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1.0 INTRODUCTION

1.1 PROBLEM SUMMARY

The Court Street site is located in Tompkins County ifl the City of Ithaca, New 
York (see Figure 1). The areal setting is a lacustrine deltaic deposit nestled 
in the foothills of the Appalachian Plateau Uplands. The Court Street site is 
on the narrow plain which lies between Cayuga Inlet and the hills to the east, 
at an elevation of approximately 395 feet above mean sea level (MSL) and about 
13 feet above the Inlet.

The site once housed a coal gasification plant, operated by the New York State 
Electric and Gas Corporation (NYSEG) and its predecessor companies from 1853 
until 1927 (see Figure 2). By-products of the coal gasification process 
included coke, ash, coal tar, and spent oxide material. Coke was used to fuel 
the boilers. Ash and spent oxide from the purification process may have been 
spread on-site, especially in the early plant years (details unknown). The tar 
produced was stored on-site in two buried concrete storage vessels and also 
accumulated in the base of the relief gas holder. The storage vessels were 
pumped periodically by asphalt processing companies, but were not emptied when 
the plant closed down.

Ash and cinders are relatively free of organics but may leach traces of various 
heavy metals and s a l t s . Spent oxide wastes contain high concentrations of 
sulfur, cyanide, and ammonia compounds, most of which are chemically bound with 
iron-. Coal tar is a complex mixture of organic compounds composed primarily of 
polynuclear aromatic hydrocarbons (PAH), with smaller amounts of phenolics and 
light aromatic compounds (USWAG, 1984).

NYSEG acquired the gas plant site in 1929 and converted it to an operations 
center. The gas holders were demolished by NYSEG in the early 1930s; two new 
buildings were constructed on Esty Street in the late 1940s; and the purifying 
house and small warehouse were torn down in the late 1950s. NYSEG sold the 
property to the Ithaca City School District, the current owners, in 1964. A 
major portion of the site was paved by the city in the late 1960s for use as a 
playground. The buildings are presently occupied by the school district 
(offices, workshops, vehicle and equipment storage) and by small commercial 
businesses (tofu factory, small craft shops, and social service-oriented 
offices). Figure 3 depicts the site as it appears today.

NYSEG contracted the E.C. Jordan Co. (Jordan) to perform a site investigation 
at the Court Street site. The investigation is divided into five tasks, 
conducted using a phased approach: (1) preliminary site evaluation; (2)
initial field investigation program; (3) expanded problem definition program;
(4) risk assessment; and (5) conceptual design.

1.2 PURPOSE

In the preliminary site evaluation (Task 1), Jordan developed an understanding 
of the site's history, environmental setting, and current condition based on
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available information and direct observation. The Task 1 findings are con­
tained in the Task 1 Report for Court Street submitted to NYSEG in April 1986 
(E.C. Jordan, 1986a).

The initial field investigation program (Task 2) was designed to: (1) develop
an understanding of the site hydrogeologic setting; (2) determine the identity 
and concentration of chemicals present in the soils, groundwater, and air; and
(3) perform a preliminary assessment of the possible risks of those chemicals 
to human and environmental receptors. This report summarizes the findings of 
Task 2 and provides a recommendation for activities to be undertaken during 
Task 3, the expanded problem definition program. Tasks 2 and 3 will form the 
technical foundation for the subsequent risk assessment and conceptual design 
t a s k s .

1.3 SCOPE OF TASK 2

The scope of work required to fulfill the objectives of the Task 2 investiga­
tion is described in the Work Plan for the Court Street site submitted to NYSEG
in October 1985 (E.C. Jordan, 1985). The subtasks completed are summarized
below:

1. Excavated two test pits for the purpose of determining the location, size, 
and condition of the abandoned coal tar storage vessels and obtaining 
samples of the vessel contents for chemical analysis. Soil samples were 
also obtained for laboratory chemical analysis and logs of the test pits 
were prepared.

2. Excavated seven test pits for characterization of surficial soils at the 
site. Soil samples were collected for chemical analysis and test pit logs 
were prepared.

3. Drilled nine soil borings and obtained soil samples for site characteriza­
tion and laboratory chemical analysis; installed six groundwater monitor­
ing wells and two piezometers; and prepared boring logs and well 
installation diagrams.

4. Performed in situ permeability tests at all wells and obtained seven sets 
of groundwater levels from monitoring wells and piezometers.

5. Collected groundwater samples from six monitoring wells on a quarterly
basis for laboratory chemical analysis (three sampling rounds completed as
of August 1986).

6 Collected air samples over a three-day period at four locations for
laboratory chemical analysis and monitored meteorological conditions 
during the sampling event.

7. Performed laboratory analysis of soil, groundwater, air, and coal tar 
samples.

9.86.82
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8. Identified the relative locations and elevations of test pits, borings, 
monitoring wells, piezometers, and other pertinent features at the site.

9. Conducted a preliminary land use survey within 1/2 mile of the site.

10. Evaluated the results of the field investigation and analytical results 
and performed a preliminary assessment of the potential health and envi­
ronmental risks posed by chemical constituents found at the site.

11. Identified additional data requirements to be addressed in the Task 3 
expanded problem definition program.

9.86.82
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2.0 FIELD ACTIVITIES

The field activities undertaken during Task 2 are described in this section. 
The accomplishments- of the program and the rationale for the explorations are 
discussed. Field logs, well diagrams, and descriptions of the procedures used 
during the field activities are presented in Appendix A. Exploration and 
sampling procedures are further documented in the Quality Assurance Project 
Plan completed in April 1986 (E.C. Jordan, 1986b).

2.1 TEST PITS

Two backhoe-dug test pits were completed at the site on January 15 and 16,
1986. The locations of these test pits, TP-1 and TP-2, are shown in Figure 4. 
The purpose of the test pits was to determine the dimensions and condition of 
the two abandoned coal tar storage vessels; to determine the volume of coal tar_ 
remaining iii the vessels; to evaluate soil conditions adjacent to the vessels; 
and to observe the foundation of the brick building nearest the vessels (known 
as Markles Flats).

The test pits were monitored by a geologist and a geotechnical engineer and 
logs were prepared describing the conditions of the vessels, soils, and bu i l d ­
ing foundation (Appendix A-1). TP-1 was 9 feet deep and TP-2 was 6 feet deep. 
Field observations noting the presence or potential presence of coal tar 
related wastes are summarized in Appendix A-1. Three soil samples were col­
lected for laboratory chemical analysis by ERCO (described in Section 3.4).
The analytical samples were selected from soil layers containing observable 
amounts of coal tar. The results of the soil analyses are discussed in Section 
3.4.2.

Seven additional backhoe-dug test pits were completed at the site on May 19 and 
20, 1986. These test pits, designated TP-3 through TP-9, are also shown on 
Figure 4. The purpose of the test pits was to investigate areas which were 
shown to produce anomalous responses by ground-penetrating radar (GPR) during 
the survey conducted during Task 1 (E.C. Jordan, 1986a).

Subsurface conditions were observed by a geologist and logs were prepared 
describing the soil conditions. The test pits ranged in depth from 3.6 to 8.5 
feet. Field observations and logs are presented in Appendix A-1. Seven soil 
samples were collected, of which six were selected for laboratory chemical 
analysis by ERCO. The analytical samples were selected from soil layers that:
(1) contained visual signs of coal gasification wastes; (2) had a coal tar 
odor; or (3) showed detectable levels of organic vapors as registered on a 
photoionization detector (PID). The results of the soil analyses are discussed 
in Section 3.4.2.

2.2 COAL TAR STORAGE VESSELS

The investigation of the coal tar storage vessels via test pitting on January 
15 and 16, 1986 is described in Section 2.1. During the test pitting, the
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vessels were opened and samples of the contents were obtained. The purpose of 
the vessel sampling activity was to characterize the physical and chemical 
nature of the contents and to obtain structure dimensions and fluid depths for 
volume calculations.

Figures 5 and 6 show a plan view and interpretive profiles of the two storage 
vessels which are based on data collected during both test pitting and sampling 
(see Appendix A-2). Vessel A contains an estimated 3,400 gallons of coal tar 
and 4,100 gallons of water; Vessel B holds approximately 8,500 gallons of coal 
tar and 9,900 gallons of water. Three samples of the vessel contents were sent 
to ERCO for laboratory chemical analysis. The samples were of the coal tar in 
each vessel and of the water in Vessel B. The analytical results are discussed 
in Section 3.4.1.

2.3 BORINGS

Nine boreholes were drilled at the site by Parratt Wolff, Inc., of East 
Syracuse, N.Y., between January 6 and 14, 1986. Boring locations, labelled B-1 
through B-9, are depicted in Figure 4. The borings were made in order to: (1)
characterize the nature and distribution of subsurface geologic materials; (2) 
evaluate the impacts of former coal gasification activities on subsurface 
soils; and (3) provide holes for installing monitoring wells. The boring 
locations were selected after consideration of the former coal gasification 
activities, the anticipated direction of groundwater flow, and the results of 
the geophysical survey, all of which are described in the Court St. Task 1 
report (E.G. Jordan, 1986a).

The boreholes were drilled using hollow stem augers. Split spoon samples were 
collected at 5-foot intervals. Each sample was scanned with a PID and logged 
by a field geologist. Significant field observations and the boring logs are 
appended (Appendix A-3). The borings ranged in depth from 15 ft. to 52 ft. 
Reference samples were collected from representative soil layers. Eighteen 
analytical samples were collected; nine were selected for laboratory chemical 
analysis by ERCO. The analytical samples were selected from soil layers that:
(1) contained signs of coal gasification wastes (based on appearance or odor);
(2) showed detectable levels of organic vapors on the PID; (3) represented more 
permeable zones; and/or (4) were in the zone within which water table fluctua­
tions occurred. The results of the analyses of boring samples are described in 
Section 3.4.2.

