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1.0 SUMMARY

The Task 3 boring and well installation program and the first round of Task 3
ground-water sampling hove been completed for the Lockport Coal Tor Site. Results
of investigations indicate that: 1) site soil contamination is not localized, but it is
particularly concentrated in one area; 2) vertical fractures allowing downward migration
of contaminants ore present in bedrock beneath the site; 3) highest concentrations of
contaminants ore present in ground water in on area extending northeast from the
western end of the site; and 4) the mechanism by which cool tor contaminants ore
migrating is complex. Continuing Task 3 sampling and installation of additional wells
ore recommended.

2.0 INTRODUCTION

This report presents the results of Woodword-CIyde Consultants' (WCC) Task 3
investigation at New York State Electric and Gas (NYSEG) Corporation's Lockport Cool
Tor Site. The report includes results of both the boring and well installation program

and the first quarterly round of Task 3 sampling and analysis.

The purpose of the Task 3 program was to address questions regarding the source
of potential contaminants, the pathways of contaminants to local ground water, and
the distribution of any contaminants that may exist within the surface and ground
waters. Specific objectives of Task 3 studies were: 1) to investigate site soils for
areas of existing coal tor; 2) to investigate (to the degree possible) bedrock fractures
os the pathways by which coal tar compounds may migrate from soils into bedrock and

the ground-water system; 3) to delineate the distribution of cool tor compibunds within

the ground water beneath and adjacent to the site; and 4) to provide the necessary

information to complete subsequent tasks (risk analysis and preliminary remedial design).

The study was performed in accordance with WCC's revised proposals dated
7 October 1982 and 9 September 1983. Field work was initiated on |8 October 1983
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and completed on 2 December [1983. The Task 3 field program included drilling of six
shallow auger borings, excavation of five test pits, installation of 13 monitoring wells,
drilling of two inclined core borings, performance of in-situ permeability tests in |6
new and existing wells, and collection of three rounds of canal water samples. Water
samples from |9 wells were collected and analyzed os the first quarterly round of Task

3 ground water sampling. A site area location plan is shown in Figure I.
3.0 INVESTIGATIONS

3.1 Test Trenches and Soil Auger Borings

A limited on-site soil exploration program was undertaken in order to bound
areas of existing coal tars within site soils and better define the potential contaminant
source. Six soil auger borings and five test trenches were excavated as part of the
program. Auger boring and test trench logs ore included in Appendices A and B,

respectively. Boring and trench locations ore shown in Figure 2.

Drilling and excavation equipment and operators were supplied by NYSEG, and
borings and trenches were inspected and logged by WCC's site hydrogeologist. Both
auger borings and test trenches were generally advanced to refusal, with borings ranging
from 4 feet to 15 feet in depth and trenches ranging from 2.5 feet to |2 feet in depth.
Five selected soil samples were analyzed for the cool tor indicator parameters of total
phenols, volatile aromatics, and poly-aromatic hydrocarbons. Results of the site soil

Investigation program ore discussed in Section 4.1.
3.2 Monitoring Wells
Thirteen monitoring wells were installed to address questions regarding the

character and suspected distribution of observed coal tor compounds within the ground

water. Well locations ore shown in Figure |, well data ore summarized in Table |,
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and boring logs and well installation reports are included in Appendices A and C,
respectively. Wells were drilled by North Star Drilling Company under WCC's supervision.
Most wells ore approximately 50 feet deep, but well depths range from 30 feet to 70 feet.

Well locations were selected based on results of Task | and Task 2 investigations
and were designed to provide information concerning both upgradient and downgradient
conditions. Installation of three of the thirteen wells (MW-14, MW-15, and MW-16)
was contingent upon finding contaminants in other wells. Samples from MW-8, MW-9,
and MW-13 were collected and analyzed early in the investigation program, and because
analytical results indicated that these three wells were not beyond the limits of the

ground-woter contamination, oll three contingency wells were also installed.

Wells MW-6, MW-7 and MW-12 were installed with bentonite seals to isolate the
Rochester Shale Member from the overlying DeCew Member and the Gasport Member
of the Lockport Dolomite. Well MW-6 and MW-12 ore each located adjacent to a well
completed in the Lockport Dolomite, to form nested well pairs. Well MW-7 is located

adjacent to on unsealed well penetrating the Rochester. The purpose of the nested

‘wells is to define the vertical ground-woter gradient os well os the vertical variation

in ground-water quality. Except for wells MW-6, MW-7 and MW-12, all wells are
completely open in rock.

To avoid cross contamination, all drilling equipment potentially in contact with
contaminated soil, rock, and/or water was decontaminated before beginning each new
hole. The decontamination procedure consisted of a detergent rinse, followed by an
acetone rinse, followed by a clean water rinse. Wells were advanced through overburden
either by hollow stem augers or temporary casing, os indicated on boring logs. Split
spoon soil samples were collected at 5-foot intervals. Soil samplers were decontaminated

before collection of each sample.
For wells left open in rock, a rock socket was drilled using a roller cone bit, and

3-inch inside diameter (1.D.) block steel casing was set approximately 2 feet into rock.

The casing annulus was grouted to 0.5 feet below grade and allowed to set overnight

D65/150 ' 3



Woodward-Clyde Consultants

to form a secure seal. Except as indicated on boring logs, wells were advanced through
rock with a diamond-set non-coring bit on on NX core barrel. Wells MW-10 and MW-17

were cored through rock to provide additional information regarding the bedrock section.

For wells sealed in rock (MW-6, MW-7, and MW-12), borings were reamed in rock
to a nominal diameter of 4 inches. Approximately 6 inches of sand was placed in the
bottom of the hole to underlie a 10-foot length of 2-inch i.D. stainless steel screen,
coupled to a block steel riser pipe. Filter sand was placed around the screen, extending
to approximately 2 feet above the top of the screen. Bentonite pellets were placed
above the sand pock to form a seal approximately 2 feet thick. The remaining onnulus
was grouted to grade for MW-7 and to 0.5 inches below grade for MW-6 and MW-12.

A locking cop and a riser pipe stick-up of approximately 2 feet was provided
for wells MW-7, MW-8 and MW-16 to facilitate sampling during periods of snow
accumvulation. At other wells, cast iron utility boxes were installed approximately flush
with the ground surface. All wells were developed by repeated air-lifting to dryness.
Each well was air-lifted six times, with partial recharge between lifts.

3.3  Permeability Tests

To estimate the hydrauvlic conductivity (permeability) of bedrock in the site area,
slug tests were performed in |6 new and previously installed monitoring wells. Well
MW-15 was not tested because the well was obstructed by a lodged boiler. Test results

ore summarized in Table 2 and discussed in Section 4.3.

The slug test consists essentially of measuring the rote at which the water level
in a monitoring well declines oftef a known volume ("'slug") is introduced instantaneously,
or conversely, the rote at which the water level in a well rises after a slug is removed.
Because the volume of the slug is small compared to the volume of water in the

aquifer, the test is on estimate of hydraulic conductivity only in the vicinity of the well.
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At the start of the test, the slug was quickly and smoothly lowered into the
well until immersed. The water level was allowed to return to the static level os
recorded prior to immersion. The slug was then quickly removed from the well.
Changes in millivolts produced by the pressure transducer, which reflected the change
in water level, were recorded on a strip chart. The test was considered complete
when the water level again returned to the static level. A computer program based on
the techniques of Cooper, Bredehoeft, and Papadopoulos (1967) and Bouwer and Rice
(1976) was used to calculate perméobilify.

3.4  Exploratory Borings

Two inclined core borings were drilled to investigate the potential for bedrock
fractures to act as vertical conduits for contaminants to move from soil to ground
water contained in bedrock. Boring locations ore shown in Figure |, boring data ore
summarized in Table | and boring logs ore included in Appendix A. Boring B-3-! was
drilled on the site to Intercept any vertical fractures in bedrock beneath a known
location of coal tor within site soils. Boring B-3-2 was drilled in a potential path of

contaminant flow from the site to the seeps at the canal wall.

Both borings were inclined 359 from the vertical along a N70W azimuth. This
orientation was based on results of Task | geologic mapping and was selected so os to
favor interception of any northeast-striking fracture sets. No soil samples were
collected. Borings were advanced through rock by NX coring and were grouted to the
ground surface upon completion. Drilling equipment .wos decontaminated following the

some procedures os for monitoring well installation. All recovered core was logged by

WCC's site hydrogeologist.

3.5 Canal Water Sampling
To evaluate the effect of ground-woter quality on the surface water regime of

the canal, three locations in the canal were sampled and analyzed for the coal tor

indicator parameters of total phenol, volatile aromatics, and poly-aromotic hydrocarbons.
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Three sampling events were scheduled before canal drainage in order to evaluate
consistency and any time-dependent effects. Samples were collected at the same three
locations on 20 October, |1 November, and 18 November 1983 before canal lowering
was begun on 2|1 November.

Samples were collected by lowering a 3-foot long stainless steel bailer to a depth
of approximately 10 feet below the water surface at a distance of 3 to |0 feet from
the southeast canal wall. The bailer was rinsed with distilled water and acetone

between samples.

Two of the three sampling locations are shown in Figure I. Location CSL-1 is
upstream of the observed seeps, approximately 820 feet southwest of MW-I at a point
thought to be beyond the influence of ground-water seepage from the substation.
Location CSL-2 is approximately 250 feet downstream of MW-| (Figure 1). Location
CSL-3 is not shown in Figure | but is farther downstream from the seep area, just
above the conol locks, approximately one-quarter mile northeast of the Transit Street
Bridge.

Analytical results ore summarized in Table 4 and are discussed
in Section 4.3.

3.6 First Round Ground-Water Sampling

The first round of Task 3 ground-water samples was collected from 18 new and
previously installed wells on 28 November - 2 December 1983. Well MW-15 was not
sampled at that time because a bailer had become lodged in the well during evacuation;
MW-15 was sampled on 21 December 1983. All samples were analyzed for total phenol,

volatile aromatics, and poly-aromatic hydrocarbons by General Testing Corporation.
Prior to collection of samples, @ minimum of three volumes of water present in

each well were balled utilizing a PVC bailer. Four samples were generally collected

at each well. For analysis of aromatic organic compounds, two septum vials were

Dé65/150 6



Woodward-Clyde Consultants

filled. Additional larger samples vwere collected for analysis of other compounds. To
minimize the opportunity for cross contamination, sampling was sequenced from the
least potentially contaminated wells to the more highly potentially contaminated wells.
An individual bailer was assigned for use at each well, and a minimum of two bail-

fulls were discarded before a sample was collected.

Results of chemical analyses of first round Task 3 sampling are summarized in

Table 5 and are discussed in Secton 4.
40 RESULTS
4.1 Soil Conditions

Soil conditions were generally similar to those observed in Task 2 investigations.
Geologic cross sections compiling information from both Task 2 and Task 3 investigations
are shown in Figures 3, 4, and 5. Where ground surface elevations were approximately
600 feet or higher, generally northeast and southeast of the site, fill material was
underlain by interlayered red-brown silt, fine sand and gravelly clay. These soils are
believed to be stratified glacial lake deposits and glacial till. Overburden thickness in
this area was found to be generally greater than 15 feet, ranging from 14.8 feet at MW-
6 to 31.5 feet at MW-I4.

Where ground surface elevations were less than approximately 600 feet, generally
northwest and southwest of the site, soil types were more variable and appeared to
consist largely of man-made fill. Observed soils included gray-brown silt, clay, and
fine sand and red-brown sandy silt, silty clay and gravel. Organic materials were
frequently observed. Overburden thickness in this area was typically 12 feet or less
but ranged from zero at MW-16 to 17.0 at MW-2.

Coal tar contamination in site soils was more widespread than supposed before

Task 3 investigations. All test pits and four of the six soil auger borings drilled on

site encountered indications of coal tar beginning at depths ranging from 6 inches to
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|2 feet. Concentrations appeared to increase with depth and were generally greatest
immediately above the top of rock. Test trench TT-2 (Figure 2) exposed three wooden
sump pits, each filled to the top with black liquid believed to be coal tar. Each pit
was approximately 7 feet by 5 feet by 3.5 feet and was covered with hand-hewn stone
slabs. Coal tar odors were also detected in offsite soil fill near the ground surface
in wells MW-6 and MW-9, and at depth 10 feet in MW-I10.

Chemical analyses of selected soil samples verified that compounds typical of
coal tors were present in site soils over a wide area. As shown In Table 4, trace to
very high levels of phenols, volatile aromatics and poly-aromatic hydrocarbons were
detected in all samples. Sample S-2 from the coal tar sump pit in test trench TT-2
had maximum concentrations of most indicators, os high os 2440 parts per million (ppm)
total phenol and 29,000 ppm naphthalene.

L]

4,2 Rock Conditions

Detailed descriptions of bedrock stratigraphy in the site vicinity are provided in
WCC's Task | report. Geologic cross sections showing inferred contacts are shown in
Figures 3, 4, and 5. As during Task 2 investigations, a distinct contact was observed
between the light gray, fossiliferous dolomite of the Gasport Member and the dark gray
shaly dolomite of the DeCew Member. The DeCew Member was found to grade into
the underlying dark gray limey shale of the Rochester Shale Member.

Rock core recovered from the Gasport Member was generally closely fractured
in the upper | to 2 feet. Condition of fracture surfaces throughout the Gasport was
variable. Some fracture surfaces were observed to be unweathered while others were
more deeply weathered and clay-coated. Fractures observed in vertical core borings
MW-10 and MW-17 were generally near horizontal, but inclined borings B-3-1 and B-3-2
intercepted fractures at high angles to the near-horizontal bedding planes. Stylolites
and vuggy zones were frequently encountered. No evidence of coal tor contamination
in 1helGosport Member was observed except in wells MW-8 and MW-15, where odors
were detected during drilling.

