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1.0 INTRODUCTION 

Phase I and Phase I1 Environmental Site Assessments (ESAs) of the property located at 

2137Seneca Street, Buffalo, New York (Site) were completed between June and 
August 1999. The Site Assessments were undertaken by The Fourth River Company 
(FRC) on behalf of a prospective purchaser of the property, Walnut Capital Partners. 

The Site is owned by Franchise Finance Corporation of America (FFCA). 

The results of the ESAs indicated that volatile organic compounds (VOCs), semi-volatile 
organic compounds (SVOCs), and metals were present in soil and groundwater on the 
Site at concentrations which exceeded the relevant New York State standards. 

On behalf of FFCA, representatives of Hodgson, Russ, Andrews, Woods & Goodyear 
(HRAWG) and Conestoga-Rovers & Associates (CRA) met with representatives of the 
New York State Department of Environmental Conservation (NYSDEC) on April 14, 

2000. The parties agreed that additional investigative activities were necessary to 
determine the nature and extent of chemicals and metals in on-Site soil and 
groundwater. Subsequently, FFCA voluntarily completed a Preliminary Site 

Investigation to confirm the data reported in the FRC ESAs and to develop a Site 
characterization. The results of the Preliminary Site Investigation demonstrated that an 
area of environmental concern existed in the northern quadrant of the property. 

FFCA developed a Work Plan for a Site Investigation/Feasibility Study (SI/FS) as part 

of a Voluntary Cleanup Agreement under the Voluntary Cleanup Program to further 
define the conditions in the northern quadrant of the property. The activities associated 
with the SI were completed with the receipt and validation of the final analytical data in 
January 2002. Following review of the preliminary results of the SI, FFCA proposed and 

NYSDEC agreed that the SI Report would be prepared and the site characterization 
reviewed before undertaking the FS. 

1.1 OBJECTIVE 

The primary purpose of the SI was to gather the data necessary to: 

i) complete the Site characterization, particularly in the northern quadrant of the 
Site; and 

ii) gather the data necessary to conduct the FS. 



1.2 ORGANIZATION OF THE REPORT 

This report presents the results of the Site investigations and is organized as follows: 

Section 1 - Introduction: An overview of the history and objective of the Site 

Investigation is presented in Section 1; 

Section 2 - Site Location and Description: The location and physical features of the Site 

are described in Section 2; 

Section 3 - Field Activities and Sample Analyses: A summary of the field activities and 

procedures associates with the SI is presented in Section 3; 

Section 4 - Regional Geology and Hydrogeology: The regional geologic and 
hydrogeologic characteristics are briefly described in Section 4; 

Section 5 - Site Geology and Hydrogeology: The characterization of Site geology and 
hydrogeology is presented in Section 5; 

Section 6 - Nature and Extent of Contamination: The analytical data collected during 

the SI are presented and discussed in Section 6; and 

Section 7 - Summary and Conclusions: A summary of the Site conditions is presented in 

Section 7. Also presented in Section 7 are the conclusions drawn from the data and the 
work proposed to be performed to complete the project. 



2.0 SITE LOCATION AND DESCRIPTION 

The following subsections present descriptions of the Site and its current conditions. 

SITE LOCATION AND DESCRIPTION 

The Site is located at 2137 Seneca Street in Buffalo, Erie County, New York, and includes 
the properties at 2137 through 2153 Seneca Street, excluding 2151 Seneca Street. The 

location of the Site within the City of Buffalo is shown on Figure 2.1. 

SITE DESCRIPTION 

The Site comprises approximately 0.5-acre of relatively flat property located on the 
southwest corner of Seneca Street and Kingston Place. A site plan is shown on 
Figure 2.2. 

The Site is located in an urban area and is surrounded by commercial and residential 

properties. Commercial properties are located adjacent to the Site to the north, east, and 

west and residential/commercial properties are located to the south. 

The FRC ESA reports describe the historic uses of the Site as residential dwellings, a 

pharmacy, a retail tire establishment, automotive service building, offices, and a dry 
cleaning establishment. Gasoline filling stations were reportedly located in the 
southeast comer of the Site and on the adjacent property (2157Seneca Street). 

Underground storage tanks were believed to have been present at both these locations. 
The historic locations of on-site buildings are shown on Figure 2.3. A list of the types of 

businesses which occupied these buildings is presented in Table 2.1. 

Sanborn Fire Insurance Maps and City Directory listings for the Site and adjacent 
properties were received and reviewed during the SI. These records show that two dry 
cleaning businesses were located within one block of the Site to the northwest; one at the 
southwest corner of Princeton Place and Seneca Street and one at the southeast corner of 
Norman Avenue and Seneca Street. A third dry cleaning establishment was located 
further northwest at the southeast corner of Kamper Avenue and Seneca Street. One or 
more of these businesses appear in records dated as early as 1940. The locations of these 
intersections can be seen on Figure 2.1. Other uses of properties in the vicinity of the 
Site were reported to include a printing facility, a metal fabrication shop, a glass cutting 



business, a bank and other retail establishments. Anecdotal evidence indicates that 

solvents were used at the glass cutting business. 

An attempt was made to acquire as-built drawings of buildings which currently or 

historically occupied the Site. However, such drawings were not located. 

2.3 SURFACE CHARACTERISTICS 

One building, a former restaurant, is currently located on the Site. The majority of the 
ground surface surrounding the building is an asphalt paved parking lot. The surface 
characteristics are shown on Figure 2.2. 

PROPERTY OWNERSHIP 

A listing of the current ownership of the properties surrounding the Site is presented in 

Table 2.2. A property boundary survey was performed most recently in 1985. The 

boundary survey is shown on the survey plan presented in Appendix A. 

UNDERGROUND UTILITIES 

Numerous underground utilities are present adjacent to the Site along both Seneca 
Street and Kingston Place. These utilities include gas lines (one of which enters the Site 

from Kingston Place) and sanitary and storm sewers. The locations of the underground 
utilities are shown on Figure 2.2. 