2.4 MONITORING WELLS AND PIEZOMETERS

Six monitoring wells and two piezometers were installed and sealed in six of 
the nine boreholes during the January 6 through 14, 1986 period. Figure 4 
shows the locations of the wells (MW-1 through MW-6) and the piezometers (P-3 
and P - 4 ) . The well and piezometer numbers correspond to the number of the 
boring in which they were installed. The purpose of the monitoring wells was 
to provide access to groundwater for obtaining water level measurements, 
permeability data, and water samples for laboratory analyses. The piezometers 
were installed to provide water leve.l data only. The wells were located to

9.86.82
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characterize groundwater upgradient of the site (MW-1), on-site (MW-2 and 
MW-6), downgradient of the site (MW-3 and MW-4), and at the site perimeter 
(MW-5). Well screens were positioned to monitor discrete zones of potential 
chemical migration in the soil formation. Monitoring wells MW-2 and MW-6 and 
piezometers P-3 and P-4 are screened in the shallow soils and wells MW-1, MW-3, 
MW-4, and MW-5 are in the deeper soils.

The monitoring wells are constructed of 2-inch diameter stainless steel pipe 
with flush joint casing and the piezometers are made of 3/4 and 1/2 inch 
diameter PVC pipe. Installation diagrams are contained in Appendix A-4. 
Variable and constant head permeability tests were conducted on all six of the 
monitoring wells and one of the piezometers. Test descriptions and permeabili­
ty calculations are presented in Appendix A-5. Water level measurements in 
wells and piezometers have been recorded on seven occasions since January 1986. 
These data are presented in Appendix A-6. The results of the permeability 
tests and groundwater level monitoring are interpreted in Section 3.2.

Three "rounds o^ groundwater sampling have been conducted at Court St: (1)
February 4, 1986; (2) April 17, 198,6; and (3) August 4, 1986. During each 
sampling round, six groundwater samples (one from each well) and additional 
quality assurance samples (duplicates and blanks) were collected for laboratory 
chemical analysis by ERCO. Standard sampling protocols, described in Appendix 
A-7, were observed. Field measurements of specific conductance, temperature, 
and pH were made during each sampling event. The results of both the field 
measurements and the laboratory analyses of groundwater samples are presented 
in Section 3.4.3.

2.5 AIR

Air sampling was conducted by the Technology Division of the GCA Corporation 
(now Alliance Technologies Corporation) of Bedford, MA, at Court Street on May 
19 and 20, 1986, concurrent with the second test pitting episode. The loca­
tions of the air sampling stations, A-1 through A-4, are depicted in Figure 4. 
The purpose of the air sampling program was to confirm the presence or absence 
in air of chemicals and particulates related to the site. A meteorological 
monitoring station, equipped to measure wind speed, wind direction, and ambient 
temperature was set-up at the site during the sampling event. The sampling 
network was established based on the prevailing wind direction during the time 
of sampling, which was northeast. Samples were collected at one upwind sta­
tion, two on-site stations, and one downwind station.

Three types of air samplers were utilized at each location: (1) high-volume
(hi-vol) air samplers with particulate filters and polyurethane foam/XAD-2 
sorbent cartridges; (2) low flow portable pumps with particulate filters; and
(3) a photoionization detector for total hydrocarbons. Samples were collected 
over a six-hour period on two consecutive days. The scheduled third day of 
sampling was cancelled due to heavy rains. Sampling procedures are further 
described in Appendix A-8. Hi-vol and portable pump samples from the first 
sampling round (May 19) were selected by GCA for laboratory chemical analysis 
by ERCO. Round 1 samples were selected because the weather on the first day 
was warm and dry and therefore more appropriate for sampling than the second
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day, which was cool and rainy. The results of the air sample laboratory 
analyses are presented in Section 3.4.4. The results of the hydrocarbon survey 
on the first day of sampling are shown in Appendix A-8. All but two of the 
reported values for total hydrocarbons were below 1.0 ppm. These data indicate 
that no significant volatile organic releases were occurring during the s a m ­
pling period at the site.

2.6 SITE SURVEY

The locations of the completed subsurface explorations (test pits, borings,' and 
monitoring wells) were surveyed by T.G. Miller Associates of Ithaca, NY, in 
late January, 1986. The surveyor determined exploration locations and ground 
elevations to the nearest 0.1 feet and uncapped riser elevations to the nearest 
0.01 feet. The reference datum was 394.3 feet above MSL, taken from a USGS 
benchmark located at the southeast corner of Esty and North Plain Streets. The 
locations were mapped on a 1 inch equals 50 feet scale base map provided by 
Jordan; ' '

2.7 PRELIMINARY LAND USE SURVEY

A preliminary land use survey for the area within a one-half mile radius of the 
site was conducted from April 30 to May 2, 1986. Existing land use maps, 
street maps, and aerial photographs combined with field confirmation were 
utilized to determine general land uses. Potentially sensitive land uses were 
identified with the assistance of local officials and published data. Past and 
present potential sources of wastes or chemicals to the soil and groundwater in 
the vicinity of the site were identified from aerial photos and during field 
checking. The potential sources were defined as locations with large storage 
tanks or identifiable activities which commonly use chemical substances. The 
land use survey is described in Section 3.3.
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3.0 SITE CHARACTERIZATION

The geology and hydrogeology of the Court Street site, interpreted from data 
gathered in Tasks 1 and 2, are described in this section. This discussion is 
followed by a presentation of the results of the land use survey and the 
laboratory chemical analyses of the samples collected during Task 2.

3.1 GEOLOGY AND SOILS

The Tompkins County area is underlain by sedimentary bedrock (i.e., shales, 
sandstones, and occasional thin beds of limestone) of Devonian age. The 
bedrock formation is mantled with glacial drift deposits of varied thickness 
and texture. The glacial deposits include fluvial outwash and lacustrine delta 
deposits which are reported to exceed 300 feet in thickness in the heart of 
Cayuga valley. The Court Street site rests on these deltaic deposits at the 
southern end of Cayuga Lake, li mile from the lake shore (USDA-SCS, 1965;
Crain, 1974).

The shallow (less than 50 feet) subsurface conditions at the Court Street site 
were explored by means of test pit and boring explorations as described in 
Section 2.0. The shallow subsurface deposits represent a stratified sequence 
of alternating silt, sand, and gravelly sand layers. An interpretation of the 
stratigraphy at the site is illustrated in the interpretive geologic profiles 
shown in Figures 8 through 10. The profiles are constructed with a 5 to 1 
vertical scale exaggeration. The locations of these profiles are shown on a 
plan view of the site in Figure 7.

The stratified deposits encountered in the investigation are interpreted to 
consist of four glacially-derived soil strata. These strata are clayey silt, 
sand, silt, and gravelly silty sand in vertical sequence from near surface to a 
depth in excess of 50 feet. In addition, fill soils overlie these strata and 
the entire site is capped by asphalt pavement or buildings. The textures and 
lateral and vertical extent of each soil stratum are described below:

o F i l l : The fill soils consist of black to brown gravelly, sandy silt with
some cobbles, brick fragments, and fly ash. The fill was encountered in 
all of the borings and varied in depth from 3 to 15 feet. The fill is 
thickest in the vicinity of the former gas holders as well as at boring 
locations B-l and B-4. The lateral extent of the fill off-site is u n ­
known. Relative to other soils observed at the site, the fill has a 
moderately high hydraulic conductivity.

o Clayey s i l t : This stratum consists of fine-grained, olive brown, clayey
silt with some fine sand and traces of peat, shell fragments, and fine 
natural organic materials. The clayey silt was encountered in all of the 
borings at depths ranging from 3 to 15 feet below ground surface and 
varied in thickness from 7 to 23 feet. The clayey silt has a low hydrau­
lic conductivity relative to the other soils, and therefore serves as a 
barrier (aquitard) to vertical groundwater flow. The topography of the 
clayey silt may be important in determining preferential chemical
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migration pathways since it is an aquitard. In the upper portions of the 
clayey silt stratum, vertical openings were observed. The openings may be 
related to former root growth or burrowing organisms. Although these 
channels appear to be laterally discontinuous and are limited to a few 
feet of vertical'penetration, they may provide a preferential pathway for 
vertical groundwater movement.

o S a n d : This stratum consists of grayish brown, fine to medium sand with
some silt and traces of natural organic material. The sand-was encoun­
tered in all of the deep borings at depths of 25 to 27 feet below ground 
surface and varied in thickness from 7 to 10 feet. The sand has a high 
hydraulic conductivity and is stratigraphically positioned between two 
silt strata of low permeability which act as barriers to groundwater flow.

o S i l t : This stratum consists of brown silt containing occasional sand
lenses, numerous white shells, and natural organic material. The silt was 
encountered at 35 to 40 feet below ground surface in the deep borings, and”
was approximately 13 feet thick. Due to the lake environment in which
these soils were deposited areally, this stratum is~anticipated to be 
laterally continuous beneath the site. This silt has a low hydraulic 
conductivity and therefore serves as an aquitard between the overlying 
sand and underlying gravelly silty sand strata.

o Gravelly Silty S a n d : This stratum consists of fine to coarse sand with
some silt and large (l" diameter) subrounded to subangular gravel. This 
stratum was penetrated in only one boring (B-8), at approximately 50 feet 

■below ground surface. Available logs for. deep explorations in the area 
show this stratum is approximately 20 feet thick. The gravelly silty sand 
is highly permeable and can yield significant quantities of groundwater. 
Records for existing wells located in this aquifer show yields ranging 
from 250 to 1,000 gallons per minute (gpm) (Crain, 1974).

The geology controls groundwater movement beneath the site. Groundwater flow 
occurs principally in the permeable fill, sand, and gravelly silty sand strata, 
which are separated by silt strata of low permeability. A detailed description 
of groundwater movement is presented in the following section.

3.2 HYDROGEOLOGY

The interpretation of hydrogeologic conditions at the Court Street site is 
based on the field permeability data and water level observations presented in 
Appendices A-5 and A-6.

