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Gentlemen:

We are pleased to present herein our report of the "Supplemental Manmade
Passageway Investigations, Niagara Plant Site, Niagara Falls, New York". This study was
conducted in aceordance with DuPont's plan dated April 10, 1984, entitled "Supplemental
Groundwater Investigation Plan", and your subsequent authorization. This plan for
supplemental investigations was developed to further define the site geohydrologic
regime, including the manmade passageways, and to provide additional information for the
design and implementation of a remediation program. WCC has prepared a companion
report as part of this supplemental investigation, entitled "Supplemental Geohydrologic
Investigations, Niagara Plant Site, Niagara Falls, New York", which is being transmitted
to you under separate cover.

The report presented herein was prepared using field data collected during
installation of the five new utility (monitoring) wells and analytical data gener=<ad from
May, June and August 1984 soil and groundwater sampling. These new data were used to
reassess previously developed interpretations presented in WCC's "Manmade Passageways
Investigations" report dated February 17, 1984. The data utilized during the preparation
of this report are included as tables, plates and appendices.
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EXECUTIVE SUMMARY

This supplemental investigation was undertaken at the DuPont Niagara Plant
site to evaluate the presence or movement of suspect chemical contaminants through
manmade passageways. Manmade passageways are defined as those portions of the
subsurface which have been excavated and refilled to accommodate the placement of
buried utilities, such as water, sewer or electrical lines. This report presents our findings
and conclusions regarding contaminant transport within and through the manmade
passageways in accordance with DuPont's plan dated April 10, 1984 and entitled
"Supplemental Groundwater Investigation Plan". The information developed during this
study can be used in conjunction with that presented in our previous reports entitled
"Manmade Passageways Investigations", dated February 17, 1984, and "Supplemental
Geohydrologic Investigations Report", dated October 24, 1984, to provide additional
information regarding recommendations for remedial action.

During May 1984, five test pits were excavated along three manmade
passageways. These excavations were made in order to obtain samples for an evaluation
of the physical and chemical properties of the materials surrounding and beneath the
buried utilities. Further, the test pits were utilized for the installation of well screens
with riser pipes to permit sampling and analysis of the water flowing in the surrounding
bedding materials. Sampling and analysis of groundwater and soils was completed in
August, 1984. Based upon the results of the chemical analyses, the concentration for any
given parameter has been found to vary from below detectable limits up to 138 ppm for
the areas sampled. The results of these analyses were compared with those obtained
during our previous Manmade Passageways Investigation in order to evaluate the potential
for contaminant transport west along the Adams Avenue Sewer and and the presence of
elevated barium concentrations in the west yard. Further, groundwater levels were
obtained in each of the installed utility wells and these levels were compared with the
site-wide groundwater flow patterns to assess the presence of preferential flow pathways
along the passageways.

Based upon the available data, regarding the level of contamination in the
underlying material, the bedding material and the groundwater, coupled with an
assessment of the groundwater flow directions between the manmade passageways and the
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adjacent overburden, conclusions regarding the potential of the manmade passageway to
act as a pathway for contaminant transport have been drawn. Based upon these available
data and the subsequent analyses, it is concluded that the Adains Avenue Sewer (Location
1 and 14) is likely a pathway for contaminant transport. However, it appears that the
migration is not leaving the plant site. Data collected from the west yard at Loecation 15
(SPA line 9), Location 17 (SPA line 44), Location 18 (SPA line 47) and Location 16 indicate
that these locations are not pathways for contaminant transport off-site. The previously
installed utility wells were resampled as part of this study. Analytical results were
similar to the first sampling round, therefore, our conclusions as given in the February 17,
1984 Manmade Passageways Investigation remain valid.
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INTRODUCTION

The subsurface investigations, laboratory testing and well installations
reported herein were made at the request of the E.I. duPont de Nemours and Company,
Inc. as part of the Supplemental Geohydrologic Investigations of the Niagara Plant. The
DuPont Niagara Plant Site is located in Niagara Falls, New York, as shown on the
Regional Location Plan, Plate 1. The objective of these investigations was to further
define the presence and movement of chemical contaminants along manmade
passageways. Man-made passageways are defined as those portions of the subsurface that
have been excavated and backfilled to accommodate the placement of buried utilities
such as water, sewer or electrical lines. The specific locations studied were numbered 14
through 18 and are shown on Plate 2, Test Pit/Utility Well Location Plan.

Test pits were excavated to allow evaluation of physical and chemical
properties of materials surrounding and beneath the buried utilities. Soil samples of the
bedding and underlying material around the utility lines were obtained and analyzed for
selected chemical parameter analyses. Well screens with riser pipes, hereafter called
utility wells (UW), were installed upon completion of the test pit excavation and prior to
backfilling to permit sampling and analysis of the water flowing in the surrounding
bedding material. A schematic of the sample locations and utility well installations is
presented on Plate 3. The scope of this investigation included the monitoring of the field
exploration work, analysis of all relevant subsurface and analytical data, and the
preparation of this report.

A description of the field investigations, laboratory analyses and findings
and conclusions are presented in the following sections. A description of the materials
encountered in the test pits is contained in the test pit logs which are presented in
Appendix A. The Utility (Monitoring) Well Installation Reports are included in Appendix
B.  Analytical results of the bedding material, the underlying material and the
groundwater sampled from the manmade passageways are included in Appendix C.
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FIELD INVESTIGATIONS

The subsurface conditions at selected utility locations were investigated via
five test pits. A well screen and riser pipe were then installed at each of these test pit
locations. The selection of the utility lines to be investigated and the locations of the
test pits were determined based upon Woodward-Clyde Consultants (WCC) discussions
with DuPont. These additional areas were identified after analysis of the data presented
in WCC's report entitled "Manmade Passageways Investigations", dated February 17, 1984.
The five additional locations reported herein were selected (1) to further assess the
potential for contaminant migration west along the Adams Avenue sewer channel, and (2)
to provide additional data concerning barium concentrations in the west yard of the
DuPont plant. Included in the latter area were two test pit/utility well excavations
located along the Niagara River side of the Robert Moses Parkway, south of the plant's
west yard.

The supplemental manmade passageways investigations were described in
"Supplemental Groundwater Investigation Plan", dated April 10, 1984, submitted by
DuPont to the New York State Department of Environmental Conservation. A location
plan of the five test pits and associated utility wells is included as Plate 2. The
excavations were completed by Sicoli and Massaro Ine., Niagara Falls, New York, under
contract with DuPont. The excavation procedures used for the Supplemental Passageway
Investigations were similar to those used for the Manmade Passageway Investigation.
Samples of the bedding material, the underlying material and groundwater were analyzed
by Advanced Environmental Systems, Inc. (AES) Niagara Falls, New York.

SOIL SAMPLING

Soil samples for chemical analysis were collected from the five test pits.
The soils from the test pits were logged for physical properties and examined for evidence
of chemical contamination. The soil samples were generally obtained from the backhoe
bucket by the WCC geologist.
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Three of the five bedding soil samples were hand excavated from the test
pits. The bedding soil sample from Location 16 was collected from the backhoe bucket
because of unsafe conditions in the test pit (i.e., uncontrolled wall sloughing and
undermining of the near surface area). The bedding soil sample from Location 18 was
collected from the backhoe bucket because of uncontrolled groundwater conditions.
Underlying soil samples were collected at Locations 15, 16 and 18 from the backhoe
bucket. The underlying soil sample collected from Location 17 was hand excavated. No
underlying soil sample was collected from Location 14, as the underlying material was

bedrock. Table 1 summarizes the soil sampling methods.