D65/150 8
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Loss of drilling fluid, indicating zones of high permeability, occurred on two
occasions during Task 3 drilling, both times near the top of the DeCew Member, in B-3-
2 and MW-11. Condition and orientation of fracture surfaces in the DeCew Member
were generally similar to that observed in the Gasport. Stylolites and vugs were
likewise encountered. Visual and olfactory evidence of coal tar contamination in the
DeCew Member was encountered only in the four cored borings, B-3-1, B-3-2, MW-10,
and MW-17 and in MW-15. In these borings, coal tar could be seen and smelled on

fracture surfaces parallel to bedding and also along fresh mechanical breaks produced
by hammer blows.

The Rochester Shale Member typically appeared to have slightly fewer fractures
than either the Gasport or DeCew Members. Strong coal tor odors and/or slicks were
noted during all drillfng in the Rochester Shale except for wells MW-7 and MW-14. An
oily film and petroleum odor were noted in the Rochester Shale in well MW-14. In
recovered core, mineralized vugs and fresh mechanical breaks were both found to emit

strong coal tar odors, and fractures surfaces had iridescent coatings.

The elevation of the bedrock surface as encountered in borings was plotted and
contoured as shown in Figure 6. The site appears to be situated on a bedrock high.
The highest bedrock elevations in the area were encountered in well MW-7 and boring
B-3-2 at the western end of the site. As shown in Figure 6, elevations higher than
588 feet were encountered within a roughly triangular area that extends from boring
B-2 on Genesee Street, southwest to the 1939 Sewer Improvement Plan boring on State
Road, and southeast to monitoring well MW-4 on Saxton Street. The bedrock surface
appears to slope away from this triangular area in all directions except the southeast,
where high elevations may continue beyond MW-4. The bedrock surface slopes
approximately 500 feet per mile toward the canal south of the Transit Street Bridge
and probably less than 100 feet per mile elsewhere.

The contact between the Gasport Member and the DeCew Member was found to

be more irregular and less planar than the top of the bedrock surface. However, the

site also appears to be situated on a high point of the DeCew Member. The contact
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generally dips toward the canal with an anomalously low area north of the site in the
vicinity of wells MW-11, MW-12 and MW-17. As shown in the geologic cross sections
(Figures 3, 4, and 5) the top of the DeCew attains relative high points at the site and
also at well MW-9 northeast of the site, well MW-2 northwest of the site, and boring
B-1 south of the site.

4.3 Ground-Water Conditions
4.3.1 Ground-Water Flow

Permeability wvalues calculated from in-situ testing in bedrock are
summarized in Table 2. Generally, permeability was on the order of 10-% cm/sec to
10-5 cm/sec, with calculated values ranging from 2.5 x 106 cm/sec in MW-7 to
1.8 x 10-3 cm/sec in MW-12. Permeability calculated for wells sealed in the Rochester
Shale Member (MW-6, MW-7, and MW-12) was not consistently different from that

calculated for wells spanning all three rock stratigraphic units.

Water levels in monitoring wells were measured at completion and several
times both before and after the canal level was lowered for the winter months.
Hydrographs for the period 25 October 1983 through 21 December 1983 for all newly
installed and previously existing wells are shown in Figures 7, 8, and 9. As expected,
ground-water elevations typically dropped after canal lowering, but wells sealed in the
Rochester Shale showed a much greater response than other wells (Figure 9). Among
unsealed wells, response to canal lowering was generally greatest in those wells nearest
the canal (MW-1, MW-13, MW-16 and MW-8, Figure 8). Exceptions were noted at MW-
2 and MW-15, which although near the canal, showed only erratic or very slight changes
in water levels at the time of canal lowering. Recorded water levels in approximately
half the monitoring wells rose during the month of December (Figures 7, 8, and 9).
This may be due to increased recharge from snowmelt or possibly due to the formation
of ice dams at the exposed rock face in the canal. No correlation between permeability

and well response was apparent.

D65/150 10



Woodward-Clyde Consultants

Water levels in wells sealed in the Rochester Member were found to be
variably 3 feet to 38 feet lower than water levels in adjacent unsealed wells. A

significant downward ground-water gradient thus exists in the site area.

Water level elevations measured shortly before canal lowering were ploﬁéd
and contoured as shown in Figure 10. Sealed wells MW-6, MW-7, and MW-[2 were
excluded from contouring. As concluded from Task 2 studies, the local ground-water
gradient is to the north-northwest, toward the canal. The steepest gradient, 0.13 (660
feet per mile) was observed south of the Transit Street Bridge. Elsewhere, gradients
were approximately 0.05 to 0.08 (260 to 420 feet per mile).

The configuration of the ground-water table as shown in Figure 10 does
not entirely correspond to the bedrock surface shown in Figure 6. Ground-water flow
is directed away from the site only to the north and northwest, but the bedrock surface
slopes away from the site to the east and south as well. Ground-water flow directions

thus do not appear to be controlled by the bedrock-overburden interface alone.
4.3.2 Water Quality

Task 2 sampling results are summarized in Table 3, and Task 3 results
are summarized in Tables 4 and 5. Task 3 analytical results are presented in Appendix
D. As shown, detection limits may be variable, generally increasing with increasing
concentrations, due to analytical techniques.

Results of previous sampling at monitoring wells MW-1, MW-2, MW-3, MW-
4, and I1W-2 were compared with results of recent Task 3 sampling at the same wells.
Significant increases in all coal tar indicator parameters were observed in well MW-/|
since May 1983. Concentrations of the same parameters decreased in well MW-2 and
showed relatively little change in well MW-3. Some poly-aromotic hydrocarbons were
detected in November 1983 in wells MW-4 and IW-2, where none had been detected in
previous sampling (Table 5).

Dé65/150 ' 1
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Comparison of analyses of samples collected from wells MW-8, MW-9, and
MW-13 on 7 November and on 28 November suggests that parameter concentrations
can vary even over short time intervals (Tables 4 and 5). In monitoring well MW-8,
concentrations of all parameters except total phenol decreased significantly during this
three-week period. Phenol concentrations increased slightly. In wells MW-9 and Mw-
13, concentrations of most parameters decreased slightly or remained approximately
the same. Low levels of phenol were detected in the second sample collected from
MW-13 where none hod been detected in the earlier sample. These short term variations
in ground-water chemical quality may be the result of delayed well response after

development or may be related to canal lowering.

The lateral distribution of representative coal tor indicator parameters
was evaluated by plotting and contouring concentration values in ppm. For consistency,
only data from those wells completed in the Rochester Shale Member were contoured;
data from wells IW-1, IW-2, and MW-11 were excluded. Because of the wide range in
concentration values, a logarithmically scaled contour interval was used, and contours
were generally logarithmically Interpolated between data points. The resulting contour
maps shown in Figures 11, 12, 13, and |4 show the distribution of total phenol, total
volatile aromatics (Method 602 Series), total poly-aromatic hydrocarbons (Method 610
Series), and naphthalene. For all parameters, no consistent relationship between bedrock

permeability and contaminant concentrations was apparent.

The possible existence of off-site sources for observed cool tor indicator
parameters in ground water was not specifically examined. A gas station is located
just north of the western end of the site, across LaGrange Street. Of the three groups
of cool tor indicator parameters, i.e. phenols, volatile aromatics and poly-oromotic
hydrocarbons, volatile aromatics are also commonly associated wifh gasoline.

Phenol was detected in all wells except MW-15. As shown in Figure {1,
phenol concentrations greater than | ppm were limited to the western end of the site,
with a maximum of 9.17 ppm at MW-10 just north of the site across LaGrange Street.

Concentrations appeared to generally decrease in all directions away from this maximum,
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and concentrations observed in the peripheral wells MW-15, MW-13, MW-9, MW-14,
MW-5, and MW-16 were less than 0.0! ppm.

Distribution of volatile aromatics, poly-aromotic hydrocarbons, and
naphthalene in ground water was slightly different from that of total phenol. Within
samples, a correlation was observed between concentrations of volatile aromatics and
concentrations of poly-aromatic hydrocarbons. As shown in Figures 12, 13, and 14,
highest concentrations were observed in a narrow area extending northeast from the
western end of the site. Concentrations decreased in all directions away from this
maximum except to the northeast, where high concentrations may continue beyond MW-
15. Concentration gradients of these groups of contaminants do not correlate with the
observed ground-water gradient east, south, and riortheast of the site. The relatively
high concentrations detected at wells MW-10, MW-12, and MW-15 indicate that a large
portion of the poly-aromatic hydrocarbons and volatile aromatics may be migrating
transverse to the inferred ground-water gradient shown in Figure 10. The linear
configuration suggests that the primary migration path is selective and may be at least
partially controlled by a northeast-trending set of bedrock fractures, possibly the some
set which defines the canal.

The relatively low -levels of wvolatile aromatics and poly-aromatic
hydrocarbons detected at wells MW-14, MW-4, and MW-5 indicate that some upgradient
migration has taken place, if it is assumed that the contaminants have an on-site source
and that no other source upgradient of wells MW-14, MW-4 and MW-5 exists. The
distribution of volatile aromatics does not preclude the possibility that post or present
activities at the gas station across the street from the site may be a contributing
source of the volatile aromatic compounds in ground water. An oily coating, possibly
gasoline, was observed in the first evacuation bail collected from well MW-I7. This
well, located immediately downgradient of the gas station, showed the maximum
concentration of volatile aromatics in the site area (54 ppm), although the some order
of magnitude was observed at wells MW-7, MW-3, and MW-10.

The vertical distribution of contaminants was evaluated by comparing
concentrations in nested deep and shallow or unsealed wells (MW-6/IW-2, MW-12/MW-11,
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and MW-7/MW-3). As shown in Table 5, concentrations of poly-aromatic hydrocarbons,
including naphthalene, were much higher in wells sealed in the Rochester Member
(MW-6, MW-12, and MW-7) than in the adjacent shallow wells (IW-2, MW-11) and the
unsealed well (MW-3) near MW-7. Concentrations of other parameters were generally
similar in nested well pairs, but the on-site well sealed in the Rochester Member (MW-
7) had a higher phenol concentration than the nearby unsealed well also penetrating
the Rochester (MW-3).

The coal tar indicator parameters found in ground water in the site area
were not consistently present in surface water samples collected from the canal. As
shown in Table 4, phenols were detected only in the first sampling event and reached
a maximum concentration of 0.157 ppm at CSL-2 just downstream of the seep location.
No volatile aromatics were detected in any samples. Naphthalene was also never
detected, but low levels of other poly-aromatic hydrocarbons were detected at CSL-I
and CSL-2 during the second and third.sompling events. The only contaminants detected
at CSL-3, one-quarter mile downstream of the seep location, were low levels of phenol
in the first sampling event, anthracene/phenanthrene in the second sampling event, and
pyrene in the third sampling event. During the second sampling event, the total
concentration of poly-aromatic hydrocarbons was higher upstream of the site (CSL-1)
than downstream of the site (CSL-2 and CSL-3). Generally, concentrations of all tested
coal tar indicator parameters were below or just slightly above detection limits, and it

is not clear whether the trace levels detected in the canal water have an on-site source.

5.0 CONCLUSIONS

Coal tor contamination of site soils is widespread, but highest concentrations
appear to be centered at the sump fits at the western end of the site. The presence
of additional undiscovered sump pits on site is not precluded. Based on field observations,
additional minor coal tar contamination sources may be present in off-site soil fill
materials. A gas station located across the street from the site must also be considered

as a potential source of volatile aromatics, because of the relatively high concentrations
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detected in an adjacent downgradient well and the observation of a gasoline-like coating
during well evacuation.

Near-vertical fractures, potentially acting os conduits, are present in bedrock
underlying the site. The upper | to 2 feet of rock were generally closely fractured,
and loss of drilling fluid may indicate an additional discontinuous fractured horizon near
the top of the DeCew Member. Bedrock permeability was calculated to be on the order
of 10-4 cm/sec to 10-5 cm/sec and is likely to be primarily fracture permeability. No
correlation between permeability and well response to canal lowering was apparent.
Correlation between permeability and contaminant concentrations in ground water was

likewise not apparent.

A significant downward vertical gradient exists between ground water in the
Rochester Member and that in overlying units. The lateral ground-water gradient ranges
from 0.05 to 0.13. Local ground-water flow may be independent of the configuration

of the bedrock surface.

Coal tar compounds detected in ground water in the site area were similar to
compounds detected in site soils. Highest concentrations were observed in an area
extending northeast from the site. The highest level of volatile aromatics was measured
in well MW-17, immediately downgradient of the gas station across the street from
the site. Volatile aromatics and poly-aromatic hydrocarbons appear to hove migrated
at least 800 feet northeast of the site, based on the presence of 27.5 ppm total poly-
aromatic hydrocarbons in well MW-15. This migration was probably controlled by
fracture flow within rock. Poly-aromatic hydrocarbons, including naphthalene, became
more concentrated with depth. Because some contaminants were detected in upgradient
wells, contaminant migration does not appear to be governed by the lateral ground-

water gradient alone.

Migration of cool tor contaminants from site soils to ground water within bedrock
is believed to occur by percolation downward through overburden to the bedrock surface.
Infiltration water then flows laterally along the bedrock surface or within the upper

few feet of fractured rock. Near-vertical fractures in bedrock and the downward
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vertical ground-water gradient allow downward migration of contaminants to lower
horizons in bedrock.

Mechanisms of coal tar migration ore complex. Because of the hydrodynamic
conditions at the site and because of the interactive nature of the various driving

forces, the true contaminant transport mechanism cannot be precisely defined.

Within bedrock, a number of driving forces are believed to cause migration of
contaminants in directions not necessarily the some as the local ground-water gradient.
These driving forces may include capillary pressure, buoyant forces, dispersion, and
osmotic pressure. The direction and magnitude of the forces are affected by numerous
physical and chemical properties of the ground-water, coal-tar, rock system, such os
viscosity differences, specific-gravity differences, interfacial properties, relative
concentrations, system temperature and pressure, and the presence or absence of surface-
active agents or dissolved gases. Constituents of coal tar may be present in the
subsurface as substances dissolved in water, as liquid phases immiscible with water, or
as emulsions. Each of these fractions will show different responses to each driving
force. In addition, the magnitude of the individual forces may vary independently with

time.