Groundwater occurs in all soil strata on the site, creating saturated soil 
conditions year round. The only unsaturated soils on the site are within the 
upper fill soils. Based on the relative permeabilities of the soil strata 
investigated in this study, two groundwater flow systems and two aquitards 
exist above the deep gravelly sand aquifer. The two groundwater flow systems 
consist of: (1) a shallow, unconfined system in the permeable fill soils; and
(2) an intermediate, semi-confined system in the permeable sands. The silt
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layers located between the fill and sand strata and below the sand stratum are 
interpreted to limit the hydraulic connection between these two flow systems.

The shallow and intermediate flow systems are described below in greater 
de t a i l .

3.2.1 Shallow Groundwater System

The groundwater surface contour map for the shallow system is shown in 
Figure 11. The contours were interpreted using water levels observed on 
March 14, 1986 from wells MW-2 and MW-6 and piezometers P-3 and P-4. Water 
level data collected in January, April, and August result in a similar configu­
ration of contours. The wells and piezometers monitor groundwater in the upper 
clayey silt and fill soils, at depths of 4 to 15 feet below the ground surface 
(See Figures 6 to 8).

Figure 11 shows the groundwater surface sloping from northeast to- southwest' 
across the site. The horizontal gradient of the groundwater surface is calcu­
lated to be 0.004 ft/ft. Because groundwater moves from areas of high eleva­
tion to areas of low elevation, the interpreted direction of flow in the 
shallow soil is to the west-southwest. Groundwater flow is horizontal through 
the fill soils. The interpreted flow direction is based on limited water level 
data in the western portion of the site. Groundwater in the north and east 
portions of the site is believed to follow a similar flow pattern. However, 
water level data at additional monitoring points are needed to support this 
interpretat i o n .

The saturated thickness in the fill soils varies across the site. The thickest 
saturated zones occur where fill was placed in the excavations for the former 
gas holder foundations in the north-central portion of the site. The saturated 
thickness in these filled excavations' is approximately 10 feet. Groundwater in 
the deeper fill soils is likely to be confined both vertically and laterally by 
the clayey silt layer. Outside of the pockets of deeper fill soils, the water 
table is below the fill. One exception occurs where the fill is 12.5 feet deep 
along the western property line (B-4) and the zone of saturation was estimated 
to be 5.5 feet thick. Groundwater movement occurs in the direction of increas­
ing fill thickness likely following the surface of the clayey silt barrier. 
Additional monitoring wells are needed along the western site boundary to 
assess the potential for chemical transport in groundwater through the fill 
soils.

The saturated thickness and amount of movement in the fill soils is likely 
influenced by the asphalt paving and buildings over the entire site. The 
impervious cover prevents direct infiltration by precipitation. Therefore, for 
at least the last 30 years, precipitation has been collected as surface runoff 
and removed from the site. There are two storm drains located in the northern 
section of the site (see Figure 3). The storm drains are connected to the 
storm sewer system located along the north side of Court Street, which drains 
westward into Cayuga Inlet. While the fill soils may serve as a migration 
pathway, low infiltration rates over the past 30 years have likely restricted 
chemical mobility. Prior to paving, the rate of leaching and chemical trans­
port in the fill soils may have been greater than they are now.
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The results of permeability tests on the shallow wells and piezometers show the 
fill material to have a hydraulic conductivity of about 5x10 ^ cm/sec or 1.4 
ft/day, and the clayey silt to have a hydraulic conductivity of about 4xl0~® 
cm/sec or 0.01 ft/day. Groundwater velocity is a function of hydraulic conduc­
tivity, effective porosity, and the gradient. Estimating an effective porosity 
of 0.25 for the fill and 0.4 for the clayey silt, horizontal groundwater flow 
is calculated to be approximately 5 to 10 ft/yr within the fill and 0.05 to 
0.15 ft/yr in the clayey silt. The horizontal gradient for both strata used in 
the calculation is 0.004 ft/ft.

3.2.2 Intermediate Groundwater System

Figure 12 depicts the piezometric surface contours for the intermediate ground­
water flow system in the sand stratum. The contours were interpreted using 
water levels observed on March 14,' 1986 from wells MW-1, MW-3, MW-4, and MW-5. 
These wells monitor the sand stratum which lies between the two silt layers 
approximately 25 feet below the ground surface (Figures 8 to 10). The p i e ­
zometric contours represent planes of equal head. Groundwater is interpreted 
to flow to the northwest generally perpendicular to the piezometric contours in 
the direction of decreasing head. The interpretation is weakest in the south- 
southeast portion of the site. The horizontal gradient of the piezometric 
surface contours is calculated to be 0.008 ft/ft.

The hydraulic conductivity of the sand stratum was determined from field tests 
to range between 6x10 ^ and 1x10 ^ cm/sec or 1.8 to 4.2 ft/day. The geometric 
mean hydraulic conductivity is calculated to be 1x10 ^ cm/sec or 2.77 ft/day. 
Using an effective porosity of 0.3 for the sand and a gradient of 0.008 ft/ft, 
the corresponding horizontal groundwater flow rate within the sand is within 
the range of 25 to 45 ft/yr based on the geometric mean and maximum values for 
hydraulic conductivity.

Groundwater movement within the sand stratum is primarily horizontal. Multi­
level water level data for the sand and fill strata provide an indication of 
the vertical seepage gradients across the clayey silt stratum. Water levels 
collected from MW-4 and P-4, which represent paired intermediate and shallow 
monitoring points, respectively, show upward seepage gradients in the range of 
0.07 to 0.12 ft/ft. Using a hydraulic conductivity of 4x10 ® cm/sec for the 
silt, groundwater movement up into the clayey silt is calculated to range from 
0.8 to 1.4 ft/yr. Water levels collected from MW-3 and P-3, the second pair of 
deep and shallow monitoring points, showed upward and downward seepage gradi­
ents. Downward seepage gradients may exist in the middle and eastern portions 
of the site, particularly in the area of the former gas holder foundations. 
Downward gradients would favor vertical movement of groundwater and site- 
derived chemicals where coal tar has been found in the shallow fill soils. 
Additional multi-level groundwater data are needed to assess the significance 
of chemical movement into the underlying sand stratum.

■  3.2.3 Groundwater U s a g e . The Cayuga Valley delta is comprised predominantly
*  of laminated silt and clay deposits with moderately transmissible sand and

gravel strata, as noted above. The principal sand and gravel aquifer is the

t Northern Cayuga Inlet Valley aquifer which is approximately 300 feet deep.
Groundwater in this confined aquifer moves from the upper portions of the
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valley towards the lake, i.e., south to north. In the early 1900s, the po t e n ­
tial for using this aquifer as a water supply source for the City of Ithaca was 
investigated. While Ithaca opted to use surface water as a supply source for 
the city, this aquifer (with potential well yields of 3 to 4 mgd) has potential 
for groundwater development (Crain, 1974 and 1975).

There is another significant sand and gravel deposit at a depth of between 50 
and 100 feet below ground surface (see Section 3.1). This aquifer also has 
development potential (Crain, 1974). Jordan has identified two groundwater 
wells in the vicinity of the site utilizing this aquifer. These wells are 
located 0.25 miles northwest of the site, a position downgradient of the site 
with respect to regional groundwater flow. The wells are used for industrial 
purposes only (Andersson, 1985).

The only other well identified in the site vicinity is a shallow (5 to 6 feet 
deep) hand dug well. This well is 0.5 miles northwest of the site at the 
community gardens where it is used for watering vegetables.

Groundwater quality in Ithaca was investigated in the late 1960's as part of a 
comprehensive water supply study for Tompkins County (Metcalf & Eddy, 1968). 
Groundwater from the sand and gravel aquifers in Ithaca was tested for iron, 
manganese, chloride, sulfate, orthophosphate, and nitrate content. Alkalinity, 
hardness, total solids, dissolved solids, color, and turbidity were also 
measured. On the basis of these tests, the groundwater quality was judged to 
be good, meeting all standards then enforced by the U.S. Public Health Service 
for drinking water. More recent or more extensive data on groundwater quality 
in the Ithaca area are not currently available (Andersson, 1986).

3.3 PRELIMINARY LAND USE

The history of land use at the Court Street site and its environs is described 
in detail in the Task 1 report (E.C. Jordan, 1986a). Present day land uses 
around the site are described here.

3.3.1 General Land Use

Figure 13 depicts land uses and cover types for the area within a one-half mile 
radius of the Court Street site. Land uses in the immediate vicinity of the 
Court Street site are predominantly residential. Hous'ing consists mostly of 
single family homes on relatively small lots. Many of these homes have been 
converted into two or more apartments. Small commercial retail businesses and 
professional offices located in old homes are interspersed throughout the area.

The central business district of Ithaca is located to the southeast of the 
site. This area is characterized by retail, commercial, and professional 
office space, city and county municipal offices, and residential uses. The 
three major land uses are commercial, streets, and residential.

Commercial development becomes less dense to the west of the central business 
district (south of the site) with residential uses more common than commercial. 
Commercial uses in this area are concentrated along State Street.
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To the southeast, west, and northwest of the site, land uses are primarily 
industrial and commercial with small pockets of residential uses. The indus­
trial uses consist mostly of activities which support the construction trades 
such as suppliers of equipment and materials. The commercial areas along 
Cayuga Inlet are primarily related to recreational boating and include boat 
yards, docking facilities, marine equipment sales, and restaurants. Cornell 
University and Ithaca College both have boat houses and docking facilities 
along the inlet for their crew teams.

The area to the northeast of the site is dominated by residential uses and is 
an extension of the residential area that surrounds the site. The area is 
mostly single family homes interspersed with an occasional office, store, or 
church.

3.3.2 Potentially Sensitive Land Use

Human populations which are particularly sensitive to chemical exposure health 
risks include the very young, the very old, and the infirtiied. Land uses which 
concentrate these populations are therefore of particular concern in assessing 
risks. Uses include day care centers, schools, recreation areas, nursing 
homes, hospitals, and elderly housing projects. Other sensitive land uses 
include agricultural land used for producing food for human consumption, 
waterways used for drinking water, recreation, and fishing; and wildlife 
habitats such as wetlands. The potentially sensitive land uses surrounding the 
site are located by number on Figure 13 and identified in Appendix A-9.