The bedding material samples collected by hand excavation were obtained
two to three inches below the center of the utility. The samples of the underlying
material were taken below and adjacent to the utility. The sampling locations of bedding
and underlying materials are shown on Plate 3.

Soil samples for chemical analysis were placed in volatile organic analysis
(VOA) vials and 8 ounce bottles, sealed, labeled and placed on ice in a cooler to minimize
volatilization. Striet chain of custody procedures were followed and samples were
transferred to AES for analysis.

WELL INSTALLATION AND SAMPLING

The utility wells were installed in general accordance with the procedures
for the previous Manmade Passageway Investigation. The details of each utility well are
presented in Appendix B. Utility Wells 1 and 15 through 18 were sampled by AES on
August 16, 1984. Utility Wells 2 through 14 were sampled on June 1, 1984.

LABORATORY INVESTIGATIONS
SOIL

The soil samples collected were relinquished to AES at the site for
subsequent chemical analyses. Analyses were performed for specific indicator



Woodward-Clyde Consultants
~4-

parameters, consistent with the on-going site assessment. The specific indicator
parameters which were tested are the same as those measured for the previous Manmade
Passageway Investigation. The results of the chemical analyses are included in Appendix
C, with a summary of analytical test results for the bedding and underlying material
presented in Table 2.

GROUNDWATER

Groundwater samples were collected from four of the new utility wells plus
Utility Well 1 on August 16, 1984 by AES. In addition, the other twelve original utility
wells were resampled on June 1, 1984 by AES. Utility well 14 was also sampled on this
date. A field report was submitted by AES, for both sampling occurrences, which
described the sampling techniques. This report is attached as part of Appendix C.
Analyses were performed for specific indicator parameters consistent with the previous
and on-going site assessment. The results of the analyses are also included in Appendix C,
with a summary of the analytical test results presented in Tables 3 and 4.

SUBSURFACE CONDITIONS

The subsurface conditions and materials encountered were similar to those
described in WCC's reports entitled "Manmade Passageways Investigations", dated
February 17, 1984, and "Geohydrologic Investigations, Niagara Plant Site, Niagara Falls,
New York", dated December 23, 1983. The subsurface materials encountered in the five
test pits generally consisted of fill materials. A summary of the depth of materials
encountered is included in Table 5. Location 14 was the only location where natural
material, a clayey till, was encountered. For additional detail, the logs for each test pit
are presented in Appendix A.

OVERBURDEN

Fill materials consisting of clayey silt/silty clay, sand, gravel, brick, tile,
wood and metal were encountered at Loeations 15, 16, 17, and 18. Shot rock well chocked
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with fine material was also encountered at Location 15. Approximately 2.5 feet of fill
material (crushed stone, cobbles and sand) overlies the natural material at Location 14.
The natural material encountered at this location was a stiff silty elay with sand and
gravel. Bedrock was encountered only at Location 14.

GROUNDWATER

Groundwater was encountered during the test pit exeavations at depths
ranging from 1.5 feet to 8 feet below ground surface. The groundwater elevation in the
overburden materials ranged from 562.3 to 564.5. Various methods were used to control
groundwater flow into the test pits, including use of two and three inch centrifugal pumps
and a two inch diaphragm pump. In addition, small sumps were excavated in some of the
test pits to divert groundwater flow away from the utility line. These methods
effectively controlled groundwater at Locations 14, 16, and 17. It was not possible to
effectively control the groundwater flow into test pits at Locations 15 and 18 which were
located along the Niagara River.

AIR

The air quality at the excavation was monitored by means of a Century
Systems Organic Vapor Analyzer (OVA) Model OVA-128. This unit, when set on the most
sensitive scale, is capable of monitoring trace quantities of organic material, as low as 1
ppm above background levels. When the test pits were shored for protection (limited
access), the air quality within the excavation was monitored at least once an hour for
oxygen deficiency, concentration of flammable gases and organie vapors.

The air quality monitoring for all of the excavations indicated that organic
vapors in excess of 1 ppm above background were not encountered, except at Location 18.
At Location 18, the OVA registered 1 to 2 ppm above background at the excavated
material pile and in the test pit. Away from the pile and test pit, the OVA registered
non-detectable levels. Therefore, only those personnel entering the test pit and the
backhoe operator were required to wear half-face respirators.
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ANALYSIS OF FINDINGS

The findings of the supplemental manmade passageways investigations were
compared to those previously presented in Woodward-Clyde Consultant's report entitled,
"Manmade Passageways Investigation", dated February 17, 1984.

SUBSURFACE CONDITIONS

The materials encountered during the excavation of the five test pits
reported herein were consistent with those previously encountered at the Niagara Plant.
A summary of materials encountered in the test pits is presented in Table 5. Fill
materials were encountered from south of Adams Avenue and continue to the present
shoreline of the Niagara River. A layer of natural material consisting of a clayey till was
encountered at Loecation 14. This finding was consistent with the material previously
encountered in the excavation at Location 1, which is located approximately 150 feet east
of Location 14 along Adams Avenue. Bedrock was also encountered at Location 14. The
depth to bedrock was about 2 feet higher than that encountered at Location 1.

The material encountered in the test pits showed no indication of non-
aqueous phase liquids. The water at Location 14 did show a slight sheen on its surface,
but lacked any odor. While showing no visible signs of organics at Location 18, there was
a distinet chemical odor coming from the excavation and the monitoring indicated 1 to 2
ppm above background when analyzed by the OVA.

GROUNDWATER

Groundwater levels were measured on four occasions in the utility wells;
May 31, June 1, July 30 and August 16, 1984. These water elevations are included in
Appendix A. Comparison of elevations with "A" zone monitoring well elevations indicate
that an "elevated groundwater condition" is present at Locations 15 through 18. This
indicates "perched" water levels in this area. Data for Location 14 indicate that the
groundwater level is lower than that of the "A" zone monitoring wells in the vicinity. This
generally indicates groundwater flow toward the utility.
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ANALYTICAL RESULTS

A group of both DuPont-related and non-DuPont related compounds have
been selected by DuPont as indicator parameters based on analytical results from previous
groundwater sampling rounds. These indicator parameters can be grouped as volatile
organic, organic and inorganic compounds. Four of the indicator compounds, benzene,
chlorobenzene, BHC's and phenolics, are considered non-DuPont related. The analytical
data are summarized in Tables 2, 3 and 4. In addition, a comparison summary of
analytical data for the previous and new sampling rounds in the old utility wells is
presented in Table 6. The analytical results of the most recent soil and groundwater
sampling for all utility wells were plotted on maps for the major indicator parameters
(Plates 4 through 18). The data for the underlying material, the bedding material and the
groundwater were also plotted as total "C-1" and total "C-2" compounds (Plates 19 and
20).

DUPONT RELATED VOLATILE ORGANIC COMPOUNDS: Seven DuPont-
related volatile organic compounds were selected for chemical analyses. They can be
divided into two groups based on the number of carbon atoms in their molecular structure,
C-2 and C-1 compounds. The C-2 compounds are organic compounds that contain two
carbon atoms in the molecular structure. They include tetrachloroethylene, trans-1,2-
dichloroethylene, trichloroethylene, vinyl chloride, and 1,1,2,2-tetrachloroethane. The C-
1 compounds contain one carbon atom and include chloroform and methylene chloride.
Results of the DuPont-related volatile organic compounds analyses indicate that
concentrations ranged from Below Method Detection Limit (BMDL) to 67 ppm in the
bedding material and underlying material for the five new locations (see Table 2).
Coneentrations of the DuPont-related volatile organiec compound in all 18 of the utility
groundwater samples ranged from BMDL to 268 ppm.