Drawings showing the storm and sanitary sewers in the vicinity of the Site were 
obtained from the Buffalo Sewer Authority (BSA). The layouts of the sewers shown on 
the BSA drawings have been compiled onto a single plan, Plan 1 located at the back of 
this report. Copies of the BSA drawings are presented in Appendix B. Profiles of the 
sewers are also shown on the BSA drawings. Field measurements were obtained which 
verified the invert depths shown on the BSA drawings. 

The information presented on Plan 1 shows that stormwater in the area is conveyed to 
Cazenovia Creek via two separate storm sewers. One storm sewer runs from the 

southwest to northeast along Seneca Street to Kingston Place. At Kingston Place this 
sewer is connected to the sanitary sewers along Seneca Street by overflow chambers. 



The storm sewer at Seneca Street and Kingston Place then turns 90 degrees and runs 

southwest along Kingston Place to the Cazenovia Creek outfall. There is no storm sewer 
on Seneca Street between Kingston Place and Princeton Place. Storm sewer is again 
present along Seneca Street from the comer of Princeton Place to Yale Place where it is 
tied to the sanitary overflow, turns 90 degrees and runs southwest along Yale Place to 

another outfall at Cazenovia Creek. 

2.6 NATURAL RESOURCES 

A natural resource field and recovery survey was performed by Mr. Mark Lindberg of 
Fine Line Technical Services during the Preliminary Site Investigation (November 2000). 

The survey showed that there are no identified rare, threatened or endangered species, 
habitats of concern, or freshwater wetlands within a one-half mile radius of the Site. 
Portions of Cazenovia Creek classified as Classes B and C are located within a one-half 

mile radius of the Site. The complete natural resource survey report is presented in 
Appendix C. 

GROUNDWATER USE 

The Site is located within the Buffalo Water Authority district and all potable water is 
supplied through that system. Nonetheless, a survey of groundwater users located 
within a 0.5-mile radius of the Site was conducted as part of the Site Investigation. The 

Erie County Department of Health and NYSDEC were contacted during the well survey. 

According to those Agencies, there are no users of groundwater, either residential or 
industrial, within a half-mile radius of the Site. 



3.0 FIELD ACTIVITIES AND SAMPLE ANALYSES 

Field activities, including subsurface soil sampling, groundwater monitoring well 

installation, groundwater sampling, and hydraulic monitoring and testing have been 
conducted at the Site. These activities were conducted by FRC in 1999 and CRA in 2000 
and 2001. Summaries of the field activities completed are presented in the following 
subsections. A summary of the samples collected and analyses performed, is presented 
in Table 3.1. 

3.1 SUBSURFACE SOIL SAMPLING 

In July 1999, FRC advanced 12 boreholes (SB-1 through SB-10) at the Site using a 
Geoprobe rig. These boreholes were completed to depths ranging from 1.5 to 20 feet 
below ground surface (BGS). Soil samples were collected for chemical analysis based on 

screening of the soil cores with a photoionization detector (PID). Nine soil samples were 
collected for analysis of Target Compound List (TCL) VOCs and six samples were 
collected for analysis of Spill Technology and Remediation Series (STARS) SVOCs. All 

soil samples from these boreholes were collected from below the water table. 

In September 2000, CRA advanced 12 additional soil borings (SB-11 through SB-16A and 
MW-1 through MW-5). Soil samples collected from the unsaturated zone in each 
borehole were screened with a PID, and portions of each sample were retained for 
headspace screening. Soil samples for chemical analysis were selected based upon the 

headspace screening results. Soil samples from 11 of the 12 boreholes advanced were 
analyzed for TCL VOCs, STARS SVOCs, and/or Target Analyte List (TAL) metals as 
indicated in Table 3.1. 

Following review of the analytical data from the September 2000 sampling, it was 
determined that additional soil characterization was required. Therefore, samples were 
collected from twelve additional soil borings (SB-17 through SB-29) in August 2001. 
Borehole installation and sample collection were conducted in accordance with the 
procedures contained in the Work Plan with the following exceptions. 

i) The soil borings were installed using a Geoprobe system rather than a drill rig 
and hollow stem augers. 

ii) The PID used for screening recovered soil samples malfunctioned on August 22, 
2001. Therefore, the analytical samples from SB-18, SB-22, and SB-23 were 
selected based upon physical characteristics and depth relative to the water table 
rather than soil vapor readings. 



iii) Borings SB-26 and SB-27 were installed and sampled for the purpose of 

delineating the SVOC presence in soils in the area of SB-8 and SB-9. The 
analytical samples from SB-8 and SB-9 were collected from the 4 to 8 and 0 to 

4 foot BGS intervals, respectively. The samples from borings SB-26 and SB-27 

were each collected from the interval directly above the water table surface 
(10 feet to 12 feet BGS). 

The locations of the soil borings are shown on Figure 2.2. Stratigraphic logs of the 
borings are presented in Appendix D. 

GROUNDWATER 

3.2.1 MONITORING WELLfPIEZOMETER INSTALLATION 

In 2000/2001, CRA installed 19 overburden monitoring wells and three piezometers on 
and adjacent to the Site. Monitoring well and piezometer installation details are 
presented in Table 3.2, and instrumentation logs are included on the stratigraphic logs 
contained in Appendix D. 

The SI/FS Work Plan stipulated that two piezometers were to be installed on Kingston 
Street along the alignment of the sewers. Due to overhead and underground utility 
interferences, PZ-1 was relocated. Upon review of the revised location and the intended 
use of the data from this well (evaluation of the influence of the sewers on groundwater 
flow), it was decided that an installation nearer the intended location was required. 
Therefore, an additional piezometer, PZ-3, was installed. 

Overhead utility interferences prevented the use of a drill rig for installation of the 
boreholes for monitoring wells MW-10 and MW-1OA. These boreholes were installed 
using a geoprobe instead of a drill rig. Due to the small diameter boreholes, wells were 
constructed of 1-inch outside diameter PVC. 

3.2.2 WELL AND PIEZOMETER DEVELOPMENT 

All of the monitoring wells and piezometers were developed through a combination of 
pumping with a peristaltic pump and/or surging with a stainless steel or teflon bailer. 