3.3.3 Potential Sources of Chemicals in Groundwater and Surface Water

Potential sources of chemicals in groundwater and surface water within one-half 
mile of the site are identified as those land uses which have (or had) either 
above or below ground tanks for the storage of petroleum or other pro d u c t s .
Also included are vehicle maintenance yards and boat yards due to the probable 
use of solvents and other organic compounds at these locations. A scrap metal 
pile was also identified because of the potential for leaching of metals and 
organics. The potential sources of chemicals in groundwater and surface water 
within one-half mile of the Court St. site are located by number on Figure 13 
and listed in Appendix A-9.

3.4 DISTRIBUTION OF CHEMICALS

Laboratory chemical analyses were performed by ERCO, a division of ENSECO,
Inc., of Cambridge, MA, on coal tar, soil, groundwater, and air samples col­
lected during Task 2. The analytical parameters and methods are listed in 
Appendix B-1.

Organic analyses of soil, groundwater, and air samples were performed using 
high performance liquid chromatography (HPLC) with an ultraviolet (UV) detec­
tor. Methods using HPLC were selected to provide a general characterization of 
the media sampled. It is specified in the HPLC methods for PAHs (Methods 610 
and 8310) that suspected positives have to be confirmed using an alternate 
method. The coal tar samples and several replicate soil and groundwater
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samples were analyzed using gas chromatography (GC) and a mass spectrometer 
(MS) detector. The GC/MS method is more specific in identification of organic 
compounds as well as more accurate in quantitation. Typically, non-specific 
detectors such as the UV detector tend to produce results with a high bias 
relative to the MS.

Analytical results are presented by media below. Minimum detection limits 
appear in Appendix B-1.

3.4.1 Coal Tar

Three coal tar storage vessel samples were analyzed for volatile organics, 
semivolatile organics, metals, total organic halides, and ignitability. Two of 
the samples were of the coal tar in the bottom of each of the two abandoned 
vessels and the third was of the water on top of the coal tar in Vessel B. The 
results of the analyses are presented in Tables 1 and 2.

The volatile and semivolatile organic constituents of the coal tar in the Court 
St. vessels, as detected by GC/MS analysis, are shown in Table 1. The two coal 
tar samples were qualitatively comparable, but quantitatively, the sample from 
Vessel B contained a higher percentage of seraivolatiles than the sample from 
Vessel A (33% and 15%, respectively). Volatile organics were found in the 
aqueous sample from Vessel B (benzene, toluene, styrene, and xylenes), but ho 
seraivolatiles were detected above the detection limit (1.6 mg/£) except for 
phenol and 2,4-dimethylphenol. However, it should be noted that the detection 
limit was higher than the solubility of most of the PAHs in water at 25°C (see 
Appendix B - 2 ) . The higher detection limit was the result of sample dilution 
controlled by the phenols present.

Analytical results for inorganic compounds and other parameters are shown in 
Table 2. The coal tar samples contained selected metals leached by the extrac­
tion procedure (EP) at concentrations below the EPA limit for these metals.
The results of the total organic halides (TOX) test, expressed as mg/kg of 
chlorine, are 830 and 870 for the tar samples from vessels A and B respective­
ly. The presence of organic halides would not be expected in pure coal tar 
samples, and chlorinated organic compounds were not detected by GC/MS analysis 
of the samples. Inorganic chlorides, if present in sufficient quantities, can 
interfere with the TOX test, giving a false positive result (APHA, 1985). 
Possible sources of inorganic chlorides in the area of the coal tar storage 
vessels are road salt and swimming pool disinfectants. The ignitability test 
results for the coal tar samples show that both samples ignited at temperatures 
below the EPA limit of 140°F.

3.4.2 Soil

Nine test pit samples and ten boring samples were analyzed for volatile organ­
ics, semivolatile organics, selected metals, and cyanide. Sample depths ranged 
from 2 to 9 feet for the test pits and 2 to 37 feet for the borings. The 
analytical results are shown in Tables 3 and 4 and are expressed in terms of 
mg/kg.
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ORGANIC COMPOUNDS IN COAL TAR STORAGE VESSELS 
ITHACA-COURT STREET SITE

TABLE 1

Coal Tar Samples
Vessel A* Vessel

Aqueous 
Sample 
Vessel B

I
I

I

Volatile Organics

Minimum Detection Limit (MDL) 
Volatile Aromatics 

Benzene 
Toluene 
Ethylbenzene 
Total Xylene 
Styrene

Total Volatiles

Semivolatile Organics

Minimum Detection Limit (MDL) 
PAH

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene)
Benzo(b)fluoranthene) 
Chrysene
Dib e n z o ( a ,h)anthracene 
Fluoranthene 
Fluorene
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Other
Phenol
2 .4-Dimethylphenol
2.4-Dichlorophenol

Total Semivolatiles

(mg/kg) (mg/kg) (mg/A)

coeluted

146,600 332,000

9.86.82T
0009.0.0

28

(10) (48) (0.002)

1,900 1,800 80.0
2,200 2,600 33.0

120 140 ND^
2,200 1,900 5.6

910 1,100 4.2

7,330 7,540 122.8

(1,500) (2,800) (1.6)

T4 T ND
10,000 33,000 T
7,800 16,000 ND
4,200 5,600 ND
4,000 5,200 ND

T T ND

5,200 4,900 ND

4,300 6,300 ND
T T ND

12,000 16,000 ND
5,400 15,000 ND

T T ND
55,000 180,000 ND
24,000 40,000 ND
12,000 10,000 ND

2,700 T 48.0
ND ND 2.6
T ND ND

50.6

* Vessel A is located adjacent to Markles Flats.
2 Vessel B is located next to the swimming pool.
^ ND = Not Detected

T = Detected in trace concentrations at or below the MDL.



TABLE 2
METALS, TOTAL ORGANIC HALIDES, AND IGNITABILITY 

RESULTS FOR COAL TAR STORAGE VESSEL SAMPLES 
ITHACA-COURT STREET SITE

Coal Tar Samples
Aqueous
Sample

Vessel A*̂ Vessel B2 Vessel B

EP Toxicity Metals^ (mg/£) (mg/A) (mg/£)

Ag ND ND 0.0033
As 0,39^ 2.1^ 0.014
Ba ND ND 0.140
Cd ND ND ND
Cr ND ND 0.015
Hg ND ND 0.0002
Pb ND 3.74 0.028
Se ND ND ND

Other Metals

Cu ND ND 0.023
Ni ND ND 0.011
Ti 1.7 1.8 ND
Zn 0.31 1.4 0.065

Total Organic Halides (mg/kg) (mg/kg) (mg/i»)

TOX, as Chlorine 830 870 0.39

Ignitability 

Flash Point

(®F)

99

(®F)

81 NA2

ND = Not Detected 
^ NA = Not Analyzed
® Metals in coal tar samples were analyzed- following extraction 

procedure (EP).
* The EP toxicity limit for As and Pb is 5 mg/Jl.

9.86.82T
0010.0 .0
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3.4.2.1 Org a n i c s . Volatile organics were present in all test pit samples 
except for sample TP-3/S-1 and sample TP-7/S-1. The total concentrations for 
volatile organic compounds ranged from 0.068 mg/kg in sample TP-3/S-2 (GC/MS) 
to 3,695 mg/kg in TP-8/S-1. The latter sample, which was collected from the 
top of a buried metal tank located between two former gas holders, contained 
what appeared to be pure coal tar. A 1946 plan of the site also shows a 
gasoline pump at this location and gasoline constituents may also be contrib­
uting to the volatile aromatics concentration.

Semivolatile compounds were detected in all test pit samples with the exception 
of TP-7/S-1. The range of detected values was narrower for total semivolatiles 
than for total volatiles: 54.6 mg/kg (TP-3/S-2 GC/MS) to 2,012 mg/kg (TP-2/S-1
D u p ) .

Volatile organic compounds were present in soils from borings B-2 through B-4 
and B-6 through B-9, and absent from B-l (the upgradient boring) and B-5.
Samples from borings B-3 and B-4 contained only low levels of toluene and B-2
had low concentrations of both toluene and trimethylbenzene. The remaining
boring samples (B-6 to B-9) were found to contain several, and in some cases
all, of the coal tar-related volatile organic compounds in concentrations 
ranging from 2 mg/kg (B-6/S-1) to 65 rag/kg (B-7/S-2).

Semivolatile organic compounds were detected in samples from borings B-2, B-6,
B-7, and B-9. The sum of all semivolatiles detected at these locations ranged
from 51.4 mg/kg at B-6 to 3,827 mg/kg at B-9.

GC/MS confirmatory analyses were performed on three of the test pit samples: 
TP-l/S-1, TP-2/S-1, and TP-3/S-2. As shown in Table 3, the HPLC and GC/MS 
analyses of these samples were comparable with regard to the total volatile 
concentrations detected. For semivolatiles, differences were evident in the 
specific compounds detected and in the concentrations of detected compounds.
In general, more PAHs were detected with GC/MS but at lower concentrations than 
were detected with HPLC.

Duplicate test pit samples were collected at two locations. The results of the 
duplicate analyses of samples TP-2/S-1 and TP-3/S-1 were comparable for v o l a ­
tile organics but dissimilar for semivolatile compounds.. Some differences may 
be attributable to the inherent heterogeneity of spils; however, others are 
related to the non-specificity of the UV detector utilized with the HPLC 
m e t h o d .

The volatile and semivolatile compounds detected in the test pit and boring 
samples matched those found in the pure coal tar samples except at TP-3.
Sample TP-3/S-2 contained acetone, methylene chloride, and tetrachloroethene. 
The source of these compounds is not known but because of their isolated 
occurrence and small quantities, laboratory contamination is suspected.