The concentration of the C-1 compounds at the new locations ranged from
5.65 to 28.3 ppm, 0.28 to 16.4 ppm, and 0.07 to 161.2 ppm in the underlying material,
bedding material, and groundwater samples, respectively (Plate 19). The concentration of
C-2 compounds at the new locations ranged from 1.95 to 53.2 ppm, 0.15 to 94.7 ppm, and
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0.066 to 25.4 ppm in the underlying material, bedding material, and groundwater samples,
respectively (Plate 20).

DUPONT RELATED ORGANIC COMPOUNDS: The DuPont-related organic
indicator parameters include PCB compounds (1016, 1221, 1232, 1242, 1248, 1254 and
1260). It is noted that all PCB compounds are considered to be DuPont related for this
investigation, however, only one compound, PCB-1248, was used at Building B-310. The
analytical results indicate that only four PCB compounds (1221, 1232, 1242, 1248) were
detected in the bedding or underlying material samples (Table 2). Only PCB 1221 was
detected in the new utility wells groundwater samples (Table 4). PCB compounds were
BMDL in all of the groundwater samples collected from the original utility wells.

PCB compound 1232 was detected at Location 16 in the bedding and
underlying materials at concentrations of 0.17 and 0.52 ppm, respectively. PCB compound
1232 was also detected in the bedding material at Locations 17 and 18 at concentrations
of 1.24 and 1.49 ppm, respectively. PCB compound 1221 was also detected in the bedding
material at Location 18 at a concentration of 3.20 ppm. PCB compounds 1242 and 1248
were detected in the underlying (9.5 ppm) and bedding materials (0.39 ppm), respectively.

DUPONT RELATED INORGANIC COMPOUNDS: Barium was detected in
all but two of the soil samples collected (Table 2 and Plate 17). Concentrations ranged
from BMDL in Location 15 bedding material and Location 18 underlying material to 959
ppm in the underlying material at Location 16. Soluble barium was detected in only two
of the groundwater samples (Tables 3 and 4). Soluble barium was measured at
concentrations of 2500 and 2100 ppm in Utility Wells U10 and Ull, respectively. The
barium concentrations in the water samples collected from Utility Wells 10 and 11 are
consistent with previous results (3530 and 450 ppm), respectively. This barium is most
likely associated with the sodium cell tear down and weathering areas. Although barium
was not detected in groundwater from the new Utility Wells 16 and 17, which are also
located in this area, concentrations of barium were detected in the soil samples collected
from these two locations.
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Total cyanide was not detected in any of the bedding or underlying material
samples. However, the detection limits may be too high to facilitate detection in the ppm
range. Total cyanide was detected in most of the utility wells. Concentrations ranged
from BMDL to 8.3 ppm. The highest concentrations were detected in Utility Wells Ull

(8.3 ppm) and U1 (7.2), the former of which is located near the reported cyanide wash area
(Plate 16).

Total copper was detected in most of the underlying material and bedding
material samples (Tables 2 and Plate 18). The bedding material concentrations of total
copper ranged from 23 to 182 ppm. The underlying materials had total copper
concentrations ranging from 32 to 184 ppm. Total copper was also detected in some of
the groundwater samples. Concentrations ranged from BMDL to 3.7 ppm (Tables 3 and 4
and Plate 18). These values are within the range of concentrations of soluble copper
detected during the previous October/November 1983 and June/July, 1984 sampling
rounds.

NON-DUPONT RELATED VOLATILE ORGANIC COMPOUNDS: Samples
were analyzed for two non-DuPont related volatile organic compounds. Detectable
concentrations of chlorobenzene were not measured in any of the underlying material
samples, bedding material samples or utility groundwater samples. Detected
concentrations of benzene were not measured in any of the bedding or underlying
materials sampled during this study. Benzene was detected in water samples collected
from seven of the old utility wells (U4, U5, U6, U7, U8, U9, Ul0 and in U14). The
measured concentrations of benzene and chlorobenzene are shown on Plates 4 and 5,
respectively.

NON-DUPONT RELATED ORGANIC COMPOUNDS: Analytical results of
samples collected from the bedding material and groundwater indicate measurable
concentrations of hexachlorocyclohexane isomers (BHC's) (Plate 13). The total BHC
concentrations in the bedding material ranges from 0.021 to 0.73 ppm. The highest BHC
concentration was measured in the bedding material at Location 18. Total BHC
concentrations in the underlying materials ranged from 0.042 to 4.75 ppm..
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Total Recoverable Phenolics have been detected in most of the samples
(Plate 15). The measurable concentration of total recoverable phenolics for the
underlying material, bedding material and water samples ranged from not detected to
0.003 ppm, not detected to 0.003 ppm and 0.030 to 2.22 ppm, respectively. As reported

previously, there does not appear to be an apparent pattern to the presence of the
phenolies.

COMPARISON OF SAMPLING ROUNDS: The old utility wells, Locations 1
through 13, were sampled in December 1983 as part of the previous Manmade
Passageways Investigation. They were resampled in the summer of 1984 as part of the
supplemental investigation (Table 6 and Appendix C). Comparison of data from the two
sampling rounds indicate that the water quality results are similar.

PASSAGEWAY ANALYSIS

The following discussion addresses each of the passageways investigated
with respect to the contaminant encountered and potential for contaminant transport.

LOCATION 14: Location 14 is located near the Adams Avenue sewer, west
of Location 1 and Chemical Road as shown on Plate 2. The sewer at this location is
channeled in bedrock and flows to the west. It is noted that the Adams Avenue Sewer is
blocked about 70 * feet west of Chemical Road and 240 * feet east of Location 1.
Reportedly, the sewer is used as a conduit for three lines, one effluent and two process
lines. The Adams Avenue lift station picks up the effluent and reportedly pumps it to
M.H. 145, just west of Building 83. Thus, the Adams Avenue sewer is inactive east of the
Adams Avenue lift station for DuPont, but could carry fluid west of the lift station. It is
noted that the sewer at this location is inactive with regard to fluid entering the sewer
from the DuPont site. The groundwater levels at Location 14 and 1 are lower than those
recorded for the A-zone contours in the area, which would indicate that groundwater
flows toward the Adams Avenue sewer. Based upon the data in Tables 3 and 4, in the
immediate vicinity of Location 14, it is apparent that the concentration of the compounds
at Location 14 are generally less than those at Location 1. The data also suggests that
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there are higher levels of contamination at Location 1 than in the adjacent A-zone
groundwater. The data indicate that the Adams Avenue sewer is not presently a pathway
for contaminants leaving the site.

LOCATION 15: Location 15 is located near the outfall of State Power
Authority (SPA) Line 9 on the south side of the Niagara Parkway, as shown on Plate 2.
The bedding material at this location was a silty fine sand with the underlying material
composed of shot rock with clayey silt, sand and gravel. The groundwater is generally
about three to five feet higher than the A-zone groundwater and is possibly a perched
groundwater table. In addition, the elevations at Location 15 are similar to those of the
Niagara River. Elevated levels of barium were measured in the soil samples at Location
15. However, the groundwater samples were <1.0 ppm. The barium appears to be tied up
in the soil and is not mobile in the groundwater. Therefore, SPA line 9 is not a pathway
for contaminant transport off site.

