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1.0 EXECUTIVE SUMMARY

The Former Gastown Manufactured Gas Plant (MGP) Site is located at 126 East Niagara Street in
the City of Tonawanda, Erie County, New York. The total area of the Site is approximately 3.5 acres, and
is bordered by railroad tracks to the west and south, Carney Street to the east, and East Niagara Street and
Tonawanda Creek to the north (Figures 1-1 and 1-2). The property was formerly operated as a manufactured
gas plant, but is now rented to several local industries. Adjacent property to the east is owned by the Niagara
Frontier Transportation Authority (NFTA), which leases a portion of the property to the Gastown
Sportsmen’s Club (located further east) for parking (Figure 1-2). Residential property is located west of the
site across the railroad tracks, while backyards of residential properties along Carney Street abut the Gastown
Sportsmen’s Club property. The topography of the site is relatively flat-lying with a gradual northerly

downward slope toward Tonawanda Creek.

In response to the presence of non aqueous phase liquids (NAPL) in the basement sumps of the
Gastown Sportsmen’s Club, the Department’s Hazardous Waste Remediation Unit designed and installed a
groundwater/NAPL extraction and treatment system to capture NAPL and contaminated groundwater before
they enter the clubhouse sumps. This system began operation in September 1998 and has operated

continuously since that time. The general layout of the system is shown in Figure 1-3.

Beginning December 1999 the Department implemented a Site Investigation to fully evaluate the
effectiveness of the groundwater/NAPL extraction and treatment system, and to determine the areal extent
to which NAPL and contaminated groundwater has migrated under the Gastown Sportsman’s Club toward
nearby residences on East Niagara and Carney streets. Field activities for this investigation were completed
in September 2000.

The stratigraphy of the Former Gastown MGP Site, with increasing depth, includes the following:
miscellaneous fill, an upper silty clay deposit, an alluvium deposit, a sand and gravel deposit and a lower
silty clay deposit. Fill material at the Site consists predominantly of crushed stone, various colored ash, coal,
coke, slag and brick. The NAPL underlying the Site is contained within the alluvium deposit, and is

prevented from migrating further downward by the lower silty clay deposit.

A total of fourteen (14) monitoring wells have been installed throughout the Former Gastown MGP
Site and monitor both the upper silty clay (shallow zone) and recent alluvium (intermediate zone) deposits.

The latter deposit is the principal aquifer underlying the Site. Water levels in all on-site monitoring wells
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were measured eleven (11) times between December 13, 1999 and September 14, 2000, while Tonawanda
Creek water levels were measured 9 times during this period. These data were utilized to further evaluate
groundwater flow patterns across the Site to fully evaluate the effectiveness of the groundwater extraction

system.

The water level data obtained from the Site were utilized to construct hydrographs for both the
shallow and intermediate zone wells. These hydrographs show a cyclical pattern of high and low water
levels: high during periods of high rainfall and snowmelt; low during drier months when the groundwater
extraction system is operating at peak efficiency. The hydrographs also reveal that water levels in on-site
monitoring wells do not fluctuate in response to changing water levels in Tonawanda Creek, indicating that

the creek is not hydraulically connected to the recent alluvium deposit.

The water level data obtained from the Site were also utilized to construct groundwater contour maps.
These maps reveal that even prior to the installation of the groundwater extraction system, groundwater
flowed toward the Gastown Sportsmen’s Club. This flow pattern suggests that the club’s basement drain
system (sumps and floor drains) acts as a significant groundwater sink. Operation of the groundwater
extraction system alters this flow pattern by producing an elliptical cone of depression around the extraction
well that extends to the eastern property line of the Gastown Sportsmen’s Club. Hydrographs for the Site
show that groundwater extraction affects water levels in all on-site wells that screen the recent alluvium
deposit, indicating that the influence of the extraction system is larger areally than the cone of depression
delineated by the groundwater contour maps. These data, therefore, suggest that the groundwater extraction
system collects contaminated groundwater from throughout the Site, and when operating at peak efficiency,

prevents this groundwater from migrating off-site.

NAPL was encountered in fifteen (15) borings completed at the Site, and where encountered, ranged
in thickness from 3.0 to 15.0 feet. NAPL thickness is greatest near the former manufactured gas plant, and
thins to the east under the NFTA and Gastown Sportsmen’s Club properties. NAPL thickness also appears
to thin near the edges of the plume. The NAPL plume associated with the Former Gastown MGP Site forms
ageneral “L” shape; the short leg being located between the former manufactured gas plant and the coal bins
with the long leg extending eastward under the NFTA and Gastown Sportsmen’s Club properties (Figure 6-1).
While this investigation did not fully delineate the downgradient extent of the plume, the presence of NAPL
in small, isolated pockets in two borings along the eastern property line of the Gastown Sportsmen’s Club

suggests that the plume edge is located near these borings.

Former Gastown MGP Site Page 2 January 2001



During the Site Investigation, nineteen (19) subsurface soil samples were collected and submitted to
a lab for chemical analysis. Eight of these samples were collected from borings outside the NAPL plume to
verify that visually “clean” was also analytically “clean.” As a screening tool, these results were compared
to the soil cleanup objectives of NYSDEC Technical and Administrative Guidance Memoranda (TAGM) No.
4046. Although afew contaminants were detected in these samples, only benzene in one boring was detected
at a concentration that exceeded the TAGM 4046 soil cleanup objectives. The remaining subsurface soil
samples were collected from borings within the NAPL plume to evaluate further the nature and extent of
contamination associated with the plume. Significant volatile contamination was detected in these samples,
with the concentrations of fourteen VOCs exceeding the TAGM 4046 soil cleanup objectives or the TCLP

alternative guidance values of Stars Memo #1.

NAPL was encountered at a shallow depth (5.0'-8.0" bgs) in boring SB-29, with eight VOCs detected
at concentrations that exceeded the TAGM 4046 soil cleanup objectives or the TCLP alternative guidance
values. The source of this NAPL is likely the club’s former sump discharge line that ruptured and was
replaced by the Department’s Spill Unit in March 1998. Groundwater samples collected from two shallow
wells installed along the discharge line to monitor residual contamination indicate that groundwater is
contaminated with benzene, toluene, xylenes, phenol, pentachlorophenol, naphthalene, endrin and iron at
concentrations that exceeded the Department’s Class GA groundwater standards or guidance values. The
groundwater data, combined with the soil results from boring SB-29, indicate that residual contamination
remains along some portions of the replaced sump discharge line, and that additional remediation may be

necessary.

One sample of the lower silty clay deposit underlying the NAPL plume was collected and analyzed
to evaluate the effectiveness of this deposit as a confining layer. While a few contaminants were detected
in this sample, only benzene was detected at a concentration that exceeded the TAGM 4046 soil cleanup
objectives. These results suggest that the lower silty clay deposit is an effective barrier against the further
downward migration of NAPL and related contaminants. The thickness of this deposit under the Site,

however, is unknown.

Petroleum contamination unrelated to the NAPL plume was encountered in boring SB-39. This
contamination does not have a coal tar odor and is an LNAPL, floating on top of the water table. A
monitoring well (MW-39) installed in this boring was contaminated with benzene, vinyl chloride,

dichloroethene, fluorene, phenanthrene, pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene,
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benzo(a)pyrene, dieldrin, endrin, arsenic, iron, lead, manganese, zinc and cyanide at concentrations that
exceeded the Department’s Class GA groundwater standards or guidance values. While the soil sample from
this boring did not contain petroleum products, petroleum products were detected in the well at a
concentration of 120,000 pg/l. While the source of this petroleum contamination is unknown, a concrete pier
located near this boring could have been a cradle for an aboveground storage tank. Additional borings will

be required in this area to determine the areal extent of this contamination.

In total, twelve groundwater samples were collected during the Site Investigation and submitted to
alab for chemical analysis. Six of these samples were collected from wells installed within the NAPL plume,
three were collected from wells installed outside the plume, two were collected from wells along the replaced
sump discharge line (results previously discussed) and the last sample was collected from MW-39 (results
discussed in the previous paragraph). The samples collected from wells installed within the NAPL plume
were extensively contaminated with both volatile and semivolatile compounds. Fifteen VOCs were detected
in these wells, with the concentrations of twelve exceeding the Department’s Class GA groundwater standards
or guidance values. Seventeen PAH’s were also detected in these samples with the concentrations of fourteen

exceeding the Department’s Class GA groundwater standards or guidance values.

Phenolic compounds and PCBs were not detected in any wells installed within the NAPL plume,
while pesticides (heptachlor) were only detected in one well. This pesticide, however, was detected at a
concentration that exceeded the Department’s Class GA groundwater standard. Arsenic, iron, lead,
manganese, zinc and cyanide were also detected in these wells at concentrations that exceeded the

Department’s Class GA groundwater standards or guidance values.

An evaluation of the analytical results for the three wells installed outside the NAPL plume reveals
much lower contaminant concentrations than in the six plume wells. Although thirteen VOCs were detected
in the wells installed outside the plume, twelve of these detections were documented in well MW-11, which
is located close to the NAPL plume. Seven of these VOCs were detected at concentrations that exceeded the
Department’s Class GA groundwater standards or guidance values. Five PAH’s were also detected in these
samples with only the concentrations of naphthalene and acenaphthene exceeding the Department’s Class GA

groundwater standards or guidance values.

Five phenolic compounds were detected in wells installed outside the NAPL plume, with all five

detections documented in one well. Of these compounds, phenol, pentachlorophenol, 2-nitrophenol and 4-
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nitrophenol were detected at concentrations that exceeded the Department’s Class GA groundwater standards.
Trichlorobenzene, dichlorobenzene and dinitrotoluene were also detected in this well at concentrations that
exceeded the Department’s Class GA groundwater standards. PCBs were not detected in any of these
samples, while pesticides (endrin) were detected in two wells. The concentration of endrin in both wells,

however, exceeded the Department’s Class GA groundwater standard for this compound.

Arsenic, iron, lead, manganese and zinc were detected in each well installed outside the NAPL plume,
with the concentration of each metal exceeding the Department’s Class GA groundwater standard or guidance
value. Cyanide was also detected in all three wells, with the concentration in two wells exceeding the

Department’s Class GA groundwater standard for this compound.

One water sample from the primary sump of the Gastown Sportsmen’s Club was collected for
chemical analysis during the Site Investigation and submitted to a lab for chemical analysis. This sample was
collected to further evaluate the effectiveness of the groundwater/NAPL extraction and treatment system by
determining if contaminant concentrations in the clubhouse sump had decreased since the startup of the

system in September 1998.

Prior to startup of the groundwater/NAPL extraction and treatment system, fifteen VOCs were
detected in water from the club’s primary sump, with the concentrations of all fifteen contaminants exceeding
the Department’s Class GA groundwater standards or guidance values. Anevaluation of the analytical results
for the sump water collected during the Site Investigation (15 months after system startup) indicates that
although fourteen VOCs were detected, the concentrations of these contaminants are approximately one order
of magnitude lower than the concentrations documented prior to system startup. Only eight of these
compounds were detected at concentrations that exceeded the Department’s Class GA groundwater standards

or guidance values.

Five phenolic compounds were detected in the sump water prior to system startup, with the
concentrations of phenol and pentachlorophenol exceeding the Department’s Class GA groundwater
standards. Four phenolic compounds were detected in the post-startup sump water, with only the

concentration of phenol exceeding the Department’s Class GA groundwater standards.

Prior to system startup, nineteen PAH’s were detected in the club’s primary sump water, with the

concentrations of thirteen exceeding the Department’s Class GA groundwater standards or guidance values.
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Only seven PAH’s were detected in the post-startup sump water, with none of the concentrations exceeding
groundwater standards or guidance values. PCBs and pesticides were not detected in the post-startup sump
water. Prior to system startup, however, heptachlor epoxide, DDD and chlordane had been detected, with
the concentration of DDD having exceeded the Department’s Class GA groundwater standard for this

compound.

Arsenic, iron, manganese, zinc and cyanide were detected in the sump water prior to system startup,
with the concentrations of iron, manganese and cyanide exceeding the Department’s Class GA groundwater
standards. While iron, manganese, zinc and cyanide were detected in the post startup sump water, only the

concentration of iron exceeded the Department’s Class GA groundwater standards.

Finally, recommendations for additional investigative activities to be completed during the Remedial

Investigation are presented.
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2.0 INTRODUCTION

The Former Gastown MGP Site, located at 126 East Niagara Street (Figures 1-1 and 1-2) in the City
of Tonawanda, Erie County, New York, occupies a total area of approximately 3.5 acres. The property was
formerly operated as a manufactured gas plant, but is now rented to several local industries. The Site is listed
in the Registry of Inactive Hazardous Waste Disposal Sites in New York State (Registry) as site number
915171. The Site has been designated a Class 2 site, indicating that the Site presents a significant threat to

human health and/or the environment.

In response to the presence of non aqueous phase liquids (NAPL) in the basement sumps of the
nearby Gastown Sportsmen’s Club, and the related odors in the basement of the clubhouse, the Department’s
Hazardous Waste Remediation Unit designed and installed a groundwater/NAPL extraction and treatment
system to capture NAPL and contaminated groundwater before they enter the clubhouse sumps. This system
began operation on September 2, 1998 and has operated continuously since that time. Operation and
maintenance of this system is completed by a Department contractor from funds allocated in the Emergency

Spill Response Program. The general layout of the system is shown in Figure 1-3.

While installation of the groundwater/NAPL extraction and treatment system has drastically reduced
the exposure potential to members of the Gastown Sportsmen’s Club, a long term remedial solution for the
Site is required. As a result, the Division of Environmental Remediation (DER) began a Site Investigation
in December 1999, in part, to evaluate the effectiveness of the groundwater/NAPL extraction and treatment
system, and to determine the areal extent to which NAPL and contaminated groundwater has migrated under
the Gastown Sportsman’s Club toward nearby residences on East Niagara and Carney Streets. Field activities
for this investigation were completed in September 2000. This report summarizes the findings of the Site

Investigation. The remaining sections of this report are organized as follows:
u Section 3.0, Site History and Background: This section discusses the history of the Site,
and briefly describes the remedial and investigative actions undertaken by the Department’s

Spill and Remediation Units.

= Section 4.0, Study Objectives and Scope of Work: This section describes the objectives

of the Site Investigation and the activities that were completed during the study.

= Section 5.0, Geology and Hydrogeology: This section describes regional and Site geology
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and hydrogeology. The characteristics, areal extent and hydrogeologic properties of the
strata are discussed. Also discussed is the effect of the groundwater extraction system on

local groundwater flow, which is a measure of system effectiveness.

= Section 6.0, Investigation Results: This section describes the findings of the Site
Investigation, including asummary of analytical results obtained from various environmental
media (i.e., soil and water). Section 6.0 also evaluates the areal extent of NAPL and

contaminated groundwater underlying the Site.

] Section 7.0, Discussions and Conclusions: This section summarizes the findings of the Site
Investigation as they relate to the objectives presented in Section 4.0. Conclusions drawn

from the study are also discussed.

u Section 8.0, Recommendations: This section discusses the Department’s recommendations
for future Site activities, including additional investigative activities that would be required

to complete a Remedial Investigation.

] Section 9.0, References: This section contains a list of references utilized or cited in the

report.
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3.0 SITE HISTORY AND BACKGROUND
3.1 Site Description

The approximately 3.5 acre Former Gastown MGP Site is located at 126 East Niagara Street in the
City of Tonawanda, Erie County, New York (Figures 1-1 and 1-2). The Site is bordered by railroad tracks
to the west and south, Carney Street to the east, and East Niagara Street and Tonawanda Creek to the north
(Figure 1-2). The property was formerly operated as a manufactured gas plant, but is now rented to several

local industries.

Adjacent property to the east is owned by the Niagara Frontier Transportation Authority (NFTA),
which leases a portion of the property to the Gastown Sportsmen’s Club (located further east) for parking
(Figure 1-2). An AT&T fiber optic underground cable (Figure 1-2) is located within this parking lot
approximately 25 feet west of the club. Residential property is located west of the Site across the railroad

tracks, while backyards of residential properties along Carney Street abut the Gastown Sportsmen’s Club

property.

The topography of the Former Gastown Manufactured Gas Plant Site is relatively flat-lying with a
gradual northerly downward slope toward Tonawanda Creek. South of the Gastown Sportsmen’s Club
parking lot, however, is the berm of a former railroad bed that rises approximately 8.5 feet above the general

topography of the Site.

3.2 Site History

The Former Gastown MGP Site was formerly operated as a manufactured gas plant under the
ownership of the Tonawanda Gas Light Company; the Niagara Light, Heat & Power Company; the Republic
Light, Heat & Power Company; and the Iroquois Gas Corporation. This property was purchased from
Iroquois by Mr. Wilbert Holler in 1964, incorporated into the Holler and Schenk Building Company in 1968,
and transferred to Mr. Jack Holler in 1986 under corporate dissolution. The property is currently utilized by

Mr. Holler as rental income, and houses several local industries.

In March 1993 the Department’s Spill Unit responded to a spill complaint at the Gastown
Sportsmen’s Club where an unknown petroleum product was entering the basement sumps of the clubhouse.
Spill Unit investigations revealed that the material found in the sumps was likely coal tars related to the
former coal gas manufacturing operations. Remedial and investigative actions completed by the Spill Unit

include the following:
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= Records search revealing the former Site use and owners/operators;

= Sampling of NAPL and water from the basement sumps of the Gastown Sportsmen’s Club

for chemical analysis;

u Completion of test pits/trenches to facilitate sampling of contaminated soil and groundwater;

u Completion of a push probe investigation and groundwater sampling to determine
groundwater flow direction, the magnitude of groundwater contamination, and the areal

extent of NAPL in the subsurface environment;

n Removal and disposal of contaminated soils where coal tars had surfaced in the club’s

parking lot due to blockage of the club’s sump discharge line;

= Replacement of the sump discharge line (Figure 1-3) following the removal action; and

= Construction of a temporary shroud around the club’s basement sump and installation of a

fan to vent potentially hazardous organic vapors.

A sample of NAPL from the club’s basement sumps was collected on February 12, 1998 and
submitted for TCLP analysis. The result of this analysis revealed that the NAPL was a characteristic
hazardous waste for benzene (D018). Based upon this finding, the Site was referred to the Hazardous Waste

Remediation Unit in March 1998 for follow-up action.

Following an initial inspection of the Site, the Hazardous Waste Remediation Unit contacted the NYS
DOH to express its concern over potential health impacts from contamination within the Gastown
Sportsmen’s Club. The NYS DOH subsequently conducted an indoor air evaluation of the clubhouse on
April 13, 1998 and found elevated levels (2-4 times above background) of volatile organics in the basement
(sump and game rooms). Since this was not a residential property, an evacuation or restricted use was not
imposed. The NYS DOH assessment confirmed, however, that volatile organics existed in the clubhouse at
levels of concern relative to public health. Based upon verbal discussions with the NYS DOH, which were

subsequently expressed in writing, timely action to mitigate exposures was determined to be necessary.
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The Hazardous Waste Remediation Unit subsequently designed and installed a groundwater/NAPL
extraction and treatment system to capture NAPL and contaminated groundwater before they enter the
clubhouse sumps. The general layout of this system is shown in Figure 1-3, which consists of a single 10"
diameter extraction well and conveyance system that transports contaminated groundwater and NAPL to the
treatment system. Treated water is discharged directly to Tonawanda Creek and must meet applicable
discharge limits as specified by the Department’s Division of Water. This system began operation on
September 2, 1998 and has operated continuously since that time. Operation and maintenance of this system

is completed by a Department contractor from funds allocated in the Emergency Response Program.
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4.0 STUDY OBJECTIVES AND SCOPE OF WORK
4.1 Objectives

Although the groundwater/NAPL extraction and treatment system has effectively mitigated the threat
to members of the Gastown Sportsmen’s Club from the presence of NAPL and contaminated groundwater
in the clubhouse sumps, the total effectiveness of the extraction system is unknown. As a result, it is not
known if contaminated groundwater is migrating off-site to adjacent residences along East Niagara and
Carney Streets. In addition, it is not known to what extent NAPL has migrated under the club. The data
required to make these determinations were obtained during the Site Investigation. The specific objectives

of the Site Investigation were to:

= fully evaluate the effectiveness of the groundwater/NAPL extraction and treatment system;

= determine the extent to which NAPL has migrated under the Gastown Sportsmen’s Club

toward nearby properties; and

n determine the extent to which contaminated groundwater has migrated from the Site.

These objectives were evaluated through an examination of water level data, visual observation of soil
samples, and the analysis of water samples obtained from monitoring wells and the Gastown Sportsmen’s
Club primary basement sump. Subsurface soil samples were sent to a lab for chemical analysis to confirm

the visual observations.

4.2 Scope of Work

To meet the study objectives, the following activities were completed during the Site Investigation:
(1) a soil boring program, (2) monitoring well installation, (3) water level measurements, (4) collection of
environmental samples for chemical analysis, and (5) preparation of a Site map. These activities are briefly
described in the following sections. All field work was conducted in level D personal protective equipment,
while air monitoring for organic vapors was completed during intrusive activities by DEC personnel utilizing
Department owned equipment. The direct push vehicle and sampling equipment were deconed prior to the

implementation of field activities, with the sampling equipment decontaminated between samples.

4.2.1 Soil Boring Program
To determine the areal extent of NAPL underlying the NFTA and Gastown Sportsmen’s Club
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properties, thirteen (13) soil borings (SB-27 thru SB-39) were completed utilizing the direct push technique.
The locations of these borings are shown on Figure 4-1, with the boring logs and stratigraphic summaries
included as Appendices A and C, respectively. Continuous macro core samples were collected through the
overburden soils until a reddish brown silty clay confining layer was encountered. Discrete samples (Figure
4-2) were collected based upon visual observations and/or air monitoring results of the macro core samples
and submitted to a contract laboratory for chemical analysis. Ground surface elevation at each boring location

was subsequently surveyed by DEC personnel utilizing Department owned equipment.

4.2.2 Monitoring Wells

Five (5) soil borings (SB-27, SB-34, SB-35, SB-36 and SB-39) were converted into monitoring wells
to expand the existing monitoring well network. The locations of these wells are shown on Figure 4-3. The
wells are constructed of 1" diameter threaded/flush joint Schedule 80 PVC screen and riser with appropriate
sand pack, bentonite seal and grout. Each well was completed by installing a limited access, flush-mounted
curb box. Well construction diagrams are included in Appendix A, while specific details concerning well
construction are summarized in Table C-2. Following construction, the wells were developed in accordance
with standard DEC well development protocols by DEC personnel utilizing Department owned equipment.
Well development and purging logs are included in Appendix B. Once development was complete, samples
were collected from each well and submitted to a contract laboratory for chemical analysis. These data were
utilized to determine if contaminated groundwater is migrating from the Site to adjacent properties.
Monitoring well elevations were subsequently surveyed by DEC personnel utilizing Department owned

equipment.

4.2.3 Water Level Measurements

Water levels in all on-site monitoring wells were measured eleven (11) times between December 13,
1999 and September 14, 2000. Water level measurements for Tonawanda Creek were also obtained during
the Site Investigation. These data were utilized to further evaluate groundwater flow patterns across the Site

to fully evaluate the effectiveness of the groundwater extraction system.

4.2.4  Sump Sampling

One water sample from the primary sump of the Gastown Sportsmen’s Club was collected for
chemical analysis during the Site Investigation. This sample was collected to determine if contaminant
concentrations in the clubhouse sumps had decreased since the startup of the groundwater/NAPL extraction

and treatment system in September 1998.
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4.2.5 Sampling and Sample Analysis

With the exception of the macro core samples described in Section 4.2.1, all sampling was completed
by DEC staff utilizing Department owned equipment. Sample analysis was completed by Severn Trent
Laboratories, Inc. in Amherst, New York, a DEC contract laboratory. Specific conductance, pH, Eh,
temperature and turbidity of water samples were measured in the field at the time of sample collection. These

values are included on the purge logs in Appendix B.