A minimum of 10 volumes of groundwater were removed from wells and piezometers 

which exhibited adequate recharge. The well development records are presented in 
Appendix E. 



3.2.3 GROUNDWATER SAMPLING 

During the 1999 investigation, groundwater samples were collected from two soil 
borings, SB-6 and SB-9. Additional groundwater sampling was conducted in 

October 2000, September 2001, and November 2001. At least one groundwater sample 
was collected from each of the 19 Site monitoring wells. The samples were analyzed for 
TCL VOC, STARS SVOC, and/or TAL metals. 

With the exceptions noted below, monitoring wells were purged and sampled in 
accordance with the procedures contained in the SI/FS Work Plan. The exceptions to 

the Work Plan procedures were: 

i) due to slow recharge which would have made full recovery especially long, the 

minimum of 7 days of recovery between development and sampling specified in 
the SI/FS Work Plan was not always allowed for wells with poor recovery; and 

ii) the inside diameter of wells MW-10 and MW-1OA was too small (1-inch) to allow 
use of a bailer for purging or sampling. These wells were purged using a 
peristaltic pump and VOC samples were collected by filling the pump tubing, 
crimping the tubing shut, releasing the pump vacuum, and draining the tubing 
into the sample containers. 

The groundwater analytical parameters for all the sampling events are summarized in 
Table 3.1. Well purging records are contained in Appendix E. 

3.3 HYDRAULIC MONITORING 

Complete rounds of water level measurements have been collected on five occasions in 
accordance with the procedures contained in the SI/FS Work Plan. The water level 
measurements were converted to elevation for the evaluation of groundwater flow 
direction. A summary of the groundwater elevation data is presented in Table 3.3. 

3.4 HYDRAULIC CONDUCTIVITY TESTING 

The hydraulic conductivity of the monitoring wells was tested using two different 
methods: well recovery tests and slug tests. 



RECOVERY TESTS 

Recovery tests following well development or sampling were not routinely performed. 
However, the field records from well development and purging for sampling include 
information regarding well yield and recovery. This information is presented in 

Table 3.4. 

SLUG TESTS 

Slug tests were performed in each monitoring well except MW-10 and MW-1OA to 
collect the data necessary to calculate estimated hydraulic conductivity (K) values. 

At least one rising head test was conducted in each well tested. 

The small diameter (1-inch) of wells MW-10 and MW-1OA prevented the use of a 
mechanical slug and pressure transducer; therefore, these wells were not tested. 

3.5 SITE SURVEY 

With the exception of monitoring wells MW-12 and MW-12A, which were surveyed by 
CRA personnel, the location and elevation of the monitoring wells and soil borings were 
surveyed by a licensed land surveyor following installation. Elevations were measured 
relative to the National Geodetic Vertical Datum. The locations of the monitoring wells 
and soil borings are shown on the site plan on Figure 2.2. Surface features such as 
catchbasins, building corners, curb lines, etc. were also surveyed. A copy of the survey 
plan is contained in Appendix A. 

3.6 WASTE DISPOSAL 

Both solid and liquid wastes were characterized and disposed in accordance with the 
appropriate regulations. 

Borehole cuttings were characterized as a non-hazardous solid waste. The drummed 
waste was transported to CWM Chemical Services (CWM) for disposal. 



Groundwater and decontamination waters generated in 2000 were also disposed at 

CWM. Copies of the waste manifests for both the solid and liquid wastes are presented 
in Appendix F. 

Following receipt of the analytical data from the September 2001 sampling program, an 
application was made to the BSA to discharge the wastewaters generated during the SI 

directly into the municipal sewer for treatment at the Publically Owned Treatment 
Works (POTW). A permit was granted and the wastewaters from the September and 
November 2001 monitoring events were discharged December 20, 2001. A copy of the 
discharge permit is contained in Appendix G. 



4.0 REGIONAL GEOLOGY AND HYDROGEOLOGY 

GEOLOGY 

OVERBURDEN 

Much of Erie County and the Lake Erie Plain exhibit the effects of Wisconsin stage 

Pleistocene glaciation. The most prominent features are a series of west to east trending 

end moraines and southwest to northeast trending beach ridges of the late Wisconsin 
age Lakes Warren and Whittlesey. The Surficial Geologic Map of New York - Niagara 

Sheet (Cadwell, 1988) and the Quaternary Geology of New York - Niagara Sheet 
(Muller, 1977) indicate that the unconsolidated materials in the vicinity of the Site consist 

predominately of generally reddish-brown, generally laminated, lacustrine silt and clay 
with occasional sand and fine, rounded gravel deposited in these proglacial lakes. 

The clays may occasionally be underlain by ablation or lodgement till deposited by the 
ice sheet. This till may vary from a silty clay to a sandy silt and is moderately to 

abundantly stony. The lodgement till is comprised of clay, silt, sand, and larger grain 

sizes transported by and deposited beneath the glacial ice. It is typically poorly sorted, 
compact and has a low permeability. The till generally overlies bedrock in the region. 

Other post-glacial deposition may include minor amounts of alluvium, wetlands 
deposits (peat), and artificial fill resulting from the areas in proximity to Cazenovia 

Creek. 

4.1.2 BEDROCK 

The bedrock geology of the area consists of Upper (Late) Silurian and Lower to Middle 
Devonian age strata which tend to dip southward at approximately 40 feet per mile and 
strike approximately east-west. 

According to the Geologic Map of Erie County, New York Bedrock Geology (Buehler 
and Tesmer, 1963), the uppermost bedrock in the area beneath the Site is the Marcellus 
Formation of the Hamilton Group. The Middle Devonian Marcellus Formation is made 

up of black calcareous shales and some calcareous concretions. The contact with the 
underlying Seneca Member of the Onondaga Limestone Formation is gradational. 