LOCATION 16: Location 16 is located just north of the Niagara Parkway on
an SPA line that drains a catch basin just outside the DuPont Plant site to the Niagara
River, as shown on Plate 2. The pipe at this location is bedded in erushed stone underlain
by silty clay with occasional cobbles and gravel. The groundwater level is generally about
three feet higher than the A-zone groundwater indicating a perched groundwater
condition. Groundwater levels at Location 16 are similar to those of the Niagara River.
The contaminants at this location are similar to those detected at Location 10, but with
lower concentrations of barium. The barium appears to be immobilized by the soil and

therefore Location 16 is not a pathway for contaminant transport off-site.

LOCATION 17: Location 17 is located on SPA line 44 just inside the DuPont
Plant site as shown on Plate 2. The pipe is bedded in a silty medium to find sand and
underlain by sandy silty clay overlying a concrete slab. The groundwater level at this
location is about five feet above the A-zone groundwater contours indicating a perched
groundwater condition. It is noted that Location 17 is near MW4, with Location 17 being
in the overlying material. Location 17 is in the vicinity of the old eyanide weathering and
cyanide wash areas and the current sodium cell tear down area. Thus, the presence of
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cyanide in the groundwater at Location 17 is not unexpected and is greater than that
found at MW4A, although both locations have BMLD of barium. Based upon the available
data, SPA line 44 is not likely a passageway for contaminant transport off-site because
the barium appears to be tied up in the soil.

LOCATION 18: Location 18 is at the south end of SPA line 47, south of the
Niagara Parkway, near the water intake for Building 102 as shown on Plate 2. The SPA
line 47 at this location is embedded in the underlying material consisting of silty clayey
sandy gravel, cobbles and shot rock. The groundwater level at this location is about three
feet higher than that recorded at MW4A, with a gradient from Loecation 11 to Location 18.
The concentration of barium in the groundwater at Location 18 is less than 1.0 ppm. This
concentration is less than that at Location 11 and about the same as MW4A. Based upon
the available data primarily the absence of significant concentrations of barium in the
groundwater at Location 18, it is likely that SPA line 47 is not presently a passageway for
contaminant transport off-site.

SUMMARY AND CONCLUSIONS

In summary, based upon the available data regarding the level of
contamination in the underlying material, the bedding material and the groundwater,
coupled with an assessment of the groundwater flow directions between the manmade
passageways and the adjacent overburden, the following conelusions regarding the
potential of the manmade passageway to act as a pathway for contaminant transport have
been drawn:

(1) the Adams Avenue Sewer (Locations 1 and 14) are most likely a pathway for
contaminant transport. However, flow appears to be in an eastward
direction and, hence, off-site migration is not likely.

(2) The remainder of the manmade passageways investigated (Locations 15
through 18) do not appear to be pathways for contaminant transport off-site.
This conclusion is based upon the fact that the elevated levels of barium
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present in the soil at these locations appear to be effectively tied up in the
soil. Groundwater concentrations of barium in the "A" zone are less than 1
ppm.

(3) The results of an additional round of analytical testing on the original 13
utility wells have shown similar levels of chemical concentrations; thus, the
conclusions drawn in the previous manmade passageways report are
reconfirmed.

LIMITATIONS

The findings and conclusions presented in this report are based upon the
interpretations developed from the available geologic, subsurface and groundwater
chemistry data. These findings and conclusions are subject to confirmation and/or
revision as additional information becomes available. Factors which influence the
utilization of the data have been discussed in this report and local anamolies should be
expected.
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TABLE 1
SOIL SAMPLING METHODS
SUPPLEMENTAL MANMADE PASSAGEWAY INVESTIGATIONS
DUPONT NIAGARA FALLS PLANT

LOCATION
14 15 16 17 18
Collected Collected Collected Collected Collected
by by from by from
hand hand backhoe hand backhoe
excavation excavation bucket excavation bucket
No Collected Collected Collected Collected
sample; from from by from
Bedrock backhoe backhoe hand backhoe
bucket bucket excavation bucket
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TABLE 4
ANALYTICAL RESULTS GROUNDWATER SAMPLES
NEW UTILITY WELLS2,D
SUPPLEMENTAL MANMADE PASSAGEWAYS INVESTIGATIONS
DUPONT NIAGARA FALLS PLANT

Compound Utility Well Number

U14 U15 U16 Ul7 U18
Benzene 11.83 <1.6 <1.6 <1.6 <1.6
Chlorobenzene <2.95 <5.81 <5.81 <5.81 <5.81
Chloroform 268.5 35 27 23 9
Trans-1,2-dichloroethane < 1.0 <10 <10 <10 <10
Methylene Chloride 5.3 40 60 47 214
1,1,2,2-tetrachloroethane < 7.9 <11 <11 <11 <11
Tetrachloroethylene 4.2 37 35 27 46
Trichloroethylene 37.0 11 18 <7 20
Vinyl Chloride < 0.8 505 78 63 <4
Alpha-BHC 0.329 0.40 0.60 2.09 0.37
Beta-BHC <.005 1.51 0.66 1.38 0.23
Gamma-BHC 0.529 0.16 0.58 2.52 0.13
PCB-1016 <0.19 <0.23 <1.1 <6.0 <0.23
PCB-1221 <0.15 19.2 <3.8 <9.5 26.5
PCB-1232 <0.15 <0.26 <1.3 <7.0 <0.26
PCB-1242 <0.29 <0.31 <1.5 <7.5 <0.31
PCB-1248 <0.24 <0.34 <1.7 <8.5 <0.34
PCB-1254 <0.14 <0.11 <1.1 <2.8 <2.8
PCB-1260 <0.19 <0.16 <1.6 <3.9 <3.9
TOC 17.98 3.05 15.4 10.9 6.22
Total Recoverable Phenols 0.140 0.041 0.057 0.057 0.064
Total Cyanides < .05 0.60 0.16 1.99 0.67
Soluble Barium <1.0 <1.0 <1.0 <1.0 <1.0
Total Copper ) 0.11 0.28 0.38 0.36 0.10

a All wells sampled August 16, 1984
b All units ppb except TOC, Total Cyanides, Total Recoverable Phenols, Soluble Barium and Total
Copper (ppm).
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APPENIDX A

The subsurface investigation and utility well installation for the manmade
passageways consisted of 5 test pits and utility wells installed at utility lines crossing the
boundary of DuPont's Niagara Plant. The location of the Test Pits/Utility Wells are shown
on Plate 2. The test pits were excavated and the utility wells installed by Sicoli and
Massaro of Niagara Falls, New York under contract to DuPont. The test pit excavation
and utility well installation commenced May 1 and was completed May 31, 1984.

Soil samples for visual identification were taken as grab samples from the
backhoe bucket for field identification and classification. Subsequent samples of bedding
material and underlying material were obtained, where possible, for chemical analysis.