426 Mapping

A map of the Former Gastown MGP Site was prepared by Department personnel using the AutoCAD
LT 97 Software Program. The area mapped included the entire site boundaries; adjacent impacted properties;
site buildings; the Gastown Sportsmen’s Club; Tonawanda Creek in the vicinity of the Site; all soil boring
and monitoring well locations (new and historical); and the locations of all samples collected as part of the

Site Investigation.
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5.0 GEOLOGY AND HYDROGEOLOGY

Site Investigation activities were undertaken, in part, to fully evaluate the effectiveness of the
groundwater/NAPL extraction and treatment system. To complete such an evaluation, the characteristics,
areal extent and hydrogeologic properties of the strata underlying the Former Gastown MGP Site must first
be determined. Such an evaluation is important as these attributes of the geologic strata govern the
occurrence and flow of groundwater and NAPL across the Site. These attributes, however, also govern the
potential for contaminant migration from the Site, and dictate the rate and extent of this migration. As a
result, a detailed evaluation of the geology and hydrogeology of the Former Gastown MGP Site is essential.
Before completing such a detailed evaluation, however, it is important to first describe the regional geologic
history of the western New York area as a general knowledge of this history is critical to a complete
understanding of the complex interrelationships between the various geologic strata and their hydrogeologic

properties.

51 Regional Geology
5.1.1 Surficial Geology

Geologic evidence suggests that at least four major glacial episodes covered parts of North America
during the Pleistocene Epoch (Buehler and Tesmer, 1963). Inwestern New York, however, there is evidence
of only two such episodes. The last glacial event in the area, the Wisconsin, eroded and modified the earlier
glacial deposits to such an extent that little evidence of their existence remains. These glacial events also
resulted in the widening of preexisting valleys and basins, and led to the development of the present day

drainage system in western New York (La Sala, 1968).

A complex sequence of proglacial lakes that formed during the final retreat of the Wisconsin ice sheet
inundated an extensive area of western New York. This succession originated in the Erie-Huron Basin prior
to 14,000 years ago as the ice sheet retreated from the basin. Further retreat produced Lake Arkona about
13,600 years ago (Hough, 1958); a readvance of the ice sheet followed about 13,000 years ago and resulted
in a water level increase to the Lake Whittlesey stage. A series of advances and retreats over the next 300
years produced, from latest to earliest, lakes Warren, Wayne, Lowest Warren, Grassmere, Lundy and
Tonawanda, the last forming about 9,800 years ago (Calkins and Brett, 1978) and having an outlet in the
Lockport area. To the north, Lake Iroquois occupied the Ontario Basin at this time. This lake sequence was
responsible for the deposition of stratified lacustrine clays, silts, sands and gravels that now cover much of

western New York.
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The Pleistocene Epoch presented a variety of environments that resulted in the deposition of several
types of unconsolidated deposits. In the Tonawanda area these deposits include the following (Malcolm
Pirnie, 1987; Recra Environmental, 1990; URS, 1992; Woodward-Clyde, 1993; Conestoga Rovers &
Associates, 1997; Weston, 1998):

n Glacial till consisting of a non-sorted, non-stratified mixture of sand, silt, clay, gravel and

rock fragments deposited directly from glacial ice;

= Glaciolacustrine deposits consisting primarily of silt, sand and clay deposited in lakes that

formed during melting and retreat of the ice sheets;

u Glaciofluvial deposits consisting of sand and gravel deposited either by glacial meltwater
streams or by the reworking of till and other glacial deposits along the shore of former

glacial lakes; and

u Alluvial deposits consisting of silt, sand and gravel deposited by streams during
comparatively recent geologic time. Analluvial deposit is the principal deposit encountered
at the Former Gastown MGP Site.

La Sala (1968) reports that glacial till is the most widespread deposit in the Erie-Niagara Basin, ranging in
thickness from 2 to 200 feet. Lacustrine clay is also widespread, reaching thicknesses of 300 feet in some
valleys within the basin (La Sala, 1968). In the Tonawanda area, the combined thickness of glacial till and
lacustrine clay ranges considerably, from approximately 45 feet at the nearby Columbus McKinnon
Corporation (Malcolm Pirnie, 1991) to more than 95 feet at the Town of Tonawanda Landfill (Malcolm
Pirnie, 1995). The thickness of these deposits at the Former Gastown MGP Site is unknown, but is expected
to be similar to that at Columbus McKinnon, which is located approximately 1,800 feet to the south on

Fillmore Avenue near Fremont Street (Figure 1-1).

5.1.2 Bedrock Geology

The bedrock underlying western New York is characterized as a thick sequence of shales, sandstones,
limestones and dolostones deposited in ancient seas during the Silurian and Devonian Periods (Buehler and
Tesmer, 1963). This stratigraphic sequence is summarized in Table 5-1. Bedrock bedding generally strikes

in an east-west direction, approximately paralleling the Niagara and Onondaga Escarpments, and dips to the
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south at approximately 30 to 40 feet per mile (Johnson, 1964; La Sala, 1968; Yager and Kappel, 1987).
Erosion and weathering, however, have produced local variations in the bedrock surface configuration

(Snyder Engineering, 1987).

The uppermost bedrock formation underlying the Former Gastown MGP Site is the Camillus Shale
Formation of the Salina Group, which was deposited in a shallow sea environment during the Late Silurian
Period (Rickard and Fisher, 1970). This formation extends across northern Erie County in an east-west
trending belt approximately 6 to 8 miles wide (Conestoga-Rovers & Associates, 1997). Exposures of this
formation are rare because of the low relief of the outcrop area and the mantle of glacial deposits. This

formation was not encountered during any drilling activities conducted at the Site.

52 Site Geology

The stratigraphy of the Former Gastown MGP Site has been evaluated by examining the stratigraphic
logs obtained from twenty-six (26) soil borings completed by Environmental Products & Services, Inc. in
June 1996, five (5) soil borings completed by Maxim Technologies in June 1998 as a prelude to the
installation of the groundwater/NAPL extraction and treatment system, and thirteen (13) soil borings
completed during the Site Investigation in December 1999. The locations of these borings are shown on
Figure 4-1. Stratigraphic logs are included as Appendix A, while a stratigraphic summary is contained in

Appendix C.

521 Fill

Fill material overlies the native deposits throughout most of the Former Gastown MGP Site; 31 of
42 soil borings encountering some type of fill material (Table C-1). Fill material consists predominantly of
crushed stone, cinders, various colored ash, coal, coke, slag and brick, and ranges in thickness from 0.4 to
6.5 feet (Table C-1). The greatest fill thickness was encountered in the area of the former railroad berm (e.g.,
borings SB-18, SB-28, SB-30 and SB-38) and near the main building of the former manufactured gas plant
(e.q., borings SB-20, SB-21, SB-25 ans SB-39).

5.2.2  Upper Silty Clay Deposit

A moderately thick silty clay deposit is encountered throughout the Site; only at soil boring location
SB-33 was this deposit not encountered. This deposit underlies either the miscellaneous fill or a thin topsoil
layer where fill is absent. The upper silty clay deposit is generally gray in color, but is extensively mottled

yellow, brown, orange and black. The thickness of this deposit ranges from 2.2 to 14.5 feet (Table C-1).
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5.2.3 Recent Alluvium Deposit

A relatively thick recent alluvium deposit underlies the entire Former Gastown MGP Site and is the
primary aquifer encountered. This deposit directly underlies the upper silty clay deposit, and consists
predominantly of fine grained, gray sand interbedded with thin layers of gray clay and silty clay. The
thickness of this deposit is quite variable, ranging from 3.5 to 19.8 feet (Table C-1). The NAPL underlying
the Site is found in this deposit.

5.2.4 Sand and Gravel Deposit

A relatively thin sand and gravel deposit directly underlies the recent alluvium deposit and was
encountered in 21 of 26 deep borings completed at the Site (Table C-1). The thickness of this deposit is
relatively constant, ranging from 0.2 to 1.0 feet (Table C-1). NAPL is also found in this deposit.

5.2.5 Lower Silty Clay Deposit

A lower silty clay deposit underlies either the sand and gravel deposit or the recent alluvium deposit
where the sand and gravel deposit is absent. This glaciolacustrine deposit is encountered throughout the
Tonawanda area and consists predominantly of reddish brown to brown, soft to very soft, saturated, highly
plastic, silty clay. Laminations (varves) are common throughout the glaciolacustrine deposit, indicating that
it was deposited in a glacial lake environment. Silt lenses, fine sand lenses, and distinct layers of subangular
to subrounded gravel and pebbles (drop stones) are also observed within this deposit. This deposit acts as
a confining layer that prevents the further downward migration of contaminated groundwater and NAPL.
The thickness of the glaciolacustrine deposit under the Former Gastown MGP Site is unknown as borings

have not completely penetrated this deposit.
5.3 Regional Hydrogeology

Many site investigations and hydrogeologic studies have been completed in the Tonawanda area, and
indicate that there are three principal hydrogeologic zones described as follows:

u The upper Camillus Shale bedrock, which can be characterized as a confined aquifer;

u A glaciolacustrine deposit, which can be characterized as an aquitard, confining groundwater

from the underlying Camillus Shale; and

] Shallow alluvium, glaciofluvial and fill deposits, which can be characterized as either
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unconfined (water table) or perched aquifers.

Of these zones, the principal aquifers include sands and gravels of the recent alluvium and glaciofluvial
deposits, and upper bedrock of the Camillus Shale Formation. In the Tonawanda area, unconfined
groundwater is encountered largely within the glaciofluvial, alluvium and fill deposits. Where these deposits
overlie the glaciolacustrine deposit, perched groundwater conditions occur. Well yields from these deposits
inthe Tonawanda area are generally unknown, although wells installed in highly permeable outwash deposits

in the Tonawanda Creek valley have yielded 1,000 to 1,400 gallons per minute (gpm) (La Sala, 1968).

The glaciolacustrine deposit separates the water table and/or perched aquifer from the confined upper
bedrock aquifer. The hydraulic conductivity of this deposit is extremely low, typically ranging from 10 to
10® cm/s. The glaciolacustrine deposit, therefore, can be considered an aquitard, preventing the vertical
movement of shallow groundwater to the underlying Camillus Shale. Horizontal groundwater flow within
this deposit is also severely limited. In fact, the glaciolacustrine deposit is generally not water bearing,
yielding only small quantities of water, which is primarily interstitial pore water that is tightly bound to the
soil particles. This deposit, however, often contains thin seams and stringers of silt and sand that can allow
limited horizontal groundwater flow. If areally extensive, these seams and stringers can be utilized as a

source of water (La Sala, 1968).

La Sala (1968) reports that the Camillus Shale is “by far the most productive bedrock aquifer” in the
Erie-Niagara Basin, with individual well yields ranging from 300 to 1,200 gpm. The production well at the
Dunlop Tire Corporation yields 600 to 900 gpm (Pyanowski, 1990), although yields of 1,800 gpm were
observed during a 1995 DEC study of the area.

5.4 Site Hydrogeology

The hydrogeology of the Former Gastown MGP Site has been evaluated by examining both historical
hydrogeologic data and hydrogeologic data obtained during the Site Investigation. These data suggest that
the recent alluvium deposit is the principal aquifer underlying the Site, although some groundwater is present
within the upper silty clay deposit. Asdescribed above, the glaciolacustrine deposit (lower silty clay deposit)
acts as an aquitard, restricting the downward movement of contaminated groundwater and NAPL to the

deeper water bearing zones (i.e., the Camillus Shale bedrock).

Five (5) overburden monitoring wells were installed during the Site Investigation to supplement the
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existing monitoring well network (Figure 4-3; Table C-2). These wells are screened entirely within the recent
alluvium deposit, with the exception of monitoring well MW-39, which was installed at a shallower depth
to monitor petroleum contamination encountered during the investigation. This contamination is different
from that associated with the former manufactured gas plant, and appears to be related to an aboveground
storage tank that was formerly located in the area. Construction diagrams for all wells installed on Site are

provided in Appendix A, while monitoring well specifications are given in Appendix C.

A total of fourteen (14) monitoring wells have been installed throughout the Former Gastown MGP
Site (Figure 4-3; Table C-2): three (3) of these wells monitor the upper silty clay deposit (shallow zone), three
(3) wells monitor both the upper silty clay deposit and upper portion of the recent alluvium deposit (shallow
zone), and eight (8) wells monitor the recent alluvium deposit (intermediate zone). Water levels in all on-site
monitoring wells were measured eleven (11) times between December 13, 1999 and September 14, 2000,
while Tonawanda Creek water levels were measured 9 times during this period (Table 5-2). These data were
utilized to further evaluate groundwater flow patterns across the Site to fully evaluate the effectiveness of the
groundwater extraction system. Water levels in on-site wells have now been measured 55 times since June
14,1996, while Tonawanda Creek water levels have now been measured 46 times since July 13, 1998 (Table
5-2).

The water level data obtained during the Site Investigation were utilized to construct hydrographs
for both the shallow and intermediate zone wells (Figures 5-1 thru 5-4). These hydrographs reveal that water
levels fluctuated substantially throughout the year, but fluctuated in response to the groundwater extraction
system (compare Figure 5-4 to Figure 5-3). The water level fluctuations in the extraction well (Figure 5-3)
result from the discharge of the Gastown Sportsmen’s Club sumps into the well. While the groundwater
extraction system has generally been able to handle this excess water in the past (Figure 5-8), the higher than
average rainfall earlier this year, the concomitant higher than average discharge from the club’s sumps, and
biofouling of the well screen and pumps have significantly reduced the groundwater extraction system’s

ability to lower Site groundwater elevations.

The water level fluctuations in monitoring wells MW-1S and MW-3S mirror the response of the other
shallow zone wells, but at a significantly lower amplitude (Figure 5-1). Since these wells only screen the
upper silty clay deposit (Table C-2), the low amplitude response suggests that these wells are not connected
hydraulically to the underlying recent alluvium deposit. While the exact nature of the mirrored response is

unknown, it could be related to either pressure changes in the hydrogeologic system due to groundwater
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extraction or to drying/rewetting of the upper silty clay deposit as water levels fluctuate in the underlying

recent alluvium deposit.

Monitoring well MW-2S also screens the upper silty clay deposit, but exhibits water level
fluctuations that are similar to the shallow zone wells that partially screen the recent alluvium deposit (Figure
5-1). This response suggests that well MW-2S is connected hydraulically to the recent alluvium deposit. The
historical hydrograph for this well (Figure 5-6), however, shows variations in response over time: relatively
high amplitude, short duration fluctuations during 1998 followed by relatively low amplitude, long duration
fluctuations during 1999 and 2000. As a result of these different responses, the true relationship between this

well and the recent alluvium deposit is uncertain.

Due to the problems associated with the higher than average precipitation this year, the hydrographs
shown in Figures 5-1 thru 5-4 do not accurately represent the influence of the groundwater extraction system.
As a result, hydrographs for both the shallow and intermediate zone wells have been constructed from
historical water level data (Figures 5-5 thru 5-9). These hydrographs show a cyclical pattern of high and low
water levels: high during periods of high rainfall and snowmelt; low during drier months when the
groundwater extraction system is operating at peak efficiency. The hydrographs also reveal that water levels
in on-site monitoring wells do not fluctuate in response to changing water levels in Tonawanda Creek
(Figures 5-1 thru 5-3 and Figures 5-5 thru 5-8). This indicates that Tonawanda Creek is not hydraulically

connected to the recent alluvium deposit.

The similarity in water level fluctuations between the shallow and intermediate zone wells (compare
Figure 5-4 with Figure 5-9) suggests that the shallow zone wells (with the exception of wells MW-1S, MW-
2S and MW-3S as discussed above) are hydraulically connected to the recent alluvium deposit. These data,
therefore, can be combined and utilized to generate groundwater contour maps for the Site. Water levels from
Tonawanda Creek were not included in these contours since the creek is not hydraulically connected to the

recent alluvium deposit.

Figures 5-10 and 5-11 illustrate the groundwater flow pattern across the Former Gastown MGP Site
prior to the installation of the groundwater extraction system. While different well data were utilized to
generate these contours, both figures indicate that under steady state conditions, groundwater flows toward
the Gastown Sportsmen’s Club. This flow pattern suggests that the club’s basement drain system (sumps and

floor drains) acts as a significant groundwater sink.
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Figure 5-12 illustrates the groundwater flow pattern across the Former Gastown MGP Site on
November 23, 1998, almost 3 months after startup of the groundwater extraction system. This figure
indicates that groundwater extraction alters the steady state groundwater flow pattern by producing a cone
of depression around the extraction well. The magnitude and extent of this drawdown, however, can not be
determined from this figure due to the absence of wells east and south of the clubhouse. Using water level
data from the wells installed during the Site Investigation, a groundwater contour map for July 13, 2000 was
generated (Figure 5-13). This figure indicates that groundwater extraction produces an elliptical cone of
depression around the extraction well that extends from well MW-13 to the eastern property line of the
Gastown Sportsmen’s Club (wells MW-34 and MW-35). Hydrographs for the Site indicate that groundwater
extraction also affects water levels as far west as well MW-39 (Figure 5-1) and as far north as well MW-23
(Figure 5-2 and 5-7).

In situ hydraulic conductivity testing has only been conducted on monitoring well MW-11, which
completely screens the recent alluvium deposit. This test was completed by utilizing bail down test methods,
with the field data evaluated by the solution developed by Bouwer and Rice (1976). The hydraulic
conductivity obtained from this test was 1.2 x 10 cm/sec. This value is comparable to those obtained at the
nearby Columbus McKinnon Corporation Site, where hydraulic conductivities of the recent alluvium deposit
range from 1.4 x 102 to 4.0 x 10 cm/sec (Malcolm Pirnie, 1991).

55 Groundwater Extraction System Efficiency

Water level data obtained from on-site wells prior to implementation of the Site Investigation
indicated that the groundwater extraction system substantially lowered groundwater elevations from steady
state conditions. These data, however, were not sufficient to determine the magnitude and extent of this
drawdown due to the absence of wells east and south of the clubhouse. As a result, one objective of the Site
Investigation was to fully evaluate the effectiveness of the groundwater extraction system. To accomplish
this objective, five additional monitoring wells were installed during the investigation to supplement the
existing monitoring well network. Water levels in all on-site wells were subsequently measured eleven (11)
times between December 13, 1999 and September 14, 2000. These data were then utilized to construct
hydrographs (Figures 5-1 thru 5-4) and a groundwater contour map (Figure 5-13), which were evaluated to

determine the effectiveness of the groundwater extraction system.

Figure 5-13 illustrates the groundwater flow pattern across the Former Gastown MGP Site on July

13, 2000. As discussed above, this figure indicates that groundwater extraction produces an elliptical cone
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of depression around the extraction well that extends from well MW-13 to the eastern property line of the
Gastown Sportsmen’s Club (wells MW-34 and MW-35). This drawdown is substantial, and is produced by
groundwater extraction rates that range from 0.19 to 1.79 gallons per minute (gpm). These low extraction

rates, however, are consistent with the moderate hydraulic conductivities of the recent alluvium deposit.

Hydrographs for the Site indicate that groundwater extraction affects water levels in all on-site wells
that screen the recent alluvium deposit, indicating that the influence of the extraction system is larger areally
than the cone of depression delineated in Figure 5-13. As a result, water level data for the Site suggest that

the groundwater extraction system collects contaminated groundwater from the entire Site.

While the groundwater extraction system is capable of collecting contaminated groundwater from
the entire Site, the hydrographs (Figures 5-1 thru 5-9) indicate that the system does not always operate at peak
efficiency. A major reason for this decrease in efficiency is the discharge of the club’s basement sumps into
the extraction well. The system was designed this way to direct contaminated sump water through the
treatment system prior to discharge. In the past the groundwater extraction system has generally been able
to handle this excess water (Figure 5-8), however, the greater discharge from the club’s sumps this year due
to increased rainfall has significantly reduced the system’s ability to keep up with this additional discharge.
In fact, at times this year this increased discharge has caused contaminated groundwater to spill out of the

vault onto the ground surface.

To alleviate future spill-over events from the existing vault, and to increase system efficiency, a
secondary vault and pump was installed at the Site in October 2000. The club’s sump discharge was
redirected to this vault, and is pumped directly to the treatment system. To fully evaluate the effect of this
modification on the efficiency of the groundwater extraction system, water level measurements in on-site
wells will be required over time, with the data utilized to construct hydrographs and groundwater contour

maps.
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6.0 INVESTIGATION RESULTS

A brief description of the activities completed during the Site Investigation at the Former Gastown
MGP Site was presented in Section 4.0. In this section, a detailed evaluation of the observations made during
the Site Investigation and the analytical results obtained from the field activities is presented. Analytical
results are summarized by environmental media, and include subsurface soil, groundwater and the Gastown

Sportsmen’s Club sump water.

6.1 NAPL Delineation

One objective of the Site Investigation was to determine the extent to which NAPL has migrated
under the Gastown Sportsmen’s Club toward nearby properties on Carney Street. To accomplish this
objective, thirteen (13) soil borings were completed during the Site Investigation, with the subsurface soil
samples examined for the presence of NAPL. Because the NAPL underlying the Site is black in color and
has a distinctive coal tar-like odor, visual observation combined with volatile screening with a PID was
utilized to evaluate NAPL presence. The information obtained during this study, combined with historical
soil boring data, was then utilized to determine the areal extent of NAPL underlying the NFTA and Gastown
Sportsmen’s Club properties. The borings completed during the Site Investigation are designated SB-27 thru
SB-39 inclusive (Figure 4-1), and except for boring SB-33, were completed to the lower silty clay deposit.
The stratigraphic logs for all borings completed at the Site are given in Appendix A and summarized in Table
C-1.

Areview of all stratigraphic logs available for the Site (13 new and 26 historical) indicates that NAPL
was encountered in fifteen (15), and where encountered, ranged in thickness from 3.0 to 15.0 feet (Table 6-1).
It is important to note, however, that the thickness of NAPL in four of these borings (SB-15, SB-21, SB-22
and SB-34) is estimated because the depth to the underlying confining layer could not be positively identified
from the boring logs. For these borings, the depth to the confining layer was estimated from nearby borings,
and is thought to be accurate to +1 foot. A comparison of NAPL thickness to Figure 4-1 indicates that NAPL
thickness is greatest near the former Gastown MGP plant (e.g., borings SB-21, SB-22 and SB-23) and thins
to the east under the NFTA (e.g., borings SB-15, SB-16 and SB-17) and Gastown Sportsmen’s Club (e.g.,
borings SB-34 and SB-35) properties. NAPL thickness also appears to thin near the edges of the plume (e.g.,
borings SB-25, SB-13 and SB-29).

The underlying confining layer in 10 of the 15 borings is the reddish brown silty clay of the lower

silty clay deposit. In the other five borings the NAPL appears confined by the sand and gravel deposit. It
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is not obvious from visual observations of this deposit, however, why NAPL in these areas did not migrate

through the deposit to the underlying lower silty clay deposit.

The data from Table 6-1 was utilized to construct Figure 6-1, a map showing the location of the
NAPL plume associated with the Former Gastown MGP Site. This plume forms a general “L” shape; the
short leg being located between the former manufactured gas plant and the coal bins with the long leg
extending eastward under the NFTA and Gastown Sportsmen’s Club properties. While this investigation did
not fully delineate the eastern boundary of the NAPL plume, the presence of NAPL in small, isolated pockets

in borings SB-34 and SB-35 suggests that the plume edge is located near these borings.

6.2 Subsurface Soil

During the Site Investigation, nineteen (19) subsurface soil samples were collected and submitted to
Severn Trent Laboratories for chemical analysis. All samples were analyzed for Target Compound List
(TCL) volatiles, except for the samples collected from soil boring SB-39, which were also analyzed for TCL
semivolatiles, Target Analyte List (TAL) metals and/or petroleum products. The samples selected for
analysis were determined in the field based upon visual observation and screening for volatile organic vapors
using a PID meter. Figure 4-2 shows the boring locations from which samples were collected, while Tables

6-2 and 6-3 summarize the analytical results.