The quality of canal water downstream of the site is not greatly different from
that upstream of the site for the analyzed parameters. Previously performed Task 2
analyses had indicated that chromatogram scans of canal seeps were virtually identical
to chromatogram scans of site soils believed to be contaminated with coal tar.
Concentrations of coal tar contaminants in ground water reaching the canal are believed

to be reduced by both dilution and volatilization.
6.0 RECOMMENDATIONS

We recommend that all additional rounds of samples be collected from all 19

existing wells to evaluate time-dependent variations in contaminant concentrations.
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We also recommend installation of additional wells. Canal water samples should be
collected from three locations during each quarterly sampling event after 1984 refilling.
We also recommend that water levels be recorded on a monthly basis in order to

evaluate seasonal fluctuations in ground-water levels.

Quarterly sampling and monthly water-level readings should continue through
August 1984 as planned, or for as long a period as required to establish a data base
sufficient for valid statistical analysis. Results of continuing Task 3 sampling will
provide input necessary for the development of a conceptual physical model for Task 4

risk assessment.
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BORING AND WELL DATA

TABLE |

Woodward-Clyde Consultants

*These borings from 1939 New York State Sewer Improvement Plan.
(Ground elevations from base map by Lockwood Support Services.)

NOTE: All elevations ore‘in feet

oaQa0n oo

- Not encountered
Water level before casing was pulled
- Cannot be interpreted from boring log
Not determined
Inclined 35° from vertical, to N70W

f - Water level measured on 17 or 18 November 1983
g - Water level measured 14 November

Dé5/150

Existing Depth Elev. Elev. Elev. Elev.
Boring Ground of of Top of Top of Top of
No. Elev. Boring of Rock of DeCew of Rochester Waterf
B-1 607.94 50.0 585.6 574.6 564.7 601.5P
B-2 596.32 38.8 588.1 568.6 564.0 a
B-3 607.32 41.8 587.6 574.7 a 606.0b
B-3-1¢€ 603.39 51.5 589.3 574.4 561.4 d
B-3-2¢ 595.89 50.0 587.2 569.0 563.9 d
MW-1 594.33 48.0 586.4 573.1 566.8 574.2
MW-2 595.00 50.7 578.0 575.2 564.7 576.0
MW-3 600.95 60.0 588.5 572.0 560.8 593.0
MW-4 627.57 82.2 588.2 571.8 563.0 607.7
MW-5 604.91 50.0 586.3 570.9 561.9 597.5
MW-6 604.41 50.0 589.6 574.4 567.9 590.2 -
MwW-7 600.48 55.0 589.8 573.0 560.5 590.0
Mw-8 574.47 30.0 570.2 565.5 558.0 564.5
MW-9 602.12 50.0 585.3 575.6 569.6 593.4
MW-10 597.97 50.0 586.0 573.5 564.5 588.9
MW-11 596.49 30.0 587.1 570.0 a 588.6
MW-12 596.35 53.5 586.8 568.9 563.9 583.7
MW-13 593.73 50.0 585.3 568.7 561.7 570.7
MW-14 617.12 70.0 585.6 571.1 563.6 605.2
MW-I5 591.31 50.0 586.0 573.8 565.3 578.3
- MW-16 574.69 30.0 583.5 568.2 560.7 566.9
MW-17 594.36 35.0 586.4 569.9 563.4 582.09
IW-1 594.37 1.6 586.5 a a 587.3
Iw-2 604.93 21.0 586.9 a a 603.0
B# 15% 593 69.5 587 568.5 c c
B# lé* 594.5 70 582.5 c c c
B# 7% 598 73 588.2 c c c
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l TABLE 2
PERMEABILITY TEST DATA
]
Interval
l Tested Permeability
Well No. (Depth, Feet) cm/sec
B
l MW-1 29.5 - 48.0 8.2 X 1072
MW-2 20.5 - 50.7 3.9 X 10-3
. MW-3 | 1.7 - 60.0 5.8 X 10-5
MW-4 19.0 - 82.2 1.9 X 10-4
I MW-5 21.8 - 50.0 2.3 X 10-4
. MW-6* 39.5 - 49.5 9.5 X 10-6
~ MW-7* 44.5 - 54.5 2.5 X 106
I \MW-8 20.0 - 30.0 .1 X 10-4
MW-9 19.0 - 50.0 1.7 X 1074
l MW-10 14.0 - 50.0 3.0 X 10-4
MW-11 10.0 - 30.0 8.7 X 10-4
l MW-12% - 43.7 - 52.8 1.8 X 10-3
. MW-13 27.4 - 50.0 2.5 X 10-4
MW-14 11.75 - 70.0 5.1 X 10-4
l N MW-16 12.0 - 30.0 1.1 X 104
MW-17 21.7 - 35.0 3.7 X 10-3
]
' *Wells sealed in Rochester Shale Member.
All permeability values calculated from slug tests.
]
1
1
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Table 3

Chemical Parameters Detected in One or More Samples at the
Lockport Coal Tar Site

February 2-3, 1983 May 4, 1983
Paraineter Linits@ Soil Seep | &_"ﬂ.a}-—pm;'me-l MW-2 Mw-3 MW-4 w-2 MW. | Mw?#m—%ﬁ%%'lﬂ MWL Iw-2
Total Phenol pom 8.ub 1.971 0.045  0.028 0030 0.747 ND 0016 D 0.i15 0426 0.022 ND
BOD (S day) pom NA 420 TYSNTR) 19.2 120 63 1.2
Civomiun (total) ppm 9.5 (X3 ND ND ND [ ND ND
Ctwornium (hexovalent) ppm MNA 0.28 ND ND ND ND ~ND ND
Copper ppm 16,50 1.53 ND ND ND 1] ND N
Zinc pom 20 1.2 0.03 ND ND N N 008
Antimony ppm 2P 0.9 ND ND ND 0.3 0.4 ND
Methad 602 (Aromatics)
Benzene pom D 0.059 ND  0.046 O 105 N 00 0.014 1.58 4f2 0.003 0.008
Tolvene om 00710 D N 0120 ND 2.3 ND 0,003 NO 0.95 1% 0003 0.003
Ethyl Renzene ppm G072 ND NO 0033 N on N ND 0.001 0.43 Ll N 0.001
p-Xylene pom D 0.072 0002 0019 ~ND 0.20 ND ND 0.010 0.48 0%  ND 0.001
o0-Xylene ppm N 0120 0025 0032 N 039 ND 0.002 0.020 0.57 057 ND 0.004
Styrene ppm N ND ND 0.004 ND 0.5 N N ND ND 043 ND ND
n-Propylbenzene pom N ND N> 0.003 ND 003 ND (¥ ND 007 ND ND ND
Method 604 (phenolics)
Phenol ppm ND ND 0.03 ND tD ND ND ND
4-chioro-3-Methylphenol  ppm ND 0.60 ND ND ND ND ND ND
Dinitraphenol ppm ND 3.5 ND ND ND ND ND ND
Pentachlorophenol pom ND 2.7 ND ND ND ND ND NO
Bose Neutrals
Acenaphthene peb 48,000 30 140 N NA 190 ND N
Acenaphthylene peb 16,000 460 1o ND NA 70 ND ND 60 D 50  ND ND
Anthrocene pob 15,000 1o Y] N NA 130 ND N
Renzo (A) Antivocene  ppb 20,000 10 16 ND NA 8l ND NO
Uenzo (A) pyrene ppb 14,000 ND ND ND NA 51 N ND
J4-Bencolluoranthene  ppb 19,000 3 13 ND NA 9 ND ND
Benzoperylene pob 5,600 ND N ND NA a3 ND ND
Benzo (K) fluoranthene  pob 19,000 13 13 ND NA P ND ND
Risl2-E thylhexyl)Phthalate pob ND 8 ND ND NA ND ND ND
Chrysene peb 14,000 & 0 N NA ) N o
Fluoronthene pob 32,000 20 ” ND NA 120 ND ND
Indeno (1,2,3-CD) Pyrene  ppb 9,600 ND ND N HA N ND ND
Naphthalene b 220,000 3,100 19 250 NA 5700 N ND 7%0 280 8,300  ND ND
Phenanthrene ppb 96,000 7% 120 ND NA 500 () N 66 180 10,000 ND NO
Pyrene ppb - 52,000 320 " ND NA 1o ND ND
NOTES:

6. ppm means mg/l for water somples and mg/kg for soil somple.
ppb means ug/l for water samples and ug/kg for soil somple.

b. Sample collected November 23, 1982, delivered o iaboratory December 6, 982

A meons nat onalyzed
ND meuns not detected (detection limits moy vary)




TABLE 4
CHEMICAL ANALYSES - TASK 3 SOIL, SURFACE WATER AND PRELIMINARY GROUND WATER SAMPLING
NYSEG COAL TAR SITE
(Chemical Parameters Detected in One or More Samples)

19-20 (kctober 19H) 1 November 198) 11 November 1983 (8 Novenber 198)
Sarmpte Lo ative Swnple Locatian _ Sanple Location Swnple Locotion
2w ter Unita® (-0 CS-2 CN-) VE-245 10 TE-5/5- 90 T1-25-2 AN-4/5-19 AlY-s/S- 10 MW.H  Mw-9 MW-13 C4.-) -2 €S- CSL-) CS.-2  CS-)
Total Ihetwl ppen 0.005 0.157 0.010 on 169 2440 1.06 0.62 0.010 0.047 ND ND ND ND ND ND ND
Method 602 (Aromalics)
lenzene ppm ND N N 0.04 ¢ 0.008 t28 6.6 0.09 0.180 0.005 0.004 ND ND ND ND ND ND
Toluene n D (3] ) 0.049 0.006 155 26.0 0.U5 0.015 0.00) 0.004 ND ND ND ND ND ND
E iyl Henzene [rely ND ND ND 0.txl6 0.007 [[IX} 5ht oNn 0.260 0.0H 0009 ND ND ND ND ND ND
p-Xylene pon N} ND) ND 0.0979 0.002 255 1.5 1.619 0.026 0.006 0.042 ND ND ND N ND ND
m-Xylene ppm ND ND N s 194 6.4 0.018 0.010 0.02) ND ND ND ND ND ND
o-Xylene man ND ND ND 0.023 0.004 46.0 (I N) 1.05 0.060 0.010 0.019 ND ND ND ND ND ND
Styrene pn ND ND ND 0.022 0.029 106 ([X] 2.19 0.001 0.002 ND ND ND ND ND ND ND
n-Propyihensene ppm ND ND ND 0.006 0.003) 4.9 48 2.09 0.023 0.002 N ND) ND N ND ND ND
Metind 610 (Puly-Asomatic '
Hydrocarboris)
Acenaphilene pom ND ND ND 2.5 38 3000 2% 6.5 1.28 0.045 0.006 ND ND ND ND ND ND
Acenuphthytene ppn ND ND) ND .8 36 4500 960 v.6 0.15 0.087 0.013 ND ND ND ND ND ND
Antty acene® ppm ND [ )] ND n 35 13,700 4600 (L} 2.08 0.19 0.020 0.017 v.018 0.006 0.002 0.004 ND
Henzo (A} Anttvacene ppm ND ND ND n L] w0 I 12 0.16 0.043 ND 0.013 0.015 ND ND ND ND
Benzo (A) pyrene ppm ND ND ND 7 52 1500 Je0 12 0.15 0.051 ND 0.010 ND ND ND 0.008 ND
Hetizoperylene ppm ND ND ND 10 15 00 69 1.6 0.019 ND ND ND ND ND ND ND ND
Henzo (K) Nuoranthened Pom ND ND ND 2% L1} 1600 210 1] 0.092 0.050 N) 0.005 ND ND ND 0.00? ND
Ciwysene novn ND ND ND 16 n +300 0 88 0.13 0.099 ND 0.011 0.015 ND ND ND ND
+ tuor anthene P ND ND ND £ ne $300 690 18 0.64 0.004 0.005% 0.6 0.009 ND 0.002 0.005 ND
Fluorene ppm ND N ND 34 L% 4500 1 00 5.1 2.03 0.10 0.028 0.010 ND N ND ND ND
Indeno (1,2,3-CD) Pyrene® ppm N ND ND 26 n 4%0 80 5.8 0.053 0.020 ND ND ND ND ND ND ND
Nophihotens ppm ND ND ND (X} 1.8 29,000 1900 [} 0.45 0.075 ND N ND ()] ND ND ND
Pyrene ppm ND ND ND 0 948 4500 1000 8 2.81 0.064 0.006 0.001 0.006 ND 0.003 0.00¢ 0.00}
Notes:

a.  ppn nwans ing/] for woler somples and ug/g for soil samples.
b. Surl surnples

Flutes with Nenonthrene

t lutes with ez (H) Fluoronthene

1 tules with ibenzo (AH) Anthrocene

I ess thews S ppn

tiules with mn-Xytene

CS nwans conal sumpling locotion

1T means lest wwech

AB memns wuyer boring

Femnan

sjue}Nsuo) apA|D-pieMpoom

ND meuns nut detected (detection limits may vary)



' TABLE 5
CHEMICAL ANALYSES - TASK 3 FIRST ROUND SAMPLING
NYSEG COAL TAR SITE
(Chemical Parameters Detected in One or More Samples)