HYDROGEOLOGY 

OVERBURDEN HYDROGEOLOGY 

The overburden materials in the area and under the Site are not important sources of 
either domestic or industrial water. Groundwater is not extensively utilized in the 

Buffalo area due to the availability of surface water supplies and the developed 
municipal water supply system. The overburden of the Lake Erie Basin is primarily 
glacially derived and consists of till, lake sediments, and sand or gravel deposits. In the 
area of the Site the overburden consists of varying thicknesses of fill underlain by 

fine-grained lacustrine and glacial deposits, primarily a silty clay with occasional thin 

seams of silty or sandy materials. Below this, and directly overlying the bedrock, a 

compact, poorly sorted, thin glacial till may be present. The lacustrine clay generally 
exhibits low hydraulic conductivities on the order of 1 x 10-7 cm/sec or less and 
consequently severely retards groundwater movement. The fill and/or recent alluvium 

overlying the fine-grained lacustrine deposits sometimes acts as a perched waterbearing 
zone. The thin silty-sandy seams within the clay are infrequent and usually not laterally 
extensive but do allow limited horizontal groundwater movement. Horizontal 

migration of groundwater through the fill/alluvium and through silty/sandy layers and 

stringers in the lacustrine clay is often disrupted by underground utilities. The utility - 
bedding may act as a preferential pathway for overburden groundwater flow. 

BEDROCK HYDROGEOLOGY 

The Marcellus Shale is the uppermost bedrock unit in this area. Depth to the bedrock 

beneath the Site can be over 30 feet. Generally the unit strikes east-west and dips 
southerly at 40 feet per mile. It is well fractured and jointed. Horizontal pathways, such 

as fractures and bedding planes control bedrock groundwater flow in this area. 
Secondary vertical fractures and joints within the formation further connect the 
horizontal pathways and create flow paths. Generally, the vertical joints in the 
Marcellus Shale trend north-south, northeast-southwest, and east-west. Conductivity 
testing in the formation in central western New York yielded a hydraulic conductivity 
arithmetic average of 5.02 x 10-3 cm/sec. 

The general direction of upper bedrock groundwater flow in the area of the Site would 
most likely be toward the southwest and Cazenovia Creek, located less than 1000 feet 

away. 



5.0 SITE GEOLOGY AND HYDROGEOLOGY 

5.1 GEOLOGY 

Characterization of the Site geology is limited to the overburden regime. The 
overburden at the Site generally consists of fill overlying fine-grained native soils. 

The information used in this characterization was obtained primarily from the boreholes 
installed by CRA in 2000 and 2001. Cross-sections illustrating the overburden 

stratigraphy of the Site are presented on Figures 5.2 through 5.5. Figure 5.1 shows the 
cross-section alignments. 

5.1.1 FILL 

Fill was encountered at all boreholes installed at the Site. The fill ranged in thickness 

from 1.5 to - -  18 feet with the thickest fill encountered off-site to the northwest at well 
location MW-12/12A. The fill consists of reworked soil, primarily silt and clay with 
sand and gravel. Red brick, coal, slag, wood, ceramic tile, concrete, and other assorted 
small building demolition debris were also encountered in the fill. 

The fill is generally thickest northwest of the Site. Fill thickness on-site is greatest north 
of and adjacent to the existing building. An isopach map of the fill thickness is 

presented on Figure 5.6. 

5.1.2 NATIVE SOIL 

The native soils underlying the fill generally consist of sand overlying silt and/or clay; 
however, the soil stratigraphy is highly variable and silt and clay generally underlies the 
fill in the southeastern area of the Site. With the exception of MW-4/4A where the 
lowermost interval is sand, the bedrock is overlain by clay. 

The hydraulic conductivity (K) of each of the monitoring wells was determined by 
performing slug tests and using the resultant data to calculate a K value. K values were 
calculated for an unconfined aquifer by the Bouwer-Rice method using AQTESOLV 
software. The calculated K values are presented in Table 5.1 and the calculations are 

presented in Appendix H. The hydraulic conductivity of the shallow overburden, the 

fill or underlying sand, ranges from 2.36E x 10-3 to 3.28 x centimeters per second 
(cm/sec) with a geometric mean of 2.74 x cm/sec. The hydraulic conductivity of the 



deep overburden overlying the bedrock ranges from 3.64 x 10-4 to 9.79 x 10-6 cm/sec with 
a geometric mean of 1.41 x cm/sec. 

5.1.3 BEDROCK 

The bedrock at the Site was encountered at three borings, MW-4A, MW-lOA, and 
MW-11A, at depths ranging from 25 feet at MW-1OA to 30.0 feet BGS at MW-4A. Based 
on the data from these borings, the dip of the bedrock appears to be northwest to 
southeast. 

5.2 HYDROGEOLOGY 

Groundwater monitoring wells and piezometers at the Site are installed in the shallow 
overburden (15) and deep overburden, immediately above the bedrock surface (7). 
These wells and piezometers were installed between September 2000 and 
November 2001. 

5.2.1 GROUNDWATER LEVEL ELEVATIONS 

One complete round of hydraulic monitoring has been conducted since the well 
installation program was completed. The water level elevations measured in the 
shallow and deep monitoring wells in this round, November 26,2001, have been plotted 
on Site plans and potentiometric surface contours have been drawn. These data and 
contours are presented on Figures 5.7 and 5.8, respectively. 

The water elevation database is not sufficient to evaluate seasonal variations in 

groundwater depth or flow. In addition, the November 2001 water levels were 
measured shortly after the development of wells MW-12 and MW-12A and it is not 
known whether the measurements are representative of static conditions in these wells. 

5.2.1.1 SHALLOW OVERBURDEN 

The current pattern of groundwater flow in the shallow overburden is consistent with 
that identified during the Preliminary Site Investigation and described in the SI/FS 
Work Plan. Generally, shallow groundwater flows from southeast to northwest over the 
southerly portion of the Site, and bends to the west over the northerly portion of the Site 



in the vicinity of Kingston Place. This flow direction in the northern portion of the Site is 

believed to reflect the influence of the storm sewer along Kingston Place. The Kingston 
Place storm sewer was sounded in August 2001 and was found to be dry. The invert 
elevations of the sewers and groundwater elevations measured November 26, 2001 are 
shown on the subsurface profiles (Figures 5.2 through 5.5). These further demonstrate 
that shallow groundwater flowing to the northwest and west is intercepted by the 
Kingston Place storm sewer. 