Because the NAPL underlying the Former Gastown MGP Site is denser than water (DNAPL), it has
migrated through the recent alluvium deposit and pooled on top of either the sand and gravel or lower silty
clay deposit (confining layer). As a result, subsurface samples from borings completed outside the NAPL
plume were collected from soils immediately above the lower silty clay deposit as these soils had the greatest
potential of being contaminated. The exception to this was the sample collected from boring SB-33, which
was collected from a depth of 8.0-10.0 feet below ground surface (bgs). This sample was collected from a
shallower depth to determine if soil contamination (or NAPL) was present along the portion of the club’s

sump discharge line that was not replaced by the Department’s Spill Unit in March 1998.

Table 6-2 summarizes the analytical results for the eight subsurface soil samples collected from
borings outside the NAPL plume. These samples were submitted for analysis to verify that visually “clean”
was also analytically “clean.” As a screening tool these results were compared to the soil cleanup objectives
of NYSDEC Technical and Administrative Guidance Memoranda (TAGM) No. 4046. Although a few

contaminants were detected in these samples, only benzene in boring SB-28 (23.6'-23.9' bgs) was detected
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ata concentration that exceeded the TAGM 4046 soil cleanup objectives (Table 6-2). Toluene, ethylbenzene
and xylenes were also detected in this sample. A review of the boring log for this location (Appendix A)
indicates that this sample exhibited a NAPL odor and had a PID reading of 13.8 ppm. The second sample
collected from this boring (20.0'-23.6' bgs) contained benzene, toluene, dichloroethene and vinyl chloride at
concentrations below the TAGM 4046 soil cleanup objectives (Table 6-2). This sample did not exhibit any
odors or PID readings. The presence of contamination in this boring suggests that it is close to the NAPL

plume (Figure 6-1).

An evaluation of the results from boring SB-33 indicates the presence of only benzene and
ethylbenzene at concentrations below the TAGM 4046 soil cleanup objectives (Table 6-2). In addition, no
NAPL was observed in this boring. These data indicate that remediation is not required along this portion

of the club’s sump discharge line.

Table 6-3 summarizes the analytical results for eleven subsurface soil samples collected from borings
within the NAPL plume. These samples were submitted for analysis to evaluate further the nature and extent
of contamination associated with the plume. In general, significant volatile contamination was detected in
the ten samples submitted for VOC analysis by method 8260. Contaminant concentrations that exceeded the
TAGM 4046 soil cleanup objectives include benzene (6 samples), toluene (6 samples), ethylbenzene (5
samples), xylenes (7 samples), 2-butanone (3 samples) and naphthalene (6 samples). Two of these samples
were also submitted for VOC analysis by method 8021, with the concentration of eight contaminants
exceeding the TAGM 4046 soil cleanup objectives or the TCLP alternative guidance values of Stars Memo

#1. A more detailed evaluation of these results follows.

Two samples from boring SB-29 were submitted for analysis as NAPL was observed in two separate
zones in the subsurface environment. The source of the NAPL observed from 5.0-8.0" bgs is the club’s
former sump discharge line that ruptured and was replaced by the Department’s Spill Unit. During this
project a large quantity of contaminated soil and NAPL was excavated. Eight VOCs were detected in this
sample at concentrations that exceeded the TAGM 4046 soil cleanup objectives or the TCLP alternative
guidance values (Table 6-3). Benzene, toluene and ethylbenzene were also detected in this sample. The
presence of NAPL and contaminated soil in this boring suggests that additional remediation is necessary

along this portion of the club’s sump discharge line.

The NAPL observed from 19.5-19.8' bgs is part of the NAPL plume underlying the Site. Five VOCs
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were detected in this sample at concentrations that significantly exceeded the TAGM 4046 soil cleanup
objectives (Table 6-3). Styrene was also detected in this sample at a concentration of 130,000 pg/kg, but no

soil cleanup objective is available for this compound.

The samples collected from boring SB-31 evaluate three separate zones within the NAPL plume. The
sample from 15.8'-16.0' bgs exhibited a coal tar odor and had a slight (1.2 ppm) PID reading, but did not
contain any NAPL. Although a few contaminants were detected in this sample (Table 6-3), their
concentrations were below the TAGM 4046 soil cleanup objectives. The sample from 23.4'-24.0' bgs
contained NAPL and exhibited a PID reading of 1,330 ppm. This sample contained benzene, toluene, and
xylenes at concentrations well above the TAGM 4046 soil cleanup objectives (Table 6-3). Ethylbenzene and
styrene were also detected in this sample. The sample from 24.3'-26.0" bgs was collected from the lower silty
clay deposit to evaluate the effectiveness of this deposit as a confining layer. While a few contaminants were
detected in this sample, only benzene was detected at a concentration that exceeded the TAGM 4046 soil
cleanup objectives (Table 6-3). These results suggest that the lower silty clay deposit is an effective barrier

against the further downward migration of NAPL and related contaminants.

Two samples from borings SB-34 and SB-35 were submitted to the lab for chemical analysis. These
borings are located along the eastern boundary of the Gastown Sportsmen’s Club property and the
downgradient edge of the NAPL plume (Figure 6-1). The shallow sample from each boring was collected
from a narrow zone that marked the first occurrence of NAPL in these borings (see boring logs in Appendix

A). The deeper samples were each composited over a +3' interval that contained NAPL.

Both samples from boring SB-34 contained benzene, ethylbenzene, toluene, xylenes and naphthalene
at concentrations that exceeded the TAGM 4046 soil cleanup objectives (Table 6-3). Styrene was also
detected in both samples, while the deeper sample contained 2-butanone at a concentration that exceeded the
TAGM 4046 soil cleanup objective (Table 6-3). The results from boring SB-35 are similar, with the
exception that benzene was not detected in the shallow sample (although the detection limit was quite high).
Styrene was again detected in both samples, while the deeper sample contained 2-butanone at a concentration
that exceeded the TAGM 4046 soil cleanup objective (Table 6-3). It is interesting to note that the shallow
sample from each boring contained higher contaminant concentrations than the deeper samples by about one

order of magnitude (Table 6-3).

While boring SB-39 did not encounter the NAPL plume, analytical results from the two samples
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collected fromthis boring are included in Table 6-3 because contamination was encountered in these samples.
The first sample collected from this boring (1.1'-4.0' bgs) was a tan ash with brown and green mottling (see
boring log in Appendix A), and was analyzed for TCL semivolatiles and TAL metals. Although the ash did
not contain any semivolatile compounds, it did contain numerous metals at various concentrations (Table 6-
3). Only the concentrations of mercury and zinc, however, exceeded the TAGM 4046 soil cleanup objectives.
This sample also contained manganese at a significant concentration (657,000 pg/kg). The TAGM 4046 soil
cleanup objective for manganese is the site background concentration. Since background samples were not

collected during the Site Investigation this concentration is unknown.

The second sample collected from boring SB-39 (6.4'-9.0" bgs) was collected from a zone containing
petroleum contamination that is distinct from the NAPL associated with the former manufactured gas plant.
The petroleum contamination does not have a coal tar odor and is an LNAPL, floating on top of the water
table. Nine VOCs were detected in this sample at concentrations that exceeded the TAGM 4046 soil cleanup
objectives or the TCLP alternative guidance values (Table 6-3). Ten semivolatile compounds (primarily
PAH’s) were also detected in this sample; however, the concentrations of these contaminants did not exceed
the TAGM 4046 soil cleanup objectives (Table 6-3). In addition to TCL volatile and semivolatile analysis,
this sample was also analyzed for petroleum products by DOH method 313.13. No petroleum products were
identified in this sample. While the source of the petroleum contamination in boring SB-39 is unknown, a
concrete pier located near this boring could have been a cradle for an aboveground storage tank. Additional

borings will be required in this area to determine the areal extent of this petroleum contamination.

The analytical results presented in Tables 6-2 and 6-3 show significant differences in contaminant
concentrations between samples collected outside the NAPL plume and those collected from within the
plume. This difference indicates that visual observation, combined with volatile screening with a PID, is

effective in delineating the NAPL plume.

6.3 Groundwater

Five groundwater monitoring wells (Figure 4-3) were installed during the Site Investigation, in part,
to further evaluate groundwater contamination at the Site. Twelve groundwater samples were collected
during the Site Investigation and submitted to Severn Trent Laboratories for chemical analysis. Analyses
included TCL volatiles, TCL semivolatiles, PCBs, pesticides and TAL metals. Because the monitoring wells
at the Former Gastown MGP Site monitor both the shallow and intermediate hydrogeologic zones, analytical

results are summarized by zone (Tables 6-4 and 6-5). For comparison purposes, these tables include all
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contaminants historically detected at the Site. The well developmentand purge logs are included as Appendix
B.

As discussed in Section 5.4, monitoring wells MW-2S and MW-3S are not hydraulically connected
to the recent alluvium deposit. These wells were installed to monitor residual contamination following
remediation of the Gastown Sportsmen’s Club sump discharge line by the Department’s Spill Unit in March
1998. The analytical results for these wells (Table 6-4) indicate the presence of groundwater contamination,
but at significantly lower concentrations than wells that monitor the intermediate hydrogeologic zone (Table
6-5). Contaminants detected at concentrations that exceed the Department’s Class GA groundwater standards
or guidance values include benzene (both wells), toluene (MW-2S), xylenes (MW-2S), phenol (both wells),
pentachlorophenol (MW-3S), naphthalene (MW-2S), endrin (MW-3S) and iron (MW-3S). These data,
combined with the soil results from boring SB-29, indicate that residual contamination remains along some

portions of the replaced sump discharge line.

During the Site Investigation, monitoring well MW-39 was installed in the shallow zone to monitor
petroleum contamination encountered during the investigation. Individual contaminants detected in this well
that exceeded the Department’s Class GA groundwater standards or guidance values include benzene, vinyl
chloride, dichloroethene, fluorene, phenanthrene, pyrene, benzo(a)anthracene, chrysene, benzo(b)-
fluoranthene, benzo(a)pyrene, dieldrin, endrin, arsenic, iron, lead, manganese, zinc and cyanide. Cyanide
was detected at a concentration of 18,300 ug/l, well above the 200 pg/l Class GA groundwater standard for
this compound. While the soil sample from this boring did not contain petroleum products (see Section 6.2),

petroleum products were detected in this well at a concentration of 120,000 pg/l (Table 6-4).

The remaining nine wells monitor all or part of the recent alluvium deposit (see Section 5.4), with
six of these wells (MW-13, MW-17, MW-23, MW-21, MW-34 and MW-35) installed within the NAPL plume
(Figures 4-3 and 6-1). The organic analyses of groundwater samples collected from these wells reveal the
presence of both volatile and semivolatile compounds (Tables 6-4 and 6-5). Fifteen VOCs were detected in
these wells, with the concentrations of benzene (5 samples), toluene (5 samples), ethylbenzene (4 samples),
xylenes (5 samples), isopropylbenzene (1 sample), trimethylbenzenes (5 samples), butylbenzenes (5 samples),
naphthalene (4 samples), MTBE (1 sample), vinyl chloride (1 sample), styrene (4 samples) and
dichloroethene (1 sample) exceeding the Department’s Class GA groundwater standards or guidance values.
These VOCs are similar to those detected in the subsurface soil samples collected from within the NAPL

plume (compare with Table 6-3).
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Seventeen PAH’s were detected in the groundwater samples collected from wells within the NAPL
plume with the concentrations of fourteen exceeding the Department’s Class GA groundwater standards or
guidance values (Tables 6-4 and 6-5). Groundwater exceedances were documented for naphthalene (5
samples), acenaphthene (3 samples), fluorene (3 samples), phenanthrene (4 samples), anthracene (3 samples),
fluoranthene (3 samples), pyrene (5 samples), benzo(a)anthracene (5 samples), chrysene (5 samples),
benzo(b)fluoranthene (5 samples), benzo(k)fluoranthene (4 samples), benzo(a)pyrene (5 samples),
indeno(1,2,3-cd)pyrene (3 samples) and benzo(g,h,i)perylene (1 sample). Phenolic compounds and PCBs
were not detected in any of these wells, while heptachlor (MW-21) was the only pesticide detected. The
concentration of this contaminant, however, exceeded the Department’s Class GA groundwater standard for
this compound (Table 6-5).

Although a number of inorganic compounds were detected in the groundwater samples, only the
concentrations of arsenic, iron, lead, manganese and zinc are reported in Tables 6-4 and 6-5. Each of these
compounds were detected in wells installed within the NAPL plume at concentrations that exceeded the
Department’s Class GA groundwater standards or guidance values. Groundwater exceedances include arsenic
(5 samples), iron (6 samples), lead (4 samples), manganese (6 samples) and zinc (3 samples). Cyanide was
also detected in five of the six wells installed within the NAPL plume, with the concentration in three wells

exceeding the Department’s Class GA groundwater standard for this compound (Tables 6-4 and 6-5).

An evaluation of the analytical results for the three wells installed outside the NAPL plume (MW-27,
MW-36 and MW-11) reveals much lower contaminant concentrations than in wells within the plume (Table
6-5). Although thirteen VOCs were detected in these wells, twelve of these detections were documented in
well MW-11, which is located close to the NAPL plume (Figures 4-3 and 6-1). In contrast, wells MW-27 and
MW-36 each contained only two VOCs (Table 6-5). Groundwater exceedances were documented for
benzene (2 samples), toluene (2 samples), ethylbenzene (1 sample), xylenes (1 sample), n-butylbenzene (1
sample), vinyl chloride (1 sample) and dichloroethene (1 sample). No groundwater exceedances were
documented for well MW-36.

Five phenolic compounds were detected in the groundwater samples collected from wells outside the
NAPL plume with all five detections documented in well MW-27 (Table 6-5). Of these compounds, phenol,
pentachlorophenol, 2-nitrophenol and 4-nitrophenol were detected at concentrations that exceeded the
Department’s Class GA groundwater standards. Trichlorobenzene, dichlorobenzene and dinitrotoluene were

also detected in this well (Table 6-5), with all three compounds detected at concentrations that exceeded the
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Department’s Class GA groundwater standards.

Five PAH’s were detected in the groundwater samples collected from wells outside the NAPL plume
with only the concentrations of naphthalene (MW-1I) and acenaphthene (MW-27) exceeding the
Department’s Class GA groundwater standards or guidance values (Table 6-5). Naphthalene was the only
PAH detected in well MW-36. PCBs were not detected in any of these wells, while endrin in wells MW-27
and MW-36 was the only pesticide detected. The concentration of endrin in both wells, however, exceeded

the Department’s Class GA groundwater standard for this compound (Table 6-5).

Arsenic, iron, lead, manganese and zinc were detected in each well installed outside the NAPL plume
(Table 6-5), with the concentration of each metal in wells MW-27 and MW-36 exceeding the Department’s
Class GA groundwater standard or guidance value. Only the concentrations of iron and manganese in well
MW-11 exceeded the groundwater standards. Cyanide was also detected in all three wells, with the
concentration in wells MW-11 and MW-36 exceeding the Department’s Class GA groundwater standard for
this compound (Table 6-5).

Like the soil analytical results presented in Section 6.2, the groundwater analytical results (Tables
6-4 and 6-5) show significant differences in contaminant concentrations between samples collected outside

the NAPL plume and those collected from within the plume.

6.4 Sump Water

One water sample from the primary sump of the Gastown Sportsmen’s Club was collected for
chemical analysis during the Site Investigation and submitted to Severn Trent Laboratories for chemical
analysis. Analyses included TCL volatiles, TCL semivolatiles, PCBs, pesticides and TAL metals. This
sample was collected to further evaluate the effectiveness of the groundwater/NAPL extraction and treatment
system by determining if contaminant concentrations in the clubhouse sump had decreased since the startup
of the system in September 1998. Analytical results from this and previous sampling events are summarized
in Table 6-6.

Prior to startup of the groundwater/NAPL extraction and treatment system, fifteen VOCs were
detected in water from the club’s primary sump (Table 6-6), with the concentrations of all fifteen
contaminants exceeding the Department’s Class GA groundwater standards or guidance values. These

contaminants are similar to those detected in the subsurface soil and groundwater samples. An evaluation
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of the analytical results for the sump water collected during the Site Investigation (15 months after system
startup) indicates that although fourteen VOCs were detected, the concentrations of these contaminants are
approximately one order of magnitude lower than the concentrations documented prior to system startup.
Only eight of these compounds were detected at concentrations that exceeded the Department’s Class GA
groundwater standards or guidance values, and include benzene, toluene, ethylbenzene, xylenes, n-

butylbenzene, trimethylbenzene and styrene (Table 6-6).

Five phenolic compounds were detected in the sump water prior to system startup, with the
concentrations of phenol and pentachlorophenol having exceeded the Department’s Class GA groundwater
standards (Tables 6-6). Four phenolic compounds were detected in the post-startup sump water, with only
the concentration of phenol exceeding the Department’s Class GA groundwater standards (Table 6-6).

Pentachlorophenol was not detected in this sample.

Prior to system startup, nineteen PAH’s were detected in the club’s primary sump water, with the
concentration of thirteen of these contaminants exceeding the Department’s Class GA groundwater standards
or guidance values (Tables 6-6). There are no groundwater standards or guidance values for the other six
PAH’s detected. Only seven PAH’s were detected in the post-startup sump water, with none of the
concentrations exceeding groundwater standards or guidance values (Tables 6-6). PCBs and pesticides were
not detected in the post-startup sump water. Prior to system startup, however, heptachlor epoxide, DDD and
chlordane had been detected (Table 6-6), with the concentration of DDD having exceeded the Department’s

Class GA groundwater standard for this compound.

Arsenic, iron, manganese, zinc and cyanide were detected in the sump water prior to system startup,
with the concentrations of iron, manganese and cyanide exceeding the Department’s Class GA groundwater
standards (Table 6-6). While iron, manganese, zinc and cyanide were still detected in the post startup sump
water, only the concentration of iron exceeded the Department’s Class GA groundwater standards (Table 6-
6).
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7.0 DISCUSSIONS AND CONCLUSIONS
7.1 Discussion

The principle objectives of the Site Investigation were to (1) fully evaluate the effectiveness of the
groundwater/NAPL extraction and treatment system; (2) determine the extent to which NAPL has migrated
under the Gastown Sportsmen’s Club toward nearby properties; and (3) determine the extent to which
contaminated groundwater has migrated from the Site. These objectives were evaluated through an
examination of water level data, visual observation of soil samples, and the analysis of water samples
obtained from monitoring wells and the Gastown Sportsmen’s Club primary basement sump. Subsurface soil

samples were sent to a lab for chemical analysis to confirm the visual observations.

The effectiveness of the groundwater/NAPL extraction and treatment system was evaluated through
an examination of water level data from on-site monitoring wells and a review of analytical data from a water
sample collected from the primary sump of the Gastown Sportsmen’s Club. The water level data obtained
from the Site were utilized to construct hydrographs for both the shallow and intermediate zone wells. These
hydrographs show a cyclical pattern of high and low water levels: high during periods of high rainfall and
snowmelt; low during drier months when the groundwater extraction system is operating at peak efficiency.
The hydrographs also reveal that water levels in on-site monitoring wells do not fluctuate in response to
changing water levels in Tonawanda Creek, indicating that the creek is not hydraulically connected to the

recent alluvium deposit.

Water level data were also utilized to construct groundwater contour maps. These maps reveal that
even prior to the installation of the groundwater extraction system, groundwater flowed toward the Gastown
Sportsmen’s Club. This flow pattern suggests that the club’s basement drain system (sumps and floor drains)
actsasasignificant groundwater sink. Operation of the groundwater extraction system alters this flow pattern
by producing an elliptical cone of depression around the extraction well that extends to the eastern property
line of the Gastown Sportsmen’s Club. Drawdown is substantial, and is produced by groundwater extraction
rates that range from 0.19 to 1.79 gallons per minute (gpm). Hydrographs for the Site show that groundwater
extraction affects water levels in all on-site wells that screen the recent alluvium deposit, indicating that the
influence of the extraction system is larger areally than the cone of depression delineated by the groundwater
contour maps. These data, therefore, suggest that the groundwater extraction system collects contaminated
groundwater from throughout the Site, and when operating at peak efficiency, prevents this groundwater from
migrating offsite. Installation of a secondary vault in October 2000 to better manage the club’s basement

sump discharge is expected to increase system efficiency while preventing future spill-over events of
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contaminated groundwater to the ground surface.

The analytical results from the club’s primary basement sump also confirm that the groundwater
extraction system is operating effectively. While this water is still contaminated, the concentrations of
individual contaminants have decreased by approximately one order of magnitude since operation of the
system began. Furthermore, prior to system startup, fifteen VOCs, two phenolic compounds, thirteen PAH’s,
three pesticides, two inorganic compounds and cyanide were detected in the sump water at concentrations
that exceeded the Department’s Class GA groundwater standards or guidance values. The post-startup sump
water, however, contained only eight VOCs, one phenolic compound, seven PAH’s and one inorganic
compound at concentrations that exceeded the groundwater standards or guidance values. This decrease in
both contaminant concentrations and the number of contaminants exceeding groundwater standards or
guidance values indicates that the groundwater extraction and treatment system has dramatically reduced the

exposure potential to members of the Gastown Sportsmen’s Club.

The second objective of the Site Investigation was to determine the extent to which NAPL has
migrated under the Gastown Sportsmen’s Club toward nearby properties on Carney Street. To accomplish
this objective, thirteen (13) soil borings were completed during the Site Investigation, with the subsurface soil
samples examined for the presence of NAPL. This information, combined with that obtained from historical
borings completed at the Site, indicate that the NAPL plume associated with the Former Gastown MGP Site
forms a general “L” shape; the short leg being located between the former manufactured gas plant and the
coal bins with the long leg extending eastward under the NFTA and Gastown Sportsmen’s Club properties.
While this investigation did not fully delineate the downgradient extent of the plume, the presence of NAPL
in small, isolated pockets in two borings along the eastern property line of the Gastown Sportsmen’s Club

suggests that the plume edge is located near these borings.

The last objective of the Site Investigation was to determine the extent to which contaminated
groundwater has migrated from the Former Gastown MGP Site. To accomplish this objective, five
groundwater monitoring wells were installed during the investigation to expand the existing monitoring well
network. Twelve groundwater samples were collected during the Site Investigation and submitted to a lab
for chemical analysis. These results indicate that groundwater from wells installed within the NAPL plume
is significantly more contaminated than groundwater from wells installed outside the plume. Groundwater
contamination also extends under the NFTA and Gastown Sportsmen’s Club properties, being documented

in two wells installed along the eastern boundary of the latter property. As discussed above, however, water
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level data suggest that the groundwater extraction system, when operating at peak efficiency, prevents

contaminated groundwater from migrating offsite.

7.2 Conclusion

The Site Investigation completed at the Former Gastown MGP Site revealed that NAPL extends
under the NFTA and Gastown Sportsmen’s Club properties. While this investigation did not fully delineate
the downgradient extent of the plume, the presence of NAPL in small, isolated pockets in two borings along
the eastern boundary of the club’s property suggests that the plume edge is located near these borings.
Groundwater samples collected from the wells installed in these borings is extensively contaminated. Water
level data for the Site, however, suggest that the groundwater extraction system collects contaminated
groundwater from throughout the Site, further suggesting that off-site migration of contaminated groundwater

is not occurring.
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8.0 RECOMMENDATIONS

A Remedial Investigation/Feasibility Study (RI/FS) is required at the Former Gastown MGP Site to
fully delineate the nature and extent of contamination associated with the Site (RI) and to select a long term
remedial action (FS). The field investigations completed to date, including the Site Investigation discussed
in this report, should constitute a significant portion of the RI as these investigations have delineated the
nature and extent of contamination under the NFTA and Gastown Sportsmen’s Club properties. As a result,
the primary focus of the RI should be on the Holler property, where the areal extent of the NAPL plume has
not been delineated. The nature and extent of both subsurface soil and groundwater contamination associated
with this property should also be evaluated. During the Site Investigation several issues were identified that
also require further investigation. These issues, and the investigative activities required, are discussed in the

following paragraphs.

In an attempt to alleviate future spill-over events from the primary vault, and to increase system
efficiency, a secondary vault and pump was installed at the Site in October 2000. The club’s sump discharge,
which originally discharged to the extraction well, was redirected to this vault and is pumped directly to the
treatment system. To fully evaluate the effect of this modification on the efficiency of the groundwater
extraction system, water level measurements in on-site wells will be required over time, with the data utilized
to construct hydrographs and groundwater contour maps. To ensure that members of the Gastown
Sportsmen’s Club remain adequately protected, water samples from the club’s basement sumps should also

be collected over time.