28 November 1983 - 2 December 1983
" Sample Location '

Parameter Units® MWL MW MWD MWL MWSS  MWSE MW MWSE MW-9 MWI0 MWeDl MW.I2 MWe1) MWeA MWeISE MWole MWel? W) w2
Total Phenol ppm 0.085 0.081 1.09 0.014 0.005 0010 638 0.014 0.005 9.47 0.057 0.021 0.006 0.007 ND 0.008 0.15) 0.017 0.020
Melhod 602 (Aromalics) ’ . .
Benzene pom o170 0.520 a8 0.003 0.005 0.008 3.56 0.052 0.001 6.36 1.06 6.7 ND 0.004 0.012 0.002 2] ND ND
Toluvene ppm 0.2 0.220 318 ND 0.001 0.029 368 0.005 0.007 4.98 1.46 0.64 ND 0.007 0.027 0.003 1 0.005 0.00¢
Ethy! Benzene ppn ~ 0.260 0.19% 1.96 ND 0.00% 0.013 0.9% 0.044 0.003 Loy 0.6l 1.34 ND ND 0.057 0.026 4.8 0.004 - ND
p-Xylene ppm 0.04} 020 0.42 ND 0.002 0.006 0.26 0.012 0.005 0.68 1.06 0.to ND ND 0.120 0.007 S.7 0.005 ND
m-Xylene ppm o.08t ol 1.06 ND ND 0.017 0.67 0.009 ND 1.63 .22 0.3% ND ND 0.097 0.007 154 0.010 0.001
o-Xylens ppm 0.062 0.280 [ 9/ B ND 0.002 0.04) 0.46 0.014 0.003 1.16° 1.47 Q.54 ND ND 0.076 0.0ts 10.9 0.008 ND
Styrene pom 0.005 ND 0.56 ND ND ND 0.90 0.001 ND 0.42 ND ND ND ND ND ND NDe ND ND
n-Propylbenzene ppm 0.014 0.082 ND ND ND 0.002 0.048 0.007 ND 0.04 0.06 0.09 ND ND ND ND 39 0.002 ND
Melhod 610 {Poly-Aromatic
Hydrocarbons)
Acenapthene ppm [ $1} 0.017 1.9 ND ND 0.003 2 a2 0.072 (B 0.0 »” 0.007 ND 3.9 ND 4.7 ND 0.008 E
Acenapthylene ppm 0.008 - 0.013 3.2 ND 0.012 0.003 49 0.049 0.016 2.2 ND 1.8 0.02) ND 1.6 ND 2.4 ND ND
Anthracened pom 0.20 0.054 6.2 0.00) 0.007 0.0 9 0.25 0.12 k. 0.92 97 0.002 ND kR ND 3.6 ND 0.007 8
Henzo (A) Anthracene pom ND 0.012 0.88 ND ND ND n 0.022 ND 0.58 025 2.5 ND ND ND ND o.18 ND ND n.
Benzo (A) pyrene ppm ND 0.014 0.86 ND ND ND " . 0.025 0.008 0.55 .13 2.6 ND ND ND ND ND ND ND i
Benzo (gh,i) perylera ppm ND ND 0.24 ND ND ND 29 0.002 ND ND ND .59 ND ND ND ND ND ND ND Y
Benzo {K) fluoronihene® pom ND 0.008 0.57 ND ND ND Ix} 0.015 ND 0.3t 0.069 [ 83 ND ND ND ND 0.12 ND 0.004 -
Cheysene ppm 0.4) 0.041 on 0.006 0.006 0.0 8.0 0.016 0.0 0.37 0.27 1.8 ND ND ND ND 0.16 . ND 0.016 9-
Fluoranthene ppm 023 0.032 LS 0.002 06003 - 0037 k] 0.050 0.014 1.1 0.34 4.4 0.007 0.00) ND ND 0.86 ND 0.016 o
Fluorene pom 0.095 0.022 2.7 ND 0.005 ND 38 0.1 0.068 I.6 0.40 7.1 0.017 ND 1.3 ND 2.6 ND 0.007 ;
Indeno (1,2,3-CD) Pyrened ppm  ND ND 0.27 ND N ND kX 0.004 ND ND ND 0.66 ND ND ND ND ND ND ND o
Nophibalene ppm 3.0 .01 n ND 0.012 . 0.034 97 0.12 0.077 54 0.42 »” 0.002 ND 5.6 ND LY} ND 0.002 4+
Pyrene ppm [1 %X} 0.026 1.7 0.003 0.003 0.041 n 0.05¢ 0.017 1.2 0.40 5.5 0.009 0.003 ND ND 0.37 ND 0.019 0
o
3
Notes: n
0.  ppm meons mg/l c
b. Elles wilh Phenanthrene :
€. Eiutes with Benzo {B) Fluoranthene Y
d.  Eiutes with Dibenzo (A,H) Anthracene
e. Less than | ppm 3
1. Sompled 21 December 1983 ";,"

ND means no! detected {(detection limits may vary)
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ELEVATION, FEET

520

csL—2 MW—13 | MW—1 IW—1 ' VW17 MW -2
MW—15 (PROJ. 50 FT SE} (PROJ. 33 FT NW) B—15 (PROJ. 20 FT SE} (PROJ. 25 FT SE) ' {PRQJ. 25 FT NW) B-16 (PROJ.S3FT N)
SECTION B—B’
(FIGURE 4)
A
NITE
Y SILT (L H
SILTY CLAY SANDY SiL SAND
SANDY SILT KR GRAVEL SILTY CLAY
A i 1
SANDY GRAVEL 1/ ORGANIC SILTY CLAY ¥ SANDY CLAY

NOTES:
1. SEE FIGURE 1 FOR LOCATION OF SECTION -

2. GROUND SURFACE ELEVATIONS SUPPLIED BY
BY LOCKPORT SUPPORT SERVICES

3. GEOLOGIC CONTACTS PROM BORINGS BY
WOODWARD~CLYDE CONSULTANTS, EXCEPT
B—15 AND B—16, FROM NEW YORK STATE 1939
SEWER IMPROVEMENT PLAN

TRACE GRAVEL

SECTION C-C’
(FIGURE S )

MW-—8

/— CONCRETE SLAB

CSL—
MW-16 (PROJ. 35 FT SE)
—P

S37Tw

Wi e

SILTY SAND

OVERBURDEN
GASPORT M‘EMBER

DECEW MEMBER
ROCHESTER SHALE MEMBER

GROUND WATER ELEVATION MEASURED
17 NOVEMBER 1983

CANAL WATER SAMPLING LOCATION

ELEVATION, FEET

R

PO . — 520

_ HORIZONTAL SCALE
VERTICAL EXAGGERATION =25 X ©

o £
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GEOLOGIC CROSS SECTIOI\% A—A'
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1. GROUND SURFACE TOPOGRAPHY SUPPLIED BY LOCKWOOD
SERVICES
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NOTES:

1. READINGS FOR WELLS INSTALLED IN 1983 v
BEGIN AT TIME OF COMPLETION

2, ALL WELLS ARE OPEN IN ROCK HYDROGRAPHS FOR WELLS

MW-1, MW-3, MW-5, MW-8, MW-10,
MW-13, MW-15, MW—16, AND MW-17

WOODWARD—-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEDLOGISTS AND ENVIRONMENTAL SCIENTISTS

_ WAVYNE, NEW JERSEY
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READINGS FOR WELLS INSTALLED IN 1983
BEGIN AT TIME OF COMPLETION

WELLS MW-6, MW—-7 AND MW-12 ARE SEALED
IN ROCHESTER MEMBER

WELL MW—11 1S OPEN IN DECEW AND GASPORT
MEMBERS ONLY

WELL IW-2 |S SCREENED THROUGH LOWER 3
FEET OF OVERBURDEN AND UPPER 2 FEET OF
ROCK

WELLS MW-11 AND MW-12 ARE NESTED WELLS
WELLS IW—2 AND MW-6 ARE NESTED WELLS

HYDROGRAPHS FOR WELLS
IW-2, MW—6, MW—7, MW—11, AND MW—-12
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* ~17.AND 18 NOVEMBER 1983

<t agd

@csx,q ' CANAL WATER SAMPLING LOCATI

/ .

NOTES:

1. GROUND SURFACE TOPOGRAPHY SUPPLIED BY
SERVICES '

2. SEALED ROCK WELLS (MW—6, MW—7, AND MW—12) WERE NOT "~

INCLUDED IN CONTOURING - - L

3. WELL IW—1 WAS NOT INCLUDED IN CONTOURIN
OF QUESTIONABLE READING

S

ON

LOCKWOOD
§ );»

G BECAUSE

3

4. WATER LEVEL AT MW—-17 WAS MEASURED 14 NOVEMBER A:ND,
EXTRAPOLATED TO 17 NOVEMBER FROM HYDROGRAPH, FIGURE 8

R

5. CONTOURS LOCATED APPROXIMATELY
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TATION

|
J

oy
e0é.g B-3-

INFERRED GROUND WATER CONTOUR MAP
NYSEG LOCKPORT COAL TAR SITE

T

'WOODWARD—CLYDE CONSULTANTS Rz
CONSULTING ENGINEERS, : :

GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
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[ - MiLKY WHIFE
s pg('—i IN COoLOR 33.5
- wH 4 o 78.5FT,
L Wl o, DRiLL RATE =
"'.’.37. HMiNG T
T :‘38 - PRIVLER Bepsr
L 1k J WSING NON -TIRING,
COoORE wAKKRFL AT
i 39 3.5 £1.
i oL WARSH w BTE &
| gb‘io iy VI+TE
witTrn BLwat
[ §rlﬂ . TINGE
i 42 PRILL RATES
Er.-.q,}_. “ MIAN.’FT\
‘;- _ 28.5- U35
44~
Yq

'Y " " . N
2 + ' * T T Y T
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BLANN.
- POCKET
coN0

nao

PENETR

CORE Trat

LOG OF BORING.. MW T 14, ... SHEET.3...OF.3....
[ SAMPLES “ROCK CORT
"L. CAACE .
DESCRIPTION E £ gl 3
E Eg g | REMARKS
(@]

PENETROME TER TIP
arcoveny ¥
axerew

Righd Gray DOLOMITE
(Gespovrt M‘"\ber)
elev, §7/2 FT. Ms.L.

£

4 Dark gray g}a\y DOLOM TE L J
(DeCew Member) 48 -

elev. B503. 6727 ¥ Y. ™M.S.\.

1 Dark Qroy \\me/ AwALE
T (\"\r()\gc'\'ev V\em‘ac\r)

OPEN ROCK 70.0 FI — 33.5 Fr

" i . -
g Y ¥
T
[ Sy
[l 1 Iy

WaSH WATER
COLOR ananGE
From mipy wiite
To MEStum grAY

DRILL € ATES3S N
H3.5 - 4g.5pT

WASH WrTIK
mE vl Gﬂr
VLOE LY9) DAQK
b, ser
DR“.\_ % BT
Er. (\) N Hv ;
-clsm' lOf“h/'—
5t1.8 ¥4 - 2.0 Fr
VRILLER mbanrn
UStG 2% 00,
MOLLER &im AT
52.0€7,
Gray cixy W non.
CORINGE kT
PRILL RATIT =
3.5 mun /Fr“}
52-57 F7
WRSH WRTCK
Dar« nr £ WITE
TRIDESCENT €L,

A’J YET RO LY wwr,

Dritl NATE =
2. <€ ‘Y“IN/FT
ET7HRG2 FT

W oS- wate Y
Pavk BROWANISH-
GRAY WELE wATE

wote TRIDESCENT
sicy €1 M _AND

TN WAaRSHK WRTER
DRiLL RATE =
2.0 MINJET b2 +D
CTFYT (DU R
Creneiv FEuo RATE
DRI\LL RATE = 2.0
MIN/FT 627-70 F3

BoREMUWE TERMINUS 70,0 FT
elev, LU0 FT.
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LOG OF BORING_ M W/ =15

l SHEET_ 1 .OF ..
[FomcT e ocaren ELOVATION AND OATUM RO NO.
| o . o ww yore | 591.3) FI. 192cyusc
[ W T .4 (] OATE STANTED GAYE SEED
eTAR DR YL NG CO. S THEW Hllo ]g3 (83
g _ [COMPLITION BOPTY oK BT
l , WATEL CME. 45 HYDEQRDTA Ky DBRILL Rig 50.0 FT __b.3 ¥y
u;:‘-;mv-va'/;:u TR\ cOWE RouLER 7;::10:”:;'&. ?T_IN N onND § = DY 2 :'NONquoNE
CASING lin. 4w FLUSH JoIvT NX DOLBLE TWwPE Cr B. w7 5y [™g o P 0y
l CASING HAMMER IWEIGHT p)) 14~ ~loror A/ 4 BT T T
SAMPLER ) 3, /'n. 0. /2.0 in- oD _SPL1 T EmanéL e VERTICA L
. SAMPLER HAMMER WEIGHT 44, Lo DROP 30 /M. DAVIE uscrmis
- ] ROCK COAL
' . [’ ‘ bg CRACK t
DESCRIPTION T [eslt Egelill % i
HE Belesl e ¢ g |z REMARKS
w ¥ E Hlag| B @ ! ]
} (-] H
ASPHALT "
' i g wh { DavLLER AUsERED
convcmeTE St TO TOP oF Rouck
- : q AT B3 FT
4+ Gray $-c candy, StV with preces g- 4~ bil‘-!
' . 6¢ cohbles (““/)(F'LL) St 1</’) S {38 DRILLES. ST TEMP-
- Wi ORRAY W IN. Ca -
- b= -
| s 3 To E.5er
l ]L St > %3&:\.5& BoRUL
. - SOTKE T YROrS
1 Red-brouw-r £ sandy, SILT weth ¢y - 53 fagy e erm
. L3
+ Yvoce Clovy mna +vars Yo gome 1 - G-<.
4 Subunzuiar reek fragments (wzw(TlLL)' 45 WASH LATER MLy
I - < 3 g[' _“\J 2 WHITE COLOKED
T - n
1 ToP oF Rock 5.3 FT :F; ¢ 1o |« ! DRILLER & RoxTES
elev. 5BL.o FT. Mo b 3 \ 0 %%,_ ZIN RISER PIPE
l 1 S ] IN RICK SOKST
T - - AND RRiSER FiPKE
> E4 U ANGULLE £ YN,
i v T Crriy wrs §uiLll
<+ Laid = -
T [} ¢ 4 Arown o pepz
I S L g h WASH WATER AT
+ L 4 7:2 57 (eatheres
V2R CYa ., LoOLONM T Fractuve) cos .
4 ¢ < A A - /o0 T onag
A %
' 1 LGatwf‘\f Mew oy | i 7 COoRE Bnrn.&f_s_-
+ ‘ ’ v ek - DRILL A kTE =
.+ &k o G minfET
' T N-]z - g, ~To in.8
o
dr ' b - YV .Y w“\LE,..'_
- ._-.LB -y Dk LATE =
- L34 o by m:N/F'?
4 2..“_' - te.€ - 138 .
- U. - [ SRR ReTe ™
. Cwun/FT 17
4 5 - .
L gp - TO Lo & )
4 ), 2N ksLLEFR
: <+ 2‘_ . J AN
l + :..17.. PRiwL RaTE:
(1% . \-\wxlNIiT’
4 elev. §73.81 FT. m.sove | o | ‘g, Cxo ok ¥
) + " TRIBESLENT WASL
. 1+ Davk gray shaly DOLOMITE| |-19- Slexs AM;:E
+ - L 4 Co AR OL D!
l (DeCew thbe.r) 20 '—ﬁﬁa T’TDL'Z'EEFI\
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l LOG OF BORING,..[W.— [S. . SHEET..Z...OF 3.
’— BAMPLES ROCK CONE
u-. E ae CRACK t
DESCRIPTION S T oleeld ksalii] 2| i REMARKS
1 IR
- o I ©
l + - WaSw L RTEE
1
-J\’ - WED W G eAY
4 Dark o ror) g\na\y DOLOT’I\TK i ] W cColox
j ( DeCew Men\bgv) -2 CoAL TAR EdecEs
4 L < FRoM Bortprobt
+ L 23 AT 2L FT
T P |
1
24
l 1 - ﬂ WASH WrTER
MEDIUm (GRAY
1 25 4
+ f i DwilL RATE =
i " . 2 MmN fFT
' 1 tleu. 5653\ FT. Mev. "26 ) / ‘_
1 27 28 -3 85
T | ] WheH WAETEER
I 4 '-2?)-' From ML tuewy
+ R J 10 pawrn (AN
1 [ oq CO.or KT 20F7
1] o
+ Doark (::}\rc«.‘/ l'\me,y S'Hf‘tLt - 29 ~
l T ( Rochecter Membu’) -31 -
j- i -
‘: N"ll . corlL TRR 9_5_’9;
N - At TRITESCINT
+ ©l 33 - Siick: AT 3257
1 i | DRit. L RaTES
i 2_3(.' - 2 Wi [FT 3LT0
l 1 by 4 BT VA
! (55 crin v
l 1 0_3‘. _ Daerx GrrP Yy
1 L4
i | 37 -
I S
af J
l -+ Qi—38—
i ! | i
I L o '—g? —1
+ - -
r fqo—j DrRiLL RETE -
s 1 Ly 4N JeT
' 4 L 4 Ho g4 7 FT
+ SCTE WasH DAERK
. + - ~ Gray 1N COLOF
S —HB =
ko _u e
l 4 ! 4 -
y<
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LOG OF BORING..[M .= 15....... SHEET..7...OF ...
= ) " e
é u-_ . . Lt 32 CAACR x
DESCRIPTION i| £ |5t % HTHEINE REMARKS
F aj ] H E:. R E E 8 4 §
=) il ¢
v_‘“'— DeiL RATE =
~ | -
Park 3ro~ l\m'ty SHALY g—g,n_ 2.0 JFT
L4 1 H7 mbofr
(Rockes*—er Memker)
Q-HS-
w- -
3-4?1 Wor-an e OOJF
- - IN W '-L_A;_