A "Key to Soil Symbols and Terms" used in this report is presented on Page
A-2. Logs of the test pits are presented on Pages A-5 through A-9. The ground surface
and brass ring (top of riser pipe) elevations are presented on Page A-3. Groundwater
elevations for all eighteen of the utility wells are presented on Page A-4.
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Woodward-Clyde Consulitants

A-3

SUMMARY OF GROUND SURFACE AND TOP OF CASING ELEVATIONS

Well Ground Top of Casing
Designation Elevation Elevation

U14 568.9 569.0

Ul5 ' 570.4 570.52

U16 570.3 576.26

U17 570.5 574.61

U18 568.9 569.01
Note : Elevations are according to Bev Adams, DuPont



Well
Designation

U1l
U2
U3
U4
Us
uUé
U7
Us
U9
U10
Ul1
U12
U13
Ul4
Uls5
U16
U17
U18

—_— Not measured

Woodward-Clyde Consultants

A-4
GROUNDWATER ELEVATIONS
Date Measured
5-31-84 6-1-84 7-30-84 8-16-84
- - DRY 561.0
- 565.0 565.3 565.0
- DRY DRY 560.1
- 560.0 564.2 560.0
- 564.4 565.3 565.4
- 563.0 562.4 563.0
- 562.5 562.6 562.5
-_ 562.5 561.5 561.5
- 562.8 562.5 562.8
- 570.0 567.3 570.0
-_ 565.8 565.7 565.8
- 562.4 562.7 562.4
—_ 567.2 567.3 567.2
557.0 557.2 - -
562.8 - 562.9 562.6
562.8 - - 562.7
564.8 - 564.9 564.6
562.9 — - 562.8



A-5

LOG of TEST PIT No. -1
paTE 2/2717/84 SURFACE ELEVATION __68.9 LOCATION _See Plate 2
S| g2 8
T 0] -
Qo =
s | WE2 DESCRIPTION <
wl < xXwo >
ale Q2 w
owuwl -
0 a.0a w
. Crushed stone with fines for roadway 567.9
. -—\\Cobble size pieces of Dolomite (road base) // 367.4
] ' 566.4
. Tan to yellow-brown clayey silty fine sandy
- GRAVEL, with metal (FILL)
5 p—
] 562.9
. Red-brown gravelly fine sandy stiff silty CLAY
T (FILL)
10 —
— DOLOMITE, badly fractured (sewer trench cut into rock)
7 554.1
15-—’ __ -
1 24 inch pipe
] Top of pipe approximately 14.6 feet below grade
— Pipe was bedded in a fine sandy silty CLAY to
1 clayey SILT with gravel size rock fragments
- An angular hole was exposed in pipe and patched
n before backfilling

Completion Depth _ 14.8
Project Name _Supplemental Manmade Passageways Investi.

__Feet Water Depth_____ DTY __ Feet

Project Number

Date _5/17/84

83C2236-8

-,/ |mE ) B T I S B I S S BN BE B B B A .

Woodward-Clyde Consultants "‘
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LOG of TEST PIT No. m-I5

DATE 5/23-29/84 _ syRFACE ELEVATION __570:4  LocATion _See Plate 2
lg| 5 3
T 0] -

Q -
N R DESCRIPTION <
P Yo >
Whs| oz UJ
o ol a
aac w
0
. Couple inches of topsoil to a brown coarse to fine
. sandy clayey SILT, trace of plant material
B 567.9
. Gravel to cobble size Dolomite rock fragments with
= trace of sand and silt (FILL)
5 — 565.4
: Red-brown stiff coarse to fine sandy clayey SILT (FILL)
561.9
560.6
10 — Shot Rock well chocked with a clayey silty sandy
. gravel (FILL)
— 24 inch cast iron pipe, intact
= Top of pipe approximately 6.3 feet below grade
- Pipe bedded in a silty fine SAND

Completion Depth ____2:8 _ Feet Water Depth____ 7 ____Feet Date 5/29/84

Project Name _Supplem Manmade Passageways Investig. _ Project Number ___83C2236-8

Woodward-Clyde Consultants %
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LOG of TEST PIT No. m™-i6

DATE .2/18-22/84  syRFACE ELEVATION __570.3 LOCATION _See Plate 2
| =
EEIN- 5
a| 9 -
s | w2 DESCRIPTION <
wl x| 349 u
a ol 4
aaa L
0
- Crushed stone with fines for roadway
i 568.3
5 —
: Red-brown very stiff silty CLAY, trace of gravel with
j occasional cobbles, shot rock and pieces of tile (FILL)
10 —
i
- _ . 558.7
_— 18 inch reinforced concrete pipe, intact
: Top of pipe approximately 4 feet below grade
: Pipe bedded in #1 crushed stone
Completion Depth ___11.6 _ Feet Water Depth____ 8 __ Feet Date 5/21/84 _
Project Name __Supplemental Manmade Passageways Investi. _ Project Number 83C2236-8

Woodward-Clyde Consultants e
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LOG of TEST PIT No. -1’

DATE -2/1-16/84 SURFACE ELEVATION___570.5 L OCATION __See Plate 2
= @ g:*"l 5
T 0] -
o o
Fls Lgémg DESCRIPTION g
4 S| &2z= T
O |
anao w
0
.
] Dark brown to red-brown stiff coarse to fine sandy
7] silty CLAY, with fine to coarse gravel, cobbles and
i brick (FILL)
5—1
] ____ _ 564.0
_- 15 inch reinforced concrete pipe, intact
: Top of pipe approximately 4.7 feet below grade
7] Pipe was bedded in silty fine SAND with a trace
10 of fine gravel
T Excavation was terminated when a concrete slab
] was encountered under the utility line
-
—
Completion Depth 6.5 _ Feet Water Depth____ ©  ___ Feet Date _5/15/84
Project Name Supplemental Manmade Passageways Investi. Project Number 83C2236-8

Woodward-Clyde Consultants e




A-9

LOG of TEST PIT No. -8

DATE .2/30-5/31/84 SURFACE ELEVATION 568.9 LOCATION  See Plate 2

2|« % z
N g= o
I 0] -
a| ~
N R DESCRIPTION <
i3 | 32 4
o(® | o ~
0 oo w
. Topsoil 568.1
: Dark brown gravelly clayey silty coarse to fine SAND 566.9
5 —
. Red-brown silty clayey coarse to fine SAND and GRAVEL,
. with occasional cobbles, shot rock, brick and wood
- (FILL)
10 . L 558.9
N 24 inch cast iron pipe, intact
: Top of pipe approximately 6.6 feet below grade
_: Pipe bedded in a silty fine SAND
Completion Depth _10_____ Feet Water Depth____ 6.5 Feet Date 5/30/84
Project Name Supplemental Manmade Passageways Investi. _ Project Number ___83C2236-8

-WC CE

Woodward-Clyde Consultants e
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APPENDIX B

In order to assess the groundwater conditions in the bedding material at the
five test pit locations, utility wells were installed in the test pits to allow water samples
to be taken and analyzed. Presented in Appendix B, on pages B-2 through B-6, are the
utility well installation reports.



B-2

\eo st as

!
?