The Site Investigation determined that residual contamination remains along the replaced sump
discharge line. To determine the areal extent of this contamination, additional shallow soil borings should
be completed, especially around soil boring SB-29 where NAPL was encountered. Monitoring wells MW-2S
and MW-3S should also be sampled periodically to evaluate trends in groundwater contaminant

concentrations.

The Site Investigation also identified petroleum contamination in soil boring SB-39 that may be
related to a former aboveground storage tank. Additional shallow soil borings should be completed in this

area of the Site to determine the areal extent of contamination.

While the lower silty clay deposit has prevented the further downward migration of contaminated

groundwater and NAPL, the thickness of this deposit under the Former Gastown MGP Site is unknown. This
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information is critical as the thickness of this deposit, along with its integrity, determines the effectiveness
of the unit as a confining layer. If this deposit is thin or fractured, NAPL could migrate through it to deeper,
more permeable deposits. During the RI, therefore, at least one soil boring should be completed to refusal
to determine the thickness of the lower silty clay deposit, and to identify other stratigraphic units underlying

the Site.
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Figure 5-1. Shallow zone hydrograph for data obtained during the Site Investigation.

573.5

INTERMEDIATE ZONE HYDROGRAPH
Former Gastown MGP Site

572.5 +

5715 +

570.5 +

569.5 +

567.5 1+

Elevation (ft amsl)

566.5 T

565.5 T

564.5 1+

563.5

568.5 +

12/06/99

12/31/99 4 >

01/25/00 +

05/04/00
05/29/00 +
06/23/00
07/18/00

02/19/00
03/15/00 +
04/09/00 +

08/12/00 +

09/06/00 +

10/01/00

—o— MW-23
—A— MW-1I
—— MW-2I
—o— MW-27
—A— MW-34
—— MW-35
—e— MW-36
—o— Creek

Figure 5-2. Intermediate zone hydrograph for data obtained during the Site investigation.
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Figure 5-3. Extraction well hydrograph for data obtained during the Site Investigation. High
water levels are caused by discharge of the club’s sumps into the extraction well.
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Figure 5-4. Shallow and intermediate zone hydrograph for data obtained during the
Site Investigation. Data from wells MW-1S, MW-2S and MW-3S have been
omitted (see text for explanation).
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Figure 5-5. Shallow zone hydrograph for data obtained prior to the Site Investigation.
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Figure 5-6. Historical shallow zone hydrograph for wells not hydraulically connected

to the recent alluvium deposit. See text for further explanation.
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Figure 5-7. Intermediate zone hydrograph for data obtained prior to the Site Investigation.
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Figure 5-8. Extraction well hydrograph for data obtained prior to the Site Investigation.
High water levels are caused by discharge of the club’s sumps into the extraction well.
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Table 5-1.

Stratigraphic Sequence of the Western New York Area. Compiled from
Buehler and Tesmer (1963) and Brett et al. (1995).

Epoch Group Formation Member
Windom Shale
Moscow Shale Kashong Shale
Tichenor Limestone
. . Wanakah Shale
Hamilton Ludlowville Formation Ledyard Shale
Centerfield Limestone
. . . Levanna Shale
Middle Devonian Skaneateles Formation Stafford Limestone
Marcellus Shale Oatka Creek Shale
Seneca Limestone
Morehouse Limestone
Onondaga Limestone Nedrow Limestone
Clarence Limestone
Edgecliff Limestone
Akron Dolostone
Williamsville Dolostone
Bertie Dolostone Scajaquada Dolostone
Late Silurian salina Falkirk Dolostone
Oatka Dolostone
Camillus Shale
Syracuse Formation
Vernon Shale
Guelph Dolostone
Eramosa Dolostone
Vinemount Dolostone
Lockport Goat Island Dolostone Ancaster Dolostone
Niagara Falls Dolostone
. Pekin Dolostone
Gasport Limestone Gothic Hill Limestone
Middle Silurian Decew Dolostone
Burleigh Hill Shale
Rochester Shale Lewiston Shale
Irondequoit Limestone
Clinton Rockway Dolostone
Williamson Shale
Merritton Limestone
Reynales Limestone Hickory Corners Limestone
Neahga Shale
Kodak Sandstone
Cambria Shale
Thorold Sandstone
Early Silurian Medina Grimsby Formation
Devils Hole Shale
Power Glen Shale
Whirlpool Sandstone
Late Ordivician Richmond Queenston Shale

Oswego Sandstone
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Table 6-1.
Summary of NAPL Presence and Underlying Confining Layer Data from borings
completed at the Former Gastown Manufactured Gas Plant Site.

(All depths and elevations measured in feet)

NAPL Underlying Confining Layer
Boring | Total e
Number | Depth Eﬁ::;?icsn Depth Surface | ;o) ness Depth éimﬁi Deposit
Elevation n
SB-1 20.0 574.45 20.0 554.45 Sand & Gravel
SB-2 12.0 | 574.45%*
SB-3 21.0 574.44 20.0 554.44 | Lower Silty Clay
SB-4 12.0 | 574.45%*
SB-5 120 | 57430 *
SB-6 8.0 |57430*
SB-7 8.0 574.30 *
SB-8 8.0 |57430*
SB-9 8.0 57475 *
SB-10 8.0 |57430*
SB-11 8.0 574.30 *
SB-12 8.0 |57430*
SB-13 22.0 576.39 19.0 557.39 3.0 22.0 554.39 Sand & Gravel
SB-14 24.0 575.58 19.5 556.08 3.0 225 553.08 | Sand & Gravel
SB-15 20.0 575.41 15.0 560.41 7.0 22.0 + 553.41
SB-16 24.0 576.89 16.0 560.89 7.0 23.0 553.89 | Lower Silty Clay
SB-17 24.0 577.08 16.0 561.08 6.0 22.0 555.08 | Lower Silty Clay
SB-18 24.0 575.85 225 553.35 | Lower Silty Clay
SB-19 24.0 576.02 23.2 552.82 | Lower Silty Clay
SB-20 24.0 576.49 234 553.09 | Lower Silty Clay
SB-21 12.0 577.54 8.0 569.54 15.0 23.0 + 554.54
SB-22 20.0 577.33 11.0 566.33 11.0 220+ | 555.33
SB-23 24.0 576.85 7.2 569.65 14.0 21.2 555.65 | Lower Silty Clay
SB-24 24.0 576.43 24.0 552.43 | Lower Silty Clay
SB-25 23.2 577.60 18.9 558.70 4.3 23.2 554.40 | Lower Silty Clay
SB-26 20.0 574.21 19.7 554.51 | Lower Silty Clay
MW-2S 9.0 575.32 Stratigraphic log not available
MW-3S 8.5 574.91 Stratigraphic log not available
MW-1I 26.0 575.85 22.0 553.85 | Lower Silty Clay
MW-2I 26.0 575.47 16.4 559.07 5.6 22.0 553.47 | Lower Silty Clay
PW-1 30.0 575.50 16.9 558.60 51 22.0 553.50 Sand & Gravel
SB-27 28.0 575.27
SB-28 24.0 577.93 23.9 554.03 | Lower Silty Clay




Table 6-1 (Continued).
Summary of NAPL Presence and Underlying Confining Layer Data from borings
completed at the Former Gastown Manufactured Gas Plant Site.

(All depths and elevations measured in feet)

NAPL Underlying Confining Layer
Boring | Total e
Number | Depth ESI,:\:;?;:SH Depth Surface | ;o) ness Depth IglL:J:tci?) Deposit
Elevation n
SB-29 24.0 575.20 16.0 559.20 3.8 19.8 555.40 | Sand & Gravel
SB-30 32.0 576.13
SB-31 26.0 576.21 19.8 556.41 4.5 243 551.91 | Lower Silty Clay
SB-32 28.0 575.32 238 551.52 | Lower Silty Clay
SB-33 16.0 574.03
SB-34 20.0 574.72 15.8 558.92 4.2 20.0 + 554.72
SB-35 20.0 574.52 145 560.02 4.8 19.3 555.22 Sand & Gravel
SB-36 20.0 574.28 18.8 555.48 | Lower Silty Clay
SB-37 20.0 574.69
SB-38 24.0 576.81 237 553.11 | Lower Silty Clay
SB-39 24.0 577.09 24.0 553.09 | Lower Silty Clay

*  Ground surface elevation estimated from nearby surveyed borehole locations.
+ Depth estimated from nearby borings.




Former Gastown Manufactured Gas Plant Site.

Table 6-2.

Summary of Subsurface Soil Analytical Results from Samples Collected Outside the NAPL Plume.
(All results in pg/kg. All depths in feet below ground surface)

Soil + SB-27 SB-28 SB-28 SB-30 SB-32 SB-33 SB-36 SB-38
Parameter Cleanup 20.0'-24.0" | 20.0'-23.6" 23.6'-23.9' 20.0'-24.0" | 20.0'-23.8' | 8.0'-12.0" | 16.0'-18.3" | 20.0'-22.7"
Objectives 12/7/99 12/7/99 12/7/99 12/6/99 12/6/99 12/7/99 12/8/99 12/9/99
Volatile Organic Compounds

Carbon Disulfide 2,700 6.0 4] 4] ND (6) 2] ND (7) ND (6) 4]
Benzene 60 ND (6) 9.0 340 E (22 J) ND (6) 2] 5] 2] 8.0
Toluene 1,500 ND (6) 1) 7.0 ND (6) ND (6) ND (7) ND (6) ND (6)
Ethylbenzene 5,500 ND (6) ND (6) 450 E (67.0) ND (6) ND (6) 21 ND (6) ND (6)
Total Xylenes 1,200 ND (6) ND (6) 51.0 (12J) ND (6) ND (6) ND (7) ND (6) ND (6)
tert-Butylbenzene 100* N/A N/A N/A N/A N/A N/A N/A N/A
Isopropylbenzene 5 " " " " " " " "
n-Propylbenzene 14 " " " " " " " "
1,2,4-Trimethylbenzene 13 " " " " " " i "
1,3,5-Trimethylbenzene 3.3 " " " " " " " "
sec-Butylbenzene 25 " " " " " " i "
p-lsopropyltoluene 11 " " " " " " " "
n-Butylbenzene 18 i " i i " " i i
1,2-Dichloroethene (total) 300 ND (6) 140.0 ND (5) ND (6) ND (6) ND (7) ND (6) 7.0
Vinyl Chloride 200 ND (12) 30.0 ND (10) ND (12) ND (12) ND (14) ND (12) ND (12)
2-Butanone 300 ND (12) ND (12) ND (10) ND (12) ND (12) ND (14) ND (12) ND (12)
Styrene NS ND (6) ND (6) ND (5) ND (6) ND (6) ND (7) ND (6) ND (6)
Thiophene (TIC) NS
Naphthalene (TIC) 13,000 280 J 98] 1701
Total Volatile TICs NS 44 40 199 J (106 J) 288 108 291 1801




Table 6-2 (Continued).
Former Gastown Manufactured Gas Plant Site.
Summary of Subsurface Soil Analytical Results from Samples Collected Outside the NAPL Plume.
(All results in pg/kg. All depths in feet below ground surface)

NS
ND

(2.8)

NYSDEC TAGM 4046: Determination of Soil Cleanup Objectives and Cleanup Levels; December 20, 2000 addendum.
TCLP alternative guidance values from Stars Memo #1: Petroleum-Contaminated Soil Guidance Policy.

No standard.

Indicates that the compound was not detected at the method detection limit specified in parentheses.

Estimated concentration that is less than the sample quantitation limit but greater than zero.

Estimated concentration that exceeds the calibration range of the GC/MS instrument.

Results of duplicate analysis.

Shaded values equal or exceed soil cleanup guidance values (ARARS).




Summary of Subsurface Soil Analytical Results from Samples Collected Within the NAPL Plume.
(All results in pg/kg. All depths in feet below ground surface)

Table 6-3.

Former Gastown Manufactured Gas Plant Site.

Soil + SB-29 SB-29 SB-31 SB-31 SB-31
Parameter Cleanup 5.0'-8.0" 19.5'-19.8" 15.8'-16.0" 23.4'-24.0" 24.3'-26.0"
Objectives 12/8/99 12/8/99 12/6/99 12/6/99 12/6/99
Volatile Organic Compounds

Carbon Disulfide 2,700 N/A 15 15.0 ND (650) 5J
Benzene 60 34.0 49,000 34.0 8,300 900.0
Toluene 1,500 470.0 (720.0) 100,000 1) 17,000 B 290 E (69.0)
Ethylbenzene 5,500 1,800 (3,600) 40,000 ND (6) 3,000 870.0
Total Xylenes 1,200 2,540 (11,300) 92,000 2] 13,000 840 E (140.0)
tert-Butylbenzene 100* 67.0 (9,600) N/A N/A N/A N/A
Isopropylbenzene 5 23.0 " " " "
n-Propylbenzene 14 78.0 (14,000) " " " "
1,2,4-Trimethylbenzene 13 15,000 " " " "
1,3,5-Trimethylbenzene 3.3 510.0 (4,600) " " " "
sec-Butylbenzene 25 ND (2.4) " " " "
p-lsopropyltoluene 11 210.0 (3,600) " " " "
n-Butylbenzene 18 ND (6) " " " "
1,2-Dichloroethene (total) 300 N/A ND (28) ND (6) ND (650) ND (6)
Vinyl Chloride 200 " ND (57) ND (12) ND (1300) ND (13)
2-Butanone 300 " ND (57) ND (12) ND (1300) ND (13)
Styrene NS " 130,000 ND (6) 16,000 110.0 (46.0)
Thiophene (TIC) NS 3317
Naphthalene (TIC) 13,000 140,000 960,000 J
Total Volatile TICs NS N/A (12595%%8 %) 740 J 138,000J (18?:53 ‘J])




(All results in pg/kg. All depths in feet below ground surface)

Table 6-3 (Continued).
Former Gastown Manufactured Gas Plant Site.
Summary of Subsurface Soil Analytical Results from Samples Collected Within the NAPL Plume.

Soil + SB-34 SB-34 SB-35 SB-35 SB-39 SB-39
Parameter Cleanup 15.8'-16.0° 16.0'-19.2" 15.6-16.0" 16.0'-19.3" 1.1'-4.0° 6.4'-9.0"
Objectives 12/8/99 12/8/99 12/8/99 12/8/99 12/9/99 12/9/99
Volatile Organic Compounds
Carbon Disulfide 2,700 ND (3900) 171 ND (75,000) 35.0 N/A ND (750)
Benzene 60 69,000 (56,000) 2,200 ND (75,000) 100.0 i ND (12)
Toluene 1,500 94,000 (80,000) 1,000 (6,400) 340,000 22,000 " ND (12)
Ethylbenzene 5,500 36,000 (31,000) 7,600 270,000 23,000 " 1,100
Total Xylenes 1,200 89,000 (75,000) | 2,800 (11,000) 480,000 30,000 " 1,020
tert-Butylbenzene 100* N/A N/A N/A N/A i 2,600
Isopropylbenzene 5 " " " " " 1,400
n-Propylbenzene 14 " i i i i 720.0
1,2,4-Trimethylbenzene 13 " " " " " 2,400
1,3,5-Trimethylbenzene 3.3 " i i i i 2,200
sec-Butylbenzene 25 " " " " " 4,500
p-lsopropyltoluene 11 " i i i i 2,100
n-Butylbenzene 18 " " " " " 3,400
1,2-Dichloroethene (total) 300 ND (3900) ND (28) ND (75,000) ND (27) i ND (750)
Vinyl Chloride 200 ND (7900) ND (57) ND (150,000) ND (54) " ND (1500)
2-Butanone 300 ND (7900) 1,500 ND (150,000) 1,700 J i 1,200 J
Styrene NS 110,000 (91,000) 14,000 470,000 28,000 " ND (750)
Thiophene (TIC) NS "
Naphthalene (TIC) 13,000 (862%%%% ‘?]) 150,000 J 5,400,000 J 280,000 J " 7,700 ®
Total Volatile TICs NS &gggggg j) (2116185?000‘]” 9,230,000J ( 45z153;i?000JJ) " 48,300 J




Table 6-3 (Continued).

Former Gastown Manufactured Gas Plant Site.

Summary of Subsurface Soil Analytical Results from Samples Collected Within the NAPL Plume.
(All results in pg/kg. All depths in feet below ground surface)

Soil + SB-34 SB-34 SB-35 SB-35 SB-39 SB-39
Parameter Cleanup 15.8'-16.0" 16.0'-19.2" 15.6-16.0" 16.0'-19.3" 1.1'-4.0 6.4'-9.0"
Objectives 12/8/99 12/8/99 12/8/99 12/8/99 12/9/99 12/9/99
Semi-Volatile Compounds
2-Methylnaphthalene 36,400 N/A N/A N/A N/A ND (1300) 3,800
Dibenzofuran 6,200 " " " " ND (1300) 1,900
Fluorene 50,000 " " " " ND (1300) 1,600
Phenanthrene 50,000 " " " " ND (1300) 5,200
Anthracene 50,000 " " " " ND (1300) 570.0
Fluoranthene 50,000 " " " " ND (1300) 1,600
Pyrene 50,000 " " " " ND (1300) 2,400
Benzo(a)anthracene 224 " " " " ND (1300) 680.0
Chrysene 400 " " " " ND (1300) 600.0
Benzo(b)fluoranthene 1,100 " " " " ND (1300) 650.0
Inorganics

Arsenic 7,500 N/A N/A N/A N/A 3,500 N/A
Chromium 10,000 " " " " 4,600 "
Cobalt 30,000 " " " " 1,200 "
Lead 500,000 " " " " 14,200 "
Manganese SB " " " " 657,000 "
Mercury 100 " " " " 910.0 "
Nickel 13,000 " " " " 1,700 "
Vanadium 150,000 " " " " 6,500 "
Zinc 20,000 " " " " 39,400 "




Table 6-3 (Continued).
Former Gastown Manufactured Gas Plant Site.
Summary of Subsurface Soil Analytical Results from Samples Collected Within the NAPL Plume.
(All results in pg/kg. All depths in feet below ground surface)

NYSDEC TAGM 4046: Determination of Soil Cleanup Objectives and Cleanup Levels; December 20, 2000 addendum.
TCLP alternative guidance values from Stars Memo #1: Petroleum-Contaminated Soil Guidance Policy.

No standard.

Indicates that the compound was not detected at the method detection limit specified in parentheses.

Estimated concentration that is less than the sample quantitation limit but greater than zero.

Estimated concentration that exceeds the calibration range of the GC/MS instrument.

Analyte detected in the associated blank as well as in the sample.

Results of duplicate analysis.

Results from 8021 analysis (not a tentatively identified compound).

Shaded values equal or exceed soil cleanup guidance values (ARARS).
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APPENDIX A

STRATIGRAPHIC LOGS AND WELL
CONSTRUCTION DIAGRAMS



1996 Boring Logs,
Environmental Products & Services



Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.:1

Sheet 1of 1

Date Started:
Date Finished:

06/03/96
06/03/96

N = ASTM D1586

[ sane

Client. NYSDEC Methad of Investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soil
Gastown Sportsmen's Ciub probe.
Location:  Tonawanda, N.Y. ’
Project No.: B1113 Drifling Co.: Environmental Products & Services Weather:
Proj. Mgr.  D. Ellsworth Driller; R. Varmno 65-70 degrees F, light rain
Geologist. T. Burmeier Drill Rig: Concord 9200
Depth Sampie Field Groundwater
(ft) Blows Recovery Sample Analytical | Well and Other
0 No. | Depth(m)| N ) Description Readings | Details| Observations
81 0-4 an 0.0'-0.5' TOP SOIL. \§ %ERVED N
0.5'4.0° Tan {o light brown, moist, silty CLAY, SAMPLES 0-10.8
trace sand.
Changes to dark gray, silly CLAY, some biack
coal.
4.0°-4.4" Madium gray CLAY.
5 82 4-8 35 4.4'-7.8" Medium yellow/brown, firm to soft, moist to
very moist, silty CLAY.
7.8-10.3' Medium yeilow/brown, fine to medium SAND.
Becomes madium gray, fine SAND (10.3' -15.47,
83 812 4.0 %MPLES WET AT
10
S4 12-16 4.0
15
15.4'-15.6" Medium gray, sandy CLAY.
15.6'-19.8° Gray, fine o medium SAND. 18,520 FAINT
55 16-20 35 PETROLEUM
ODOR
N REFUSAL ON
20 19.8-20° Rounded GRAVEL, R GRAVEL @ 20/
20" = BOTTOM OF
BORING
Sample Types: Backfill Well Key
S=8plit Spoon: 2" ] -
R= Rock Core: % Cemant NN Native Fil

] swomn




Environmental
PRODUCTS & SERVICES, INC,

Subsurface Log

Sheet 1of 1

Hole No.:2 Date Started:

Date Finished:

06/03/96
068/03/96

Method of Investigation: Direct push method, Geoprobe tooiing, 2-inch diameter, 4-foot long sol

N = ASTM D1586

Client NYSDEC
Gastown Sportsmen's Club probe.
Location: Tonawanda, N.Y. ‘
Project No.: B1113 Drilling Co.: Environmental Products & Services| Weather;
Proj. Mgr: D. Ellsworth Driller: R. Vamo 65-70 degrees F, light
Geologist: T. Burmeier Drill Rig: Concord 9200 rain
Depth Sample Field Groundwater
(ft) Blows Recovery Sample Analytical | Well and Other
0 | Mo |Depthimy| s N () Description Readings |Details| Observations
51 0-4 23 0.0-1.0° TOP SQOIL. ggSERVED '
1.0°-4.0° Yellow/brown and gray, stiff, slightly moist SAMPLES 07-17
CLAY.
4.0-7.0 Grades lo sandy CLAY.
5 52 48 3.7
7.0-10.3 Yellowbrown, loose, clayey, fine SAND.
83 212 40 SAMPLES WET AT
80
10 )
10.3-11.5 Yellow/brown, firm, silty CLAY.
11.5°-12.0° Medium gray, fine SAND.
12 = BOTTOM OF
BORING
18
20
Sample Types: Backfill Well Key
S=Split Spoon: ra S
R= Rock Core: B coment NN Netve Fn

HHHH]M Sand

[} Bewrie




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.:3

Sheet 1of 1

Date Started:
Date Finished:

06/03/96
06/10/96

N = ASTM D1586

([T e

Client: NYSDEC Method of investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long scil
Gastown Sportsmen's Club probe.
Location: Tonawanda, N.Y. ‘
Project No.; B1113 Drilling Co.: Environmental Products & Services !Weather:
Proj. Mgr. D. Ellsworth Driiler: R. Vamo 65-70 degrees F, light
Geologist: _T. Burmeier Drill Rig: Concord 9200 rain
Depth Sample Fieid Groundwater
(ft) Blows Recovery Sample Analytical | Well and Other
0 | No|Depthitt) s | *N (ft) Description Readings |Details| Observations
s1 04 4.0 0.0-2.0" Dark brown TOP SOIL.
2.0-4.0" Yellow/brown, mottled, sitty CLAY.
4.0°-6.0" Madium yallow/brown, sandy CLAY.
5 52 4.8 33
ODOR AND SHEEN
6.0411.5 Gray, sandy CLAY. Grades to OBSERVED IN
yellow/brown at 10.0". SAMPLES 6.0-8.5
53 812 4.0
10
11.5'-16.0° Medium gray/brown, firm, silty SAND.
S4 12-16 4.0
15
16.017.7 Yellow/brown, wet, loose, very fine SAND.
85| 16-20 4.0 oose. vor
17.7-18.5 Dark gray, madium SAND.
18.5-19.4' Dark gray/brown CLAY.,
20 19.4'-20.0' SAND and GRAVEL.
20.0'-21.0" Red/brown, soft CLAY.
21' = BOTTOM OF
BORING
Sample Types: Backfill Welt Key
S=Split Spoon: 2 S
R= Rock Core: E== coment S\ Rt