3.4.2.2 Other Chemicals. The concentrations of iron, lead, and zinc found in 
the test pit samples are similar among samples except for TP-8, which has an 
elevated concentration of iron (170,000 mg/kg). All concentrations of these 
metals are within the ranges reported by Lindsay (1979) for native soils. 
Ferro-ferricyanide concentrations were determined by subtracting amenable
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SmNPU idemiifies

EHitFLE DEPTH (FT)

IP-l/S-1 IP-l/S-1
GC/nSdl 

9.0 9.0

TP-2/S-1

D.O

CHEMICALS POUND IN TEST PIT SAMPLES 
ITHACA-COURT STREET SITE 
JANUARY AND MAY, 19BD

TABLE 3

TP-2/S-1
DUP
D.O

TP-2/S-1
SC/MS

D.O

TP-3/S-1

2.0
TP-3/S-1

DUP
2.0

TP-3/S-2

7.0

TP-3/S-2
SC/MS

7.0

TP-7/E-1 IP-8/S-1 TP-9/S-2

7.0 3.0 B.O

-VOLATILE ARONATICS-
BENZENE ND (2) NO 3.400 1.600 1.300
toluene NO ND ■ 6.900 1.500 4.100
ETHVLBENZENE 0.140 0.190 14.000 4.300 7. BOO
STYRENE NO ND 0.960 ND (41
TOTAL XVLENE -  (31 0.024 — — 15.000
• - XVLENE NO — 8.300 2.100 —
0 - XVLENE 0.041 — 14.000 5.700 —
p - xvlene ND — 9.500 2.700 —

IRIMEIHYLBENZENE 0.024 - 9.500 6.300 —
N-PROPVLBEhZENE ND - NO ND —
-OTHER-

AClIOaE
NEIhlUNE CHLORIDE 
IETKAlHLOROETHENE

lOTnL VOLATILE AROMATICS

ND
ND
ND

nVOLATlLE ORGANICS (H&/KSl><

ND
NO
ND
ND

ND
ND
ND
ND
ND

ND
ND

0.205 0.214 DD.SDO 24.200 2B.200

NO ND ND ND 730.0 1.100
ND ND 0.013 ND (100.0 0.700
NO 0.059 0.026 HD 200.0 2.900
ND NO KI1„ NO ND ND
- - 0.029 — - -
ND NO — NO 560.0 NO
ND 0.010 — ND 620.0 ND
ND NO - ND 460.0 1.700
ND ND — ND ND ND
ND 0.025 - ND 25.0 ND

ND 0.094

0.100
0.022
O.OID

0.0D8 ND 3D95.0 D.400

4ISEM1V0LAT1LE ORGANICS (M6/KS)»4
-PAH-

AEENArHTHENE NO 110.000 90.000 300.000 99.000 ND 14.000 37.000 (41 HD 58.000 39.000
ACENAFHTHVLENE ND 31.000 130.000 210.000 270.000 ND (61 (6) (4) ND (61 (61
ANTHRACENE 48.D00 76.000 62.000 69.000 70.000 ND 13.000 17.000 (41 NO 70.000 39.000
BENZOlDiFLUORANIHENE NO (4,51 30.000 (51 51.000 44.000 (51 ND NO ND 14,51 ND 20.000 NO
BENZOlllFLUORANTHEIlE ND (4,5) (5) 38.000 : (5) ND ND ND (4,5) ND 22.000 NO
BEHZDig,h,ilPERYLENE 19.000 (41 (41 15.000 14.000 ND 24.000 ND (4) ND 20.000 ND
BEAZuialANTHRACENE ND 30.000 ND KD 42.000 ND (71 (71 (41 ND (71 (7i
BiLiucialPYRENE (41 (41 31.000 270.000 32.000 ND 27.000 ND (41 ND 36.000 19.000
CARiXtNE BS.OuO 26.000 93.000 86.000 29.000 ND . 19.000 (7) 8.700 (7) (41 ND 91.000 (7) 19.000 (7)
DiicH.Ola,h)ANTHRACENE ND HO NO NO 6.900 ND ND ND NO NO NO 23.000
FlDDRaNTHENE 3DD.000 67.000 240.000 340.000 100.000 40.000 30.000 15.000 (4) ND 99.000 180.000
FLUuRlNE 45.000 100.000 74.000 B4.000 74.000 ND 45.000 42.000 (41 ND 53.000 12.000
iliDtAU(l,2,3,-ciiiPVR£NE ND (41 (4) 25.000 15.000 NO 24.000 NO (41 ND (6.000 ND
NAPfifHALENE 29.000 (41 130.000 130.000 290.000 ND 49.000 (6) 11.000 (61 ND ND 160.000 (6) 12.000
FhEhANTHREHE 78.000 210.000 B9.000 94.000 170.000 NO 48.000 28.000 13.000 ND 66.000 47.000
PYRENE 200.000 07.000 200.000 300.000 8B.000 88.000 25.000 22.000 (41 ND 84.000 57.000

-OTHER- 
2-4 DIMETHYLPHENOL __ ND .. .. ND ND
BiS(2-ETHYLHEXYL)PHTHALATE NO NO

■■

ND
■■

«OTHER CHEHICALS IMG7KG)»t

-metals-
IftuN IBBOO 13800 IBOOO (1000 10000 25000 15000 170000 22000
LEhO ND 40 35 — — - — “ —
HNI. 74 65 97 83 47 80 78 67 l6
-i(A«IDE-

liilaL CYANIDE 2.7 12 28 95 36 6.8 0.75 140 0.61
Ant.nAuLE CYANIDE 2.7 NB 13 1.7 0.8 2.1 ND ND 2.3
FERRO-FERRl CYANIDE ND 12 15 93.3 35.2 4.7 0.75 140 NO
-GIHER-

(OTAL RECOVERABLE PHENOL ICS 0.28 2.5 1.3 2.7 2.6 ND ND 8.8 ND
lOinL ORGANIC CARBON 1900 34000 17000 59000 41000 9100 14000 380000 6300

NUlESi
(1) INDICATES SAMPLE NAS ANALYZED BY 6C7MSIEPS METHODS 8240 AND 8270). ALL OTHER SAMPLES ANALYZED BY HPLC (EPA METHODS 8020 AND 8310).
121 ND = HOT DETECTED (SEE APPENDil B-1 FOR NINIHUM DETECTION LIMITS).
I3i -  = NOT ANALYZED
H) TRACE CONCENTRATIONS DETECTED BELuN THE QUANTIFIABLE REPORTING LIMIT.
(5) 6ENZ0(b)FLU0RANTHENE AND BENZOIIdFLDORANTHENE, COELUTED. 
it>i ACENAPHTHYLENE AND NAPHTHALENE, COELUTED.
(71 BENZQIalANTHRhCENE AND CHRYSENE, COELUTED.



TftBLE 4
CHEHlCflLS FOUND IN SOIL BORINO SANPLES 

ITHACA-COUfiT STREET SITE 
JANUARY 1Y8B

SAHPLE IDENTIFIER 

SANPLE DEPTH (FT)

B-l/S-2 B-2/S-1 B-3/S-2 B-4/3-2 B-5/S-1 B-4/S-1 B-7/5-2

30.0-32.0 5.0-9.0 10.0-12.D 35.0-37.0 30.0-32.0 5.0-9.0 10.0-14.0

B-a/s-1

5.0-7.0

B-9/S-1 B-9/S-2

2.0-4.0 10.0-14.0

44V0LATILE ORGANICS 1HB/KG1«
-OOLAIILE AROHATICS-

BENZENE NO (II ND ND ND ND ND 3.400 ND ND 7.500
TOLUENE ND O.OB3 0.014 0.072 ND ND 3.700 0.240 0.270 9.200
ETHYLBENZENE NO NO - ND ND ND 1.000 23.000 2.400 0.530 3.500
STYRENE ND ND ND ND ND ND 1.200 ND 0.850 4.800
TOTAL lYLEHE -  (21 — — — - — — - - -
• - TVLENE ND ND ND NO ND ND 4.300 0.240 1.200 4.200
0 - lYLENE ND ND ND ND ND 0.420 11.000 0.B20 1.800 4. BOO
p - lYLENE NO ND ND NO ND NO B.OOO 0.450 0.730 3.500
TRINETHYLBENZENE ND 0.041 NO ND ND 0.410 4.800 0.440 4.700 12.000
N-PfiOPYLBENZENE
-OTHER-

NO ND NO NO ND ND 1.200 ND ND ND

ACETONE — — — ~ — — — —
NETHVLENE CHLORIBE — - — ~ - - — - ■ — —
tetrachloroethene " " -- -- " -- ““

TOTAL VOLATILE AROHATICS ND 0.124 0.014 0.072 ND 2.030 44.600 5.030 12.0B0 49.500

h SENIVOLATILE organics (NG/KG)h

t

-PAH-
ACENAPHTHENE ND ND ND ND ND ND NO ND NB 140.000
ACENAPHTHYLENE NO ND ND ND ND ND NO NO 1100.000 480.000
ANTHRACENE ND 7.200 ND ' HD ND 2.900 ND ND 110.000 100.000
BENZOlblFLUQRANTHEHE ND ND ND ND ND 5.300 (31 22.000 131 ND 190.000 (3) 49.000
BENZOlkiFLUDRANTNENE NO ND ND ND ND (3) (3) ND (3) 30.000
BENZO(o,h,ilPERYLENE ND NO ND ND ND 2.300 ND ND 39.000 (4)
BENZDialANTHRACENE ND ND ND NO NO ND ND ND ND ND
BEHZOIalPYRENE ND (41 ND ND ND 3.200 (41 ND 53.000 48.000
CHRYSENE ND 12.000 ND ND ND 4.300 42.000 NO 170.000 150.000
DIBENZO(a,hi ANTHRACENE ND ND NO NO ' ND ND ND ND ND ND
FLUORANTHENE ND 34.000 ND ND ND 5.800 ND ND 430.000 440.000
FLUORENE ND 7.400 ND ND ND 4.500 ND ND 98.000 120.000
INDE!(ail,2,3,-ciilPYRENE ND ND NO ND ND 4.900 ND ND 47.000 (41
WAFHTHALENE ND ND ND ND ND ND 7B.OOO ND 950.000 270.000
PHENANTHRENE ND 11.000 ND NO ND 4.800 150.000 ND 220.000 140.000
PYRENE ND 31.000 ND ND ND 9.400 NO ND 420.000 420.000