The hydraulic gradient in the shallow overburden across the Site during the monitoring 
events has ranged from 0.0030 feet/foot (November 2001) to 0.00912 feet/foot 
(September 2001). The average gradient is 0.0047 feet/foot. 

5.2.1.2 DEEP OVERBURDEN 

The deep overburden monitoring wells are located along the north Site boundary and 
north and northeast of the Site. Only one deep overburden well, MW-4A, has been 
installed within the Site boundary. Based on the available data, groundwater flow in the 
deep overburden is from the northwest to southeast and east. This direction is opposite 
that in the shallow overburden and seems to follow the dip of the bedrock surface. The 
difference in flow direction between the shallow and deep overburden further 
substantiates the influence of the storm sewer on Kingston Place on shallow 
groundwater flow at the Site. 



6.0 NATURE AND EXTENT OF CONTAMINATION 

Samples of environmental media, including soil vapor, soil, and groundwater were 

collected and analyzed during the Site investigations. The data resulting from the 

2000/2001 field activities have been reviewed for quality assurance as laid forth in the 
SI/FS Work Plan. The following subsections present the analytical results for each 

media sampled. Laboratory analytical reports or analytical data assessments are 
contained in Appendix I. 

SOIL VAPOR 

Organic vapor readings were collected from soil cores to aid in the selection of soil 

analytical samples and evaluate the potential for organic vapors to reach indoor air in 
existing or potential future structures on the Site. 

6.1.1 RESULTS 

The organic vapor data have been compiled and are presented on the stratigraphic logs 

in Appendix D. 

The range of organic vapor readings was from 0 to >2,000 parts per million (ppm), with 

the highest readings taken at SB-18, 0 to 2 feet BGS, and SB-19, 6 to 10 feet BGS. The 
sample from SB-18 was collected immediately beneath the asphalt surface cover and, in 
all likelihood, the vapor reading reflects residue of the asphalt. SB-19 is located within 

the area of soils impacted by PCE (see Section 6.2). Excluding these samples, the 
maximum organic vapor reading in screened unsaturated soil was 161 ppm in soil 
boring SB-28 at 2 to 4 feet BGS. 

Monitoring well MW-2 is located immediately northwest of the existing building. 
Concern has been raised as to the impact of the VOCs in Site soils and shallow 
groundwater on indoor air in this or future buildings. The soil vapor readings of 
samples collected from the boring for MW-2 ranged from 1.7 to 5.5 parts per million 

( P P ~ ) .  

Since the organic vapor measurements were not compound-specific, a comparison to 

risk-based air standards cannot be made. 



The groundwater-to-indoor air exposure pathway has been evaluated using the Site 

data. Several states have developed conservative generic criteria that are protective of 
the groundwater-to-indoor air exposure pathway for use in screening VOC levels in 
groundwater. The Michigan Department of Environmental Quality (MDEQ 2000) is one 

of these states. The MDEQ has developed Generic Groundwater Volatilization to Indoor 
Air Inhalation Criteria (GVIIC) for residential and industrial/cornmercial land use. The 
MDEQ GVIIC are considered to be protective of health effects that may result from 
chronic inhalation exposure to hazardous substances. The GVIIC are based on the 
Johnson and Ettinger Model (JEM). The JEM was developed to estimate diffusive and 
convective transport of chemical vapors from soils/groundwater to indoor air. The JEM 
is widely used by USEPA, the American Society for Testing and Materials (ASTM), and 
several other states and international jurisdictions. In general terms, the JEM consists of 
five fundamental steps: 

i) calculation of the ratio of the soil vapor phase concentration (determined from 
groundwater concentration assuming equilibrium) to the total concentration at 
the source; 

ii) calculation of the effective diffusion coefficient of chemical vapor flow through 
soil and/or groundwater, which occurs through both pore air and pore water 
spaces; 

iii) calculation of the infiltration rate of chemical vapors into the building; 

iv) calculation of the building vapor concentration to the total groundwater vapor 
source concentration ratio; and 

v) back calculation to the GVIIC from an acceptable indoor air concentration. 

The GVIIC for PCE, TCE, and 1,2-DCE for industrial and residential land use are 
presented in Table 6.1. The maximum average concentrations of these compounds in 
on-Site monitoring wells are also presented on Table 6.1. Comparing the GVIIC to the 
maximum average concentrations of these compounds detected in Site groundwater 
shows that the detected concentrations are well below the GVIIC. Therefore, it is 
expected that these VOC levels will not result in any adverse indoor air impact. 

6.1.2 SUMMARY 

VOCs are present in soil vapors and in Site groundwater. However, the soil vapor 
concentrations are low (1.7 to 5.5 ppm) and the VOC concentrations in groundwater are 
lower than the GVIIC. 



6.2 SUBSURFACE SOILS 

Subsurface soil samples were collected and analyzed during each of the investigative 
programs. The sample collection and analyses details are summarized in Table 3.1. 
Surface soils at the Site are not exposed; therefore, separate characterization of the 

surface soils is not necessary. 

6.2.1 RESULTS 

Summaries of the compounds detected in the subsurface soil samples collected at the 

Site are presented in Tables 6.2 and 6.3. The soils analytical data are presented in 
Appendix I. The data validation reports for the samples collected and analyzed in 
2000/2001 are also contained in Appendix I. 

Analyte concentrations detected in site soils have been compared to the New York State 
soil cleanup objectives presented in TAGM 4046. Analyte concentrations exceeding the 

cleanup objectives are highlighted in Tables 6.2 and 6.3. 

6.2.1.1 ORGANIC CHEMICAL COMPOUNDS 

Both VOCs and SVOCs were detected in soil samples at concentrations exceeding the 
TAGM 4046 cleanup objectives. Detailed descriptions of the locations and extent of the 
exceedances of the TAGM 4046 cleanup objectives for organic chemical compounds are 
presented in the following subsections. 

6.2.1.1.1 VOLATILE ORGANIC COMPOUNDS 

The soil samples analyzed in 1999 (from borings SB-1B and SB-3 through SB-10) were 
collected from intervals within the saturated zone of the borings. Therefore, the 
analytical data from these samples is reflective of the contribution from groundwater. 
The subsequent soil sampling programs were designed to provide the data necessary to 
characterize the unsaturated soils across the Site. Because they are not representative of 
the unsaturated soils, the data from the borings installed in 1999 are not discussed 
further in this report. 