] Derionite




Environmental
PRODUCTS & SERVICES, INC. Subsurface Log | Hole No.:4 Date Started: 06/03/96
Sheet 1of 1 Date Finished: 06/03/66
Client NYSDEC Method of Investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long
Gastown Sportsmen's Club soll probe.
Location: Tonawanda, N.Y. ‘
Project No.. B1113 Drilling Co.: Environmentai Products & Services |Weather:
Proj. Mgr:  D. Ellsworth Driller: R. Vamo 65-70 degrees F, light
Geoicgist. _T. Burmeier Drill Rig: Cancord 9200 rain
Depth Sample Field Groundwater
(ft.) Biows Recovery Sampis Analytical | Well and Cther
0 | No | Depthit)| s& s ") Description Readings |Details| Observations
51 04 28 0.0-1.8" TOP SOIL, trace coal. oren
BY RAIN
1.8'4.4' Yellow/brown, firm, slightly moist, silty CLAY.
5 52 48 24 4.4-5.5 Sandy CLAY,
5.5-9.3 Medium gray/brown, mottied, loosa,
FAINT PETROLEUM
clayey, fine SAND. ODOR OBSERVED
IN SAMPLES 6.0 -
65
SAMPLES WET AT
65
s3 812 40
9.3'-10.1° Yellow/brown, firm, silty CLAY,
10 10.1-11.%' Yellow, medium SAND.
11.3-12.0° Gray, medium SAND.
12 = BOTTOM OF
BORING
15
20
Sample Types: Backfill Well Key
S=Split Spoon; pa = "
R= Rook Gore 2 == coren I s

N = ASTM D1586 (I sane | B




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.:5
Sheet

1of 1

Date Started:
Date Finished:

06/03/96
06/03/96

Client:  NYSDEC Method of investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long
Gastown Sportsmen's Ciub soil probe,
Location: Tonawanda, N.Y. ‘
Project No.: B1113 Drilling Co.: Environmental Products & Services | Weather:
Proj. Mgr.  D. Ellsworth Driller: R. Vamno 65-70 degrees F, light
Geologist: T. Burmeier Drill Rig; Concord 9200 rain
Depth Sample Field Groundwater
{f.) Blows Racovery Sample Analytical | Well and Other
0 | No|Dephm)| e - " Description Readings |Details| Observations
st | o4 40 0020 TOP SOLL., trace coal McRoT PO pedvirayatig
RAIN SAMPLES 0.0 - 12.0°
2.0'-8.0' Light gray/brown to yellow/brown {o red/brown,
firm to soft, siity CLAY.
5 52 48 36
SAMPLES WET AT
85
8.0°-9.5 Yeliowired, silty CLAY with loose, very fine
53] 812 4.0 sand.
10 9.5-11.0' Yaliow/brown, matlisd, sity CLAY.
11.0°12.0° Medium gray/brown, fine SAND.
12 = BOTTOM OF
BORING
15
20
Sample Types: Backfill Well Key
S=Spilt Spoon: 2" % Cament W Native Fil
R= Rock Core: N

N=ASTM D1586

]| Bewnm




R= Rock Core:
N = ASTM D1586

HH]]HHMH]] Sand

Environmental
PRODUCTS & SERVIGES, INC. Subsurface Log Hole No. : 6 Date Started: 06/03/96
Sheet 10f 1 Date Finished: 06/03/98
Client: NYSDEC Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soi
Gastown Sportsmen's Club probe.
Location: Tonawanda, N.Y. ’
Project No.: B1113 Drilling Co.: Environmentai Products & Services | Weather:
Proj. Mgr: D. Ellsworth Driller; R. Varno 65-70 degrees F, light
Geologist: T. Burmeier Drill Rig: Concord 9200 rain
Depth Sample Field Groundwater
() Blows Recovery Sample Analytical | well and Other
0 | Mo [Deptheny| s " ") Description Readings {Details| Observations
. MICRCTIP PID
81 04 25 0.0-1.5" TOP SOIL, trace coal. A eEeTED Br| 1
1.5-6.5 Tan, yellow/brown, motilad, firm to soft, RAIN
sitty CLAY.
’
5 52 48 40
6.5'-8.0' Grades to madium gray. KEER&LEE&M
OBSERVED AT 6.7
& = BOTTOM OF
BORING
10
15
20
Sample Types; Backfill Well Key
S=3plit Spoon: 2" N !
—_— B cement RN Native Fil

]| B




Environmentai , )
PRODUCTS & SERVICES, INC. | Subsurface Log | HoleNo.:7 Date Started; 06/03/06
Sheet 10f 1 Date Finished: 06/03/06
Client NYSDEC Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soll
Gastown Sportsmen’s Club probe.
Location: _ Tonawanda, N.Y, ’
Project No.: B1113 Driling Co.: Environmental Products & Services  {Weather.
Proj. Mgr:  D. Ellsworth Drifler: R. Vamo 65-70 degrees F, ight rain
Geologist  T. Burmeier Drill Rig: Concord 8200
Depth Sample Field Groundwater
(f) Blows Recovery Sample Analytical | Well and Other
o No, | Depth ()| r6* N ) Description Readings | Details | Observations
: MICROTIP PID ®
s1 04 24 0.0'-2.0" TOP SOIL. STED BY \\
RAIN
2.0-6.0° Yellow/brown and gray, firm to soft, slightly
moist, silty CLAY.
5 82 4-8 4.0
6.0°'-8.0° Gradaes to sandy CLAY, PETROLEUM ODOR
AND SHEEN
OBSERVED AT 6.8
8 = BOTTOM OF
BORING
10
15
20
Sample Types; Backfill Well Key
S=8plit Spoon: e . ]
R= Rock Core: % Cement N Native Fill
N=ASTM D1586 [T sae ]| Bewonm




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.: 8 Date Started:
Sheet jof 1 Date Finished:

06/03/96
06/03/96

Client: NYSDEC

Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long

N=ASTM D1586

Gastown Sportsmen's Club soil probe.
Location: _ Tonawanda, N.Y,
Project No.: B1113 Drilling Co.: Environmental Products & Senvices Weather:
Proj. Mgr:  D. Ellsworth Driller: R. Varno 65-70 degrees F,
Geologist: _T. Burmeier Drill Rig: Concord 9200 light rain
Depth Sample Field Groundwater
(ft.) Blows Recovery Sarppl'e Analytical | Well and Other
0 | No|Depthir) s | N () Description Readings ! Details| Observations
. MICROTIP PID| RN [NO ODOR OR
51 0-4 40 0.0-2.0 TOP SOIL- AFFECTED BY SHEEN OBSERVED
RAIN 0.08.0
2.0046.0° Tan, yellow/brown, silty CLAY.
5 52 48 3.4
6.0°-8.0° Gray/green with tan interbeds, silty CLAY,
some black blebs.
8'= BOTTOM OF
BORING
10
15
20
Sampie Types: Backfill Well Key
S=Split Spoon: 2" N .
R= Rock Care: % Cement DN Native Fil




R= Rock Core:
N = ASTM D1586

([T >

Environmental . .
PRODUCTS & SERVICES, INC. Subsurface Log Hole No.: 9 Date Started: 06/03/96
Sheet 1of 1 Date Finished: 06/03/96
Client: NYSDEC Method of Investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soil
Gastown Sportsmen's Club probe.
Location: _ Tonawanda, N.Y. i
Project No.: B1113 Drilling Co.: Environmental Products & Services |Weather;
Proj. Mgr: D. Ellsworth Driller: R. Varmo 85-70 degrees F,
Geologist. _T. Burmeier Drill Rig: Concord 9200 light rain
Depth Sample Field Groundwater
(1) Blows Recovary Sample Analyticai | Well | and Other
0 i No!Depthty| & | "N (") Description Readings |Detaiis| Observations
. MICROTIP PID NO ODOR OR
2 = 40  (002FTOPSOL. AFFECTED BY SHEEN OBSERVED
RAIN 00 -8.0
2.8-8.0° Tan, yellow/brown, mottied, sitty CLAY.
5 §2 48 36
§' = BOTTOM OF
BORING
10
15
20
Sample Types: Backfill Well Key
S=8plit Speon: 2" S .
E=—— Cement NNNY  Native Fil

([} vewrm




Environmental i
PRODUCTS & SERVICES, INC. Subsurface Log | Hole Ne: 10 Date Started: 06/03/96
Sheet 1of 1 Date Finished: 06/03/96
Client:  NYSDEC Method of investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long
Gastown Sportsmen's Club soil probe,
Location: Tonawanda, N.Y,
Project No.. B1113 Drilling Co.: Environmental Products & Services |Weather:
Proj. Mgr:  D. Ellsworth Driller: R. Vamo 65-70 degrees F,
Geologist: T. Burmeier Drill Rig: Concord 9200 light rain
Depth Sample Field Groundwater
(R.) Blows Recovery Sample Analytical | Well and Other
0 | No. | Depthin) s N ") Description Readings {Details| Observations
2.7 MICRGTIP PID) NO ODOR OR
51 0-4 3s 002 ToPsolL. AFFECTED By SHEEN OBSERVED
RAIN 0F-80
2.2'4.0° Tan, yellow/brown, firm, slightly muoist, silty
CLAY.
4.0'-8.0° Tan, gray, yellow/brown, sitty CLAY.
5 52 438 3.0
§ = BOTTOM OF
BORING
10
15
20
Sample Types: Backfill Well Key
S=8plit Spoon; 2" T
R= Rock Core: % Cament NN Native Fif
N =ASTM D1586 AT sane /] Bertoni




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.: 11
Sheet

1of 1

Date Started:
Date Finished:

06/03/96)
06/03/96

Client: NYSDEC
Gastown Sportsmen's Club

soil probe.

Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long

R= Rock Core;
N=ASTM D1586

S=Split Spoon: ra

B conen
H]]]]HIHM Sand

Location: Tonawanda, N.Y.
Project No.: B1113 Dritling Co.: Environmental Products & Services Weather:
Proj. Mgr: D. Ellsworth Driller: R. Vamo 65-70 degrees F,
Geologist T. Burmeer Drill Rig: Concord 9200 fight rain
Depth Sample Field Groundwater
() Blows Recovery Sample Analytical | Well |  and Other
o No. | Deptht)| 1 e ) Description Readings | Details| Observations
2 MICROTIP PID) N | NO ODCR OR
$1] o4 36 |00-20TORSOL AFFECTED \\ SHEEN OBSERVED
BY RAIN 00-80
2.0-8.0° Yallow/brown, mottled, silty CLAY.
Grades to medium gray at 4.0",
5 52 48 1.2
& = BOTTOM OF
BORING
10
15
20
Sample Types: Backfill Well Key

DO Native F
/] Bentone




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.: 12

Sheet 1of 1

06/03/96
06/03/96

Date Started:
Date Finished:

Client:  NYSDEC
Gastown Sportsmen’s Club

soil probe,

Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long

N = ASTM D1586

i

Location: Tonawanda, N.Y.
Project No.: B1113 Drilling Co.: Environmental Proeducts & Services | Weather;
Proj, Mgr. D. Ellsworth Driller: R. Vamo 55-70 qegrees F,
Geologist T. Burmeier Drill Rig: Concord 9200 light rain
Depth Sample Field Groundwater
(m.) Blows Recovery Sample Analytical| Well and Cther
0 | No.iDepthgn)] s | -n (*) Description Readings | Details Observations
MICROTIP PID Y [ NO ODOR OR
1 Q-4 36 _|002ZTOPSOL. AFFECTED % SHEEN OBSERVED
BY RAIN oU-80
2.2-8.0° Tan, yellowbrown, mattied, silty CLAY,
5 52 4-8 .7
& = BOTTOM OF
BORING
10
15
20
Sample Types: Bacikfill Well Key
S=5plit Spoon: 2" % Cormont TRNSS  nitive i
R= Rock Core: S

| Bantonits




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.:13
Sheet

1of 1

Date Started:
Date Finished:

06/04/96
06/04/96

Client:  NYSDEC
Gastown Spertsmen's Club

Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long

soil probe.

N = ASTM D1586

Sand

Location: Tonawanda, N.Y.
Project No.: B1113 Drilling Co.: Environmental Products & Services |Weather:
Proj. Mgr:  D. Elisworth Drilter: R. Varno 65-70 degrees F,
Geologist: T. Burmeier Drill Rig: Concord 9200 cloudy
Depth Sample Field Groundwater
(ft) Blows Recovery Sample Analytical| Well |  and Other
0 No. | Depthny| 16 N &) Description Readings | Details| Observations
s1 0d 2o 0.0"-1.8' Crushed limsestone GRAVEL and CLAY, FILL.
1.5'4.2' Medium gray/graen and yeliow/brown CLAY,
trace slightly moist sand,
4.2-11.0 Tan, yellow/brown, silty CLAY.
5 52 4-3 2.2
SAMPLES WET
s3 812 4.0 AT 8.0
PETROLEUM
10 ODOR AND SHEEN
OBSERVED IN
SAMPLES
11.0°-14.0° Medium brown, fine to medium SAND. 8.0 -10.0
5S4 12-18 4.0
14.0-16.0° Gradas to gray, fine to very fine SAND,
15 some fine black particles (unknown),
16.0°-19.0° Medium yellow/brown, icose, medium
85 16-20 4.0 SAND.
Hydrocarbon odor st
18.00
18.00-20.0° Grades to madium gray, firm, fine SAND. Free oily substance
20 190.-220
20.0°'-22.0" Grades to madium SAND,
S6 | 20.22 2.0
22.0 Refusal on black, rounded GRAVEL. 22'= BOTTOM OF
BORING
Sample Types: Backfill Well Key
S=5plit Spoon: . S .
R= Rock Core:; _ Cement NN Native Fa

m




Environmental
Hole No.:14 te Started:
PRODUCTS & SERVICES, INc. | Subsurface Log | "°° Date Starte 06/04/98,
Sheet 1of 1 Date Finished: 06/04/96]
Client: NYSDEC Method of Investigation: Direct push method, Geoprobe tocling, 2-inch diameter, 4-foot long
Gastown Sportsmen's Club soii prabe.|
Location: Tonawanda, N.Y.
Project No.. B1113 Drilling Co.: Environmental Products & Services |Weather:
Proj. Mgr. D. Elisworth Driller: R. Vamo 65 degrees F, cloudy
Geologist: T. Burmeier Drilt Rig: Concord 9200
Depth Sample Field Groundwater
() Blows Recovery Sample Analytical | Weil and Other
0 _| No.| Depth () 5 "N ") Description Readings |Detaiis| Observations
s1 0.0'-0.5 GRAVEL FILL.
0-4 33 0.5"-4.0° Madium yellow/brown, sitty CLAY.
5 52 .8 32 4CE‘A-1OU‘ Tan, yellow/brown, motiled, sandy, sitty
53 812 40
10 10.0-15.0" Yellow/brown, loose, fine fo SAMPLES WET AT
madium SAND. 100
S4 12-16 40
15 15.0°-16.0" Medium gray, fine, clayey SAND.
16.0°-22.5 Gray, loose, wet, fine SAND. Grades to
55 16-20 4.0 {yellowbrown, firm, madium to fine SAND
from 18.0-19.0".
Fros oily substance
20 195 .25
$6 | 20-22 4.0
22.5-22.T Dark gray GRAVEL. Strong petroleum
22.7-24.0' Reddish brown, soft CLAY. odor in gravel
24 =« BOTTOM OF
BORING
Sampile Types: Backfill Well Key
S=Sp|l’t Spoon: 2" \\\\\\\\§ N
R= Rock Core: _ Cement A\ Native Fill

N =ASTM D1586

Sand

(/| Beveone




Environmental } )
PRODUCTS & SERVICES, INc. | Subsurface Log | Hete No:15 Date Started: 06/04/96
Sheet 10f 1 Date Finished: 06/04/96
Client: NYSDEC Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soil
Gastown Sportsmen's Club probe,
Location: Tonawanda, N.Y.
Project No.: B1113 Drilling Co.: Environmental Products & Services |Weather:
Proj. Mgr:  D. Ellsworth Critler: R. Varmno 65 degrees F, cloudy
Geologist. T. Burmeier Drill Rig: Concord 8200
Depth Sample Fieid Groundwater
() Blows Recovery Sample Analytical| Well | and Other
0 | No ! Depthit)y| s N ) Description Readings |Details| Observations
51 04 0 0.0'-2.0" Crushed GRAVEL and CLAY FILL.
2.0°-8.0° Medium yellow/brown, mottled, sifty CLAY,
some sand.
5 82 4.8 40
SAMPLES WET AT
70
8.0°-10.0° Yellow/brown, looas to firm, sandy,
s3 812 4.0 sitty CLAY.
10 10.0-10.5' Medium SAND,
10.5-11.5 Medium yeilow/brown, sandy, silty CLAY.
11.5+13.5' Medium gray, fine SAND.
$4 1218 40
13.5'-15.0° Graybrown CLAY.
15 15.0-19.0° Medium/gray, medium SAND. Grades fo Free olly substance
yellow/brown at 16.0°. 15.0°- 200
s5| 1620 40
19,0r-20.0° Medium gray, silty SAND.
20
20" = BOTTOM OF
BORING
Sample Types: Backfill Well Key
S=8plit Spoon: 2" R
R= Rock Core; _ Cament DN ative P

N = ASTM D1586

¢

/. bemnm




Environmental
PRODUCTS & SERVICES, INC.

Hole No.:16
Sheet

Subsurface Log

1of {

Date Started:

Date Finished:

06/05/96

N = ASTM D1586

P Seme

Client © NYSDEC Method of Investigation:  Direct push method, Geoprabe tooling, 2-inch diameter, 4-foot long soil
Gastown Sportsmen's Club probe,
Location:  Tonawanda, N.Y. ‘
Project No.: B1113 Driling Co.: Environmental Products & Services |Weather:
Proj. Mgr.  D. Ellsworth Driller: R. Vamo 55 degrees F, cloudy
Geologist _T. Burmeier Drill Rig: Concord 9200 and windy
Depﬂ'lT Sample Field Groundwater
() Blows Recovery Sample Analytical | Well and Other
0 No. | Depth )| 6~ N () Description Readings |Details | Observations
s1 0.0-3.0' Crushed, fine GRAVEL FILL. MICROTIP PID
0-4 33 BACKGRGUND!
AT 6.0 PPM
3.0-4.0° Green/gray CLAY with biack patches,
5 52 4-8 0.0
8.09.0" Green/gray CLAY. 14.4 ppm
83 8-12 34
9.0°-12.0' Yellow/brown, firm to loosa, fine to
10 mediurn SAND.
7.8 ppm
Moderata
Hydrocarbon Odor
and Sheen at
12.0'-16.0° Green/gray, fine SAND, occasional clay 8.0-9.0
54 1218 34 interbeds.
15
16,0°-19.5 Green/gray, loose, medium ta fine SAND, 8.0 ppm Free oily substance
85 16-20 a7 Grades to firm at 17.0', clay interbeds, thin black zones, 16.00-230
20 19.5-23.0' Loosa, wet, fine to silty SAND.
20-55 ppm
56 | 20-24 30
23.0°-24.0° Reddish brown, goft, plastic CLAY.
24’ = BOTTOM OF
BORING
Sample Types: Backfill Well Key
$=8plit Spoon: z N !
R= Rock Core: % Cement DY Metive

2270 entorin




Environmental
PRODUGTS & SERVICES, INC.

Subsurface Log

Hole No.:17
Sheet

1of 1

Date Started:
Date Finished:

06/05/96
06/05/96

R= Rock Core:
N = ASTM D1586

S=3plit Spoon: 2"

EEERY comer

Client: NYSDEC Method of Investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soi
Gastown Sportsmen's Club probe.
[Location: __Tonawanda, N.Y.
Project No.: B1113 Driilling Co.: Environmental Products & Services [Weather:
Proj. Mgr:  D. Eiflsworth Driller: R. Vamo 55 degrees F, cloudy
Geologist T. Burmeier Drill Rig: Concord 5200 and windy
Depth Sample I Field Groundwater
(ft) Blows Recovery Sample Analytical | Well |  and Other
0 No. | Depth (1) © “ () Description Readings |Details| Observations
0.0-0.5 GRAVEL FILL.
51 0-4 34 0.5-3.1' Whita to gresn GRANULAR MATERIAL.
3.1'-4.2" Light brown fo yeilow/brown, silty CLAY.
. 52 48 40 4.2'-8.0" Black to dark gray/green SILT.
8.0-3.Z Medium gray, sitty CLAY.
§3 812 40
9.2-11.0° Black to dark gray/green, sity CLAY.
10
SAMPLES WET
11.0°-19.5 Gray/green to yeliow/brown, mottled, WITH BLACK
fine SAND. WATER AT 10.5
sS4 12-18 40
13.5-16.0" Zone of tan, loose, fine SAND.
15
16.0'-19.5° Non-cohasive, Free oily substance
85 16-20 40 == ]| 160 -22.0
15 ppm
19.5-20.0° Medium brown CLAY.
20 20.0-22,0° Locse, fine SAND.
6! 202 30
22.0/-24.7 Reddish brown, saft CLAY, some
scattered 2~ diameter pebbias.,
24 = BOTTOM OF
BORING
Sample Types: Backfill Welt Key

R Native Fil
/] Bewonms

g




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.:18
Sheet

1of 1

Date Started: 06/05/96

06/05/96

Date Finished:

Client. NYSDEC
Gastown Sportsmen's Club

Location: Tonawanda, N.Y.

Method of Investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long sofl

probe.

R= Rock Core:
N = ASTM D1586

S=Split Spoon: 2

=
T e

- §
R
N o §

DN - Native Fa
/| Berwrm




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.:18
Sheet

1of 1

Date Started:
Date Finished:

06/05/96
06/05/96

Client. NYSDEC

Method of Investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soil

N = ASTM D1586

Gastown Sportsmen's Club probe.
Location: Tonawanda, N.Y.
Project No.; B1113 Drilling Co.: Environmental Products & Services | Weather:
Proj. Mgr:  D. Elisworth Driller: R. Vamo 55 degrees F, cloudy
Geologist._T. Burmeier Drill Rig: Concord 9200 and windy
Depth Sample Field Groundwater
(ft) Blows Recavery Sample Analytical | Well |  and Other
D | Mo |Deptht)l s | "N 3} Description Readings | Details| Observations
s1 0d 23 0.0 -3.0' GRAVEL FILL. TOhH8 m
| 0.7-240
3.0 4.0 Tan, sily CLAY.
4.0 - 8.0 Black, organic, clayey SILT, partly crumbily and
5 52 4-8 4.0 granular. Grades to gray/green and yellow/brown,
mottled CLAY.
8.0 - 10.0° Light gray/green, silty CLAY.
s3 812 34
10 10.0' -10.5' Motlied, fine to mediur SAND.
10.5 - 10.9' Gray/grean CLAY
10.9' - 12.0' Fine to Medium SAND.
12.0¢ - 15.5' Gray/brown, loose, wet, fine SAND.
54 12-16 40
15
5.5 - 16.0° Grayforown, silty CLAY.
16.0° - 22.5 Loose, fine SAND. Grades to silty
55 16-20 2.0 at18.5'-200
20
s6 | 2024 40
22.5 « 23.2' Gray, angular to rounded GRAVEL.,
23.7 - 24.0' Reddish brown, soft CLAY.
24'= BOTTOM OF
BORING
Sample Types: Backfill Well Key
S=3plit Spoon: 2 W
R= Rock Core: % Cement DN Native Fi

M sene /] Beon




Environmental } \
PRODUCTS & SERVICES, INC. Subsurface Log | Hole No-20 Date Started: 06/06/96
Sheet 1of 1 Date Finished: 06/06/86
Client NYSDEC Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soil
Gastown Sportsmen's Club probe.
Location:  Tonawanda, N.Y. :
Project No.: B1113 Drilling Co.: Environmentai Products & Services | Weather.
Proj. Mgr:  D. Ellsworth Driller: T. Osier 68-80 degrees F,
Geolo?ist T. Burmeier Drill Rig: Concord 8200 sunny
Depth |- Sampie Groundwater
) Blows Recovery Sample and Other
0 No. | Depth (1) " N n) Desciiption Observations
1 0.01.1" GRAVEL FILL. Y INC ODOR
0-4 23 0.0 - 24.00
1,1'4.5 COAL, while GRANULATED MATERIAL,
black SILT FILL.
§ 82 48 35 4.5-6.0° Yellow/hrown, mottted, dense CLAY.
§.0°-8.0 Gray/brown to yellow/brown, mattled, soft,
silty CLAY with interbeddaed, thin, fine SAND layers,
8.0°-9.4' Tan, yellow/brown, silty CLAY.
83 812 4.0
9.4'-12.0" Yellow/brown, scft fo dense, silty SAND.
10
40 12.0°-13.4' Yellow/orown, locse, wet, fine SAND,
sS4 12-16 -
13.4-16.0° Medium gray/brown, silty CLAY with fine
sand.
15
16.0°-19.1" Yellow/brown, looss, fine SAND.
55| 1820 40
19.1-19.9" Gray/brown, sandy SILT,
20 19.9-20.0° Subangular GRAVEL, 2” in diameter.
20.0'-23.2 Medium 1o fine SAND.
S6| 20.24 40
23.7-23.4' GRAVEL and SAND.
23.4-24.0° Reddish brown CLAY.
24'» BOTTOM OF
BORING
Sample Types: Backfill Well Key
S=Split Spoon: .y T
R= Rock Core: E== coment N Native Fil
N = ASTM D1586 (I sare (] Berwone




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hole No.:21

Sheet 1of1

Date Started:

Date Finished:

06/06/96
06/06/06

Client

NYSDEC

Gastown Sportsmen's Club

Method of Investigation: Direct push method, Geoprobe tocling, 2-inch diameter, 4-foot long soll

probe.

