SPIKE RECOVERIES 
PHASE 2 - ROUND 2 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

Blank Spike 
07114193 

Blank Spike 
07123193 

Compounds!A.nalyus 

Notes: 

Benzoicadd 
2-Chlorobenzoic add 
3-Chlorobenzoic add 
4-Chlorobenzoic add 
Chlorobenzoic acids, total 
Chlorendic add 

• Recovery of control limits (60-UO percent). 

80 
85 
90 

85 
87 
85 

90 
90 
95 
95 
93 
98 

.. Recovery not available due to broad interference peak in the method blank. 

CRA ZSl3/0. .. Val/2 
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TABLEll 

REFERENCE STANDARD PERCENT RECOVERIES 
PHASE 2 ·ROUND 2 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

I Reference Reference Reference 
Standard Standard Standard 

Date Extracted: 07112193 07114193 07120193 

I Compounds 

Toluene 87 92 98 

I Chlorobenzene 84 104 77 
2-Chlorotoluene 99 101 102 
4-Chlorotoluene 77 101 80 

I 1,3-Dichlorobenzene 76 99 82 
1,4-Dichlorobenzene 74 101 76 
1,2-Dichlorobenzene 73 100 76 

I 2,4-/2,5-0ichlorotoluene 75 100 78 
2,6-Dich.lorotoluene 75 101 78 
2,3-/ 3,4-Dichlorotoluene 75 100 77 

I Trichloroethylene 101 110 101 
Tetrachloroethylene 99 99 111 
4-Chlorobenzotrifluoride 109 108 110 
2-Chlorobenzotrifluoride 107 108 110 
3,4-Dichlorobenzotrifluoride lU 111 116 
2,4-Dichlorobenzotrifluoride 111 108 113 
1,2,4-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-Tetradtlorobenzene 97 107 117 

I 
Hexachlorocyclopentadiene 107 92 103 
2,4,5-Trichlorophenol 98 96 91 
1,2,3,4-Tetrachlo robenzene 99 108 120 
Octachlorocyclopentene 107 95 97 
a-Hexachlorocydohexane 102 101 109 
b-Hexachlorocydohexane 100 104 109 

I 
Hexachlorobemene 99 98 118 
g-Hexachlorocydohexane 99 94 106 
d-Hexachlorocydohexane 98 96 104 

I 
Perchloropentacyclodecane (Mirex 102 102 111 

I 
I CR.A 2SQ/ 0.g, Y1V2 



TABLEll 

REFERENCE STANDARD PERCENT RECOVERIES 
PHASE 2 - ROUND 2 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

Date Analyzed: 

Reference 
Standard 
07119193 

Reference 
Standard 
07120193 

Arsenic 
Lead· 

Analytes 

Date Analyzed: 
Analytes 

94 
100 

Reference 
Standard 
<Y1 j(Y)/93 

99 
103 

Reference 
Standard 
08/05/93 

Total Organic Carbon (TOC) 104 98 

CRA 2543/0w. Vtil/2 
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MSIMSD Sampl1 / D.< 

Analytn 

8cnzc-ne 
Toluene 
Chlorobenzeoe 
2-Chlorotoluene 
4-Chlorotoluene 
1,3-0ichJorobe.ru:ene 
IA-Dkhlorob•nz•ne 
l.2·DlchlorobenzCM 
2,4-/2,5-0ichlorotoluene 
2,6-0id'llorotoluene 
2_3../3fo-Oichlorotoluene 
T rich loroethylene 

-

T elrachloroethylene 
4-Chlorobenzotrifluoride 
2-ChlorobenzotriOuoride 
3,4-0ichJorobemotrifluoride 
2,4-Didtlorobenzotrifluoride 
1,2,,4-Trichlorobenzene 
1,2,3-Trich,orobenzene 
Hexachlorobutadiene 
2,4,5-Trichlorotolucne 
2,3,6-Trichlorotoluenie 
1,2,4,S. Tetrachloroben~ne 
Hexachlorocyclopentadiene 
2.4,S. Ttichlorophenol 
l,2,3,4--Tetrachlorobenune 
Octachloroc:yclopenlene 
a-Hexac.hlonx:yclohexane 
b-Hexachlorocyclohexane 
Hexachlorobe~ne 

g-HexacNorocydohexane 
d-Hexachlorocyclohexane 
Perchloropenlac:yclodecane (Mlrex) 

CRA 2583/~t<lVil/2 

- -TABLE 12 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES FOR GENERAL ORGANIC ANALYSES 
PHASE 2- ROUND 2 OSI SA MP LINC 