"-..». p° Y e
Dt e
A o * o*
oH=F.
e '._o,
® o . .
..’.“ n.:..
a . KRR
.o, L
oo Y.
Fo’, o] -‘.'
:g.-i
‘oe ] " coe -
oL tee
e g
X
LR

Elevation of top of riser pipe 569.0
Ground Elevation 568.9
8 inches

1.D. of surface casing:
Type of surface casing:

steel with recessed flush cap

Type of backfili: run of crusher

1.D. of riser pipe : 4.0 inch
Type of riser pipe : Black pipe

Depth to top of Clay 3 feet

_Type of seal : Compacted Clay

Depth to top of Run of Crusher > feet

Type of backfill : Run of Crusher

Depth to top of sand pack 11 feet

Depth to top of screen 12.3 feet

Type of screened section:

Stainless Steel No. 10 Slot

i.D. of screened section : 4.0 inch

Depth to bottom of well 14.6 feet
14.8 feet

Depth of test pit

i
'

REPORT OF MONITORING WELL uw-14

ODRAWN BY: LGR |CHECKED BY:

| PROVECT NO.:

83C2236-8 _ [DATE:g/13/gs |

I

Woodward-Clyde Consultants e



Elevation of top of riser pipe 570.52

v

Grou_nd Elevation 570.4

i

2

’

!,
1]

5}\

r

\HE\:‘IIF~7:£-‘-"?"Q" S =w=1 . N

I
/772

s

I.D. of surface casing : 8 inches
Type of surface casing: steel with recessed flush cap

o
»

4

Type of backfill: 6 inches of topsoil to
run of crusher
1.D. of riser pipe : 4.0 inch
Type of riser pipe : Black pipe
Depth to top of Clay - 3.3 feet
Type of seal : Compacted Clay

' Depth to top of Run of Crusher 4.5 feet

. P
™ ':;);_r—— Type of backfill : Run of Crusher
- ~
>
: 3
Y
N
-3 Depth to top of sand pack 5.5 feet
'.'..:.J :...
P - Depth to top of screen 7.3 feet
o, ,-,‘~_: Type of screened section:
2 . Stainless Steel No. 10 Slot
s .-:‘.’.j I.D. of screened section : 4.0 inch
&y b
e
e
t i - 'i Depth to bottom of well 9.6 feet
A DN
st * e ————— Depth of test pit 9.8 feet

ASHUR
i

W
)

L] ‘vy‘-

Y
’

AR,

-w,.

o ‘8,0 ‘e
o'
.
amcbdeae

‘ REPORT OF MONITORING WELL uw-15
iORAWN 8Y. LGRICHECKED BY: | PROJECT NO.:83C2236-8 {oaTE: 6/13/84 |
Woodward-Clyde Consultants e



‘ ‘ Elevation of top of riser pipe 576.26
: N . ; Va Ground Elevation 570.3
B ST [ fas G, B ‘a - ’,‘,q;p\’-:/,;dq
;‘” —— 1.D. of surface casing : none
N Type of surface casing: none
‘ Type of backfill: run of crusher
. - I;D. of riser pipe : 4.0 inch
; Type of riser pipe : Black pipe
2 Depth to top of Clay - 1.5 feet
= _Type of seal : Compacted Clay 3.6 feet
v ~Zss Depth to top of Run of Crusher ' ee
1 X NT‘
\i‘_?'—— Type of backfill : Run of Crusher
SIS
P
o3
F;j .., = Depth to top of sand pack 4 feet
= :'.‘-=;-{
HELE
_'...":'. = - Depth to top of screen 7.4 feet
o A= Type of screened section:
A=k . Stainless Stee! No. 10 Slot
e l= .-:-] I.D. of screened section : 4.0 inch
= .':’.
V= ."-,'-','}
=}
| =
= ‘i Depth to bottom of well 9.7 feet
"v B ..'
. ‘et ce ————  Depth of test pit 11.6 feet
‘ REPORT OF MONITORING WELL yy-1¢
DRAWN BY LGR [CHECKED BY: [ PROJECT NO.: B83C2236-8  |oATE: 6/13/84 |
Aa
Woodward-Clyde Consultants gy
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SAHIRSieg,

%
i

Y

ALY
/7"

TV
iyl
S

(T)

L )
A
[}

X9
TN

T
Qi

-

¥/

v
!

LA
o
.
.

B i
N

RREAY LOL SRS
AR e

el

-
S
sy

)
LRS-
e ve aiy "

L

L)
[ ]
A
[
et
[ SATS W

Elevation of top of riser pipe 574.61

Ground Elevation 570.5

1.D. of surface casing : none

Type of surface casing: none

Type of backfill: run of crusher

1.D. of riser pipe : 4.0 inch

Type of riser pipe : Black pipe

Depth to top of Clay 1.8 feet

_Type of seal : Compacted Clay

Depth to top of Run of Crusher 3.3 feet

Type of backfill : Run of Crusher

Depth to top of sand pack 3-8 feet

Depth to top of screen 4.2 feet

Type of screened section:

Stainless Steel No. 10 Siot

1.D. of screened section : 4.0 inch

Depth to bottom of well 6.5 feet
6.5 feet

Depth of test pit

REPORT OF MONITORING WELL uww-17

ORAWN BY. LGR |CHECKED BY:

[ PROJECT NO.: 83(C2236-8

[OATE :6/13/84 |

|
i
'
|
}
|
!
!
4
i
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B~6

W B e Fisa [ SR v

Elevation of top of riser pipe 569.01
Ground Elevation 568.9
1.D. of surface casing : .8 ipches

Type of surface casing ;: steel with recessed flush cap

Type of backfill: 6 inches of topsoil to
run of crusher

1.D. of riser pipe : 4.0 inch

Type of riser pipe : Black pipe

ﬁ—-—--—-—--;-—'—-’--—-—.—-—-

Depth to top of Clay 2 feet
_Type of seal : Compacted Clay
Depth to top of Run of Crusher 4 feet
Type of backfiil : Run of Crusher
!I:T‘_— Depth to top of sand pack 6 feet
= :'..:..i
W=l
= Depth to top of screen 7.4 feet
o= Type of screened section:
=R Stainless Steel No. 10 Siot
vol= .-:‘..'1 i.D. of screened section : 4.0 inch
2 =
=
=}
L=
': ".‘: — Depth to bottom of well 9.7 feet
T
T At e Depth of test pit 10 feet
REPORT OF MONITORING WELL uw-18
DRAWN By LGR|CHECKED BY: | PROJECT NC.: 83C2236-8 [DATE: ¢/13/84 |
Ka
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APPENDIX C

The analytical testing of the soil and water samples was conducted by
Advanced Environmental Systems, Inc., of Niagara Falls, New York. The soil samples
were collected at the time of the test pit excavation with test results dated July 24, 1984.
A copy of the analytical results are presented in this Appendix. Note that classical
chemistry parameters reported by AES on Tables 4 and 5 as milligram/gram should be
corrected to milligrams/kilograms. Water samples were collected from utility wells 2
through 14 on June 1, 1984. Water samples were collected from utility wells 1 and 15
through 18 on August 16, 1984. The analytical results for the groundwater were
integrated into DuPont's data base management system and are reproduced herein.
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ANALYSIS OF SOIL SAMPLES
FOR INDICATOR PARAMETERS

Nine (9) soil samples were delivered to Advanced Environmental Systems,
Inc. by Mr. Len Rafalko, Staff Geologist, Woodward-Clyde Consultants

on each day that he collected the samples. Mr. Bev Adams of E. I. DuPont
DeNemours and Company requested that the samples be tested for Indicator

Parameters. Those parameters, and method references are provided in
Appendix A.



ADVANCED ENVIRONMENTAL SYSTEMS, INC.