N =ASTM D1586

mmm Sand

Location:  Tonawanda, N.Y.
Project No.: B1113 Drilling Co.: Environmental Products & Services | Weather:
Proj. Mgr.  D. Ellsworth Driller: T. Osier 68 to 80 degrees F,
Geologist _ T. Burmeier Drill Rig: Concord 9200 sunny
Depth Sample Fieid Groundwater
(r) Biows Recovery Sample Analytical | Well and Other
0 | Mo | Depthim)! N ") Description Readings |Details | Observations
s1 0k . 0.0-5.8' CINDERS, FILL. MICROTIP PID | R
5 52 4-8 23
. HYDROCARBON
§.8"-3.0° Black, soft SILT. OLOR ORSERVED AT
5.5- 6.0
8.0-11.0° Btack PEBBLY MATERIAL. SATURATED WITH
53 a12 35 20.0-30.0 ppm | R OILY SUBSTANCE
AT 8.0 TO 12.0°
10
11.2-12.0° Tan, soft SILT. \
12 = BOTTOM OF
BORING
15
20
Sample Types: Backfill Well Key
S=Split Spoon: ya \\§
R= Rock Core: E= comnt DO Natve P

] Beworine




Environmental
PRODUCTS & SERVIGES, INC.

Subsurface Log Hole No.:22

Sheet 10f 1

Date Started:
Date Finished:

06/06/96
06/06/96

Client:

NYSDEC

Methed of Investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soil

N = ASTM D1586

[ =~

Gastown Sportsmen’s Club probe.
Location: Tonawanda, N.Y.
Project No.: B1113 Drilling Co.: Environmental Products & Services |Weather:
Proj. Mgr: D. Ellsworth Driller: T, Osier 68 to 80 degrees F,
Geologist: T. Burmeier Drili Rig: Concord 9200 sunny
Depthr Sample Fieid Groundwater
() Blows Recovery Sample Anaiytical | Well |  and Other
0 | No|Depthimy! s -~ (%) Description Readings |Details| Observations
st 0.0'-2.0' GRAVEL, CINDERS, BRICK, and tan
04 3.0 GRANULAR MATERIAL, FILL.
2.0'4.0' Tan, sandy, silty CLAY.
4.00-12.0' Medium gray/green fo yellow/brown, mottied, HYDROCARBON
5 52 48 16 sity CLAY. ODOR OBSERVED AT
M0 w110
$3 812 4.0
10
SATURATED WITH
CiLY SUBSTANCE
12.0'-13.0° Fina, sandy GRAVEL. AT 110 TO 20.0°
54 12-18 35
13.014.0" Gray to yellow/brown, soft CLAY.
14.0°-16.0° Medium gray/green, fine, clayey SAND.
15
16.0-17.0' Medium gray/brown, semi-fim SILT.
85| 1820 2.8
17.0'-20.0° Medium gray/brown, sandy CLAY.
20
20" = BOTTOM OF
BORING
Sample Types: Backfill Well Key
=Split Spoon: 2 y
R= F‘:ock gore: E== comen NN Native Fil

|} Bewns




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log

Hale No.:23
Sheet 1of 1

Date Started: 06/07/96
Date Finished: 06/07/96

N = ASTM D1586

Client NYSDEC Methad of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot lang ol
Gastown Sportsmen's Club probe.
Location:  Tonawanda, N.Y.
Project No.: B1113 Driling Co.: Environmental Products & Services |Waeather:
Proj. Mg D. Elisworth Driller; T. Osier 68 to 75 degrees F,
Geologist _ T. Burmeier Drill Rig: Concord 9200 cloudy and rainy
Depth Sample Field Groundwater
() Blows Recavary San'.lpl.e Analytical | Well and Other
0 | No|Depthy s n () Description Readings |Details | Observations
&1 0a 14 giu'LL-_t.u Crushed GRAVEL, BRICK, and tan silty CLAY
;///
.
%
]
4.0'-8.07 Light brown, sitty CLAY. %
5 52 48 32  |Grades lo black or grayigreen at 7.2 é
7
|
|
,//
%
é SATURATED WITH
% OILY SUBSTANCE
s3| 812 00 % ATIZT TO240
10 %
L
.
]
%
%
12.0-15.5' Yellow/brown, soft, sitty CLAY., %
sS4 1216 40 ellowbroun. sof, sl
15
15.5°-20.0° Medium gray/brown, fine SAND. Becomas
wet at 16,0". Grades to silty SAND at 18.0".
S5 | 1620 4.0
20
20.0-20.8' Gray/green, very soff, silty CLAY.
S6| 2024 49 |205-212 Coarse SAND and rounded GRAVEL.
21.2-24.0° Reddish brown, very soft CLAY,
24 = BOTTOM OF
BORING
Sample Types: Backfill Well Key
S=Split Spoon: 2 N
R= Rock Core: B come N\

Sand [} oo




Environmental

PRODUCTS & SERVICES, INC. | Subsurface Log | Hole No.:24 Date Started: 06/07/96
Sheet 1of 1 Date Finished: 06/07/96
Client NYSDEC Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soil
Gastown Sportsmen's Club probe.

Location:  Tonawanda, N.Y.

Project No.. B1113 Drilling Co.: Envirenmental Products & Services | Weather:
Proj. Mgr:  D. Ellsworth Drilier. T. Osier 68 to 75 degrees F,
Geolo?ist: T. Burmeier Drilf Rig: Concord 9200 cloudy and rainy
Depth Sample Field Groundwater
() Blows Recovery Sample Analytical | Well and Other
0 No. | Depth (b} s N i) Description Readings |Detalls | Observations
1 0.0-2.0' Black CINDERS, GRAVEL, CLAY and SAND. MICROTIP PID | RSN
04 AFFECTED BY
RAIN
2.0°-7.0° Light gresn to yallow/brown, mottlad CLAY.
Grades to medium brown with gravel at 4,07,
Grades to yellow/brown at 7.0'.
FAINT
HYDROCARBON
5 §2 4.5 40 ODOR QBSERVED AT|
3s
7.0-12.0° Yellow/brown and gray,
semi-firm SILT. Increasing parcent of
fina sand at 8.0 -12.0.
53 8.12 3.0
10
12.0-16.0' Gray and yellow/orown, firm to soft,
S4 12-18 3.0 fine SAND, trace coarse sand.
15
16.0-20.0' Gray/brown to spackied,
55 16-20 fine to medium SAND.
20 20.0-24.0° Fine to medium SAND,
S6 | 20-24 1.0
24.0 Reddish brown CLAY.
24" = BOTTOM OF
BORING
Sample Types: Backfill Well Key
S=S8plit Spoon: ra N .
R= Rock Core: % Cement Y Mstive F

N =ASTM D1586

I]]]mﬂ]]]m]] Sand

|} B




Environmental
PRODUCTS & SERVICES, INC.

Subsurface Log
Sheet

Hole No.:25

1of 1

Date Started:
Date Finished:

06/10/96
06/10/96

R= Rock Core;
N=ASTM D1586

S5=S5plit Spoon: 2

Client NYSDEC Method of Investigation: Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot i sol
Gastown Sportsmen's Club probe,
Location:  Tonawanda, N.Y.
Project No.: B1113 Driling Co.: Environmental Products & Services | Weather:
Proj. Mgr.  D. Ellsworth Driller: T. Osier 75 degrees F, overcast
Geolo?ist T. Burmeier Drili Rig: Concord 9200
Depth Sampie Field Groundwater
Sample - d Oth
(f) Blows Recovery o Anaiytical an er
0 No. | Depth )| N ) Description Readings Observations
81 04 30 0.054.0' Tan, grapular FILL_ MICROTIP PID
FAINT
4.0°-5.5 Medium brown to black, granutar FILL. HYDROCARBON
5 §2 4-8 3.1 54.0 ppm ODOR OBSERVED AT|
4.0'10 232
5.5°-12.0° Gray/green, slightly mottied,
firm to soft (at 8.07, silty CLAY.
Grades to light pink to yellow/brown, mottied,
20.0 ppm
83 812 27
10
12.0-15.2' Yellow/brown, very fine to fine SAND.
54 12-18 40
15
15.2"-16.0° Gray/brown, silty, sandy CLAY.
16.0°-18.% Medium gray/brown, loosa, wet, very fine
85 16-20 30 to fine SAND.
18.9°-20.0° Fine SAND. SATURATED WITH
OILY SUBSTANCE
20 20.4'-23.0° Fine to Medium SAND. AT18FTO232
S6 | 20.24 32
23.0'-23.7 Rounded GRAVEL.
23.2-24.0° Reddish brown CLAY on tha tip of the 23.2'= BOTTOM OF
samplar. BORING
Sample Types: Backfil! Well Key

Cement

O Mative Fi
/] Beworie




Environmental ,
PRODUCTS & SERVICES, INC. | Subsurface Log | Hole No-26 Date Started: 06/10/96
Shest 1of 1 Date Finished: 06/10/96
Client: NYSDEC Method of Investigation:Direct push method, Geoprobe tooling, 2-inch diameter, 4-foot long soil
Gastown Sportsmen's Club probe.
Location; Tonawanda, N.Y.
Project No.: B1113 Drilling Co.: Environmental Products & Services |Weather:
Proj. Mgr: D. Ellsworth Driller: T. Osier 75 degrees F, overcast
Geologist: 7. Burmeier Drill Rig: Concord 8200
Depth Sample Fieid Groundwater
(ft) Blows Recovery Sample Analytical | Well and Other
0 | No|Dephtty) m | =w ") Description Readings |Details| Observations
st 0.0-1.5 Medium brown TOP SOIL.  |NO HYDROCARBON
04 31 ODOR AT
1.5'4.5 Medium brown SILT and tan granular material, 0.0 -200
s2 48 40 4.5-8.0" Madium brown 1o yallow/brown SILT.
5 Gradss to sandy SILT al 7.0r,
8.0%16.0° Medium gray/hrown, silty CLAY, some plant
53 812 4.0 debris and sandy interbeds with fossil fragments
at12.0',
10
S4 12-16 4.0
15
16.0-17.8" Dark gray/brown, very soft CLAY and SAND.
85| 1820 40
17.8'-19.5 Dark gray/brown SILT, numercus fossil
fragments.
19.5-19.7 GRAVEL.
20 19.7-20.0 Reddish brown, soft CLAY,
200 = BOTTOM COF
BORING
Sample Types: Backfill Welt Key
S=Split Spoon: 2 X
R= Rock Core: % Cement DO Native Fl

N =ASTM D1586

(MY e

/] Bemwoin




1998 Boring Logs,
New York State Department of Environmental
Conservation



NYSDEC - Region 9 - Division of Environmental Remediation

Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: MW-1I
Site Number: 915171 Date Completed: 6/4/98
Location: Tonawanda, New York Drilling Company: ~ Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4%,” Hollow Stem Augers
Total Depth: 26.0 feet Sampling Method:  Split Spoon
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) I I L I
M U \Y U
B N A
Ground Surface 575.85 R tE
0.0 0.0'-0.3": Brown topsoil with many rootlets and high clay 116 (1400
content. Dry. Poor recovery. 8
6
0.3'-2.0": Brown silty clay with large rock fragments, small 575.55 18
pieces of coke and coal, some cinders. Silty clay has red
and brown varves. Dry. FILL MATERIAL.
2.0 2.0'-4.0": Yellow brown silty clay with large rock fragments 573.85 2 (15(14]0.0
and gray mottling. Dry. Poor recovery. NATIVE. 5
9
5
4.0 4.0-4.7". Yellow brown silty clay with gray and red
mottling, few black blebs. Dry to moist. NATIVE. 3 (114120]0.0
9
4.7'-6.0": Yellow brown, fine grained sand with iron red and 571.15 11
orange mottling, some black blebs. Few rootlets. Moist. 12
NATIVE.
6.0 6.0'-8.0": Sample same as above. Becomes saturated at 6.75'
bgs. There are no black blebs within the saturated zone but 4 (8 ]12]0.0
iron red blebs are prevalent. This deposit grades into a 7
gray, fine grained sand at 7.25' bgs with yellow brown 5
mottling and red blebs. Saturated. NATIVE. 4
8.0 8.0'-10.0": Interbedded zones of gray, fine grained sand
(seams 0.2'to 0.5' thick) and thin seams (0.1'to 0.2") of gray 54 ([10]0.6
silty clay. Orange mottling throughout, which appears to be 5
staining. Black blebs observed within the silty clay seams. 5
Saturated. NATIVE. 7
10.0 10.0'-12.0": Sample same as above with fewer silty clay
seams - only two about 0.02' thick were observed. Orange 6|16 14|12
mottling throughout sample. Saturated. NATIVE. 7
7
5
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: MW-1I
Site Number: 915171 Date Completed: 6/4/98
Location: Tonawanda, New York Drilling Company:  Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4%,” Hollow Stem Augers
Total Depth: 26.0 feet Sampling Method:  Split Spoon
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) I I L I
M U \Y U
B N A
E T L
Ground Surface 575.85 R v
12.0 12.0'-14.0": Medium gray, very fine grained sand with no 7(1(4]00
mottling. Only one silty clay seam (0.02' thick) observed. 2
Saturated. NATIVE. 2
3
14.0 14.0'-16.0": No recovery. 879 |NA
5
4
6
16.0 16.0'-18.0": Medium gray, very fine grained sand with no 9131]9/00
mottling or silty clay seams. Some sand grains near bottom 4
of sample are dark gray. Saturated. NATIVE. 5
8
18.0 18.0'-20.0": Interbedded zones of medium to dark gray, fine 101513100
grained sand and brownish gray clay. Clay seams are 0.2' 1
to 0.25' thick. Saturated. NATIVE. 2
3
20.0 20.0'-21.1": Sample same as above with large, round, rock Sample 11| 1 |14 |16.2
fragments approximately 0.1' in diameter. Saturated. | sentto lab 1
NATIVE. 13
8
21.1'-22.0": Gravel with a few shells. Saturated. NATIVE. 554.75
22.0 22.0'-24.0": Reddish brown silty clay with varves, very 553.85; 1211 | 2 |458
plastic. Few pebbles observed at 22.6' bgs. Saturated. Sample 1
NATIVE. sent to lab 1
1
Augered to 26.0' bgs without sampling.
BOH=26.0" bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation:

Site Number: 915171

Date Completed:

MW-2I

6/4/98

Location: Tonawanda, New York Drilling Company:  Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4%,” Hollow Stem Augers
Total Depth: 26.0 feet Sampling Method:  Split Spoon
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) I I L I
M U \Y U
B N A
E T L
Ground Surface 575.47 R v
0.0 0.0'-2.0": Crushed stone and asphalt from driveway. Large 575.47 1122(18 (25
rock fragment in bottom of spoon. Dry. Poor recovery. 10
FILL MATERIAL. 8
7
2.0 2.0'-4.0": No recovery. 2 49 [NA
3
6
7
4.0 4.0-4.4": Yellow brown silty clay with gray and orange 3|6 11122
mottling. Rootlets. Dry to moist. NATIVE. 5
6
4.4'-6.0": Yellow brown, fine grained sand with gray and 571.07 6
orange mottling. Rootlets. Saturated. NATIVE.
6.0 6.0'-8.0": Gray, fine grained sand with extensive orange 4 417 1288
mottling. Few black blebs and some iron red staining. One 4
0.2' thick clay seam observed at 7.6' bgs. Saturated. 3
NATIVE. 3
8.0 8.0'-10.0": Sample same as above with much less staining. 512 |11(344
One 0.2' thick clay seam observed in middle of sample. 2
Orange mottling and black blebs in this seam. Sand below 9
clay is brown with dark gray or black grains. Saturated. 9
NATIVE.
10.0 10.0-12.0": Sample same as above (below clay seam). Sample 6 [ 5 (13273
Strong petroleum odor. Saturated. NATIVE. sent to lab 7
6
6
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation:

Site Number: 915171

Date Completed:

MW-21
6/4/98

Location: Tonawanda, New York Drilling Company:  Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4%,” Hollow Stem Augers
Total Depth: 26.0 feet Sampling Method:  Split Spoon
. Sample
Depth . . I Elevation
(Ft bgs) Stratigraphic Description & Remarks (ft amsl) Nlefv ]
M U \ U
B N A
E T L
Ground Surface 575.47 R U
12.0 12.0'-13.3": Yellow brown, fine grained sand. A clay seam 712 |8 (674
0.1'thick at 13.3' bgs. Extensive orange staining observed 3
immediately above this clay seam. Saturated. NATIVE. 5
5
13.3'-14.0": Medium to dark gray sand with black grains.
Few small clay seams. Saturated. NATIVE.
14.0 14.0'-16.0": Sample same as above (below clay seam). Odor 8 5|6 |484
observed but no sheen. Saturated. NATIVE. 3
3
4
16.0 16.0'-18.0": Interbedded zones of dark gray sand and dark Sample 9 [ 4 [11]3531
gray clay. NAPL observed at 16.4' bgs and throughout | sentto lab 4
remainder of sample. Saturated. NATIVE. 7
7
18.0 18.0-20.0": Sample same as above with the sand seams 101 1| 3 |438
containing NAPL. Both sand and clay seamsare 0.1'to 0.2' 2
thick. Saturated. NATIVE. 1
3
20.0 20.0'-21.0": Sample same as above with NAPL. Saturated. 11 wor| 9 | 346
NATIVE. wor
9
21.0'-22.0": Reddish brown clay containing NAPL. A 0.1' 554.47 2
thick gravel seam at 21.75' bgs. Trace NAPL below this
seam. Saturated. NATIVE.
22.0 22.0'-24.0": Reddish brown to brown, silty clay with varves 12 |jwor| 0 | 121
below 23.0' bgs, very plastic. No NAPL. Saturated. wor
NATIVE. wor
wor
Augered to 26.0' bgs without sampling.
BOH=26.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table
Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation:

Site Number: 915171

Date Completed:

PW-1
6/3/98

Location: Tonawanda, New York Drilling Company:  Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4%,” Hollow Stem Augers
Total Depth: 30.0 feet Sampling Method:  Split Spoon
. Sample
Depth . . I Elevation
(Ft bgs) Stratigraphic Description & Remarks (ft amsl) Nlefv ]
M U \ U
B N A
E T L
Ground Surface 575.50 R U
0.0 0.0'-2.0": Mottled clay and brown, fine grained sand with 575.50 11119(10
some rootlets and few small pebbles. Pieces of coal or coke 3
near bottom of sample. Moist. FILL MATERIAL. 6
13
2.0 2.0'-4.0": No recovery. 2 {518 |NA
4
4
5
4.0 4.0'-4.75": Yellow brown silty clay with mottling. Moist. 3 (8 (13|97
NATIVE. 6
7
4.75'-6.0": Yellow brown, very fine grained sand with 570.75 7
mottling. Moist. NATIVE.
6.0 6.0'-8.0": Yellow brown, very fine grained sand with red, 4 1417 102
gray and brown mottling. Trace siltand clay. Few rootlets. 4
Moist. NATIVE. 3
3
8.0 8.0'-8.25": Sample same as above. 5 (37 ]20.7
3
8.25'-10.0": Interbedded zones of dark gray sand and thin 4
(0.1") seams of gray clay. Moist. NATIVE. 8
10.0 10.0'-12.0": Sample same as above with fine to medium Sample 6 |59 (237
grained sand. A thin (0.02") black seam near bottom of | sentto lab 4
sample. Moist to saturated. NATIVE. 5
4
12.0 12.0'-14.0": Dark gray, fine grained sand with yellow brown 713 (10144
mottling to 13.0' bgs. Few pebbles observed at this depth. 6
Saturated. NATIVE. 4
8
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: PW-1
Site Number: 915171 Date Completed: 6/3/98
Location: Tonawanda, New York Drilling Company:  Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4%,” Hollow Stem Augers
Total Depth: 30.0 feet Sampling Method:  Split Spoon
. Sample
Depth . . I Elevation
(Ft bgs) Stratigraphic Description & Remarks (ft amsl) Nlefv ]
M U \ U
B N A
E T L
Ground Surface 575.50 R U
14.0 14.0'-16.0": Sample same as above without mottling. 817 19|73
10
9
9
16.0 16.0'-18.0": Sample same as above. NAPL observed at 16.9' 9 (6|7 |32
bgs and throughout remainder of sample. The NAPL is 4
black with a petroleum odor. Saturated. NATIVE. 3
6
18.0 18.0'-20.0": Interbedded zones of dark gray, fine grained Sample 10 |wor| 3 | 680
sand and dark gray clay. Sand seams contain thin layers | sentto lab 2
(0.04") of NAPL perched on the clay seams. Saturated. 1
NATIVE. 1
20.0 20.0'-22.0": Sample same as above with NAPL observed in 11 |wor| 8 [672
the sand seams. Gravel of various sizes at bottom of wor
sample. One clam shell observed in gravel. Saturated. 8
NATIVE. 16
22.0 22.0'-23.0": Dark gray, course grained sand and gravel. 553.50 1214 | 4 |152
Sheen observed throughout sample. Few shells. No NAPL. 2
Saturated. NATIVE. 2
2
23.0'-24.0": Reddish brown silty clay with traces of gravel. 552.50
No NAPL. Saturated. NATIVE.
24.0 24.0'-26.0": Reddish brown silty clay with gray varves, very 1312 | 5 649
plastic. No gravel, sheen or NAPL observed. Saturated. 4
NATIVE. 1
1
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation

Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation:

Site Number: 915171

Date Completed:

PW-1
6/3/98

Location: Tonawanda, New York Drilling Company:  Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4%,” Hollow Stem Augers
Total Depth: 30.0 feet Sampling Method:  Split Spoon
. Sample
Depth . . I Elevation
(Ft bgs) Stratigraphic Description & Remarks (ft amsl) Nlefv ]
M U \ U
B N A
E T L
Ground Surface 575.50 R U
26.0 26.0'-28.0": Sample same as above. 14112 |738
1
1
1
28.0 28.0'-30.0": Sample same as above. 1511 | 2 |804
1
BOH=30' bgs. 1
1
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: MW-2S
Site Number: 915171 Date Completed: 6/5/98
Location: Tonawanda, New York Drilling Company:  Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4Y,” Hollow Stem Augers
Total Depth: 9.0 feet Sampling Method: ~ N/A
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \Y U
B N A
E T L
Ground Surface 575.32 R v

Boring augered to depth - not logged.

BOH=9' bgs.

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: MW-3S
Site Number: 915171 Date Completed: 6/5/98
Location: Tonawanda, New York Drilling Company:  Maximum Technologies
Logged By: Glenn M. May Drilling Method: 4Y,” Hollow Stem Augers
Total Depth: 8.5 feet Sampling Method: ~ N/A
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \Y U
B N A
E T L
Ground Surface 574.91 R v

Boring augered to depth - not logged.