OW657C 
MS MSD RPD 

105 

72 
62 
84 
68 
65 
72 
68 
65 
64 
68 

NA(l) 
NA(J) 

92 
96 

100 
100 
106 

106 

112 
112 
104 
112 
120 
76 
115 
120 
115 
108 
115 
119 
104 
125• 

102 

68 
58 
76 
60 
62 
64 
64 
62 
60 
64 

NA(l) 
NA(l) 

84 
84 
88 
88 
100 
100 
100 
100 
96 
104 
112 

72 
104 
112 

108 
100 
108 
lU 
100 
113 

3 

6 

7 
10 
13 
5 

12 
6 
s 
6 
6 

9 
13 

13 
13 

8 

8 
11 
II 
8 
7 
7 
5 
10 
7 

6 
8 
6 

6 
4 

10 

OCCIDENT AL CHEMICAL CORPORATION 
JULY 199) 

OW652C 
MS MSD RPD 

114 

81 
96 
76 
77 

84 
84 
77 

76 
76 
58' 
88 
80 
96 
96 
96 
100 

100 

76 
84 
115 

92 
84 
72 
93 
80 
85 
84 
77 

88 
81 
83 

80 
77 
92 
72 
73 
80 
80 
73 
72 
72 
58' 
84 
72 
92 
92 
92 
100 
100 
76 
88 
88 
96 
84 
76 
96 
80 
88 
88 
81 
88 
85 
83 

5 
5 
4 
s 
5 
5 
5 

5 
5 
5 

0 
5 
11 
4 
4 

4 

0 

0 

0 
5 
3 
4 
0 

s 
3 
0 

3 
5 
5 
0 

5 
0 

OW·653C 
MS MSD RPD 

76 
65 
64 
72 
69 
72 
72 
69 
72 
72 
119 
1(18 

88 
92 

96 
96 
mi 
112 
104 
112 

104 
lU 
76 
76 
111 
76 
119 
104 
108 
115 
111 
100 

72 
65 
6() 

68 
fl) 

72 
72 
69 
68 
72 

123 
108 
84 
88 
92 
92 
112 
112 

112 

116 
108 
115 
73 
73 
119 
80 
119 
108 
112 
115 
111 
100 

5 
0 
6 
6 

0 
0 

0 
0 

6 
0 

3 
0 

5 
4 

4 

4 
4 
ll 

7 
4 

4 

3 
4 
4 

7 
5 
0 

4 

4 

0 
0 
0 

MS 

84 
73 
68 
76 
77 

80 
80 
77 

76 
76 
92 
100 
92 
96 
100 
100 
108 
108 
96 
108 
104 
112 
88 

64 
111 
84 
92 
84 

108 
88 
85 
83 

MW-I 
MSD 

88 
73 
68 
76 
77 
80 
80 
77 

76 
76 
92 
1114 
92 
100 
100 
100 

112 
112 
100 
112 

108 
119 
88 
68 
115 
88 
100 
88 
115 
96 
89 
88 

-
RPO 

5 

0 

0 

0 

0 

0 
0 
0 

0 
0 

0 
4 

0 

4 
0 
0 

4 

4 
4 
4 

4 
6 
0 

6 
4 
5 
8 
5 
6 

9 
5 
6 
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OW-6580 
MS MSD RPD 



N
NA (I) 
NA (2) 

RPO 

MSIMSD S-,J. /D, 

All•lyttl 

Ben2.ok: acid 
2·Chloroben%oic add 
3-Chlorobenzolc acid 
4.Chlorobenzolc acid 
Chlorobenzolc adds, IObl 
Chlorondlc add 

MS 

96 
98 
100 
102 
100 
95 

TAILEU 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES FOR GENERAL ORGANIC ANALYSES 

PHASE 2 - ROUND 2 OSI SAMPLING 

OCCIDENTALOfEMICALCORl'ORATION 

JULY 1993 

OW'57C OW652C OW-'6JC 
MSD RPD MS MSD RPD MS MSD RPO MS 

9() 6 

96 2 
9lj 2 

96 6 

'fl 3 
96 

Not available as origin.al 1ampl4: conoentntion wu too high In relatk>n to tplke conc1ntn.tion to determine perttnt re<overy. 
Not avallablo. S.mplo 1xtract loot during processing. 
Relative P1n:1nt Difference. 
Recovery Is 0<1tslde ol control limits (60-120 percen1). 