The VOCs detected in the soil samples at concentrations exceeding the TAGM 4046 

cleanup objectives are limited to acetone and PCE. Acetone was detected in one sample 

(SB-16A , 7.0 to 9.0 feet BGS) at a concentration, 420 pg/Kg, which exceeds its TAGM 

standard of 200 pg/Kg. The presence of acetone at this concentration in only one 
location does not present either an environmental or human health concern. Therefore, 
acetone in Site soils will not be discussed further in this report. 

The detected concentrations of PCE in unsaturated soils on-Site range from 1.5J to 
29,000 pg/Kg. The TAGM 4046 cleanup objective for PCE is 1,400 pg/Kg. All borings in 
which PCE was detected at concentrations exceeding the cleanup objective are located in 

the northeast quadrant of the Site. The concentrations of PCE detected in the 
unsaturated soils have been plotted on a Site plan and the plan is presented on 
Figure 6.1. The plotted data show that the samples exhibiting PCE presence above the 
cleanup objective were all collected from borings centered around SB-16A northwest of 
the existing on-site building. 

The data presented on Figure 6.1 further demonstrate that the areal extent of soils 
containing PCE at elevated concentrations is well defined. 

Soil boring SB-17 was installed and sampled to gather data for use in preparing a profile 
of the PCE concentrations in the area of SB-16A. Review of the soils analytical data 
presented in Table 6.2 shows that PCE is present throughout the interval between 
ground surface and the top of the water table, approximately 9 feet BGS. PCE was 
detected in all samples with concentrations increasing with depth. While PCE is present 

throughout this regime, only the concentration in the lowermost interval (8 to 10 feet 

BGS) exceeded the TAGM cleanup objective. The sample exhibiting the exceedance was 

collected across the water table surface. Therefore, it is difficult to determine whether 
the concentration, 4,100 pg/L, is reflective of chemical presence in soil or groundwater. 
To present the most conservative scenario for evaluation, it has been assumed that the 
concentration is reflective of soil. Based on these data, the total thickness of impacted 
unsaturated soil in the area is assumed to be 9 feet. The thickness of the interval 
exhibiting the exceedance is assumed to be 2 feet, between 7 and 9 feet BGS. 

Based upon the definition of the areal extent of PCE impacted soils and the assumptions 
regarding depth, the total volume of impacted soil is estimated to be 420 cubic yards and 
the volume of soil exhibiting exceedances of the PCE standard is estimated to be 90 cubic 

yards. 

Soil samples from borings SB-22 and SB-23 were collected and analyzed to obtain the 
data necessary to evaluate the presence of VOCs in the bedding of the storm sewer on 



Kingston Street. The only VOC detected in the samples from these borings was PCE at 

low concentrations, 19 and 1.6J pg/Kg respectively. 

6.2.1.1.2 SEMI-VOLATILE ORGANIC COMPOUNDS 

Six SVOCs @enzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, and dibenz(a,h)anthracene) were detected in soil 
samples at concentrations which exceeded their respective cleanup objectives. The 
exceedances are highlighted in Table 6.2. The locations at which the exceedances were 
detected have been plotted on a Site plan and the plan is shown in Figure 6.2. 

Exceedances of the TAGM 4046 cleanup objective for benzo(a)anthracene were noted in 
the samples collected from SB-8 and SB-9 during the ESAs and not in any other samples 
collected in this area of the Site. The rationale for the selection of the depth intervals for 
the ESA samples is unknown. However, based on a review of the boring logs contained 
in Appendix D, the following has been assumed: 

i) the sample from SB-8 was collected from the 4-foot interval just above the 
saturated zone (4' to 8' BGS); and 

ii) the sample from SB-9 was collected from the 0-4 foot BGS interval to evaluate an 
"oil or tar-like substance" that was observed 2 feet BGS. 

Borings SB-26 and SB-27 were drilled and sampled during the SI to verify that the 
exceedances of the cleanup objective for benzo(a)anthracene in SB-8 and SB-9 were 
isolated hotspots and not representative of an area of significant environmental impact. 
No evidence of chemical presence was observed while drilling either SB-26 or SB-27. 
The PID readings were not elevated and the soils exhibited no evidence of chemical 
presence (odor, color, etc.). Therefore, the analytical samples from these borings were 
collected from the interval immediately above the water table. No SVOCs were detected 
in the samples from SB-26 and SB-27. These data verify that there are only hot spots in 
the SB-8/SB-9 area and that the data from these borings do not represent an area of 
sufficient extent to pose a sigruficant environmental impact. Therefore, no further 
discussion of SVOCs in this portion of the Site is presented in this report. 

SVOCs were detected at concentrations exceeding their respective TAGM cleanup 
objectives in samples from borings SB-15 and MW-4 located in the northeast quadrant of 
the Site adjacent to the area in which the PCE-impacted soils were identified. To better 
define the extent of SVOCs in soils in this area, borings SB-18 and SB-24 were drilled and 



sampled. With the exception of dibenz(a,h)anthracene which was detected in MW-4 and 

not in SB-18, the SVOCs detected at concentrations exceeding their respective cleanup 
objectives were the same in the samples from SB-18 and MW-4. No SVOCs were 

detected in the sample from boring SB-24. Examination of Figure 6.2 shows that the area 

in which the SVOC exceedances are located is well defined. The area is entirely within 

the northeast quadrant of the Site and is approximately 1,700 ft2 in size. The maximum 
depth of sampling for SVOC analyses in this area was 8 feet BGS in SB-18. The water 

table surface in this area as indicated by the hydraulic monitoring data from MW-4 is 
approximately 7.5 feet BGS; therefore, it is assumed that the soils of concern in this area 
extend from the ground surface to the top of the water table or approximately 8 feet 

BGS. Based on these assumptions, the volume of SVOC soil exhibiting concentrations of 

SVOCs in excess of their respective TAGM cleanup objectives is approximately 500 cubic 

yards. 