-OTHER-
2-4 DIHETHYLPHENOL “ — -- - ' - - " — “ —
BIS(2-ETHYLHE1YL)PHTHALATE " " " — " - — --

TOTAL PAH ND 102.300 ND NO ND 51.400 292.000 ND 3827.000 2467.OuO

MOTHER CHEHICALS IHG/NBIm
-HETALS-

IRON 930D 15400 32200 10400 7010 18400 21200 17400 3870 4820
LEAD ND 24 ND NO 25 25 ND ND 44 58
ZINC 34 70 48 44 31 41 73 n7 23 35
-CYANIDE-

TOTAL CYANIDE ND 1.8 0.72 ND ND 3.3 ND 24 72 36
AHENABLE CYANIDE ND 1.4 0.50 NO ND 3.3 ND 24 2.2 ND
FERRO-FERRl CYANIDE ND 0.2 0.22 ND NO ND ND ND 49.0 36
-OTHER-

TOTAL RECOVERABLE PHENOLICS ND 0.24 ND ND ND 0.49 1.3 0.84 1.3 3.4
TOTAL ORGANIC CARBON 9500 5900 3400 24000 11000 5800 9500 14000 47000 40000

NOTES:
(U NO = NDl DEIECTEO (SEE APPENDU B-1 FOR HININUH DETECTION LIHITSI.
(21 -  = NOT ANALYZED
131 BENZO(b)FLUURANTHENE AND BENZOlkiFLUDRANTNENE, COELUTED.
(4) TRACE CONCENTRATIONS DETECTED BELON THE QUANTIFIABLE REPORTINB LlHlT.



cyanide from total cyanide values (APHA, 1985). The ferro-ferricyanide concen­
trations were higher at TP-3 and TP -8 than at the other test pit locations.
Total organic carbon concentrations ranged from 1,900 mg/kg at TP-1 to 380,000 
mg/kg at TP-8. Duplicate analyses results were fairly consistent for soil 
samples at both TP-2 and TP-3.

The boring sample results were consistent with test pit samples for all of the 
inorganic constituents with a few exceptions. Iron concentrations were lower 
at B-9 than at the other soil sampling locations. Sample B-9/S-1 contained the 
highest boring concentration of ferro-ferricyanide (69.8 mg/kg) but higher 
levels were found in TP-3 and TP-8. Total organic carbon (TOC) concentrations 
ranged from 3,400 mg/kg at B-3 to 60,000 mg/kg at B-9.

A comparison of the TOC results to the sum of volatile and semivolatile organic 
compounds for both test pit and boring samples shows TOC to consistently be the 
higher of the two. Because TOC measures all organic compounds, it is not a 
good indicator of coal-tar related organics in soil.

3.4.3 Groundwater

Groundwater samples were collected from each of the six monitoring wells at 
Court St. on three separate occasions (February, April, and August 1986). 
Monitoring well sampling procedures are described in Appendix A-7. These 
samples plus blanks and duplicates were analyzed for volatile organics, semi­
volatile organics, and selected inorganic parameters. The results of the 
groundwater analyses are presented in Table 5, Appendix B-1 (Detection Limits) 
and Appendix B-3 (Quality Assurance Samples), and are expressed in terms of 
mg/£.

3.4.3.1 Organics. Analytical results for volatile organic compounds were 
fairly consistent for all three rounds of groundwater sampling. Volatiles were 
not detected in well MW-1 (the upgradient well) or wells MW-3, MW-4, and MW-5 
(the downgradient and perimeter wells) during rounds 1 and 2. On round 3 
(August 1986), a very low concentration of toluene (0.0038 mg/£) was detected 
in MW-1, acetone was detected in the samples from MW-3 (0.23 mg/£), MW-4 was 
again free of volatiles, and MW-5 contained low concentrations of benzene, 
toluene, and xylenes. Volatile compounds were found in wells MW-2 and MW -6 on 
all three sampling rounds. The concentration of total volatile aromatics 
ranged from 0.058 to 0.3 mg/£ at MW-2 and 2.8 to 11.4 mg/£ at MW-6.

Semivolatile organic concentrations showed a similar, pattern. Wells MW-1,
MW-3, MW-4, and MW-5 contained no detectable semivolatile compounds on any 
sampling rovmd with one exception. Fluoranthene and naphthalene were found in 
the round 2 sample from MW-3 (0.16 mg/£ and 0.28 mg/£, respectively). These 
chemicals were not detected in MW-3 on round 3 by either HPLC or GC/MS analy­
sis. Wells MW-2 and MW -6 were found to contain semivolatile compounds on all 
three sampling rounds, with total PAH concentrations ranging from 4.1 to 121.7 
mg/£ at MW-2 and 0.55 to 26.6 mg/£ at MW-6.

GC/MS confirmatory analyses were performed on two groundwater samples from each 
sampling round. As with the soil samples, the HPLC and GC/MS analyses were 
comparable for the volatile organic compounds. Significant differences were
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KLL IDENTIFIER BN-1

TABLE 5
CHENICALS FOUND IN GRQUNDBATER SAHPLES

ITHACA-COURT STREET SITE

HN-2
SHEET 1 Of 2

HB-3

SmE IDEKTIFIER HH-lOl HN-201 HN-201 HN-301 HH-102 HN-102 HN'202 HN-202 HN-302 ’ni-ior HM-103 HN-103 HM-203 HN-303 HN-303

OAU OF SAHPLE COLLECT IQH 2/4/86
6C/NS(1)

, 4/17/86 4/17/86 8/4/86 2/4/86
8C/HS

2/4/B6 4/17/86
DUP

4/17/86 e/4/86
GC/NS

8/4/86 2/4/86
DUP

2/4/86 4/17/86 8/4/86
6C/HS

6/4/86

-VOLATILE AROHATICS- 
SENZENE NO12t HD ND ND

tftVOLATlLE 0R6AH1CS (HB/L)»

NO ' ND 0.012 0.013 0.017 0.012 ND ND ND ND ND
TOLUEME ND NO ND 0.004 NO NO 0.006 NO 0.033 0.023 ND ND NO HD ND
ETHYLBENZENE HD ND ND HD ND ND 0.027 0.043 0.079 0.062 ND ND ND NO ND
STYRENE ND ND ND ND ND ND ND ND ND ND HD ND ND ND ND
TOTAL JYLENE —(3) ND — — 0.058 — — — 0.047 — — — — HO
• - lYLENE ND NO — NO 0.050 — ND NO O.Olt — ND ND ND ND
0 - lYLENE ND HD — ND ND — 0.036 0.035 0.047 — ND ND ND ND —
0 > ZYLENE ND ND — ND NO — 0,007 0.006 0.015 — ND ND ND ND - -
TRIHETHYLBENZENE NO ND — HD 0.140 " 0.09S 0.089 O.lOO -- HD HD ND ND —
-OTHER-

ACETONE -- - 0.680 - - 2.100 - - -- 0.410 - -- - 0.230

TOTAL VOLATILE AROHATICS ND ND ND 0.004 0.190 0.058 0.183 0.186 0.302 0.144 ND ND ND ND ND

HSEHIVOLATILE ORBANICS (HB/LItt

ACENAPHTHENE NO ND ND HO 2.100 0.370 17.000 ND NO 2.300 NO NO HO NO ND
ACENAPH7HYUNE ND ND ND ND 1.700 0.250 7.700 ND (5) 0.690 ND ND NO HD NQ
ANTHRACENE ND HO ND NO ND (4) 6.000 ND 8.200 1.200 NO NO NO ND ND
BENZOiblFLUORANTHENE NO ND ND ND NO ND 3.400 ND NO (4) HD ND HO HD NO
BENZOtklFLUQRANTKENE NO ND NO NO NO ND 3.000 ND HD (4) ND HD NQ ND NO
BENZD(g,H,i)PERYLENE ND ND HD ND ND ND ND ND NO 0.200 NO ND ND ND ND
DENZOtatANTHRACENE NO ND ND ND ND NO (61 ND (61 0.760 NO NO ND ND ND
B£NZO(a)PYREN£ ND ND ND NO ND NO 2.600 ND ND 0.490 NO NO NO NO ND
CHRYSENE ND HD ND NO NO ND 6.400 ND 1.300 0.720 NO ND NQ HD NO
DlBENZQUghtANTHRACENE NO HQ ND ND ND NO ND HD ND (41 HO - ND ND ND NO
FLUORANTHENE HD ND ND NO ND NO 14.000 NO 14.000 0.870 NO ND 0.160 ND NO
FLUORENE ND ND ND NO 0.250 0.150 25.000 ND 19.000 1.200 NO ND ND ND NO
lNDEN0IJ,2,3,-ciJ)PYfiEHE ND ND ND ND ND NQ 1.400 ND ND 0.160 NO NO ND ND ND
NAPHTHALENE NO NO ND NO 2.000 3.200 6.200 NO 18.000 0.360 ND ND 0.280 ND NO
PHENANTHRENE ND HD ND ND ND 0.130 11.000 ND 14.000 3.300 ND ND ND ND ND
PYRENE ND NQ ND NO NO (4) 18.000 ND 17.000 2.800 ND NO ND ND ND