' 50+ ComeceTiore oF
BORENULE TERMINUS 5p.0 FT | ] IneTa LAt
Q‘G\’- 5“\-3\ FTt A%\, 5 T

o -
—
b -
L 4
p— -
— —

" 3 PO e
v 4 g g T L4 g T * g \j s




SHEET_1._OF 2

e e—

2244485

T FORDD

clev. 508,19 FToman

DARK me ghé\,_; DOLDM\'\T

110(83
BT Ly BT
ol MoME I:out
9. el AKX Y3
SAMPLER V2 /v . 4. /3.0 iN 0B SPLIT BARREL —Jﬁ _ vV ERTIC AL
SAMPLER HAMMER IGHT u.,g 0. DROP 39 IN. - DAVID MUSCALD
— N m ) W0cE 00N —-—
: ‘5 14 B G L= t
oewmmon ' ) '3 1 REMARKS
i_"‘. i t ‘ ‘ l
L ONCBE FLOU R SLAD L . s A DRI1GILER AWGEQED
CONCRETE FLOUR.JLED. [, 11 1° TO (-0 £ T - BasaN
. Ea— Tl 13 usine 378 18 RILER
i ST " 21 \l ¢ |oi FORMED RocK SOKET
S S e = FRom V13 TO B-26T
O I . N - Guo«TED §.L FT
s Q-Iﬁ“\'* SW\IDO \/-OMH E . . OF BLACK vroN

"1 %0 varw BROWN ~8RGY

‘BeilL raTE 2min/a

'.quu ColwR TWan

Pp& To 2.0 BT
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wasthn weTER
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MiLLY Wi TS
TO MEDWMm GRAY
DeiLl. RATE =
"O ml»ln V2 Tb
22 % T
PDRiILLER BRGAN UaiNg

Notl-coeine &8,
AT 22T

WAasH b vown colonm

AT 2.3¢T (ueaty )
Joiwx 1)
BRILL RATE HUmiN/EY

Yo &%T

wasl wotar mediuy
Qe y in Colay
DRILL ratTE € muj
%S 40\3.5 ¢
DriciLer RkEGan

WSING ROLLER
ST 1S FT wiTH
248 (v TRECOVE
Q-ROLl-{‘QDIT

13.C 40 |70 FY

FRO™M ™M etiuvn GrAy

AT \h. 0 by

Snicks QA

%53» AY [ BT
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ooorsomme 16

" DESCRIPTION =

| sueer..% ...... OF..2.

amﬂf ,.

REMARKS

%ray | hMQy SHALE

(Roches+er Member)

O PEN ROcK . Jo:i0

BOREHOLE TERMIAUS 30.0 FT-
eley, SMM.L4 FT. M. S5.L.

L 90

1 _::L';l A

.',VDQ\\_\‘ RATE:

2 MWN[ET
\7 Fo 22 FT,

PRILL RATE=
2L MINET 2Ly

AT ET.

AL SLICKS oM
SUTIRR LS.

Wirgh waTCE AT
17:.0 &Y

comi TRR 0DOR
N o wi Lo

TS cmm———

£ e crats, STk cocRat L i i Sl B A s
T R TR T i .
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' Loaor sorma MW= 17 _

GLAVATION AMS BATA
5a4.3¢
4. ThEW 7/83 /
- ey amey pauaw | 36,0779 9.0 FT
o 7 N & oraxndres RYY: P/amowd ey =~wove 25 Fr|
jcasing “4ijn. FLusH Jowl DouBLe TUBE ¢. o NONE [Ty, By .0
CASING HAMMER IGHT N/A- DROP v /A - el vl
[SAMPLER |¥3 jn 2 0./ 80 WN_0.D. SPLIT BARREL _ = VEE_HCAL
E E 7 IWEIGHT DROP v -
SAMPLER HAMMER A [WEIGHY _jyp oD - %Z& — - Dt\_ﬂg mg‘ggn (Y
.o W - ‘ .! g ORAsK t
DESCRIPTION : E et ¥ i1l ¥ REMARKS
) 3 : )
HUE L -! 14URL
ZERFHELY -
+ CONCAETE L (i-gou.;:; PA:?::;
- o
4 Red -brewn 40 gra i ST { 4« !’) »0 ATS.6 FY uSineg
3 with ashes - +roce eley- m-¢ I [ R ke KiN on. Augers
4 sand LQM,)(FM.L)' ' % PETROLEUM o POR
1 . R ON RUGERS
+ \., - Dmiccen Foamep
-+ . - . - Rock SOckEY
1+ Geay-brown siidy C l—“?""ﬁ 'y 3 l:.o‘;‘" %;;‘-gallo:;r
1 trece {-sand aadorgancs- 1V L, o
T preces of cobples (musv) (HLL) L 1 - 10
4 : K
< . . 1 - E:
-}- -
1 Tor oF poek &-0 FT 8\:
1 elev. 586.30 FT. M.S. v, g
- ‘ -
T aht grev DowomiTE L0
qL ’ - - a'
+ ( 6osport Mcw\‘oev:) Fudss
- R F by . 1 Iy
- SO“‘ s\-‘“( P"““* r.ll.. T L N B . ‘
T  “Festhiterous m 1RIL N nd g lQ ?
:* ;]§4yvlf+ic Pm;’\j‘ "D: é Q: ol 19 ﬁ &
[ | 1L 3 Ol o
| % x| SN
1._ : : : _ ~\Y 1
7 ess Eotsiliferowsy i "w 1% :
T From (g ¢&Y = -G ,
1 F - ¢J & : ‘\s
b | O B g B K Q’
- 'ls - 3 3 ‘:. Q .
-r = - B ~ . R RQTE C HAUGE
+ '—:ﬁ—l k ' c;?zav%; 19 -20FT
1 ENREY 3 To2 min/FT
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LOG OF BORING.MA). 201 .. SHEET..%....OF .Z...
e o iy ST -
: 3 REE A i
SCRIPTION E Eofed]: BeslEal el o], |2 REMARKS
> IR §LE§§§ HHEIRAL
o HIR
] A CoRL TRE Qu
] 91 4 e AT 20 FT
1 bhight gray DOLOMITE 138 o
1 ™ ' 22 e
1 Cbaspor+ criber ) 2217 ;5: x| ]2l N
1 ' m23 13 of [3|&] s
Q
1 Masswe with gha ')' lay;y£ ! 12| S ® o~ S| wase water
1 -4 % N CHANSE feor
| _2 PiekyY wi:TE 10
1 plev, 569.80 FT. M.c-\. Lot - mEDIUmM GeAy
4 - 4 A COhl THR o ROR
) Davrk qrey £kal7 boLomite R £ o <& F3
- N B N l» - Q .
(l){ Cew M¢mber~) k77 T 1 i
+ v “ = ] i -— JA [®] Q\;:, ~
I ~ : Sesd3|© o lele]
4 ‘:radhnmon‘“y Ehale wat h ] < v; G _ é S Y
T e N "] "~ ~ 4 WwaAsH WEIFA
1 g sev iuaw‘v‘h"'é o{d,lom\#t \t—i":l' N i, ™ — HanbE Pé&u)é
-+ Q.. .§ 7~- AT }C«-DFT_
1 NECH
- 4 :; CTk v oA
Xhiiq 9 : et gtk
I @lev. 563.3C FT, M.5 . 97 - QD AL m e
T - - e R ENNEETE
] Rork car\a\/ \\Mey SHRLE i 12 & S\w\bS\‘Q
[ 3 A ~
4 (kichecder Member ) S'.‘i;‘? 15| 9 g ' g N
i Ql 4% W < <™,
1 Lig\wi' and davk laminated shale ok3y <
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4 =
— £
1 BOREHOLE TErminuS 3S5.0 Fr - 4
1 elev. 559.3¢ FT. mo.v. A
dr == w—a
4 - -
.L - -
4 B 4
4 - -t
+ g ]
-+ o -4
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Test Trench Logs
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PROJECT NO. _B2CUu4945 INSPECTOR el Miaender-

LOG OF TEST TRENCHNO. TT - |

DATE _10]20{€3 —[0[21]€3 LOCATION Lockeoer,ny. SURFACE ELEVATION _A/A
&g DESCRIPTION '
- @ = SAMPLE LOCATION
z E LENGTH, FEET
w18
8 5 10 5 20 25 30 25 Mo M5 50 ES
1 1 1 1 1 i ] 1 1 1 1 l
:E‘ @ Brown ¥ sandy SILT with ¢ome m-c gravel (mast +o wet) (FiLy)
2_: Red- brown € sandy SILT with bricks _(}_f’(:") (Fl_LL)“ R
I Gvoey +0 black + sandy SILT wth some reve |l - dvace ngan'\csj
\.{—IE:-: cinders ; bricks, wWood and metal (Wet) (KA Cecl Tar Odox
: Gvoy Yo black + eav\c\y SILT and BOWLDERS (Wed) (Fiub)
('_- Coxl Tar Odox
] . BOTTOM 0F TRENCh 7.0 FT. AT REFUSAL
]
COMPLETIONDEPTH _7. 0 FT DEPTH TOWATER _ 2.5 FT
LOG OF TESTTRENCHNO. T 1-72
DATE 2 LOCATION LockporT ALY-  SURFACE ELEVATION _AL/A
= DESCRIPTION
Uie @ = SAMPLE LOCATION
§ § LENGTH, FEET
8 \S 3 G 9 e 15 g Al 24 27 20 @
1 1 1 ] 1 | 1 1 | ] I
. Brown F-sandy SILT with ¥race clay end grovel (moiet) (FiLy)
Tle Aed - brown §- sondy SILT with4race ¢y ond brick Fragments Cmu;sf)(_p,\_l_‘)
2 - c— [P e——
T Brown f- 3ondy  SILT with bricks, Cindeve ;metal and @
17 weod (Moictl ‘(FiLL) L e
e Gray F- sandy DT with cindere and brick (Wet) (FILL)
- Block | Bleck Black X P e
L£ o e Coal Coe C::\ r"-nefé_-—.f:i‘ii_S\k*y CLAY (Moigt) (WAL USTRINE)
Tor Tar Tar ) B
G T0P p¢ Rock \\4

COMPLETION DEPTH _M4.5 - G.0 FT

DEPTH TOWATER __2-5 FT
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I
I
I
i
I
i
i
i
1
i
I
I
i
i
I
|
|
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PROJECTNO. 82 C U445