KESTLTS OF ANALYSIS

TrYPI. OF ANALYS1S: Volatile Organics

ULl OF MEASURL: milligrams/kilogram, or ppm

TABLE NO. |

CLIEXT: DuPont (AIO)
SAMPLE IDENTIFICATION o
5/3/84 S/3/84 5/10/84 5/21/84 5/21/84 5/24/84
17 17 14 16 le 15
ANALYSIS Bedding |Underlying| Bedding pPnderlying|Bedding Bedding
Benzene <0.65 <0.06 <0.06 <0.05 <0.002 <0.05
1 Chlorobenzene <1.66 <0.15 <0.15 <0.12 <0.006 <0.12
Chloroform <0.05 <0.04 0.48 0.28 <0.02 <0.04
trans-1,2-
dichloroethane <0.06 <0.06 <0.06 <0.05 <0.002 <0.04
i Methylene Chloride 16.36 7.47 9.08 28.0 1.77 0.86
1,1,2,2,
Tetrachloroethane 67.14 '37.57 37.39 4.50 0.04 0.26
Tetrachloroethylene 22.84 13.69 21.66 2.97 0.07 0.14
Trichloroethylene 4.70 1.91 4.72 1.20 0.04 0.16
Vinyl Chloride <0.06 <0.05 <0.05 <0.04" <0.002 <0.04




ADVANCED ENVIRONMENTAL SYSTEMS, INC.

CESULTS OF AMALY IS TABLE NO._1 (Cont'd)

TvPE O ANALYSIS: Volatile Organics (Cont'd)

UlNLT OF !EASURE: _milligrams/kilograms, or ppm

CLIENT: DuPont (AIO)

- SAMPLE IDENTIFICTION

5/25/84 |5/29/84 |5/29/84
l 15 18 18

ANALYSIS Underlying Bedding Underlying
Beniene e <0.05 <0.05 <0.06
E Chlorobenzene <0.12 <0.13 <0.15
| Chloroform 2.47 0.10 0.12
trans-1,2 dichloroethane <0.05 <0.05 <0.06
Methylene Chloride 8.84 0.18 5.53
1,1,2,2 tetrachloroethane 6.28 3.99 0.22
tetrachloroethylene 1.33 0.35 1.20
) t}ichloroethylene 3.74 0.46 0.53
Vinyl Chloride <0.04 <0.05 <0.05

COMMENTS:



ADVANCED ENVIRONMENTAL SYSTEMS, INC.

REST'LTS OF ANALYSIS TABLE NO. 2 R

TYl'k OF ANALYS1S: _PCB & Pesticide Concen.

(NIT OF MEASURE: milligrams/kilogram, ppm

CLIENT: DuPont (AIO)
SAMPLE IDENTIFICATION
5/3/84 5/3/84 5/10/84 5/21/84 5/21/84 5/24/84
ANALYSIS Bed;zng Und::lyinq Begging Undiilying Be;:ing BiZding
Alpha-BHC 0.15 0.41 0.24 0.01 0.01 0.28
Beta-BHC 0.01 €0.002 0.02 0.03 0.01 0.01
Gamma-BHC 0.01 0.002 <0.001 0.002 0.001 <0.001
PCB 1016 <0.02 <0.03 <0.02 <0.62 <0.007 <0.03
PCB 1221 <0.05 <0.05 <0.05 <0.04 <0.02 <0.05
PCB 1232 1.24 <0.02 <0.02 0.52 0.17 <0.02
PCB 1242 <0.04 <0.07 <0.04 <0.03 <0.01 <0.04 ,
PCB 1248 <0.03 <0.03 <0.03 <.03 <0.008 0.39 j
PCB 1254 <0.7 <0.8 <0.7 <0.6 <.2 <0.7
PCB 1260 <1.3 <1l.4 <l.3 <0.9 <0.3 <1.4
!
|
}

COMMENTS .



ADVANCED ENVIRONMENTAL SYSTEMS, INC.

RESULTS OF ANALYSIS

TYPE OF ANALYSIS:

PCB's & Pesticides

UNIT OF MEASURE:milligrams/kilogram, or ppm

TABLE NO.

-3

CLIENRT: DuPont_ (Al0)
SAMPLE IDENTIFICATION -
5/25/84 5/29/84 | 5/29/84
ANALYSIS unéZrlyin Bi:ding Undiilying
Alpha-BHC 3.23 0.68 1.39
Beta-BHC 1.40 0.04 0.14
Gamma-BHC 0.12 0.01 0.02 §
PCB 1016 <0.35 <0.11 <0.48 |
PCB 1221 <0.69 3.20 <b.23 o
PCB 1232 <0.28 1.49 <0.38
PCB 1242 9.5 <0.17 <0.73
PCB 1248 <0.45 <0.14 <0.59
PCB 1254 <0.07 <0.6 <0.6
PCB 1260 <0.04 <1.2 <1.2
COMMENTS:




ADVANCED ENVIRONMENTAL SYSTEMS, INC.

RESULTS OF ANCLYSTS

TPl OF ANALYS1S: Classical Chemistry

Parameters

UNLIT OF MEASURE: milligrams/gram

TABLE NO. 4

CLIENT:_ puPont (AIO) ©
B SAMPLE IDENTIFICATION
5/3/84 5/3/84 5/10/84 5/21/84 5/21/84 5/24/84
17 17 14 16 16 15
1 .
ANALYSIS Bedding Underlying Bedding |[Underlying Bedding Bedding
Total Recov. Phenols 3.5 0.5 0.5 3.0 2.7 ND*
Total Cyanide ND ND ND ND ND ND

.. *None Detected




ADVANCED ENVIRONMENTAL SYSTEMS, INC.

RESULTS OF ANALYSIS

TYPE 0" ANALYS1S: Classical Chemistry

Parameters

CIT OF MEASURE: milliqrams

TABLE NO.

o

ram
CL1EXT: DuPont
. SAMPLE IDENTIFICATION
5/25784 5/29/84 5/29/84
ANALYSI
S 15 18 18
Underlying Bedding |Underlyingd
Total Recov. Phenols ND ND ND
Total Cyanide ND ND ND




ADVANCED ENVIRONMENTAL SYSTEMS, INC.

RESULTS OF ANALYSITS TSBLE §0. 6
TP OF ANALYS1IS: Metal Concen., in Soil
UniT oF mEasuvrg: milligram/kilograms
CLIENT:  DuPant
! SAMPLE IDENTIFICATION
5/3/84 |5/3/84 |5/10/84 |5/21/84 {5/21/84 | 5/24/84
17 17 14 16 16 15
ANALYSIS Bedding [nderlying] Bedding Underlying|Bedding | Bedding
Barium 340 840 163 959 610 <100
Copper 76 184 182 39 23 <100

COmiii g




ADVANCED ENVIRONMENTAL SYSTIEMS, INC.