-QTHER- 
2-4 DIHETHYLPHEHOL „ ND „ _ ND „ „ ND „ ND
BlS(2-£THYLH£iyL)PKTHALATE — — (4) — — ND — — — NO — — — (41
PHENOL ~ — (4) — — ND " — " NO " — — " ND

total pah ND ND NO ND 6.050 4.100 121.700 ND 91.500 15.050 NO ND 0.440 ND NO

HOTHER CHEHICALS (HS/LKi

I

-HEIALS-
IRON O.IS 0.2)
LEAD -  NO
IINC ND ND
-CYANIDE-

TOTAL CYANIDE ND ND
AHENABLE CYANIDE ND ND
FERRO-FERRI CYANIDE ND ND
-OIHEfi-

lOIAL RECOVERABLE PHENOLICS ND 0.2D
TOTAL OROANIC CARBON 3.S ND
TOTAL NEN YORK STATE
REoULATED ORBANICS (D) ND 0.280

pH (91 2.0 7.0
CONDUCTIVITY (101 800.0 020.0
TEHPERATURE (11) 9,5 10.9

14)

0.18 1.1 1.8 1.6 1.6 0.10 ND 0.40 0.50
— — ND ND — — — ND —
NO ND NO NO 0.011 NO NO ND ND

ND 0.10 0.11 0.11 0.14 0.014 0.018 0.012 0.019
HO 0.014 0.032 D.0I6 0.060 HO ND ND HD
ND 0.086 0.078 0.094 0.080 0.014 O.Olfl 0.012 0.019

NO ND 0.14 0.30 ND HO ND 0.31 ND
2.33 IB 19 7.0 6.66 11 4.3 4.3 O.BB

0.004 4.540 3,900 114.323 0.486 91.802 14.304 NO ND 0.750 NO

ftiFlELD HEASUREHENTSfti

8.0 7.3 7.0 7.5 7.6 7.6 7.9
788.0 1370.0 1445.0 I40S.0 860.0 761.0 897.0
12.8 9.3 10.5 19.6 11.9 14.0 IS.S

NOTES:
il) IHDICAIES SAHPLE VALUES HERE OBTAINED BY GC/HS(EPA NETHODS 024 AND 0251. ALL OTHER VALUES OBTAINED BY HPLC (EPA HETHDDS 002 AND 010). 
(21 ND = HOT DETECTED (SEE APPENDIX B-1 FDR HlHlNUH DETECTION LlHITSl.
131 -  - NOT ANALYIED
(41 TRACE CONCENTRATIONS DETECTED BELDN THE SUANIIFIABLE REPORTINB LIHIT.
(SI ACENAPHTHYLENE AND NAPHTHALENE, CDELUTED.
(01 BENIOIalANTHRACENE AND CHRYSENE, COELUTED.
(71 RENIDIblFLUORANIHENE AND BEHZOlt I FLUORANTHENE, COELUTED.

' iBI THE N.Y. STATE CLASS DA GROUNDNATER STANDARD FDR ORGANICS INCLUDES PHENOLIC CDHPDUNDS, VOLATILE OREANICS, AND 5EHIV0LATILE ORGANICS
EXCEPT FOR ACETONE, SHRENE, ACENAPHTHYLENE, eEHIO(g,h,UPERyLENE, DIBENZOli.hlANTHRACENE, AND BIS(2-ETHYLHEXYLIPHTHALATE.

191 pH READIHGS IN STANDARD UNITS 
(10) CONDUCTIVITY READINGS IN HICROHHOS/CH 
(111 TEHPERATURE IN DEGREES CELSIUS



UELI. IDENTIFIER 

SANPLE IDENTIFIER 

DATE OF SANPLE DDLLECTIQN

NN-4

TABLE 5 (CDNT.l
CHEniCALS FOUND IN 6R0UNDNATER SANPLES

ITHACA-COURT.STREET SITE.

HN-5

HN-I04 NN-204 NN-304

2/4/Bi 4/I7/8i e/4/8i

HN-103 Ni-203 NN-303

2/4/Bi 4/17/8i S/4/Bi

HN-i

SHEET 2 OF 2

HN-IOi HN-IOi HN-20i HN-20i NN-3Di Ni-306
6C/NS 6C/NS DUP

274/Bi 2/4/8i 4/I7/8i 4/17/Bi 8/4/Bi 8/4/8i

••VOLATILE 0R6AN1CS IN6/Lli<
-VOLATILE AROHAIICS- 

BENZENE 
TOLUENE 
ETNVLBENIENE 
STYRENE
TOTAL TYLENE . 
e - lYLENE 
0 - lYLENE 
p - IVLENE 
TRIHETHYLBENZENE 
-OTHEfi- 

ACETONE

ND ND NO ND ND 0.190 8.300 6.300 2.000 2.100 1.600 1.600
NO ND NO NO ND 0.017 0.590 0.840 14) 141 0.150 0.120
NO ND ND HD ND NO NO ND HD NO ND NO
NO ND ND ND ND ND ND ND NO ND HD ND
— — ~ — — — — 4.100 — 1.100 ~ —
NO ND ND ND ND 0.034 (41 - 0.210 - 0.360 0.360
HD ND ND ND NO 0.054 O.SSO — 0.420 — 0.370 0.390
HO ND ND NO ND 0.026 (41 — 0.260 — 0.240 0.260
ND ND ND ND ND NO NO — ND — 0.083 0.074

“ 11.000 ND

TOTAL VOLATILE ARONAIICS

-PRH-

NO ND NO NO 0.341

••SENIVOLATILE ORSANICS IHS/LIH

V.940 11.440 2.890 3.200 2.803 2.804

ACENAPHTHENE NO ND ND ND NO ND HD 0.120 0.024 0.069 ND ND
ACENAPHTHYLENE NO ND HD ND ND ND NO (41 0.097 (41 (5) 13)
ANTHRACENE NO ND HD ND ND NO HD ND 0.029 141 ND ND
BENZOIblFLUQRANTHENE ND ND ND NO ND ND ND ND 0.024 (4,7) NO ND
BEHZOIklFLUORANTHENE ND ND ND ND ND ND ND ND 0.022 (4,7) NO ND
BENZOIp,h,ilPERYLEN£ NO ND NO ND ND ND ND ND NO ND ND NO
BENZOialAHTHRACENE ND ND HD ND NO ND ND ND (61 141 ND ND
BENZOIalPYRENE ND ND ND ND ND ND ND ND 0.020 141 ND ND
CHRYSENE ND ND ND ND HD ND ND ND 0.048 141 ND HD
DIBENZOIa,hlAHTHRACENE ND ND ND ND ND ND ' nd NO ND HD ND ND
FLUORANTHENE ND ND ND NO ND HD ND NO 0.032 141 ND ND
FLUORENE ND ND ND NO ND ND NO 141 0.460 14) 4.60D 1.300
INDEN0ll,2,3,-cd)PVREN£ NO ND NO ND ND NO ND ND (41 ND ND NO
NAPHTHALENE ND ND ND ND ND NO NO 9.400 0.400 0.31D 22.000 6.400
PHENANTHRENE ND ND HD ND ND ND NO 14) 0.047 14) ND ND
PYRENE ND ND NO NO ND ND ND ND 0.053 D.034 ND ND

-OYHER- 
2-4 DIMETHYLPHENOL .. „ _ „ „ „ 0.570 „ 0.170
BIS12-ETHYLHEXYLIPHTHALATE - - - — — ~ ~ ND — 0.043 - -
PHENOL — ” — — - - — 14) - 0.046 — "

TOTAL PAH ND ND ND ND NO ND HD 9.520 1.258 0.413 26.600 7.900

••OTHER CHENICALS IHE/LItt

-HETAL5-
IRON 0.23 0.72 0.93 D.28 0.64 0.32 1.8 2.2 0.62 0.44
LEAD NO — ND — — ND „
ZINC NO ND ND ND 0.013 ND ND 0.013 HD ND
-CYAHIOE- 

TOTAL CYANIDE HD ND HD ND ND NO 0.34 1.7 1.94 1.93
AMENABLE CYANIDE ND ND ND ND ND NO 0.13 0.23 0.13 ND
FERRO-FERRI CYANIDE ND ND NO ND HD NO 0.21 1.47 i.ei 1.93
-OTHER-

TOTAL RECOVERABLE PHENOLICS NO 0.043 NO ND NO NO ND 0.65 D.13 0.15
TOTAL 0R6AHIC CARBON 7.3 12 5.07 9.7 4.3 2.25 6.7 IB 19.0 19.8
TOTAL NEN YORK STATE
RESULAIED QROANICS 181 ND 0.043 NO ND HD 0.341 9.940 21.530 4.701 3.829 29.535 10.854

pH (91 7.7 7.4 7.6

••FIELD MEASUREMENTSit 

7.7 7.4 7.8 7.0 6.8 7.5
COHBUCIIVIIY (101 695.0 607.0 740.0 664.0 609.0 755.0 3230.0 10240.0 3130.0
TEMPERATURE (111 10.9 13.7 13.2 11.7 14.0 13.1 8.4 9.4 15.2

HOTES:
(11 1N81CATES SANPLE VALUES HERE OBTAINED BY 6C/HS(EPA HETHODS 624 AND 6251. ALL OTHER VALUES OBTAINED BY HPLC (EPA METHODS 602 AND 6101. 
(21 ND = NOT DETECTED (SEE APPENDll B-1 FOR HININON DETECTION LIHITSI.
(31 = NOT ANALYZED
141 IRALE CONCENIRAIIONS DETECTED DELON tHE QUANTIFIABLE REPORTINB LIHII.
(31 ACENAPHTHYLENE AND NAPHTHALENE, COELUTED.
161 BENZOialAHTHRACENE AND CHRYSENE, COELUTED.
(71 BENZO(blFLUDRANIHENE AND BENZOdlFLUORANTHENE, COELUTED.
(BI IHE H.Y. BIAIE CLASS SA 6ROUHONATER STANDARD FOR ORSANICS INCLUDES PHENOLIC COHPOONDS, VQLAIILE ORSANICS, AND SENIVOLATILE ORSANICS 

EICEPI FOR ACETONE, STYRENE, ACENAPHTHYLENE, 8ENZ0l9,h,ilPERVLENE, DIBENZO(a,h)AHTHRACEHE, AND IllS(2-ETHYLHEIYL)PHIHALATE.
I9l pH REAOINSS IN STANDARD UNITS 

IlDI CONDUCTIVITY REAOINSS IN NICRONOHS/CN 
(111 ItnptRnIORE IN DEGHEES CELSIUS



apparent in the PAH results between the analytical methods. For example, in 
sample MW-106 (round 1, monitoring well 6), no seraivolatiles were detected with 
HPLC while acenaphthene and naphthalene were reported by GC/MS at a combined 
concentration of 9.5 mg/Z.. More typically, the GC/MS analysis detected the 
same PAH compounds as the HPLC but at lower concentrations.