INSPECTOR DAVID ™Musca LD

LOG OF TEST TRENCHNO. | |3
pate _1n 121183 LOCATION LnckPORT nY. SURFACE ELEVATION _ /A
] g DESCRIPTION
A @ = SAMPLE LOCATION
3 g LENGTH, PEET
a.
B 2 Y L e o iz Y W 18 20
1 1 1 1 1 1 1 1 1 1 | ]
-]
0.5 Groy ¥ eand., SILT and crushed sTons (Mosd) (Fivy)
q
‘\Q u
: °
\l - '
- Red-brown £ candy S\LT Ligw ‘race clay, vock ond
::‘ bricks - coal +avr odor (Mowsy) (FrLL)
2.0 —_—
D. 5 ~
- TOP of COMNCRETE SLAR 2.5 FT
COMPLETION DEPTH _2.5 DEPTH TOWATER __A/A
LOG OF TEST TRENCHNO. T T~ H
DATE LQJLL},S_;L. LOCATION 1ockPorT AY. SURFACE ELEVATION A /4
- DESCRIPTION
Yia © = SAMPLE LOCATION
£la LENGTH, FEET
3 £
a\s ! 3 l 5 ¢ 7 g 9 o 1! Iz
1 | 1 1 1 1 1 ] 1 [ 1
-
- 0
] Gray ¥ sandy, SILT with cruched stone, bricks , lewd
7;-_1 P'Pe ond cindere (Morst) (FiLL)
) Red -~ broww § €andy SILT with gray Clay Ienses and ovganics (Mowst)
y + (F1L)
: Red -brown & SanA\/ SILT with bricks and rocks (r’lons'f) (FILL)
3 Gray F Sandy SILT and BRILKS with Lol tor odor (Morst) (FILL)
" 1 G(?V f)swdy SVLT with wood owd bvicks - §+vuny coaltor edor (Wed) |
- \ b
1 TOP OF CONMCARETE SLRE
6 .
COMPLETIONDEPTH ___ 7 F T DEPTH TOWATER _ (. 0 €T




~

PROJECTNO. 82 CMWW\4E

INSPECTOR DAVIL WAL COLD

LOG OF TESTTRENCHNO. TT1-5
DATE 10/21/8% LOCATION LucipPoel, Ny SURFACE ELEVATION _AN/4
wlg DESCRIPTION
ol @ = SAMPLE LOCATION
z|& LENGTH, FEET
=]
LY \D =S 20 2 30 35 o 45 5o 5%
] ] 1 | 1 1 1 1 1 1 1 1
. Brown F Sandy SILT wivh tvace clay aqd givoel (Maet) (Fiiy)
. Red —brown £ $043y SILT wivh fruce eloy 0nd brick fragmeats (Morst) (FiLy)
3:. Brown ¥ candy SILT with bricks, cinders, meda) end wood (Meigt) (Filil)
A Gray § @2a=dy ST with cinderg ana bricks - cool tov odor
b H N lower horvzone — (Mo (FiL)
I o
-~
q R
by Red-brown Siuy CLRY (More+)
by \
K ToP OF RoCLk —_(LhcusTring)
Y 2-12 FT. “*\.\
]
COMPLETION DEPTH 12 ET DEPTH TOWATER _ NV /A
LOG OF TEST TRENCH NO.
DATE LOCATION SURFACE ELEVATION
- DESCRIPTION
Wle @ = SAMPLE LOCATION
|z LENGTH, FEET
-
alZ
a\& A
1 1 1 1 1 1 1 i 1 1 ] 1
]
]
-
-
p
COMPLETION DEPTH DEPTH TO WATER




APPENDIX C

Monitor Well Installation Reports



PIEZOMETER INSTALLATION REPORT

Piezometer No. Mo — 17

Project LOCKFORT Cost THK SiTE T NUESTIOAT ION | ocotion bt sit avs - Loc s w7, fi\

Project No. B2 Y49 & Installed By o - T HE W Dote LJ 7183 _ Time Z:45 £

“Method of Installation DEILLED © fOMELETE BOeENOLE TO 25 T - = GRBATEDL 2 /p/ K Cr ‘if:

_’Enom ? T0 12 VT - GROUTEL ANNULULS ARCUNMND R ICER FIPE _TO 0.5 FEL™ Fusn
G- lotrivE PULlL N6 d N TEmpopary CRSING — r T A O

I BELOW ACPFHELT SumFxCE

LOG OF BORING AND PIEZOMETER
PIEZOMETER

BORING Type of Piezometer _ QP EN ROUCI
g..:- Description é Ground Elev.544 36 FT Top of Riser Elev.593.86
E g

8 < ] Vented Cop
= O " T T PREVERSTY RN L) 08 STE | | RS N
- : 4 411D, of Riser Pipe_J /0.
i . Firooe ~Type of Pipe 2rxce,
[ ¢ 1 L STEC W

Lignt CoLop\:TE Type of Bockfill Around
Iﬁ “'Vv‘y

|
| i ROUT™

F e (qu__,f "t‘”‘b&') | l Rlser._G LA
R K ! | 8orrom
-1 o s ] [<=—7Fep of Seo Elev.28%.36 1T
" ¢ Lys ZO5FT Q Type of Seol Moteriol
P~ , 7 e= L!- ’&n? T~ k h GR/JU _’—
P . o L’- ﬂ[ r _. L3 N
" A .'.’lléﬁ_. L? Q
.. 1 Park gray shaly ToLOMITE Ly LSEL N \l
L (DeCew Mr . iv) Leo25:2F7 N \1
= Dark gray | SrnvE Ly 36087 —3=—"Top of Filter Elev._l\_/.lif
- L, 4 ax vas ime .
L E: - C Rochecter %’rwbev_) ‘T—Type of F'";,*/Mpf" ol —
L ROTTOM of BORING 35.0 Fy

Spa Size of Opemngs_&_s_
- o Le
I Le Diometer of Pnezometer

: hx

i ] Tip Nl
- ‘ . r
g ttom of Piez. Elev AL/A_ .
- <

_

Bottom of Boring Elev..2.2 7.3
L——J-—-Diometer of Boring 3 /4.

Remorks 4 NoT APPLICAGLE
hzﬁ]EB LWEVEL (upon) COMPLETION g4 L FT BfLo’ G-

- -
Inspected a,MMv__
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PIEZOMETER INSTALLATION REPORT

Piezometer No.__ T w - &
Locotion & TRANMSIT SYRFFT LockPory Aty
Project No._24.C542" Installed By EEF Twiwg Dote toi25183 __ Time_2.20 Pm.

Project _LOCKPORT CoOr:. TAE €1 TE

Method of Instollotion RriviEe SU— WoN DA TEmeogany LR we I7) IS IFET ~DRIciLr o veated

SOLHEY @Y Le o 10 o o7 FT i Y Y4y oym TRICOVE RoLeKR BIT DR L PE SET Tl
SIEEL Bifl T Tl bt QR LEG kou TEL SIEEL Riefe ©\PE TO SURERCE P VL GosoaT cj
R LR ARSAcE 2oy x LR N ¢ o BT AN IETRCLED RISER (b ALY e TR oy Fiuge
e 11k £y e - TR '
I LOG OF BORING AND PIEZOMETER
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PIEZOMETER INSTALLATION REPORT
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PIEZOMETER INSTALLATION REPORT
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PIEZOMETER INSTALLATION REPORT
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PIEZOMETER INSTALLATION REPORT

l _ Piezometer No. MW -9
Project AockPOEY Comy 1se S TE SNUESTIGATION Locotion Me GENFCEE & Jocret gy Y
I Project No. B2cwu~0os  _ Instolled By L. THEw) Dote [2{25 /82 Time_2 40 ¥1
Method of Instaliotion DR&ILLEA GRPUTED BVsER PYPE INTP Rpck SOCKET (1,8 =19:0 FY) AUD fopy TES Apisins
LE RISEL PIPF YD 0.5 FT BELOW GROWD SWRFALE — Doy fr INSTRLLED WaTEe Foy fouge
. m&uugmmwur PAVEMEAT (1 Tn. BELOG PAVEMENT ) =
l LOG OF BORING AND PIEZOMETER
PIEZOMETER
I BORING Type ot Piezometer _OPEN ROCKk LOEL\
gi Description -g Ground Elev._ 02,12 FY Top of Riser Elev. Lol G2 Fy
l - 2 e Vented Cop
= 0 ASTHALY _AND SLD BRCK RoALwAY RNZ2) 823 Fm— W
l - 2 o Fioi- i <-—-l——L0.of Riser Pipe 2 7
I Z ]  Red-brown CLAVS end ©1LTS | Type of Pipe scup *40>
SrEe. PLIPE
135 '
L o — l Type of Bockfill Around -
L 5 o ‘ l Riser Grow v
' F L { I BotTTom
P e R TK»H— e . ’ ~J=—Fop of Sea! Elev.252.C2 i1
b - Tor 4 . - .
I8 or of Rock 1.8 FT LSBT Q Type of Seol Moteriol
= 2.0 == L\g\'\“\‘ (bvoy Yo \omn \-»C, Lg-.ﬂ‘_QEr \ h GROUT
- 22 ( Gatpovt Mewber) Ly AL
l Le LB\, \
P2 Lee L85 P \ N
L 2§ 4 Dovk avoy shaly DoLomMITE Lo 2LOFT \ \
Cey Mew k& . .
l - 30 (Le Cew Tiewmker) Ly S0FT é——Top of Filter Elev‘.a.&”_
; k)2 ] T_ Type of Filter Moteriol
L 11 Dok gqvay limey SHALE 1 Y/ %4
| w0 | e Diometer of l;iezomefer
l L 2 o Tip__HM/A
3 uq L ,
gl Bottom of Piez. Elev. A/A . |
48 : |
50 ROTTOM OF BORING S50-OFT I I BOI. ﬁom’:' Bforénq .E|wm
. l iometer of Boring 22
Remorks A /A = NoT KPPIICABLE
l watge LEVEL Pon comprgTioN . 29 3 FT gewew 0.t
P Pyl /i
l Inspected By oL % -
WOODWARD = CLYDE CONSULTANTS



i
|
i
i
1
i
i
1
i
1
|
i
I
I
i
i
i
1

N |

PIEZOMETER INSTALLATION REPORT
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PIEZOMETER INSTALLATION REPORT
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PIEZOMETER INSTALLATION REPORT
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PIEZOMETER INSTALLATION REPORT
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PIEZOMETER INSTALLATION REPORT
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APPENDIX D

Laboratory Analyses
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general testing \q
corporation

LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

Dete samples  { x) received | ) collected by General Testing

Water and Wastewater Testing Specialists

710 Exchange Street 86 Trinity Place .
Rochester. NY 14608 Hackensack, NJ 07607
(716) 454-3760 (201) 488-5242
{
JobNo. 10705 Date Deciember 30, 1983

J

P

Sample(s) Reference

NYS Gas & Electric
Lockport, NY

11/29/83

P.O. #

ANALYTICAL RESULTS

{mg/! unless stated otherwise)

ample Description

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure
used

.M

A

Laboratory Director




Iy I = an = s s .

general testing \4
corporation

LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07607,
(716) 454-3760 (201) 488-5242
Job No.__10705 Data December 30, 1983

Sample(s) Reference

NYS Gas & Electric
Lockport, NY

Date samples (X )received ( ) collected by General Testing 11/29/83
ANALYTICAL RESULTS
P.O. # (mg/! unless stated otherwise)
éample Description | «

Phenols

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Maethods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure
used

< ag

Laboratory Director




l ' Water and Wastewater Testing Specialists

. general testing \{ pfmemm | ST
l Corpora tlon (716) 454-3760 (207 4855242

i LABORATORY REPORT JobNo._10705  pate December 30, 1983

Client Sample(s) Reference

Mr. Dave Muscalo Volatile Aromatics
Woodward Clyde 602 Series
521 Willowbrook Boulevard NYS Gas & Electric
Date samples  ( y) received { } collected by General Testing 11/29/83 ’

ANALYTICAL RESULTS
P.O. # :

{mg/t unless stated otherwise}

S R S it A% T

‘Sample Description

-Xyl ene

mfxylene_ _

*Elute ‘Together

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA

(<) indicates lowest detectable concentration with procedure Y W

used = Laboratory Director
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general testing \4
corporation

LABORATORY REPORT

Client
Mr. Dave Muscalo

Woodward Clyde
201 Willowbrook Boulevard

Water and Wastewater Testing Specialists

710 Exchange Street 86 Trinity Place
Rochester, NY 14608 Hackensack, NJ 07601
{716) 454-3760 (201) 488-5242

JobNo._10705 Date December 30, 1983

Sample(s) Reference
Volatile Aromatics
602 Series

NYS Gas & Electric

Wayne, NJ 07470 ‘Lockport, NY
Date samples  ( x)received { ) collected by General Testing 11729783
ANALYTICAL RESULTS
P.O. #

-Sample Description

*Elute Together

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure
used

B, Ao AN S S b 5 o e ek o

{mg/l unless stated otherwise)

W@/

Laboratory Director
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Water and Wastewater Testing Specialists
general testing\4 rofchmgeSien | wTiotyPuce
corporation

(716) 454-3760 (201) 488-5242
LABORATORY REPORT Job No. 10705 Date December 30, 1983

Client Sampile(s) Reference

Mr. Dave Muscalo Volatile Aromatics
Woodward Clyde 602 Series

201 Willowbrook Boulevard NYS Gas & Electric
Wwayne, NJ 07470 Lockport, NY

Date samples  ( x) received { ) collected by General Testing 11729783

PO # ANALYTICAL RESULTS

{mg/l unless stated otherwise)

‘Sample Description

Datels) - ollected

#

_o-Xylene

,S tyrenen_ , :

procedures

% 42 A
*Elute Together
Analytical procedures in accordance with Standard Methods for

the Examination of Water and Wastewater, 14th Edition and .

Methods for Chemical Analysis of Water and Wastes, EPA. z Z M/

{ <) indicates lowest detectable concentration with procedure B
used Laboratory Director




Water and Wastewater Testing Specialists

general testing\4 I
Corpora tlon (716) 454-3760 (201) 4855242

' 10705 December 30, 198
LABORATORY REPORT Job No. Date Decenbe 2

Client Sample(s) Reference
Mr. Dave Muscalo Volatile Aromatics
Woodward Clyde 602 Series

, 201 Willowbrook Boulevard NY State Gas & Electric
Wayne, NJ 07470 Lockport, NY

' Date samples  ( X)received ( )collected by General Testing 11/29/83
ANALYTICAL RESULTS

PO. # {mg/l unless stated otherwise)

:"Sample Description

‘Datels)
ime(s)

ollected " <

fBenzene _

_Toluene

'Ethyi Benzene :N'

p-Xylene

m-Xylene

<0.001

Il = am =
i k3

iAnéiytical procedures
e ] S

*Elute Together
Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wa_stes, EPA. M/

{<) indicates lowest detectable concentration with procedure
used Laboratory Director




! general testing \q
i corporation
! LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

-

f)
\

Date samples  ( x)received { ) collected by General Testing

Water and Wastewater Testing Specialists

710 Exchange Street 86 Trinity Place
Rochester. NY 14808 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242

Sample(s) Reference

Volatile Aromatics

602 Series
NYS Gas & Electric

Lockport, NY
11729783

P.O. #

Sample Description

Datels)

1Toluéné:j

:Eéth.Bénzené

JStyrenei‘

n-Propylbenzene

!