BOH=8.5" bgs.

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




New York State Department of Environmental Conservation f“‘ﬁowfmo
270 Michigan Avenue, Buffalo, New York, 14203-2999 ‘

Yy ore Y

MONITORING WELL LOG

Project Name: Former Gastown MGP Site Hole Designation: MW-1I

Site Number: 915171 Date Completed: 6/4/98

Location: Tonawanda, New York Drilling Company:  Maxim Technologies
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  2inch Casing Diameter: Not Applicable
Screen Length: 20 feet Total Depth: 26.0 feet

Top of Riser Elevation: 575.43 ft amsl

Ground Surface Elevation:
575.85 ft amsl

TOp of Grout: 0.0 ft | | Ground Surface

Top of Seal: 4.0 ft

Top of Filter Pack: 5.0 ft

\\ N
N\

Top of Screen: 6.0 ft

Bottom of Screen: 26.0 ft

Bottom of Filter Pack: 26.0 ft




New York State Department of Environmental Conservation f“‘ﬁowfmo
270 Michigan Avenue, Buffalo, New York, 14203-2999 ‘

Yy ore Y

MONITORING WELL LOG

Project Name: Former Gastown MGP Site Hole Designation: MW-2|

Site Number: 915171 Date Completed: 6/4/98

Location: Tonawanda, New York Drilling Company:  Maxim Technologies
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  2inch Casing Diameter: Not Applicable
Screen Length: 20 feet Total Depth: 26.0 feet

Top of Riser Elevation: 575.08 ft amsl

Ground Surface Elevation:
575.47 ft amsl

TOp of Grout: 0.0 ft | | Ground Surface

Top of Seal: 4.0 ft

Top of Filter Pack: 5.0 ft

\\ N
N\

Top of Screen: 6.0 ft

Bottom of Screen: 26.0 ft

Bottom of Filter Pack: 26.0 ft




New York State Department of Environmental Conservation f“‘ﬁowfmo
270 Michigan Avenue, Buffalo, New York, 14203-2999 ‘

Yy ore Y

MONITORING WELL LOG

Project Name: Former Gastown MGP Site Hole Designation: PW-1

Site Number: 915171 Date Completed: 6/3/98

Location: Tonawanda, New York Drilling Company:  Maxim Technologies
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  2inch Casing Diameter: Not Applicable
Screen Length: 15 feet Total Depth: 30.0 feet

Top of Riser Elevation: 574.58 ft amsl

Ground Surface Elevation:
575.50 ft amsl

TOp of Grout: 0.0 ft | | Ground Surface

Top of Seal: 7.0 ft

Top of Filter Pack: 8.0 ft

\\ N
N\

Top of Screen: 10.0 ft

Bottom of Screen: 25.0 ft

Bottom of Filter Pack: 25.5 ft




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

MONITORING WELL LOG

Yy ore Y

Project Name: Former Gastown MGP Site Hole Designation: MW-2S
Site Number: 915171 Date Completed: 6/5/98
Location: Tonawanda, New York Drilling Company:  Maxim Technologies
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  2inch Casing Diameter: Not Applicable
Screen Length: 5 feet Total Depth: 9.0 feet
Top of Riser Elevation: 574.77 ft amsl
Ground Surface Elevation: [ ]
575.32 ft amsl
TOp of Grout: 0.0 ft | | CGiround Surlace

Top of Seal: 2.5 ft

Top of Filter Pack: 3.5 ft

Top of Screen: 4.0 ft

Bottom of Screen: 9.0 ft

Bottom of Filter Pack: 9.0 ft

\\\

N\




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

MONITORING WELL LOG

Yy ore Y

Project Name: Former Gastown MGP Site Hole Designation: MW-3S
Site Number: 915171 Date Completed: 6/5/98
Location: Tonawanda, New York Drilling Company:  Maxim Technologies
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  2inch Casing Diameter: Not Applicable
Screen Length: 5 feet Total Depth: 8.5 feet
Top of Riser Elevation: 574.55 ft amsl
Ground Surface Elevation: [ ]
574.91 ft amsl
TOp of Grout: 0.0 ft | | CGiround Surlace

Top of Seal: 2.0 ft

Top of Filter Pack: 3.0 ft

Top of Screen: 3.5 ft

Bottom of Screen: 8.5 ft

Bottom of Filter Pack: 8.5 ft

\\\

N\




1999 Boring Logs,
New York State Department of Environmental
Conservation



NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-27
Site Number: 915171 Date Completed: 12/7/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 28.0 feet Sampling Method:  Macro Core
. Sample
Depth Stratigraphic Description & Remarks Elevation ===
(ft bgs) (ftamsl) | v | o N
M U \Y U
B N A
E T L
Ground Surface 575.27 R v
0.0 0.0'-1.0": Crushed stone from parking lot. 575.27 1 0.0
1.0'-4.0": Fine grained sand with some silt, coal, brick and
rock fragments. Moist. FILL MATERIAL.
4.0 4.0'-4.4". Sample same as above. 2 0.0
4.4'-8.0": Gray silty clay with orange mottling. Few rootlets 570.87
near top of sample. Few thin, saturated sand seams. Silty
clay is cohesive and slightly plastic. Moist. NATIVE.
8.0 8.0'-11.3": Sample same as above. A gravel seam 0.1' thick 3 0.0
at 8.8' bgs. Saturated. NATIVE.
11.3'-12.0": Gray, fine grained sand, no pebbles. Saturated. 563.97
NATIVE.
12.0 12.0'-16.0": Gray brown, fine to medium grained sand 4 0.0
grading to dark gray, fine to medium grained sand. Sample
contains a few orange mottled, silty clay seams 0.2' to 0.3'
thick. Saturated. NATIVE.
16.0 16.0'-20.0": Sample same as above with orange mottled silty 5 0.0
clay seams 0.4' thick. Saturated. NATIVE.
20.0 20.0'-24.0": Sample same as above with no silty clay seams. Sample 6 0.0
Saturated. NATIVE. sent to lab
24.0 24.0'-28.0": No recovery. Reddish brown silty clay 7 0.0
observed on outside of sampler. NATIVE.
BOH=28.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation:
Site Number: 915171 Date Completed:

Location:

Tonawanda, New York Drilling Company:

Logged By: Glenn M. May Drilling Method:

Total Depth: 24.0 feet Sampling Method:

SB-28
12/7/99

Advanced Cleanup Tech.

Direct Push
Macro Core

Depth
(ft bgs)

Stratigraphic Description & Remarks

Sample

Elevation
(ft amsl)

Ground Surface

ITmwCz
“—zcoo0
mcr>»< Z

577.93

czzT

0.0

4.0

8.0

12.0

0.0'-0.6": Brown topsoil with rootlets. Moist.

0.6'-0.9": Reworked brown silty clay with many small
pebbles. Moist. FILL MATERIAL.

0.9'-1.6": Brown, fine to medium grained sand with few
rock and coke fragments, and some white ash. Dry to
moist. FILL MATERIAL.

1.6'-4.0": Reddish brown silty clay with few pieces of coal,
some ash, and many rock fragments. Dry to moist. FILL
MATERIAL.

4.0'-4.8": Sample same as above.

4.8'-5.0": Slag, coal and coke mixed with brown silty clay.
Moist. FILL MATERIAL.

5.0'-7.2": Gray silty clay mottled brown at top and orange
throughout remainder of zone. Dry to moist. NATIVE.

7.2'-8.0": Yellow brown, fine grained sand with silt and
orange mottling. Moist. NATIVE.

8.0'-12.0" Interbedded zones of gray, fine grained sand and
gray silty clay with extensive orange and yellow brown
mottling. Clay seams are moist, while sand seams are
saturated. NATIVE.

12.0'-15.0": Sample same as above.

15.0'-16.0": Medium gray, fine to medium grained sand.
Saturated. NATIVE.

577.33

572.93

570.73

0.0

0.0

0.0

0.1

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-28
Site Number: 915171 Date Completed: 12/7/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 24.0 feet Sampling Method:  Macro Core
. Sample
Depth Stratigraphic Description & Remarks Elevation ===
(ft bgs) (ftamsl) | v | o N
M U \Y U
B N A
E T L
Ground Surface 577.93 R v
16.0 16.0'-20.0": Interbedded zones of medium gray, fine to 5 0.0
medium grained sand and silty clay. Silty clay seams are
only 0.05' thick. Saturated. NATIVE.
20.0 20.0'-23.6": Sample same as above. Sample 6 0.0
sent to lab
23.6'-23.9": Gravel of various sizes. NAPL odor detected 554.43; 13.8
but no sheen or NAPL observed. NATIVE. Sample
sent to lab
23.9'-24.0": Reddish brown silty clay. Saturated. NATIVE. 554.03 0.0
BOH=24.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-29
Site Number: 915171 Date Completed: 12/8/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 24.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) S e
M U \Y U
B N A
E T L
Ground Surface 575.20 R v
0.0 0.0-0.2": Asphalt. 575.20 1 0.0
0.2'-2.0": Reworked, yellow brown and reddish brown silty
clay with rocks, brick, black ash, and orange and black
mottling. Dry. FILL MATERIAL.
2.0'-4.0": Gray silty clay with orange and black mottling and 573.20
few pebbles. Cohesive and dense. Dry. NATIVE.
4.0 4.0-5.0": Gray silty clay with orange, black and white 2 18.0
mottling. Cohesive, dense and slightly plastic. Trace
NAPL. Dry to moist. NATIVE.
5.0'-8.0": Yellow brown, very fine grained sand with silt, 570.20;
some clay, and orange and gray mottling. NAPL observed. Sample
Dry. NATIVE. sent to lab
8.0 8.0'-12.0": Interbedded zones of yellow brown, fine grained 3 4.3
sand and gray silty clay. Sand seams become gray and fine
to medium grained with depth. Sheen observed throughout
sample but no NAPL observed. NATIVE.
12.0 12.0'-16.0": Sample same as above. No NAPL or sheen 4 0.0
observed in sand but a sheen was observed in a 0.3' thick
silty clay seam at bottom of sample. Saturated. NATIVE.
16.0 16.0'-19.8": Gray, medium grained sand. Sheen and small Bottom 5 53
pockets of NAPL observed throughout sample. The bottom | 0.3' sent to
0.3' of sample contains NAPL. Saturated. NATIVE. lab
19.8'-20.0": Gravel mixed with gray sand. Saturated. 555.40
NATIVE.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-29
Site Number: 915171 Date Completed: 12/8/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 24.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \Y U
B N A
E T L
Ground Surface 575.20 R v
20.0 20.0'-24.0": Sample appears to be fall-in. Large stones in 6 NM
shoe suggestive of gravel zone. Reddish brown silty clay
observed on outside of sampler. NATIVE.
BOH=24.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-30
Site Number: 915171 Date Completed: 12/6/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 32.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) S e
M U \Y U
B N A
E T L
Ground Surface 576.13 R v
0.0 0.0'-0.6": Crushed stone from parking lot. 576.13 1 0.0
0.6'-1.8": Black ash containing coal and slag. Moist. FILL
MATERIAL.
1.8'-4.0": Light brown silty clay with black mottling, small
pebbles and a few pieces of coal. Wood (railroad tie?) at
end of sample. Dry to moist. FILL MATERIAL
4.0 4.0'-4.7": Sample same as above (1.8'-4.0" bgs). 2 0.0
4.7'-5.0": Ash containing large pieces of coal. Moist. FILL
MATERIAL.
5.0'-6.0": Gray clay with orange and black mottling and coal
pieces near top of sample. Moist. FILL MATERIAL.
6.0'-6.5": Wood.
6.5'-8.0": Gray clayey silt with orange mottling. Layered. 569.63
Moist. NATIVE.
8.0 8.0'-11.5" Sample same as above with some zones more 3 0.0
clayey than others. Moist. NATIVE.
11.5'-12.0": Very fine grained sand with orange mottling. 564.63
Dry. NATIVE.
12.0 12.0'-16.0": Interbedded zones of gray, fine grained sand 4 0.0
and gray clay. Clay seams are moist; sand seams are
saturated. NATIVE.
16.0 16.0'-20.0": Sample appears to be fall-in. Poor recovery. 5 0.0
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-30
Site Number: 915171 Date Completed: 12/6/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 32.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \Y U
B N A
E T L
Ground Surface 576.13 R v
20.0 20.0'-24.0": Gray clay. Saturated. Poor recovery. Sample 6 0.0
NATIVE. sent to lab
24.0 24.0'-28.0": Brownish gray to gray clay. Bottom of sample 7 0.0
is reddish brown to gray clay with rounded rock fragments.
Saturated. Poor recovery. NATIVE.
28.0 28.0'-32.0": Reddish brown silty clay with many small 8 NM
rounded pebbles and many larger, rounded to subrounded
rock fragments. Very dense. Dry. NATIVE.
BOH=32.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-31
Site Number: 915171 Date Completed: 12/6/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 26.0 feet Sampling Method:  Macro Core
. Sample
Depth Stratigraphic Description & Remarks Elevation ===
(ft bgs) (ftamsl) | v | o N
M U \Y U
B N A
E T L
Ground Surface 576.21 R v
0.0 0.0'-0.8": Crushed stone from parking lot. 576.21 1 0.0
0.8'-2.0": Reworked yellow brown, fine grained sand with
some silt and clay, and many large, subrounded pebbles
near bottom of sample. Dry. FILL MATERIAL.
2.0'-4.0": Yellow brown clayey silt with rusty brown and 574.21
black mottling, some rootlets and a few pieces of coal
(carry down?). Moist. NATIVE?
4.0 4.0'-6.4": Yellow brown clayey silt with rusty brown, brown 2 0.0
and black mottling near top of sample. Silty clay becomes
more gray with depth and contains orange mottling. Moist.
NATIVE.
6.4'-8.0": Gray, fine grained sand with silt, clay and orange 569.81
mottling. Moist. NATIVE.
8.0 8.0'-12.0" Interbedded zones of gray, fine grained sand and 3 0.0
orange mottled, gray silty clay. The sand become coarser
grained at bottom of sample. Saturated. NATIVE.
12.0 12.0'-15.1": Gray, medium grained sand with yellow brown 4 0.0
mottling. Grades into brown sand with gray mottling at
depth. Saturated. NATIVE.
15.1'-15.8": Gray, fine grained sand with some clay seams.
Saturated. NATIVE.
15.8'-16.0": Medium gray, medium grained sand with a coal Sample 1.2
tar odor. Saturated. NATIVE. sent to lab
16.0 16.0'-20.0": Gray, medium grained sand with many pebbles 5 0.0
and rock fragments. Bottom of sample is dark gray and
contains NAPL. Saturated. NATIVE.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-31
Site Number: 915171 Date Completed: 12/6/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 26.0 feet Sampling Method:  Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \% U
B N A
E T L
Ground Surface 576.21 R v
20.0 20.0'-23.4": Gray, medium grained sand. Sheen observed 6 30.0
throughout sample but only a trace of NAPL observed.
Saturated. NATIVE.
23.4'-24.0": Gravel mixed with sand. Staining and NAPL 552.81; 1330
observed. Saturated. NATIVE. Sample
sent to lab
24.0 24.0'-24.3": Sample same as above. 7 19.8
24.3'-26.0": Reddish brown clay with some pebbles and 551.91;
gray mottling. Very plastic. Saturated. Becomes less Sample
saturated, more dense and contains more pebbles at bottom | sent to lab
of sample. NATIVE.
BOH=26.0" bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-32
Site Number: 915171 Date Completed: 12/6/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 28.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) S e
M U \Y U
B N A
E T L
Ground Surface 575.32 R v
0.0 0.0-0.4": Crushed stone from parking lot. 575.32 1 0.0
0.4'-1.3": Black ash with coal and rock fragments. Moist.
FILL MATERIAL.
1.3-1.7": Yellow brown clayey silt with rusty brown and 574.02
gray mottling. Moist. NATIVE.
1.7-4.0": Gray silty clay with black mottling and some
pebbles. Moist. NATIVE.
4.0 4.0'-7.3": Interbedded zones of fine grained sand and silty 571.32 2 0.0
clay with orange mottling. Moist. NATIVE.
7.3-8.0" Gray clay with rusty brown and dark gray
mottling. Saturated. NATIVE.
8.0 8.0'-10.0": Sample same as above. 3 0.0
10.0'-10.6": Dark brown clayey silt with shell fragments.
Dry. NATIVE.
10.6'-12.0": Gray clay with some dark brown and rusty
brown mottling near top of sample. Sightly plastic. Moist.
NATIVE.
12.0 12.0'-16.0": Gray, fine grained sand with some clay, silt and 4 0.0
wood. Saturated. NATIVE.
16.0 16.0'-20.0": Interbedded zones of gray, fine grained sand 5 0.0
and gray clay with a few shells. Saturated. NATIVE.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-32
Site Number: 915171 Date Completed: 12/6/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 28.0 feet Sampling Method:  Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \Y U
B N A
E T L
Ground Surface 575.32 R v
20.0 20.0'-23.8": Yellow brown clay. Saturated. Poor recovery. Sample 6 0.0
NATIVE. sent to lab
23.8'-24.0": Reddish brown and gray clay. Saturated. 551.52
NATIVE.
24.0 24.0'-28.0": Difficult to log due to poor recovery. Reddish 7 0.0
brown silty clay observed on outside of sampler. NATIVE.
BOH=28.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-33
Site Number: 915171 Date Completed: 12/7/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 16.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \% U
B N A
E T L
Ground Surface 574.03 R v
0.0 0.0'-0.4": Brown topsoil with rootlets and rock fragments. 1 0.0
Moist.
0.4'-0.8": Yellow brown, fine grained sand with rock and 573.63
coke fragments. Moist. FILL MATERIAL.
0.8-4.0" Gray brown, fine grained sand with orange 573.23
mottling. Moist. NATIVE.
4.0 4.0'-7.8": Sample same as above with silty clay seams. 2 0.0
Becomes more gray and less mottled with depth. Moist.
NATIVE.
7.8'-8.0": Black clay with shells. Moist. NATIVE.
8.0 8.0'-12.0": Sample same as above for first 0.3'. Sample then Sample 3 0.1
grades into a plastic, very cohesive, greenish gray clay with | sent to lab
orange mottling. Bottom of sample becomes more brown
and contains shells. Moist. NATIVE.
12.0 12.0'-16.0": Gray, fine grained sand with gray clay seams. 4 0.0
Saturated. NATIVE.
BOH=16.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-34
Site Number: 915171 Date Completed: 12/8/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 20.0 feet Sampling Method: Macro Core
. Sample
Depth Stratigraphic Description & Remarks Elevation ===
(ft bgs) (ftamsl) | v | o N
M U \% U
B N A
E T L
Ground Surface 574.72 R v
0.0 0.0'-1.0": Black topsoil with brown mottling, roots, rootlets 1 0.0
and some coal. Moist.
1.0-4.0": Gray silty clay with extensive orange mottling and 573.72
some rootlets. Dry to Moist. NATIVE.
4.0 4.0'-5.5": Sample same as above. 2 0.0
5.5-8.0": Gray, fine grained sand with extensive orange
mottling, some silt and clay, and a few silty clay seams.
Saturated. NATIVE.
8.0 8.0-11.6" Interbedded zones of gray, fine to medium 3 0.0
grained sand and gray silty clay with extensive orange
mottling. Saturated. NATIVE.
11.6'-12.0": Sample same as above but more medium gray
in color and unmottled.
12.0 12.0'-16.0": Gray, fine grained sand with a 0.4' seam that Bottom 4 194
contains rusty orange mottling. NAPL observed in bottom | 0.2' sent to
0.2' of sample. Saturated. NATIVE. lab
16.0 16.0-19.2". Sample same as above. Sheen observed Sample 5 183
throughout sample with small pockets of NAPL. Saturated. | sentto lab
NATIVE.
19.2'-20.0": Gravel of various sizes with only a trace of 555.52 30.7
NAPL. Saturated. NATIVE.
BOH=20.0' bgs.

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-35
Site Number: 915171 Date Completed: 12/8/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 20.0 feet Sampling Method:  Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \Y U
B N A
E T L
Ground Surface 574.52 R v
0.0 0.0'-0.9": Topsoil with rootlets. Glass and coal near bottom 1 0.0
of sample. Moist. FILL MATERIAL.
0.9'-3.5" Gray silty clay with extensive orange and black 573.62
mottling. Moist. NATIVE.
3.5'-4.0": Yellow brown, very fine grained sand with clay 571.02
and silt. Saturated. NATIVE.
4.0 4.0-8.0": Interbedded zones of yellow brown, very fine 2 0.0
grained sand and thin (0.1') seams of gray silty clay with
orange mottling. Sand seams become gray with depth and
contain orange mottling. Saturated. NATIVE.
8.0 8.0'-11.1": Sample same as above. 3 0.0
11.1'-12.0": Dark gray sand without mottling. Saturated.
NATIVE.
12.0 12.0'-16.0": Sample same as above with a sheen observed Bottom 4 38.4
throughout. Trace of NAPL at 14.5' bgs with the bottom | 0.4' sent to
0.4' of sample saturated with NAPL. Saturated. NATIVE. lab
16.0 16.0'-19.3": Sample same as above with NAPL observed Sample 5 321
throughout. Saturated. NATIVE. sent to lab
19.3'-20.0": Gravel of various sizes, compact, no NAPL. 555.22
Saturated. NATIVE.
BOH=20.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-36
Site Number: 915171 Date Completed: 12/8/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 20.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) S e
M U \Y U
B N A
E T L
Ground Surface 574.28 R v
0.0 0.0'-0.3": Topsoil with rootlets. Moist. 1 0.0
0.3'-2.0": Dark brown subsoil with orange mottling, few
pebbles and some rootlets. Moist. NATIVE.
2.0'-4.0": Gray silty clay with extensive orange mottling. 572.28
Dry to moist. NATIVE.
4.0 4.0'-4.4". Sample same as above. 2 0.0
4.4'-8.0": Interbedded zones of gray, fine grained sand and 569.88
gray silty clay with extensive orange mottling throughout.
Sand saturated; silty clay moist. NATIVE.
8.0 8.0'-11.2": Gray, fine grained sand with extensive orange 3 0.0
mottling. Saturated. NATIVE.
11.2'-12.0": Dark gray, fine grained sand without mottling.
Saturated. NATIVE.
12.0 12.0'-16.0": Sample same as above. 4 0.0
16.0 16.0-18.3": Brown, medium to coarse grained sand. Sample 5 0.0
Saturated. NATIVE. sent to lab
18.3'-18.8": Gravel of various sizes, angular. Saturated. 555.98
NATIVE.
18.8'-20.0": Reddish brown silty clay. Very plastic and 555.48
cohesive. Saturated. NATIVE.
BOH=20.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-37
Site Number: 915171 Date Completed: 12/9/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 20.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) S e
M U \Y U
B N A
E T L
Ground Surface 574.69 R v
0.0 0.0'-0.7": Crushed stone from parking lot. 574.69 1 0.0
0.7'-2.0": Reworked black silty clay with coke and many
rocks fragments of various sizes. Dry. FILL MATERIAL.
2.0'-4.0" Gray silty clay with orange and dark brown 572.69
mottling, few rock fragments and some rootlets. Moist.
NATIVE.
4.0 4.0'-7.6": Sample same as above with mostly orange 2 0.0
mottling, although some white and black mottling are
observed. Moist. NATIVE.
7.6'-8.0": Gray, fine grained sand with extensive orange 567.09
mottling. Saturated. NATIVE.
8.0 8.0'-12.0" Interbedded zones of gray, fine grained sand and 3 0.0
thin (0.1') seams of gray silty clay with extensive orange
mottling that decreases with depth. Saturated. NATIVE.
12.0 12.0'-14.8": Sample same as above with fewer silty clay 4 0.0
seams. Saturated. NATIVE.
14.8'-15.8": Interbedded zones of dark gray, fine grained
sand and dark gray silty clay. The silty clay seams are
approximately 0.4' thick. Saturated. NATIVE.
15.8'-16.0" Gray gravel of various sizes. Saturated. 558.89
NATIVE.
16.0 16.0-20.0" No recovery. Reddish brown silty clay 5 NM
observed on shoe of sampler. NATIVE.
BOH=20.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation:
Site Number: 915171 Date Completed:

Location:

Tonawanda, New York Drilling Company:

Logged By: Glenn M. May Drilling Method:

Total Depth: 24.0 feet Sampling Method:

SB-38
12/9/99

Advanced Cleanup Tech.