RESULTS OF ANALYSITS

TypE OF ANALYS1S:Metals Caoncen. in Soil

turr oov gpasurp: _milligram/kilogram

TARLE NO. 6 (Cont'd)

CLIENT: DuPant  (AIO)
SAMPLE IDENTIFICATION
5/25/84 |5/29/84 | 5/29/84
15 18 18
ANALYSIS Underlyind Bedding [Under lying
Bar ium 163 270 <100
Copper 32 40 36

COMMENTS:

-~




APPENDIX A

Indicator Parameters

Parameters,

Method Numbers and References




I INDICATOR PARAMETERS
Analyeis Mot i Pileronen
Benzene 602 EPA 600,/4-02-057
. Chlorobenzene F02 IV €00/4=52-057
Soil by Headspace 5020 SW=546, EPA 1302
I ' Chloroform A 601 PPN 6N0/4-82-057
Trans-1,2-Dichloroethance 601 WL 600,/4-00-007
l Methylene Chloride . 6Ll N 600/ 4-02-57
1,1,2,2-Tetrachlorocthance 6] V600482077
l Tetrachloroethylene 601 Fo 606/4=82-"57
Trichlcroethylene ol Rl GOO/4=-02-077
I Vinyl Chloride 6Nl LA 600/4-02-007
' Soil bv Headspace 5020 GW-246, IPA 192
BEC (4 isomers) 605 EPAC OO 40 0=07
' B's (7 arochlors) _ 6O¥ Livt 600/4-02— 77
I Soil Extraction NYS oty /3 fnalytical ©aieon, 19
Total Barium (Soils) 208,1 . VPACO0/4-79-020 (1952,
' Total Ccpper 220.1 EVd 606/4=T79-020 (10902
I “‘etals Processed by 4.1.4 VPR GO00/4-7F0=0200 (10 7y
Total Cyanide 410 Stovdiord Methedz, 1080
I Total Phenols 420.1 FPROGRO/1=TN0-020 116823)




SITE GROUNDWATER INVESTIGATION
MONTTOR WELL INDICATOR PARAMETER ANALYSIS
5/31/84 - 8/16/84

WELL  MUMBER
cgnpguunvuLATILES “:é}iugi b1 L2 U4 U5 U U7 B U9 U100 Ul
(1.8 (1.1 12.91 2,15 3.38 3.92 .15 129 7.53  €0.093
ﬁﬁ?ﬁiﬁi.n,,n, t:::i (5.81 295 (295 (295 (95 (295 (.95 <295 (295 (0.309
Chlorofora (ppb) 138288 4 SM.8 9.2 0.8 0.8 (0.8 (0.8 3 0.8,
Trans-1, 2-ichlorethylene (ppb) <200 (0 L0 L0 (L0 & (L0 (L0 (L0 (L0
Nethylene chioride b} 228 ©.3 198 (0.3 44 03 0.3 97 4701 6.3
1,1,2,2-Tetrachloroethane  (ppb) 850 1.7 27.6 10 1.7 1.7 122.1 1.7 (7.7 13410
Tetrachloroethylene e 250 41 lBLE 176 teh4 34 94 S 305 7610
Trichioroethylene (opb) 18525 2.8 138.6  9%.5 &5 80.6 0.9 431 4747 T75.8
Viny] chloride (aob! s ®8 0.8 155 0.8 0.8 (0.8 L34 .8
TOTAL VOLATILES {ppb) 186605 95 508 151 18t 78 195 422 1343 21102
PESTICIDES/PCB’s UNITS OF
PARAMETER MEASURE
" 1.45 1.6 0.289 0.274 £.31  €0.002 (0.002 <0.002 0.483 <0.002
gi::fg:zc ::::; 2.04 2.8 197 0072 1.53 0438 0057  0.197  0.209 <0.005
Ganna-BHC o) 279 0.59  0.185 0.155  1.68 0.131  0.035  0.04 0.852  0.05!
PLB-1016 (apb) (6.0 €0.19 0,19 €0.19  <0.19 (3.8 ¢0.19  (0.19  <0.19 (3.8
pB-1221 o) <19.0 (L5 <015 (005 (30 (LS (045 (L5 G (R
PLB-1732 o) <10 045 015 (0I5 (L5 (S0 (0I5 (0I5 (0.5 (3l
PCB-1242 g .3 .29 0.29 029 (2.9 (5.8 0.2 (0.29 <(0.29 (5.8
PCB-1248 o) (B.5 O.20 0.2 0.2 24 (KT 0.2 0.2 0.4 (47
PLB-1254 o) (5eb O.08  0.14 <014 018 (0.1 (0.4 <014 <0 <O.14
PLB-1260 o) <18 009 <019 0.19 <019 <0.19 <019 0.9 (9.6 <0.19
OTHER UNITS OF
PARAMETER NEASURE
. 98.4 181B.6 2227.4 110B.6 518.6  422.% 45 4.6 12B4.4  299.5
o 3:;:;22‘§,§§L;“5 i:::; 15.2 (7.9 &2 1976 5.I3 349 3.6 2.9 13588 2.5
Total Cyanide o) 7.2 0.05 078 074 0I5 005  0.05 095  0.05 8.3
Total Recoverable Phenols (ppa)  0+108 0.18  0.105 0.068 021 0175 003 005 222  0.03
Soluable Bariua (ppa) I3 {1 {1 1 {1 {1 1 1 2500 2100
Total Copper {ppa) 3.7 0.1 <0.1 0.1 €0.1 0.17 0.1 0.1 0.39 0.1

FOOTNCTES: NR = Not reported
ND Not detected
<X = < indjcates below detection limit



VOLATILES
COMPOUND

Benzene
Chlorabenzene
Chlorofora
Trans-1,2-dichlorethylene
Nethylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Trichloroethylene
Vinyl chloride

TOTAL VOLATILES

PESTICIDES/PCB’s
PARAMETER

Alpha-BHC
Beta-BHC
Gassa-BHC
PCB-1014
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1240

OTHER
PARANETER

Total Suspended Solids
Total Organic Carbon
Total Cyanide

Total Recoverable Phenols
Soluable Bariua

Total Copper

UNITS OF
NEASURE

{ppb)
(ppb)
{ppb)
{ppb)
(ppb)
(ppb)
(ppb)
(ppb)
(ppb)
{ppb)

UNITS OF
MEASURE

{ppb)
{ppb}
{ppb)
{(ppb)
{ppb)
{ppb}
(ppb)
{ppb)
{ppb)
(ppb)

UNITS OF
NEASURE

(ppn)
{ppa)
(ppa)
{ppa)
(ppe)
{ppa}

U-12

€0.10t
€0.298
4.3
5.0
5
1742
403!
837.3
5.3
b45¢

1.18
0.483
0.349
€0.19
{0.15
€0.15
€0.29
0.24

Q.4

4.8

5.5
1.69
0.05
0.08
{1
0.1

U-13

<0.10¢
0,298
136.8
(1.0
121.49
402.3
483.4
T32.1
6.3
1883

0.221
<0.005
0.174
€0.19
€0.13
€0.13
€0.29
€0.24
<0.14
0.19

1839.8
144
0.05
0.11

1
(0.1

U-14

11.83
.93
268.35
(1.0
3.
(1.
4

N N

3
0.8
22

~

0.329
€0.005
0.329
0.19
€0.15
0.13
€0.29
<0.24
<0.14
€0.19

2982.6
17.98
0.05

0.14
1
0.1

NELL
U-13

(1.6
(3.81
35
(10
40
¢3!
37

1}
303
628

0.4
1.31
0.6
€0.23
19.2
€0.26
0.3t
€0.34
€0.11
0.18

698.9
3.05
0.8
0.041
(1
0.28

NUNBER
u-16

(1.6
(5.81
27
{10
60
18]
5

18

8
218

s e
gom

b o s Pn e LA b @
. . .
O o= g A L4 OO -

AN AN AN A A A

10435.2
13.4
0.16

0.057
{a
0.38

u-17

1.6
(5.81
3
(10
47
1t
27
¥
63
160

2.09
1.38
2.32
6.0
.5
(1.0
(1.5
8.3
2.8
(3.9

3677.8
10.9
1.9

0.057
1
0.36

U-18

(1.8
(3.81
9
10
214
11
%
20
4
289

0.37
0.23
0.13
0.23
26.3
€0.26
<0.3¢
€0.34
2.8
3.9

9401.2
6.22
0.67

0.064
4
0.1