-y am e =l

-

*ElutéhTogether

Methods for Chemical Analysis of Water and Wastes, EPA.

used

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and

{ <) indicates lowest detectable concentration with procedure

ANALYTICAL RESULTS

{mg/l unless stated otherwise)

i
h the Feder
N

Laboratory Director




general testlng
corpora tlon

LABORATORY REPORT

Client
Mr. Dave Muscalo

Woodward Clyde
201 Willowbrook Boulevard

Water and Wastewater Testing Specialists

710 Exchange Street 86 Trinity Place
Rochester, NY 14808 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242

10705 Date December 30, 1983

Job No.

Sample(s) Reference

Volatile Aromatics
602 Series
NYS Gas & Electric

. 51

L

-‘J

Datels) -

W W N ] g

Wayne, NJ 07470 Lockport, NY
Date samples  ( x) received { ) collected by General Testing 11/729/83
ANALYTICAL RESULTS

P.O. #

»Sample Descrlptuon

hyl Benzene

_p-Xylene

-Xylene

o-XYle.n.e_

_Styrene

-Propylbenzene

‘*Elute Together

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectabie concentration with procedure
used

{mg/1 uniess stated otherwise)

SR 1 S RS e e TS e NRr e L L R e e e

MW12 Qc

MW8 QC

Laboratory Director




' ' Water and Wastewater Testing Specialists
' general testing \4 rosmmgstim  whane
' C Or por a tlon (716) 454-3760 '°“m'w1,mk‘ .
LABORATORY REPORT JobNo._10705  Date December 30, 1983

Client Sample(s) Reference

Mr. Dave Muscalo Volatile Aromati
Woodward Clyd i Hes
odw yde 602 Series

201 Willowb k B
B 20 nittowbrook soutevard VY Gas & Electric
’ Lockport, NY

' Date samples  ( X} received { ) collected by General Testing 11/729/83
ANALYTICAL RESULTS
. P.O. # {mg/l unless stated otherwise)

Sample Description

Amount ; Net ; %
Added : Recovery :Recovery

“*Elute Together

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and .
Methods for Chemical Analysis of Water and Wastes, EPA. W
(<) indicates lowest detéctable concentration with procedure \—]

used Laboratory Director




L

. ; - N i
. ) ) : '

‘general testing \q
corporation

LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

Datesamples  (x ) received { ) collected

by General Testing

Water and Wastewater Testing Specialists

710 Exchange Street 86 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07607,
(716) 454-3760 (201) 488-5242
‘JObNO 10705 Dn‘December‘ 30, 1983

Sample(s) Reference

Poly Aromatic Hydrocarbons
EPA 610 Series

NYS Gas & Electric
Lockport, NY
11/29/83

P.O. #

ANALYTICAL RESULTS

{mg/l uniess stated otherwise)

Sample Description

s v,

‘Indeno(1 2 3,cd)P%reneM
B
Benzp(g,h,1)PeryLene

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

( <) indicates lowest detectable concentration with procedure

sod
! * Elute Together

AL~

Laboratory Director
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‘general testing\4
corporation

LABORATORY REPORT

Client
Mr. Dave Muscalo

Woodward Clyde
201 Willowbrook Boulevard
Wayne, NJ 07470

Datesamples  (x)recsived { ) collected by General Testing

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601.
(716) 454-3760 (201) 488-5242

‘JobNo. 10705 Date?€Cember 30, 1983

Sample(s) Reference
Poly Aromatic Hydrocarbons
EPA 610 Series

NYS Gas & Electric
Lockport, NY
11/29/83

P.O. #

ANALYTICAL RESULTS

{mg/l unless stated otherwise)

:Sample Description

é1o'oo am_ ;10 oo “am 10
(St T o reane

7 .éj‘,"a-: {gﬁ? :?

Indeho(1 2 3-cd){ rgné;u'

8enzo(g,h,1)Perylene R } <0.005

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Moethods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure

used
* Elute Together

Laboratory Director




' Water and Wastewater Testing Specialists

1 general testing \Qky» mEwwim o LSmie
corporation

10705 DateP €CE€Mber 30, 1983

; "Job No.
' LABORATORY REPORT on e
Client Sample(s) Reference
Mr. Dave Muscalo Poly Aromatic Hydrocarbons
y Woodward Clyde EPA 610 Series
201 Willowbrook Boulevard
wayne, NJ 07470 NYS Gas & Electric
; Y
' Datesamples  (x}received { )collected by General Testing 11 b;; ';g; rt, N
ANALYTICAL RESULTS

P.O. # {mg/! unless stated otherwise)

r
Sample Description

10:00 an 'do'oo am”s1o.oo am

- am am wm

3 cd)P; ene
"» l" "‘ R R 3 .
B enz o(g,h,1)Perylene
Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and

Methods for Chemical Analysis of Water and Wastes, EPA.
(<) indicates lowest detectable concentration with procedure -
Laboratory Director

used
* Elute Together

<0.005 —  <0.1 <0.005  0.59




' Water and Wastewater Testing Specialists

r “general testing \4 e e oy
corporation !

10705 DateP€Cember 30, 1983

; "Job No.
' LABORATORY REPORT on e
 Client Sample(s) Reference
i Mr. Dave Muscalo .
Poly Aromatic Hydrocarbons
Woodward Clyde EPA 610 Serie
201 Willowbrook Boulevard eries
Wayne, NJ 07470 NYS Gas & Electric
Y
Date samples  (x ) received { ) collected by General Testing 11 l; ;;'/“3); rt, N
i ANALYTICAL RESULTS
P.O. # . {mg/l uniess stated otharwise)

Sample Description : !

Benzo(g,h 1)Perytene <0 005 <D.005 <0. ODS <0.1
Analytical procedures in accordance with Standard Methods for

the Examination of Water end Wastewater, 14th Edition and

Methods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedurs \—¥

used
* Elute Together

Laboratory Director

i
i
)
i
I
I
I
i
'
B
!
!
!




general testing\q
corporation

LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

Date samples  (x)received ( ) collected by General Testing

Water and Wastewater Testing Specialists

710 Exchange Street 86 Trinity Place
Rochester. NY 14808 Hacksnsack, NJ 07601
(716) 454-3760 (201) 488-5242

"JobNo. 10705 Date? €Cember 30, 1983

Sample(s) Reference
Poly Aromatic Hydrocarbons
EPA 610 Series

NYS Gas & Electric
Lockport, NY
11/29/83

P.O. #

ANALYTICAL RESULTS

{mg/l unless stated otherwise)

Sampb Description

Benzo(g,h 1)Perylene

used

* Elute Together

Anatytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Moethods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure

<0.008

Laboratory Director




“ general testing \4
corporation

LABORATORY REPORT

Client
Mr. Dave Muscalo

Woodward Clyde
201 Willowbrook Boulevard
Wayne, NJ 07470

Date samples  (x ) received { ) coliected by General Testing

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601
{716) 454-3760 (201) 488-5242

Job No. __ 10705 DatePeCEMber 30, 1983

Sample(s) Reference

Poly Aromatic Hydrocarbons
EPA 610 Series

NYS Gas & Electric
Lockport, NY

11/29/83
ANALYTICAL RESULTS
P.O. # (mg/| unless stated otherwise)
§ampleDescnptlon Spi ked; 610 Recovery ,
{ i Amount | Net ; % i ’

gRecovery ! Recovery;

Indeno(1,2 iﬁFd)P§rene

Benzo(g,h 1)Perylene

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure

used
* Elute Together

Laboratory Director




Water and Wastewater Testing Specialists

‘Beneral testing\4 mosch s
CcOr pora tlon {716) 454-3760 T 455,524
BORATORY REPORT JobNo. 10705 paggdecember 30, 1983

i Sample(s) Reference r
Dave Muscalo . ’ :
; Poly Aromatic Hydrocarbons
Woodward Clyde EPA 610 Series
1 Willowbrook Boulevard ,
yne, NJ 07470 _ NYS Gas & Electric
) ) Lockport, NY L
Datesamples  (x ) receivad { ) collected by General Testing 11/29/83
' ANALYTICAL RESULTS
P.O. # {mg/l unless stated otherwise)
gmplebescription MW2 Spiked Recovery

Amount Net S :
Added ! Recovery i Recovery : !

-

Benzo(g,h 1)Perylene

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedure

used

* Elute Together Laboratory Director




Water and Wastewater Testing Specialists

general testing \q o - sl o
corporation

{(716) 454-3760 {201) 488-5242
10652 December 22, 1983
LABORATORY REPORT Job No. e

Client Sample(s) Reference
Mr. Dave Muscalo .
Woodward Clyde NYS Gas & Electric Lockport

201 Willowbrook Boulevard
Wayne, NJ 07470

Date samples  (x ) received { ) collected by General Testing 11/22/83

ANALYTICAL RESULTS

P.O. # {mg/1 unless stated otherwise)

Eample Description

Y, WY
R i

¢
¢
:
f.
{

\- - - ’— -

<0.002
2% 5 iﬁﬁf

i

02

s

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Moethods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedure

used - Laboratory Director




Water and Wastewater Testing Specialists

‘general testing \4 st e
corporatlion

(716) 454-3760 (201) 488-5242
LABORATORY REPORT JobNo.__ 10652 Date Decenber 22, 1983

Client Sample(s) Reference

Mr. Dave Muscalo Volatile Aromatics

Woodward Clyde 602 Serijes

201 Willowbrook Boulevard .

Wayne, NJ 07470 NYS Gas & Electric - Lockport
Date samples () received { |} collected by General Testing 11722783

ANALYTICAL RESULTS

P.O. # {mg/l unless stated otherwise)
‘Sample Description CLS 1 Sp1 ked Rec _very
: ~-Amount . Net %

iRecovery Recovery

.Benzene

;Tolnene

-Ethyl Benzene

:p-Xylene

7 g > ¥ W%ﬁ%‘%‘“ﬁ?
g : < B A5
Analytlcal procedures in accordance with th

*Elute Together

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedure

used Laboratory Director




.f

-" -general testing\4
i corporation

LABORATORY REPORT

I Client

Mr. Dave Muscalo
Woodward Clyde

' 201 Willowbrook Boulevard
Wayne, NJ 07470

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242

JobNo. 10652 Date December 22, 1983

Sample(s) Reference

Volatile Aromatics
602 Series

NYS Gas & Electric - Lockport

I Date samples  (x)received { )collected by General Testing 11/22/83
ANALYTICAL RESULTS
l P.O. # (mg/l unless stated otherwise)
. S ey SEPATRC ~Standard -
Sample Description ~ (WS879.- Conc. #1)
: Amount : True B

ene

ecovered. Value . Recovery -

ylene

_o-Xylene

{
!

*Elute Togetﬁér

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedure
used

Laboratory Director




'

general testing

corporation \C
LABORATORY REPORT

c?ﬁ Dave Muscalo

Woodward Clyde
201 Wwillowbrook Boulevard
Wayne, NJ 07470

Water and Wastewater Testing Specialists

710 Exchange Street 86 Trinity Place
Rochester, NY 14608 Hackensack, NJ 07601.
(716) 454-3760 {201) 488-5242

JobNo. 10652 Date December 22, 1983

Sample(s) Reference

NYS Gas & Electric - Lockport

Poly Aromatic Hydrocarbons
EPA 610 Series

Date samples  { x) received ( ) collected by General Testing 11/722/83

ANALYTICAL RESULTS
P.O. # (mg/1 unless stated otherwise)
%ample Description : '

Indeno(1 2 3 cd)P

Benzo(g,h,1)PeryLene

A
yrene

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest datectable concentration with procedure

<0.005

csL-3

TR ey

<0.005 <0.005

used
* Elute together

Laboratory Director

O



‘ -
— ol L

‘general testing \4
corporation

LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601.
(716) 454-3760 (201) 488-5242

Job No. 10652 Date December 22, 1983

Sample(s) Reference
NYS Gas & Electric

Poly Aromatic Hydrocarbons

-~ Lockport

Wayne, NJ 07470 EPA 610 Series
Date samples  ( x)received ( )collected by General Testing 11/22/83
ANALYTICAL RESULTS
P.O. # (mg/l uniess stated otherwise)
%ample Description Spi kgd 610 Recavery §
{ : Amount | Net P i :
: ¢ Added :Recovery . Recovery :

Benzo(g,h,i)Perylene : 0

Anatytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Moethods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure

* Elute together

106%

Laboratory Director




Water and Wastewater Testing Specialists

“general testing \ T —

Hackensack, NJ 07801.