6.2.1.1.3 METALS 

The concentrations of several metals also exceed the TAGM 4046 cleanup objectives; 
however, the cleanup objectives can be adjusted for Site background. The 

concentrations of each of the metals in the soil samples are relatively consistent across 

the Site, indicating that they are representative of background concentrations. The only 

potentially elevated concentrations which are: 

i) copper (96.6 milligrams per kilogram [mg/kg]) and zinc (1310 mg/kg) in the 
boring for MW-5; 

ii) arsenic in soil boring SB-12 (12.9 mg/kg); and 

iii) chromium (22.8 mg/kg) in soil boring SB-15. 

Similarly to the SVOC exceedances at SB-8 and SB-9, these potentially elevated 
concentrations of metals in isolated borings represent possible hot spots and not an area 
or areas of potential significant environmental impact. Therefore, NYSDEC agreed that 
further investigation of metals in soils at the Site was not required. 



6.2.2 SUMMARY 

The significant exceedances of TAGM 4046 cleanup objectives were for PCE and several 
SVOCs in soils in the northern quadrant of the Site. These areas are shown on 

Figures 6.1 and 6.2, respectively. 

The presence of these areas is consistent with previous land use. Laundry and dry 

cleaners had been located in the area of the PCE exceedances and a tire sales facility in 
the area of the SVOC exceedances (see Table 6.2). 

PCE is not present at significant concentrations in soils along the alignment of the 
sewers on Kingston Street. 

6.3 GROUNDWATER 

Groundwater samples have been collected on at least one occasion from each of the Site 
monitoring wells. The samples have been analyzed for VOCs, SVOCs, and/or metals as 

indicated in Table 3.1. The following subsections present the analytical data and discuss 
the nature and extent of chemical presence in Site groundwater. 

6.3.1 RESULTS 

The groundwater analytical data are presented with the data validation reports for the 

2000/2001 sample analyses in Appendix I. Summaries of the compounds detected in the 

groundwater samples are presented in Tables 6.4 and 6.5. 

The concentrations of the analytes detected in the Site groundwater samples have been 
compared to the New York State (NYS) ambient water quality standards for Class GA 
(potable) groundwater (Technical and Operation Guidance Standards [TOGS] 1.1.1). The 
analyte concentrations which exceed the standards are highlighted in Tables 6.4 and 6.5. 
The groundwater samples collected in July 1999 were collected directly from open 
boreholes and the sample quality is questionable. The remaining groundwater 
analytical data are sufficient to characterize the quality of groundwater at the Site; 
therefore, the groundwater data collected in 1999 are not discussed further in this report. 

Sometimes sigruficant variability has been observed in the analytical data from the wells 

which were sampled more than once. Due to the limited size of the database, it is not 
possible to determine whether any the data are representative of Site conditions or 



anomalous. Therefore, the following discussions and characterizations are based upon 

the average analyte concentrations detected in each of the monitoring wells. 

6.3.1.1 ORGANIC CHEMICAL COMPOUNDS 

Exceedances of the standards for organic chemical compounds in groundwater were 
limited to three VOCs; PCE, TCE, and cis-1,2-DCE. No SVOCs were detected in any 
groundwater sample. The locations at which exceedances were identified are all located 
in the northeast quadrant of the Site and northwest of the Site, across Kingston Place. 
No exceedances of standards were detected in the monitoring wells located near the 
residences southwest of the Site or in the wells northeast of the Site across Seneca Street. 

Shallow Overburden Groundwater 

The highest average concentration of PCE in the shallow overburden, 7,880 pg/L, was 
detected in MW-4 located at the northeast comer of the Site. The average concentration 
of PCE in MW-11, approximately 20 feet northeast of MW-4 on the northeast comer of 
Seneca Street and Kingston Place, was 970 pg/L. The average concentrations of PCE in 
wells MW-9 and MW-12 located across Kingston Place to the northeast were 6,850 and 
6,200 pg/L, respectively. 

The average PCE concentrations in the shallow groundwater decrease from 7,880 pg/L 
to 970 pg/L between wells MW-4 and MW-11 located along the northwest property 
boundary (the southeast side of Kingston Place). The concentrations then increase to 
6,850 and 6,200 pg/L 30 and 130 feet away at MW-9 and MW-12. Typically, decreases in 
chemical concentration are observed with increasing distance from the source area. At 
the Site, the concentrations of PCE at the monitoring points furthest from the Site (MW-9 
and MW-12) are substantially higher than those closer and nearly equal to the 
concentration in the apparent source area (the PCE impacted soils). The average 
concentrations of TCE and cis-1,2-DCE are highest at MW-12 and lowest at MW-9. 
MW-9 is in the flow pathway between MW-4 and MW-12 and, therefore, would not be 
expected to exhibit the lowest concentrations of these compounds. The average 
concentrations of PCE, TCE, and cis-1,2-DCE have been plotted on a Site plan and 
isopleths drawn. The plots are presented on Figures 6.3 through 6.5. 

The following physical conditions would limit the migration of groundwater from the 
Site to wells MW-9 and MW-12: 



i) the presence of the storm sewer along Kingston Place which may intercept the 

shallow groundwater migrating toward the northwest; 

ii) the direction of shallow groundwater flow, southwest toward Cazenovia Creek; 

and 

iii) and the absence of a preferential flow pathway, i.e. a storm sewer, along Seneca 

Street between Kingston Place and MW-12. 

Deep - Overburden Groundwater 

Isopleths of the average PCE, TCE, and cis-1,2-DCE concentrations in the deep 

overburden groundwater are presented on Figures 6.6 through 6.8. The pattern of 
chemical presence in this interval is similar to that described for the shallow interval: 

concentrations of each of these VOCs are higher at MW-12A than at monitoring 

locations between the Site and MW-12A (MW-9A, MW-11A). Further evidence against 
this migration pathway from the Site are the relatively poor hydraulic conductivity of 
the soils in the deep overburden and the apparent direction of groundwater flow at this 
depth which is from MW-12A southeast. 