Direct Push
Macro Core

Depth
(ft bgs)

Stratigraphic Description & Remarks

Sample

Elevation
(ft amsl)

Ground Surface

ITmwCz
“—zcoo0
mcr>»< Z

576.81

czzT

0.0

4.0

8.0

12.0

0.0'-0.6": Crushed stone from parking lot.

0.6'-1.0": Brown sand with many rock fragments of various
sizes. Dry. FILL MATERIAL.

1.0-1.4": Black ash with slag and coke fragments. Dry.
FILL MATERIAL.

1.4-1.8" Light brown, fine grained sand. Dry. FILL
MATERIAL.

1.8'-4.0": Yellow brown silty clay with few sand seams,
many rock fragments, and a few pieces of slag. Moist.
FILL MATERIAL.

4.0'-4.6": Brown, fine grained sand with slag, ash, coal and
rock fragments. Dry. FILL MATERIAL.

4.6'-5.2": Interbedded zones of brown to yellow brown, fine
grained sand and silty clay with orange mottling. Saturated.
NATIVE.

5.2'-8.0": Gray silty clay with extensive black and brown
mottling. Cohesive and compact. Moist. NATIVE.

8.0'-9.2": Sample same as above. Mottling decreases with
depth. Saturated. NATIVE.

9.2'-12.0" Interbedded zones of gray, fine grained sand and
silty clay. Sand seams contain a high clay content and are
moist, not saturated. NATIVE.

12.0'-14.9". Dark gray silty clay with gravel seams.
Saturated. NATIVE.

576.81 1

571.61

567.61

0.0

0.0

0.0

0.0

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-38
Site Number: 915171 Date Completed: 12/9/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 24.0 feet Sampling Method:  Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) A R
M U \Y U
B N A
E T L
Ground Surface 576.81 R v
12.0 14.9'-15.8": Medium gray silty clay with orange mottling. 4 0.0
Cohesive and very plastic. Moist. NATIVE.
15.8'-16.0": Gray sand. Saturated. NATIVE.
16.0 16.0'-20.0": Interbedded zones of gray, fine grained sand 5 0.0
and thin (0.1") seams of silty clay. Bottom of sample is
more reddish brown in color. Saturated. NATIVE.
20.0 20.0'-22.7": Sample same as above (reddish brown, fine Sample 6 0.2
grained sand). Saturated. NATIVE. sent to lab
22.7'-23.7". Gravel of various sizes. Moist but not 554.11 4.1
saturated. NATIVE.
23.7'-24.0": Reddish brown silty clay. Saturated. NATIVE. 553.11
BOH=24.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-39
Site Number: 915171 Date Completed: 12/9/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 24.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) S e
M U \Y U
B N A
E T L
Ground Surface 577.09 R v
0.0 0.0'-0.8": Crushed stone from parking lot. 577.09 1 NM
0.8'-1.0": Brown silty clay with many rock fragments. FILL
MATERIAL.
1.0'-1.1": Black ash with small brick fragments. Moist.
FILL MATERIAL.
1.1'-4.0": Tan ash with brown and green mottling. Moist to Sample 0.0
Saturated (bottom of sample). FILL MATERIAL. sent to lab
4.0 4.0'-4.2": Tan ash same as above. 2 0.0
4.2'-8.0": Gray silty clay with black mottling throughout 572.89; 115
except for a zone from 5.4' to 6.4' bgs, which is mottled Sample
orange. Petroleum contamination observed at 6.4' bgs. A | sentto lab
sand seam observed from 7.1' to 7.4' bgs with a strong | (6.4-9.0")
petroleum odor. A sand seam was also observed at bottom
of sample. Moist. NATIVE.
8.0 8.0-11.6" Interbedded zones of gray, fine to medium 569.09 3 40.0
grained sand and thin (0.1") seams of gray silty clay.
Extensive black mottling and a strong petroleum odor to 2.9*
9.0" bgs. Sheen observed throughout sample. Saturated.
NATIVE.
11.6'-12.0": Gray sand with brown mottling. Saturated.
NATIVE.
12.0 4 3.6
12.0'-15.0": Sample same as above.
15.0'-16.0: Gray, medium grained sand. Saturated.
NATIVE.
* so0ils below petroleum contamination zone.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Former Gastown MGP Site Hole Designation: SB-39
Site Number: 915171 Date Completed: 12/9/99
Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Logged By: Glenn M. May Drilling Method: Direct Push
Total Depth: 24.0 feet Sampling Method: Macro Core
. Sample
Depth . . I Elevation
(ft bgs) Stratigraphic Description & Remarks (ft amsl) S e
M U \% U
B N A
E T L
Ground Surface 577.09 R v
16.0 16.0'-20.0": Sample same as above. 5 3.8
20.0 20.0'-23.1": Sample same as above.
6 NM
23.1'-24.0": Gravel of various sizes. Saturated. NATIVE. 553.99
24.0": Reddish brown, silty clay observed on shoe of 553.09
sampler. NATIVE.
BOH=24.0' bgs.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

MONITORING WELL LOG

Project Name:

Former Gastown MGP Site
Site Number: 915171

Hole Designation:
Date Completed:

MW-27
12/7/99

Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  linch Casing Diameter: Not Applicable
Screen Length: 15 feet Total Depth: 25.0 feet
Top of Riser Elevation: 575.17 ft amsl
Ground Surface Elevation: [ ]
575.27 ft amsl
TOp of Grout: 0.0 ft | | Ground Surface

Top of Seal: 6.0 ft

Top of Filter Pack: 8.0 ft

Top of Screen: 10.0 ft

Bottom of Screen: 25.0 ft

Bottom of Filter Pack: 25.0 ft

N\\

N\




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

MONITORING WELL LOG

Project Name:

Former Gastown MGP Site
Site Number: 915171

Hole Designation:
Date Completed:

MW-34
12/8/99

Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  linch Casing Diameter: Not Applicable
Screen Length: 15 feet Total Depth: 20.0 feet
Top of Riser Elevation: 574.56 ft amsl
Ground Surface Elevation: [ ]
574.72 ft amsl
TOp of Grout: 0.0 ft | | Ground Surface

Top of Seal: 2.0 ft

Top of Filter Pack: 3.0 ft

Top of Screen: 5.0 ft

Bottom of Screen: 20.0 ft

Bottom of Filter Pack: 20.0 ft

N\\

N\




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

MONITORING WELL LOG

Project Name:

Former Gastown MGP Site
Site Number: 915171

Hole Designation:
Date Completed:

MW-35
12/8/99

Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  linch Casing Diameter: Not Applicable
Screen Length: 15 feet Total Depth: 20.0 feet
Top of Riser Elevation: 574.31 ft amsl
Ground Surface Elevation: [ ]
574.52 ft amsl
TOp of Grout: 0.0 ft | | Ground Surface

Top of Seal: 2.0 ft

Top of Filter Pack: 3.0 ft

Top of Screen: 5.0 ft

Bottom of Screen: 20.0 ft

Bottom of Filter Pack: 20.0 ft

N\\

N\




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

MONITORING WELL LOG

Project Name:

Former Gastown MGP Site
Site Number: 915171

Hole Designation:
Date Completed:

MW-36
12/8/99

Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  linch Casing Diameter: Not Applicable
Screen Length: 15 feet Total Depth: 20.0 feet
Top of Riser Elevation: 574.13 ft amsl
Ground Surface Elevation: [ ]
574.28 ft amsl
TOp of Grout: 0.0 ft | | Ground Surface

Top of Seal: 2.0 ft

Top of Filter Pack: 3.0 ft

Top of Screen: 5.0 ft

Bottom of Screen: 20.0 ft

Bottom of Filter Pack: 20.0 ft

N\\

N\




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

MONITORING WELL LOG

Project Name:

Former Gastown MGP Site
Site Number: 915171

Hole Designation:
Date Completed:

MW-39
12/9/99

Location: Tonawanda, New York Drilling Company:  Advanced Cleanup Tech.
Screen Type: PVC Casing Type: Not Applicable
Screen Diameter:  linch Casing Diameter: Not Applicable
Screen Length: 7 feet Total Depth: 12.0 feet
Top of Riser Elevation: 576.85 ft amsl
Ground Surface Elevation: [ ]
577.09 ft amsl
TOp of Grout: 0.0 ft | | Ground Surface

Top of Seal: 2.0 ft

Top of Filter Pack: 3.0 ft

Top of Screen: 5.0 ft

Bottom of Screen: 12.0 ft

Bottom of Filter Pack: 12.0 ft

N\\

N\




APPENDIX B

WELL DEVELOPMENT AND PURGE LOGS



New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE:  December 14, 1999 START PURGE: 1210 END PURGE: 1217
SAMPLE DATE: December 14, 1999 SAMPLE TIME: 1245
WELL NUMBER: MW-13 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 14.10
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 1.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 7.69
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.26 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: 0.78 GAL
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS 0.0
pH 7.19
CONDUCTIVITY (umhos) 884
TURBIDITY (NTU) >1000
TEMPERATURE (°F) 8.7
Eh -22.2
TIME 1211
COMMENTS:

12/14/99: Initial purge water was very turbid - reddish brown in color. No sheen or odors observed. Purged dry after 0.5 gallons. Well
recovered sufficiently, however, to collect entire suite of samples.




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE: December 15, 1999 START PURGE: 0805 END PURGE: 0825
SAMPLE DATE: December 15, 1999 SAMPLE TIME: 0845
WELL NUMBER: MW-17 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 17.78
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 1.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 7.75
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.41 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: 1.23 GAL

ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS 0.0 0.5 1.0 15 2.0
pH 6.77 6.86 6.83 6.86 6.87
CONDUCTIVITY (umhos) 2000 2190 2000 2000 2000
TURBIDITY (NTU) >1000 | >1000 | >1000 | >1000 | >1000
TEMPERATURE (°F) 8.3 9.5 9.8 9.5 9.3
Eh 0.2 -4.8 -35 -5.0 -5.4
TIME 0805 0807 0813 0817 0825
COMMENTS:

12/15/99: Initial purge water was very turbid - rusty brown in color with a slight petroleum odor. By 0.5 gallons the water was brownish gray
in color. Sheen observed at this time. Heavy sheen and small blebs of NAPL observed by 1 gallon.




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE: December 14, 1999 START PURGE: 0943 END PURGE: 1003
SAMPLE DATE: December 14, 1999 SAMPLE TIME: 1030
WELL NUMBER: MW-2S WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 8.32
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 2.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 3.87
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.73 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: 2.19 GAL

ACCUMULATED VOLUME PURGED (GALLONS)

considerably by 2 gallons.

PARAMETERS 0.0 2.0 4.0 6.0 Sample

pH 11.56 11.52 11.53 11.51 11.58

CONDUCTIVITY (pmhos) 819 834 840 844 867

TURBIDITY (NTU) > 200 45.9 48.6 48.2 14.0

TEMPERATURE (°F) 9.6 10.5 10.2 9.8 9.1

Eh -249 -248 -248 -247 -249

TIME 0945 0950 0957 1003 1037

COMMENTS: Field parameters measured following sample collection.

12/14/99: Initial purge water was very turbid - gray in color with fine sand particles. No sheen or odor observed. The turbidity cleared




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE:  December 13, 1999 START PURGE: 1415 END PURGE: 1505
SAMPLE DATE: December 13, 1999 SAMPLE TIME: 1530
WELL NUMBER: MW-3S WELL ID. VOL. (GAL/FT)

1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 7.81

2" 0.163
2. CASING INTERNAL DIAMETER (IN): 2.0 3" 0.367

4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 3.43

5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.71 6" 1.469

#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: 2.13 GAL
ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS 0.0 1.0 2.0 3.0 4.0 6.0 8.0 12.0 17.0 Sample
pH 7.39 7.65 7.67 7.75 7.75 7.83 7.92 8.08 8.05 8.87
CONDUCTIVITY (umhos) 1069 1007 1000 1001 1004 1036 1045 1064 1082 1055
TURBIDITY (NTU) NM > 200 > 200 > 200 > 200 > 200 > 200 > 200 > 200 99.4
TEMPERATURE (°F) 8.0 7.8 1.7 7.6 7.6 7.4 7.5 7.0 8.0 6.3
Eh -33.4 -45.3 -46.8 -50.4 -50.7 -54.1 -58.6 -67.9 -65.7 -107.9
TIME 1415 1420 1425 1429 1433 1441 1445 1455 1505 1540

COMMENTS: NM

purging.

Not Measured.

Field parameters measured following sample collection.

12/13/99: Initial purge water was cloudy. No sheen or odor observed. Bailed dry after 17 gallons. Sheen observed in purge bucket following




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL DEVELOPMENT LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
DEVELOPER: Glenn M. May
DEVELOPMENT DATE: December 15, 1999
START DEVELOPMENT: 1615 END DEVELOPMENT: 1635
WELL NUMBER: MW-39 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 11.45
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 1.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 7.69
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.15 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 10 CASINGS: 1.50 GAL.

ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS 0.0 1.0 Sample

pH 7.63 7.67 7.51

CONDUCTIVITY (umhos) 3070 3040 2000

TURBIDITY (NTU) >1000 >1000 >1000
TEMPERATURE (°C) 11.6 12.0 12.0

Eh -45.0 -47.3 -38.5

TIME 1620 1625 1647
COMMENTS: Field parameters measured following sample collection.

12/15/99:  Well sampled at 1640 following completion of development.

12/15/99: Initial purge water was very turbid - dark gray in color. A sheen and strong petroleum odor observed. Purged a total of 1.5 gallons.




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999 046‘0%\
ut

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE:  December 15, 1999 START PURGE: 1500 END PURGE: 1540
SAMPLE DATE: December 15, 1999 SAMPLE TIME: 1545
WELL NUMBER: MW-23 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 14.03
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 1.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 5.95
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.33 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: 1.00 GAL
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS 0.0 1.0 15 2.0 3.0 Sample
pH 7.18 7.29 7.36 7.26 7.22 7.24
CONDUCTIVITY (umhos) 810 839 833 821 797 802
TURBIDITY (NTU) >1000 | >1000 | >1000 | >1000 | >1000 | >1000
TEMPERATURE (°F) 10.9 10.7 10.2 10.0 10.4 9.6
Eh -21.6 -27.5 -30.6 -25.2 -23.8 -24.7
TIME 1500 1510 1516 1525 1540 1553
COMMENTS: Field parameters measured following sample collection.

12/15/99: Initial purge water was very turbid - initially yellow brown in color but quickly turning to gray brown. No sheen or odor observed.
Sheen and odor observed by 2 gallons.




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE: December 16, 1999 START PURGE: 1250 END PURGE: 1332
SAMPLE DATE: December 16, 1999 SAMPLE TIME: 1340
WELL NUMBER: MW-11 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 21.61
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 2.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 6.69
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 2.43 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: 7.29 GAL

ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS 1.0 4.0 8.0 12.0 15.0 Sample
pH 6.77 6.82 6.87 6.89 6.93 6.89
CONDUCTIVITY (umhos) 1932 1932 1941 1940 1922 1940
TURBIDITY (NTU) 157 > 200 >1000 >1000 >1000 >1000
TEMPERATURE (°F) 11.0 114 11.6 11.8 115 11.0
Eh -0.04 -2.9 -5.6 -6.6 -9.0 -6.4
TIME 1255 1303 1313 1323 1332 1347
COMMENTS: Field parameters measured following sample collection.

12/16/99: Initial purge water was clear with a slight gray color. Slight NAPL odor noticed but no sheen observed. By 4 gallons the water
was more turbid and reddish brown in color. The water was very turbid by 8 gallons.




New York State Department of Environmental Conservation
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SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE:  December 16, 1999 START PURGE: 1045 END PURGE: 1133
SAMPLE DATE: December 16, 1999 SAMPLE TIME: 1145
WELL NUMBER: MW-21 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 24.00 *
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 2.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 6.72
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 2.82 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: 8.46 GAL
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS 1.0 3.0 6.0 9.0 12.0 15.0 Sample
pH 6.67 6.68 6.67 6.73 6.77 6.78 6.83
CONDUCTIVITY (umhos) 2080 2000 2000 2000 2000 2000 2000
TURBIDITY (NTU) > 200 > 200 > 200 > 200 > 200 > 200 1111
TEMPERATURE (°F) 11.3 121 125 125 125 125 11.8
Eh 5.1 4.1 5.4 1.6 -0.3 -0.7 -3.6
TIME 1047 1055 1100 1110 1122 1133 1150
COMMENTS: * The total well depth measurement from the May 4, 1999 sampling event was utilized due to the historical presence of
DNAPL in the well.
Field parameters measured following sample collection.
12/16/99: Initial purge water was clear but became reddish brown in color by 1 gallon. NAPL odor noticed by 3 gallons. By 9 gallons the
water was gray in color with no sheen or NAPL observed. No sheen or NAPL observed throughout purging.




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL DEVELOPMENT LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
DEVELOPER: Glenn M. May
DEVELOPMENT DATE: December 14, 1999
START DEVELOPMENT: 1053 END DEVELOPMENT: 1117
WELL NUMBER: MW-27 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 17.12
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 1.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 5.27
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.49 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 10 CASINGS: 4.90 GAL.

ACCUMULATED VOLUME PURGED (GALLONS)

12/14/99:  Well sampled at 1145 following completion of development.

PARAMETERS 0.0 1.0 3.0 5.0 7.0 Sample
pH 6.98 7.02 6.94 6.96 6.89 6.91
CONDUCTIVITY (umhos) 1886 1843 2060 2140 2070 2060
TURBIDITY (NTU) >200 >1000 >1000 >1000 >1000 >1000
TEMPERATURE (°C) 9.0 11.2 10.9 10.7 11.3 10.3
Eh -11.1 -12.8 -10.0 -8.8 -6.2 -7.2
TIME 1053 1057 1105 1111 1117 1145
COMMENTS: Field parameters measured following sample collection.

12/14/99: Initial purge water was very turbid - brown in color. No sheen or odors observed. Water was very turbid throughout purging.




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL DEVELOPMENT LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
DEVELOPER: Glenn M. May
DEVELOPMENT DATE: December 15, 1999
START DEVELOPMENT: 1325 END DEVELOPMENT: 1400
WELL NUMBER: MW-34 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 18.80
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 1.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 5.69
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.54 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 10 CASINGS: 5.40 GAL.

ACCUMULATED VOLUME PURGED (GALLONS)

12/15/99:

PARAMETERS 0.0 1.0 3.0 6.0 9.0

pH 6.91 6.87 6.89 6.92 6.97

CONDUCTIVITY (umhos) 2000 2000 2000 2000 2000

TURBIDITY (NTU) >1000 >1000 >1000 >1000 >1000

TEMPERATURE (°C) 115 11.7 114 115 115

Eh -7.2 -55 -6.2 -8.1 -10.4

TIME 1333 1340 1343 1353 1400

COMMENTS:

12/15/99: Initial purge water was very turbid - gray brown in color. Slight coal tar odor observed. NAPL observed by 1 gallon. The quantity

of NAPL increased with continued purging.

Well sampled at 1405 following completion of development.




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL DEVELOPMENT LOG

with continued purging.

12/15/99:

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
DEVELOPER: Glenn M. May
DEVELOPMENT DATE:  December 15, 1999
START DEVELOPMENT: 1150 END DEVELOPMENT: 1230
WELL NUMBER: MW-35 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 13.70
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 1.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 5.71
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.33 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 10 CASINGS: 3.30 GAL.
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS 0.0 1.0 3.0 6.0
pH 7.28 7.22 7.20 7.25
CONDUCTIVITY (umhos) 714 522 724 772
TURBIDITY (NTU) >1000 >1000 >1000 >1000
TEMPERATURE (°C) 104 11.3 10.8 111
Eh -27.0 -24.2 -22.6 -25.1
TIME 1153 1202 1211 1230
COMMENTS:
12/15/99: Initial purge water was very turbid - brown in color. A sheen, coal tar odor and NAPL observed. The quantity of NAPL increased

Well sampled at 1240 following completion of development.




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL DEVELOPMENT LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
DEVELOPER: Glenn M. May
DEVELOPMENT DATE:  December 15, 1999
START DEVELOPMENT: 1000 END DEVELOPMENT: 1100
WELL NUMBER: MW-36 WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT): 13.18
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 1.0 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT): 5.17
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 0.33 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 10 CASINGS: 3.30 GAL.
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS 0.0 0.75 15 20 3.0 4.0 5.0 Sample
pH 7.31 7.52 7.25 7.08 7.05 6.96 6.96 6.91
CONDUCTIVITY (umhos) 472 499 680 767 861 857 865 1108
TURBIDITY (NTU) >1000 >1000 >1000 >1000 >1000 >1000 >1000 >1000
TEMPERATURE (°C) 10.3 11.2 11.2 111 11.3 11.2 11.8 11.2
Eh -28.1 -38.7 -25.3 -15.9 -14.6 -10.2 -9.8 -7.3
TIME 1000 1005 1012 1017 1025 1050 1100 1110
COMMENTS: Field parameters measured following sample collection.

12/15/99: Initial purge water was very turbid - brown in color. No sheen or odors observed.

12/15/99:  Well sampled at 1105 following completion of development.




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE: N/A START PURGE: N/A END PURGE: N/A
SAMPLE DATE: December 16, 1999 SAMPLE TIME: 1020
WELL NUMBER:___ Tonawanda Creek WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT):
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT):
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: GAL
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS Sample
pH 7.23
CONDUCTIVITY (umhos) 930
TURBIDITY (NTU) 34.1
TEMPERATURE (°F) 4.4
Eh -23.6
TIME 1025
COMMENTS: Field parameters measured following sample collection.

12/16/99:  Sample collected from the dock of the Gastown Sportsmen’s Club. Water was very clear. No sheen or odors observed.




New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York, 14203-2999

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE: N/A START PURGE: N/A END PURGE: N/A
SAMPLE DATE: December 16, 1999 SAMPLE TIME: 0940
WELL NUMBER:____ OQutfall to Creek WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT):
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT):
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611
VOLUME OF 3 CASINGS: GAL
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS Sample
pH 7.40
CONDUCTIVITY (umhos) 631
TURBIDITY (NTU) 97.9
TEMPERATURE (°F) 3.3
Eh -33.7
TIME 0947
COMMENTS: Field parameters measured following sample collection.

12/16/99:  Sample collected from the SPDES outfall at Tonawanda Creek. Water was very clear. No sheen or odors observed.




New York State Department of Environmental Conservation

270 Michigan Avenue, Buffalo, New York, 14203-2999 046‘0%\
ut

WELL PURGING AND SAMPLING LOG

SITE NAME: Former Gastown Manufactured Gas Plant Site SITE NUMBER: 915171
SAMPLER: Glenn M. May
PURGE DATE: N/A START PURGE: N/A END PURGE: N/A
SAMPLE DATE: December 16, 1999 SAMPLE TIME: 1415
WELL NUMBER: Primary Sump WELL ID. VOL. (GAL/FT)
1" 0.041
1. TOTAL CASING AND SCREEN LENGTH (FT):
2" 0.163
2. CASING INTERNAL DIAMETER (IN): 3" 0.367
4" 0.653
3. WATER LEVEL BELOW TOP OF CASING (FT):
5" 1.020
4. VOLUME OF WATER IN CASING (GAL): 6" 1.469
#1 - #3 x #2 (Gal/Ft) 8" 2.611

VOLUME OF 3 CASINGS: GAL

ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS Sample

pH 7.14

CONDUCTIVITY (umhos) 1082

TURBIDITY (NTU) 5.2

TEMPERATURE (°F) 141

Eh -20.0

TIME 1425

COMMENTS: Field parameters measured following sample collection.

12/16/99:  Sample collected from the primary sump of the Gastown Sportsmen’s Club. Water was very clear with a slight NAPL odor, but
no sheen or NAPL was observed.




APPENDIX C

SOIL BORING AND MONITORING WELL
SUMMARY TABLES
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