CRA 2583/0lllliYAJ/1 

- - - - - - - - - - - - - -
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MW- I OW-4"0 
MSD RPD MS MSD RPD 

86 NA (2) 
84 NA (2) 
88 NA (2) 
84 NA (2) 
85 NA (2) 

84 NA(2) 

- - - -



I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

TABlElJ 

MATRIX SPIKE (MS) RECOVERIES FOR INORGANIC ANALYSES 
PHASE 2 ·ROUND 2 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 

MS Sample I.D.: 

Analytes 

Phosphorus, Total Soluble 
Arsenic 
Mercury 
Lead 
Total Organic Carbon (fOC) 

JutY1993 

OW658B 

74• 

OW658C OW657C 

94 
100 

90 
102 

Notes: 
• Recovery outside of control limits (75-125 percent) . 

CR.A lS&J/ 0.'9Val/l 

OW652C 

106 

100 



Notes: 
RPO 
ND 
• 

Analyta 

Arsenic 

Lead 

TABLEH 

DUPLICATE ANALYSIS DATA 
PHASE 2- ROUND 2 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

OW658C 
Origirt11l Dllplicate 

Units Cone. Cone. 

µg /L ND ND 

µg/L ND ND 

Relative Percent Difference. 
Non-Detect at the associated detection limit. 
RPO could not be calculated due to one or more non-detect values . 

RPD 

• 

• 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I TABLE 15 

RINSATE BLANK DATA 

I 
PHASE 2 - ROUND 2 OSI SAMPLING 

JULY1993 
OCCIDENTAL CHEMICAL CORPORATION 

I Rin~ 

Detection Blank 

I Analytes Units Limit Cone. 

Phosphorus, Total Soluble µgP/L 10 ND 

Arsenic µg/L 26 ND 

Mercury µg /L 0.4 ND 

Lead µg/L 33 ND 

I Toluene µg/L 1 ND 
2-Chlorotoluene µg/L 1 ND 
4-Chlorotoluene µg/L 1 ND 

2,4-/2,5-Dichlorotoluene µg/L 1 ND 
2,6-Dichlorotoluene µg/L 1 ND 
2,3-/3,4-0ichlorotoluene µg /L 1 ND 

I 2,3,6-Trichlorotoluene µg/L 1 ND 
2,4,5-Trichlorotoluene µg/L 1 NO 
Benzene µg/L 1 ND 

I Chlorobenzene µg/L 1 ND 
1,2-Dichlorobenzene µg/L 1 ND 
1,3-Dichlorobenzene µg/L 1 ND 

I 1,4-Dichlorobenzene µg /L 1 ND 
1,2,3-Trichlorobenzene µg/L 1 ND 
1,2,4-Trichlorobenzene µg/L 1 ND 

I 1,2,3,4-Tetrachlorobenz.ene µg/L 1 ND 
1,2,4,5-Tetrachlorobenzene µg/L 1 ND 
Hexachlorobenzene µg /L I ND 

I Trichloroethylene µg/L 1 ND 
Tetrachloroethylcne µg /L 1 ND 
2-Chlorobenzotrifluoride µg/L 1 ND 

I 4-Chlorobenzotrifluoride µg/L 1 ND 
2,4-Dichlorobenzotrifluoride µg/L 1 ND 
3,4-DichlorobenzotriOuoride µg/L 1 ND 
Hexachlorobutadiene µg/L 1 ND 
Hexachlorocydopentadiene µg/L 1 ND 
Ociachlorocyclopentene µg/L 1 ND 

I Perchloropentacyclodecane (Mirex) µg/L 1 ND 
2,4,5-Trichlorophenol µg/L 10 ND 
a-Hexachlorocyclohexane µg/L 1 ND 
l>-Hexachlorocyclohexane µg/L I ND 
g:Hexachlorocyclohexane µg/L 1 ND 
d-Hexachlorocydohexane µg/L 1 ND 

I Benzoic acid µg/L 100 ND 

I CllA 2513/l)oQVll/1 



TABLE 15 

RINSATE BLANK DATA 
PHASE 2 - ROUND 2 OSI SAMPUNG 

JULY1993 
OCCIDENTAL CHEMICAL CORPORATION 

Det«tion 
An1dytes Units Limit 

2-Chlorobenzoic acid µg/L 30 
3-Chlorobenzoic acid µg/L 30 
4-Chlorobenzoic acid µg/L 30 
Chlorobenzoic acids, total µg/L 90 
Chlorendic add µg/L 250 

Tola! Organic Carbon (fOC) mg/L 1 

Notes: 
NO - Non-detect at the associated detection limit. 