6.3.1.2 METALS 

Concentrations of iron, magnesium, manganese, and sodium are present in Site 
groundwater at concentrations that exceed the groundwater quality standards. Total 
lead was detected in the samples from SB-1B and SB-6 at concentrations exceeding the 
standards but was not detected in any of the monitoring well samples at these 
concentrations. As described previously, the SB-1B and SB-6 groundwater samples were 

collected directly from an open borehole (no filter pack). The concentrations of lead in 

these samples were most likely due to the sediment in these unfiltered samples. 

The metals present in Site groundwater at elevated concentrations are ubiquitous and do 
not present environmental or human health risk. 

6.3.2 SUMMARY 

The compounds present in Site groundwater at concentrations which are of potential 

environmental and/or human health concern are PCE, TCE, and cis-1,2-DCE. The 
presence of elevated concentrations of these compounds in off-site groundwater does 
not appear to be attributable to the on-Site source (the PCE impacted soils). 



7.0 CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions have been drawn regarding the nature and extent of chemical 

presence in soil vapor, soil, and groundwater: 

1. VOCs are present in soil vapors and in Site groundwater. However, the soil 

vapor concentrations are low (1.7 to 5.5 ppm) and the VOC concentrations in 
groundwater are lower than the GVIIC. Therefore, VOCs in indoor air in on-site 
or nearby residential or industrial/commercial buildings are not of concern. 

2. The significant exceedances of TAGM 4046 cleanup objectives for soil are limited 
to PCE and several SVOCs in soils in the northern quadrant of the Site. This area 

is also the apparent on-site source of VOCs in groundwater. 

3. PCE is not present at significant concentrations in soils along the alignment of 

the sewers on Kingston Street. 

4. The compounds present in Site groundwater at concentrations which are of 
potential environmental and/or human health concern are PCE, TCE, and cis- 

1,2-DCE. The presence of elevated concentrations of these compounds in off-site 
groundwater may or may not be attributable to the on-Site source (the PCE 

impacted soils). 

The hydraulic and groundwater water quality databases are limited. It is recommended 
that the hydraulic and water quality monitoring be continued. Monitoring of water 
level elevations and water quality will be conducted quarterly for six months (March 

through August 2002) to collect sufficient data to evaluate seasonal trend in 

groundwater quality and flow direction. In addition, grab samples of water from the 
Kingston Street storm sewer will be collected during both wet and dry weather 
conditions. These data will aid in the evaluation of groundwater presence in flow from 
this sewer. 

Following the collection of these supplemental data, the site characterization will be 
updated and the scope of the FS will be finalized with the concurrence of NYSDEC. At 
this time, the site characterization indicates that the off-site presence of VOCs in 

groundwater at concentrations exceeding the relevant standards may not be attributable 
to the Site. Therefore, the FS will be limited to control of on-Site source(s) and chemical 

presence and prevention of off-Site migration. 



SOURCE: 
USGS BUFFALO SE, NY 
QUADRANGLE, 1965. 

figure 2.1 
SITE LOCATION PLAN 

PARCEL 2, SENECA STREET 
Burno, New York 

I 
1586740(002)GN-NF001 FEB 1512002 



I I I 

-urn- - - 
l m w a A  

G - - - -  
- G - - - - -  -G- - - - - -G- - - - A) G 

* PZ-1 
-m @W 

I 
P Z J  v 

-- KINGSTON PLACE (40'R. OW) 
1y- - - % A , -  - - +'J!&L 

S *Iu S 

I 
0 W-3 

LI I m se-n 
s :M 5 r~ STM 

m SB-'22 
S it1 

MwlOA@ @ w 1 0  - 

PARCEL SB-17 I 2 
S&10 $ 9 ~ 1 8 ~  I 

I M w s  
I .  

I 
0 

1 "  

EXISTING 
BUILDING 

LEGEND 

LANDSCAPED 

CONCRETE 

BLACKTOP 

CATCH BASIN 
M . H ' ~  MANHOLE 

SB-5 SOIL BORING 

MW-l@ MONITORING WELL 

PZ-2 6 PIEZOMETER figure 2.2 

SITE PLAN, SURFACE 
CHARACTERISTICS & UNDERGROUND UTILITIES 

PARCEL 2 - SENECA STREET 
Bufa/o, New York 

I 

15867-OO(002)GN-NF002 FEB 1212002 



e ~ 2 . 2  
K/NGSTON PLACE (40'R. OM) 

m se-n 

J SB-28 I 
- .. . - -~ m l  

L 

I 1 EXISTING 2145 
BUILDING - - . . . . . . . . - - - - . - i I 

1 58-291 
2147 - - . . . . - - . . - . 

Mw6 SB.7 
0' m 

LEGEND 

sB-5 SOIL BORING 

MW-l. MONITORING WELL 

PZ-2 (p PIEZOMETER 

v C'B' CATCH BASIN 
0 20 40R 

M ' H ' ~  MANHOLE 

r' ,,;,l HISTORIC BUILDING AND 
- . I PROPERTY ADDRESS 

I 

i I 
I --.b . 
I 
I 

I 
I 

G--. I 

I 
I 

I 
I 
I 

I 
I 

i 

figure 2.3 1 
BUILDING LOCATIONS I 

PARCEL 2 - SENECA STREET 
Bufa/o, New York 

I 

15867-OO(002)GN-NF003 FEB 1212002 



LEGEND 
SB-5 

SOIL BORING 

MW-l MONITORING WELL 

PZ-2 
6 PIEZOMETER 

C.B. IJ CATCH BASIN 

M . H ' ~  MANHOLE 

EXISTING 
BUILDING 

figure 5.1 

CROSS-SECTION LOCATION PLAN 
PARCEL 2 - SENECA STREET 

Bufa/o, New York 
I 

15867-OO(002)GN-N FOOB FEB 1212002 












































































































































































































































































































































































































































































































































































	1.0  Introduction
	2.0  Site Location and Description 
	3.0  Field Activities and Sample Analyses
	4.0  Regional Geology and Hydrogeology
	5.0  Site Geology and Hydrogeology
	6.0  Nature and Extent of Contamination
	7.0  Conclusions and Recommendations