C Or por a tlon (718) 454-3760 (201) 483-5242

LABORATORY REPORT JobNo. 10604 pate November 30,1983

Client - Sample(s) Reference
Mr. Dave Muscalo Volatile Aromatics
Woodward Clyde 602 Series

201 Willowbrook Boulevard
Wayne, NJ 07470

Date samples  { x) received { ) collected by General Testing 11/11/83

NYS Gas & Electric - Lockport

ANALYTICAL RESULTS

{mg/l unless stated otherwise)

P.O. #

.. . Ce o de et e

Sample Description ¢ SL-3 \’ Spn1k8d Raecwov erym o

Amount ; Net ; 7%
Added i Recovery :Recovery

"Date(s)
Tlme(s)

"Et :;yl Benzéne
;p-Xyiene
m-iylene_
-Xylene

Styrene_)

*Eiute'Together

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA. /
(<) indicates lowest detectable concentration with procedure / (/

ueed . Laboratory Director




' general testing \4
j corporatlon

' LABORATORY REPORT

Client
Mr. Dave Muscalo
Woodward Clyde
l 201 Wwillowbrook Boulevard
Wayne, NJ 07470

l Date samples  ( x)received ( )coliected by General Testing

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242

JobNo.___10604

Date November 30, 1983

Sample(s) Reference

NYS Gas & Electric - Lockport

11/11/83

. P.O. #

ANALYTICAL RESULTS

{mg/l unless stated otherwise)

Eample Description
iﬁ

Indeno(1,2,3-cd)Pyrene

Benzd(g}h,i)Per&iene v : €0

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure

sed
. * Elute together

005 <0.005

e et S, A o, B SR D e e ot S

<0.005
' Laboratory Director




" " general testing\3
corporation

- LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

Date samples  (x) received ( ) collected

by General Testing

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601.
(716) 454-3760 (201) 488-5242
JobNo.__ 10604 Date November 30, 1983

Sample(s) Reference

NYS Gas & Electric - Lockport

11/11/83

P.O. #

ANALYTICAL RESULTS

{mg/l unless stated otherwise)

%ample Description

-de

Benzo(g,h,i)Perylene

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Moethods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure

* Elute together

Amount
Added |

Net
Recovery

A, N

A

L

: o
0.103 0.104

101%

Chocli e

Laboratory Director




N

general testing\d
corporation

LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester, NY 14608 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242
JobNo. 10604 Date November 30, 1983

Sample(s) Reference

NYS Gas & Electric - Lockport

Date samples () received { ) coliected by General Testing 11/11/83
ANALYTICAL RESULTS
P.O. # {mg/i unless stated otherwise)
r i
Sample Description | Z i 5’
b ocsL-1 | oost-2 § csL-3 ?

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedure
used

-

Laboratory Director




.

) Water and Wastewater Testing Specialists
'~ general testing\q I,
corporation

(716) 454-3760 (201) 4865242
Job No. _ 10569 November 30, 1983
LABORATORY REPORT ob Ne Date

Client Sample(s) Reference
Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

Date samples  (x ) received { ) collected by General Testing 11/7/83

NYS Gas & Electric - Lockport
Job #82C4495

ANALYTICAL RESULTS

P.O. # {mg/l unless stated otherwise)

g R T S o S SRR IS | T St S ey

ample Description

oot

s 4

=
t 4
!
o0
=
t 4
!
0
=
t 4
!
-
W

L

s
0.005*
T

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and .
Methods for Chemical Analysis of Water and Wastes, EPA.
(<) indicates lowest detectable concentration with procedure \ :

used Laboratory Director




- general testing\4
corpora tlon

LABORATORY REPORT

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242

Job No. 10569 Date November 30, 1983

Cpllient b " \ Sample(s) Reference
r. bave fluscato Volatile Aromatics
Woodward Cl)’de 602 Series
201 Willowbrook Boulevard .
Wayne, NJ 07470 NYS Gas & Electric - Lockport
Job #82C4495
Datesamples  (x ) received { | collected by General Testing 11/7/83 \
ANALYTICAL RESULTS
P.O. # {mg/! unless stated otherwise)
‘Sample Description Spiked Recovery
; ; Net A .
{Recovery .: Recovery :

*Elute Together
Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.
{<) indicates lowest detectable concentration with procedure
used

”“ﬁé‘gls er Met ho

Laboratory Director




Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place

~ general testing 3 iy R i o O

LA

(716) 454-3760 {201) 488-5242

corporation

JobNo. 10569 Dete November 30, 1983

BORATORY REPORT

Client Sample(s) Reference
Mr. Dave Muscalo Poly Aromatic Hydrocarbons
Woodward Clyde .
201 Willowbrook Boulevard ?gg §§§c§4g;ectr1c Lockport
Wwayne, NJ 07470
Date samples  (x)received ( )collected by General Testing 11/7783
ANALYTICAL RESULTS
P.O. #

{mg/! unless stated otherwise)

RN

In

Be

Eample Description

Mathods for Chemical Analysis of Water and Wastes, EPA
(<} indicates lowest detectable concentration with procedure

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and

T R R T L

e

5

deno(1,2,3-cd)Pyrene
nzo(g,h,i)Perylene .  0.039 <0.005  <0.005

Laboratory Director

* Elute together




- general testing
corporation

LABORATORY REPORT

Client

Mr. Dave Muscalo

Woodward Clyde

201 Willowbrook Boulevard
Wayne, NJ 07470

' Date samples  ( x) received ( ) collected by General Testing

0

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601.
(716) 454-3760 (201) 488-5242

10488 Date November 18, 1983

Job No.

Sample(s) Reference

Tar Site - Soil Samples
Lockport Coal

Job #82C4495

Poly Aromatic Hydrocarbons
EPA 610 Series

Datels) ‘Collected
Timel(s)
et

Napfhaléﬁe‘

_AcenaptHyLéne

‘Aceqabthené

Firuorene

'Phenanthrene_*

‘Anthracene *

:Fluéranthene

el

h)Anthracene *

eno(1,2

(z

;3—qd)Pyrgne {
o . . ‘,53‘

10

Benzo(g,h,i)Perylene

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedure
used
* Elute together

Ft.
978

10/21/83
ANALYTICAL RESULTS
l P.O. # - {mg/l unless stated otherwise)
‘Sample Description T-2 T T- . 62 AB-6
S-1 s S- . s-1 . S-=1
1-2 F - 5 .5-4 12-15 Ft.

041

794

Laboratory Director




X general testing\4
] corporation
s

LABORATORY REPORT

Client
Mr. Dave Muscalo
Woodward Clyde
201 Willowbrook Boulevard
Wayne, NJ 07470

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242

10488 pate NOvember 18, 1983

Job No.

Sample(s) Reference

Tar Site - Soil Samples
Lockport Coal
Job #82C4495

Datesamples  (x )received ( ) collected by General Testing 10/21/83
ANALYTICAL RESULTS
P.O. # (mg/l unless stated otherwise)
‘ AB-4
Sample Description T-2 T-205 T-182 G2 ' AB-6
S-1 s-53 S-2 S-1 S-1
1-2 Ft. & Ft. 5 Ft. 1.5-4 Ft. 12-15 Ft.
Date{s) collected 10/20/83 10 1/83 10/20/83 10/19/83 10/19/83
Time(s) - - - -
3.69 2440 1.06 .42

Phenol .73

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedure
used

/

/,
.

\

Laboratory Director

. R i
i




.

‘general testing\4
| corporation

l LABORATORY REPORT

Client
Mr. Dave Muscalo
l Woodward Clyde
201 Willowbrook Boulevard

Water and Wastewater Testing Specialists

710 Exchange Street 86 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242

JobNo. 10488 Date November 18, 1983

Sample(s) Reference

Tar Site - Soil Samples
Lockport Coal

Job #B82C4495

Wayne, NJ 07470 , Volatile Aromatics - 602 Series
. Date samples  (x ) recsived ( ) collected by General Testing 10/21/83
ANALYTICAL RESULTS

(mg/l unless stated otherwise)

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

{ <) indicates lowest detectable concentration with procedure
used

AR i
R a) = 4

bl _~—

Laboratory Director




-‘

general testing \q

corporation

LABORATORY REPORT

Client

Mr.

Dave Muscalo

Woodward Clyde

Water and Wastewater Testing Specialists

710 Exchange Street 85 Trinity Place
Rochester. NY 14608 Hackensack, NJ 07601
(716) 454-3760 (201) 488-5242

JobNo.___10487 Data November 11, 1983

Sample(s) Reference

NYS Electric & Gas

201 Willowbrook Boulevard Job #82C4495
Wayne, NJ 07470
Datesamples  ( x) received { ) collected by General Testing 10/20/83
ANALYTICAL RESULTS

P.O. #

(mg/! uniess stated otherwise)

G T,

ple Description %

Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

(<) indicates lowest detectable concentration with procedure
used

Laboratory Director




Water and Wastewater Testing Specialists

general testing \4 pofctge st 6 Tiiy Pace

Hackensack, NJ 07601

corporation e e
LABORATORY REPORT JobNo.__ 10487  pata November 11, 1983
Cliant Sample(s) Reference

Mr. Dave Muscalo : .
Woodward Clyde NYS Electric & Gas

201 Willowbrook Boulevard Job #8204495 ,
Wayne, NJ 07470 Poly Aromatic Hydrocarbons-610 Serie:

Date samples  ( x)received ( )collected by General Testing 10/20/83

ANALYTICAL RESULTS

{mg/l unless stated otherwise)

P.O. #

SSample Description
csL-2 €sSL-3

3-::10/20/83 .10/20/83
- 3:30 pm 5:30 pm

 <0.005  <0.005

<0.005  <0.005

<0.005  <0.005  <0.005

<0.005  <0.005 <0.005

Phenanthrene )>*
“<0.005 <0.005

<0.005 _ <0.005

<0.005  <0.005

-

<0.005  <0.005

<0.005 ~ <0.005
0.005  <0.005
<0.005  <0.005

<0,005 '+ <0.005

Benzo(g;h,i)PeryLene . <0.005 <0.00

<0.005
Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and
Methods for Chemical Analysis of Water and Wastes, EPA.

-
QL ) A
(<) indicates lowest detectable concentration with procedure /\‘ bl —~

used Laboratory Director
* Elute together

o
3



Water and Wastewater Testing Specialists
I general testing \q oo N eI |
corporation measE - s |
] LABORATORY REPORT

JobNo. 10487 Date November 11, 1983

Sample(s) Reference

Client
Mr. Dave Muscalo , NYS Electric & Gas
Woodward Clyde Job #82C4495
3glnz1lhguggzgg Boulevard Poly Aromatic Hydrocarbons

’ 610 Series
Date samples  (y )received { )collected by General Testing 10/20/83

ANALYTICAL RESULTS

P.O. # {mg/l unless stated otherwise)

S e tistone,

Spiked @ater Reco&ery
° Net %
Recovery i Recovery

e

S

??Sample Description

R AR

¢

g R

- 0.0055
? AL 2 &

¥

Y
&

W Eigas Gk LR % : 5 u{i’%@&ﬁzi DR BN e
Benzo(g,h,i)Perylene 0.013 0.01 78%
Analytical procedures in accordance with Standard Methods for
the Examination of Water and Wastewater, 14th Edition and .
Methods for Chemical Analysis of Water and Wastes, EPA. /
(<} indicates lowest detectable concentration with procedure \ A b
Laboratory Director

* Elute together

. - : . 4 . - 2 : tﬁ E;




WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING, AR = | SHEET._ 1.OF |
JPROJBCT AND LOCATION BLEVATION AND DATUM 1 #ROMET N0.
LLOCKPOOY CoAL Targ SI\TE LOCKPORT, AY N/A _1R2C WuSE =
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOGOFBORING, AR -2

SHEET, 1. OF |

PROSCT AND LOCATION

I ALAVATION AND DATUM PROJECT NO.
LOCKPORT COfi Tre €17C LOC KEnET M. Y. AL A PLLUULE F2
' SRIL.ING AQSNCY PFORBMAN M OATE STAATED DATE FiNgHID
MY S £.6- J. Lyone D119 193 [0 i el
JORILLING SQUIMENY CoMPLITION DEFTH ROCK DEPTH
L AvceERr RIG (.0 FPT K NIDW LS
SRABTREST 20 /N AUGER 31T [smamTRCRemT — ol 770 /V/f‘zF/“',/ﬁ
CASING N/’::' ,‘I/’q WATSA LEVEL ”"’N-’/UE Couey. YIS ];'* P
CASING HAMMER IWEIGHT £, / £ Ioror /77 ~ SN LT A BRI
J ‘;[_ K\~._.— :
l SAMPLER ] F | VEWS L
SAMPLER HAMMER IWeIGHY /. /A loror /v /A4 T AR
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o E o CRACK t
P TR 3
DESCRIPTION E |8 E§§ §E AR s 12 REMARKS
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WOODWARD-CLYDE CONSULTANTS

LOG OF BORING,_ A B -3

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

PROJMCT AND LOCATION

BLAVATION AND DATUM [ PROMBCT N0,
LOCKPORY CONRL ThK CI\TE LOCKPaeT NV-Y. N/ Foyu4gs G2
SRILING ASINCY | rORBMAN v DATE STARTED DATE FUntneD
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£ = :
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o :
:> Rel:hrawn 1o groy brown :\ :
4 dewmo(dwn il ( bncksj aspholt - 2 -
- meta | and NVVJ.) LVLUI‘*‘) - -
L o4 b3 —
il Ly
<4+ ..5..1
1 L (-
< - 7 -
- pg -

Vemolivioa £t wite foei 4ar (wew) o 157 “Qel TAR A & 77

1 Tov OF ROcK G FT [
- -’O-
4 —
- — -
- — sl
4} = -




WOODWARD-CLYDE cousuumrs” R |
CONSULTING ENG"‘EERS GEOLOG'S'TS AND ENVIRONHENTAL leﬂTlm

LOG oggpmvgs{_l_!B-'q : 3 .  SHEET_ 3. OF 1
| j10/19]8 0] 19|83
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LoG o BorinG. A 27 5 SHEET..1..OF [ .
FPMOMCT AND LOCATON ALEVATION AND DATUM F*ROMCT NO.
[ LOCKPORT comi THwe SITE LoeKPokT JN-YL n.5 Cu45? g2
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WOODWARD-CLYDE CONSULTANTS

LOG OF BORING, AR - (.,

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

I SHEET, 1. OF [ .
FPROIMICT AND LOCATION SLEVATION AND DATUM {*moamcT no.
LOCKPORY CORL TRE SI\YE LOCKPORT /A .Y. N /K& BrL4ygs &
l ORILLING AGENCY PORBMAN v DATE STARTED QATE FIOnED
NY. $.&G6. . Lyors g 1.0 /19183 Jo L - &3
DRILLINDG SORIRIBNT COMPLETION DEFTW L--3 -4
RUGEE R /S Fr 1285008 7]
unnfwuunzo TR Ly -nuomu-unu' , T I'SEIH ’ UNDIST e cone /‘;’/[1
CASING /A T Y al o T
CASING HAMMER IWEGHT 4, /AN ToroP /7 /£ |
l SAMPLER e L VERI\( P
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z tleeaf2E| T i
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