Page2of2 I 
I 
I 

Rinse I Blank 
Cone. 

I ND 
ND 

I ND 
ND 
ND 
NO I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 

. 

I 
I 
I 

TABLE16 

QUALIFIED SAMPLE DATA DUE TO RJNSATE BLANK CONTAMINATION 
PHASE 2- ROUND 2 OSI SAMPUNG 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

Rinsau Qualiflt d 
Blank Assoclattd Sample Samplt 

Paramtter Compounds Cone. Samples Cone. Cone. 

TOC TOC OW652C 3 - ND3 
OW65JB 4 ND4 
OW653C 3 ND3 
OW657C 2 ND2 
OW6570 3 ND3 
OW658C 2 ND2 
OW658D 2 ND2 
OW6S9D 3 ND3 

MW- I 4 ND4 

Key: 
TOC Total Organic Carbon. 

CkA 251)/D•aVtl/2 

Units 

mg/L 
mg/L 
mg/L 
mg/ L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
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TABLE17 I 

FIELD DUPUCATE RESULTS 
PHASE 2 - ROUND 2 OSI SAMPUNG I OCCIDENTAL CHEMICAL CORPORATION 

JULY1993 

I 
OW652B OW6618 RPD 

Dup. I Compovnds/Analytes Units 

Phosphorus, Total Soluble µgP/L ND ND • 
I Arsenic µg/L N026 N026 • 

Mercury µg/L ND ND • 
Lead µg/L ND33 ND33 • 

I Toluene µg/ L ND ND • 
2-Chlorotoluene µg/1. ND ND • 
4-Chlorotoluene µg/L ND NO • 

I 2,4-/ 2,.S..Oichlorotol uene µg /L ND NO • 
2,6-Dichlorotoluene µg /L ND ND • 
2,3-/3,4-0ichlorotol uene µg/L ND ND • 

I 2,3,6-Trichlorotoluene µg/L NO NO • 
2,4,5-Trichlorotoluene µg/L NO NO • 
Benzene µg /L 5 5 0 

I Chlorobenzene µg /L ND ND • 
l,2-0ichlorobenzene µg /1. ND ND • 
1,3-Dichlorobenzene µg /L NO ND • 
1,4-0ichlorobenzene µg /L ND NO • I 1,2,3-Trichlorobenzene µg /L ND ND • 
1,2,4-Trichlorobenzene µg/L ND ND • 
l,2;3,4-Tetrachlorobenzene µg/L NO ND • I 1,2,4,5-Tetrachlorobenzene µg/L ND ND • 
Hexadtlorobenzene µg /L ND ND • 
Tridtloroethylene µg/L 2 2 0 I Tetrachloroethylene µg/L ND ND • 
2-Chlorobenzotrifluoride µg/l ND ND • 
4-Chlorobenzotrifluoride µg /l ND ND • I 2,4-Dichlorobenzotrifluoride µg /L ND ND • 
3,4-0ichlocobenzotrifluoride µg/L NO ND • 
Hexachlorobutadiene µg/L ND ND • I Hexachlorocydopentadiene µg/L ND ND • 
Octachlorocydopentene µg/L ND ND • 
Perchloropentacyclodecane (Mirex) µg /L ND ND • I 2,4,.S.. Tridtlorophenol µg/1. ND ND • 
a-Hexadtlorocyclohexane µg/1. ND ND • 
~Hexachlorocydohexane µg /1. ND ND • I g·Hexachlorocydohexane µg /L ND ND • 
d-Hexachlorocyclohexane µg/L ND ND • 

I 
CRA ZSQ/O.aYll/2 I 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE17 

FIELD DUPLICATE RESULTS 
PHASE 2 - ROUND 2 OSI SAMPLING 

OCCIDENTAL CHEMICAL CORPORATION 
JULY1993 

OW652B OW661B 
Dup. 

Compounds/Analytes Units 

Benzoic acid µg/L ND ND 
2-chlorobenzoic acid µg/L ND ND 
3-chlorobenzoic acid µg/L ND ND 
4-Chlorobenzoic acid µg/L ND ND 
Chlorobenzoic acids, total µg/L ND ND 
Chlorendic acid µg/L ND ND 
Total Organic Carbon (TOC) mg/L 7 9 

Notes: 
RPO Relative Percent Difference. 
ND Non-Detect at the specified detection limit. 
• RPO value could not be calculated due to one or more non-detect results. 

CRA 2583/Daui V.t/2 
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RPD 

• 
• 
• 
• 
• 
• 

25 
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