Duplicate samples were also collected during each sampling round. Comparabili­
ty between duplicate analyses was good, with one exception. Thirteen PAH 
compounds were detected in sample MW-202, while none were detected in the 
duplicate. A comparison between the PAH concentrations in Table 5 and the 
solubility limits for PAH compounds in water at 20 to 25°C (see Appendix B-2) 
indicates many detectable concentrations are well above the solubility limits. 
(The sampling protocol for the semi-volatile organic analysis does not allow 
sample filtration.) Discrepancies in the PAH results are therefore likely 
related to diffyrences in the amount of soil/sediment in the analytical 
samples.

Other quality control samples collected during each of the groundwater sampling 
events at Court Street were sampler, trip, and filtration blanks. The analyti­
cal results for these quality assurance samples are presented in Appendix B-3. 
No organic compounds were found in any of the sampler or trip blanks. The 
filtration blanks were analyzed for metals and TOC only. A TOC concentration 
of 0.9 mg/Z was reported in the round 3 filtration blank (FB-301).

The volatile and semivolatile compounds detected in the groundwater samples 
were also found in the tar samples from the storage vessels with the exception 
of acetone and bis(2-ethylhexyl)phthalate. Acetone was present in five of the 
six GC/MS samples at concentrations of from 0.23 mg/Z to 11.0 mg/Z. The 
highest concentration of acetone, 11.0 mg/Z, was detected at MW-6 during the 
February sampling event but was not detected at this well two months later.
Bis(2-ethylhexyl)phthalate was detected in sample MV-206 (0.045 mg/Z) and at 
trace levels in samples MW-201 and MW-303. Both acetone and 
bis(2-ethylhexyl)phthalate are common laboratory contaminants and are often 
reported in environmental sampling results.

3.4.3.2 Other Chemicals. Groundwater samples were analyzed for iron, zinc, 
total cyanide, amenable cyanide, total phenols, and total organic carbon on all 
three sampling rounds. Lead was added to the list of inorganic analytes during 
round 2. The results of these analyses are presented in Table 5.

As shown in Table 5, iron concentrations ranged from 0.1 mg/Z (MW-103) to 2.2 
mg/Z (MW-206). Iron was not detected in MW-103 DUP. Zinc was present in three 
well samples: 0.01 mg/Z (MW-205), 0.02 mg/Z (MW-206), and 0.011 mg/Z (MW-302).
No lead was found in the round 2 samples.

As with the soils data, ferro-ferricyanide concentrations were computed by 
subtracting amenable cyanide from total cyanide (APHA, 1985). Ferro- 
ferricyanide was detected in wells MW-2, MW-3, and MW-6 on all three rounds. 
Detected concentrations averaged 0.085 mg/l at MW-2, 0.016 mg/l at MW-3, and
1.35 mg/l at MW-6.
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The results of the analyses for total recoverable phenolics and total organic 
carbon were fairly consistent among samples and from round to round. Phenolics 
were either absent or present in small concentrations (<0.7 mg/£) in all 
samples. The lowest reported value for total organic carbon was 0.88 mg/£ in 
sample MW-303 and the highest was 19.8 mg/£ in sample MW-3^6 DUP. As with 
soils, the TOC concentrations were higher than the sura of thê  volatile and 
semivolatile organic compounds in the groundwater samples with the following 
exception. TOC concentrations were lower in the three samples with the highest 
concentrations of PAHs. Because the TOC samples are filtered before analysis 
and the PAH samples are not, this is evidence that the PAH results include 
suspended as well as dissolved compounds. This observation is supported by the' 
PAH solubility data presented in Appendix B-2.

The results of duplicate analyses were comparable on each round. The round 2 
sampler blank contained low levels of iron (0.21 rag/£) and phenolics 
(0.035 mg/£). Sampler blanks from the other two rounds were free of the ana­
lytes. The round 1 filtration blank contained only a low level of zinc (0.011 
mg/£) (see Appendix B-3).

3.4.4 Air

Six air samples, including a duplicate and a trip blank, were analyzed by ERCO 
for PAH and iron. Iron was included in the analytical program because of its 
indicator value for the potential release of iron cyanide compounds typically 
associated with coal gasification wastes. Air sampling procedures are de­
scribed in Appendix A-8. The analytical results are shown in Table 6 in units 
of pg/m^.

3.4.4.1 PAH Compounds. Review of the PAH results in Table 6 indicates the 
presence of 9 of the 16 PAH compounds listed. There is, however, no apprecia­
ble difference in values reported for the upwind, onsite, or downwind sampling 
stations. These results indicate that the PAH detections are most likely a 
result of background concentrations.

Comparison of the duplicate samples collected at Station A-3 shows some differ­
ences in the compounds detected and the quantities of specific compounds. 
However, where a compound was detected in one sample but not the other, the 
reported concentrations were close to the minimum detection limit. The trip 
blank for PAH monitoring contained naphthalene in the same order of magnitude 
as the other samples and trace concentrations of six other PAH compounds. 
Because the blank was prepared and handled identically to the air samples, the 
source of the chemicals detected in those samples is not known.

3.4.4.2 Iron. Iron was also detected in low concentrations at upwind, on­
site, and downwind sampling locations (Table 6). A slightly higher iron 
concentration was reported at station A-2 (onsite) than at the others. This 
elevated onsite concentration points to a slight release of particulate matter 
containing this element during test pitting at the site. The presence of iron 
in the trip blank suggests that the low background iron content of the membrane 
filter may be responsible for the majority of iron reported in the air samples. 
The iron results for the duplicate samples collected at station A-3 exhibited 
only an 18 percent difference which indicates an acceptable method precision.
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TABLE 6
RESULTS OF AMBIENT AIR MONITORING 

ITHACA-COURT STREET SITE

Station Location 
Sample Identifier

Upwind
A-101

Onsite
A-102

Onsite
A-104

Downwind
A-103

Downwind 
A-103 DUP

Trip
Blank
FB-101

High-Volume Samplers

Volume sampled (m*) 101.9 107.0 101.9 108.5 101.9 —

PAHs (pg/m*)*
Acenaphthene 0.58 ND* ND 0.24 ND T*
Acenaphthylene 0.70 ND ND ND ND ND
Anthracene T 0.43 ND T ND T
Benzo(a)anthra cene __4 ND ND __4 __4 ND
Benzo(b)fluo ranthene ND ND ND ND ND ND
Benzo(k)fluoranthene ND ND ND . ND ND ND
Benzo(g,h,i)perylene ND ND ND ND ND ND
Benzo(a)pyrene ND ND ND ND ND ND
Chrysene T ND ND 0.22 0.53 ND
Dibenzo(a,h)anthracene ND ND ND ND ND ND
Fluoranthene ND 0.42 ND T 0.32 T
Fluorene 1.67 1.12 ND 1.01 1.18 T
Indeno(1,2,3-cd)pyrene ND ND ND ND ND ND
Naphthalene 0.53 0.26 0.65 0.44 0.98 48.0^
Phenanthrene T 0.34 1.08 T 0.39 T
Pyrene 0.42 ND ND ND ND T

Total PAHs 3.90 2.57 1.73 1.91 3.40 0.48®

Low Flow Pumps

Volume Sampled (liters) 1,092.2 1,035.0 956.7 1,029.7 1,072.7

Iron (pg/m*)’ 2.66 3.38 2.3 2.14 2.52 2.7®

^Minimum detection limit (MDL) is 0.20 pg/m*, based on a nominal sample volume of 
100 m*.

^ND = Not detected
*T = Detected in trace concentrations at or below the MDL.
^Coelution with Chrysene.
®Value in pg.
^Estimated based on 100 m* sample volume.
’Minimum detection limit is 0.63 pg/m*, based on a nominal sample volume of 800 
liters (0.8m*).

9.86.82T
0 0 1 1 . 0 . 0
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Analyses of soil samples from the Court Street site have confirmed the presence 
of coal tar related organic compounds in the soils near the former coal gasifi­
cation structures (see Figure 14). These organic compounds were absent or 
present in low concentrations in soil samples collected along the eastern or 
western boundaries of the site, away from what was the active plant area.
Almost all of the organic chemicals found are typical constituents of coal tar. 
The exceptions are acetone, methylene chloride, and tetrachloroethene which 
were detected at one location at concentrations which could be indicative of 
laboratory contamination.

Coal tar related volatile and semivolatile organic compounds were consistently 
present in samples from monitoring wells MW-2 and MW-6, which are adjacent to 
former coal gasification structures. These wells are monitoring the shallow 
groundwater system present in the upper clayey silt and fill at depths of 4 to 
15 feet. Organic compounds were detected either irregularly and at low concen­
trations or not at all at the four remaining wells. These four wells are in 
upgradient and downgradient positions with respect to the site and groundwater 
flow in the sand stratum which they monitor (25 to 35 feet deep). Wells MW-2, 
MW-3, and MW-6 contained detectable quantities of ferro-ferricyanide, which was 
absent from the other wells. The chemicals detected in the groundwater are 
constituents of coal tar with two exceptions: acetone and bis(2-ethylhexyl)-
phthalate. Both of these compounds are suspected of being sampling or analysis 
contaminants.

The results of the air sampling program show that PAHs and iron were present in 
air samples collected during test pitting at the site. However, the concen­
trations of chemicals at- the upwind station were comparable to concentrations 
detected onsite and downwind, which indicates background rather than site 
contributions.

The results of the GC/MS confirmatory analyses for soil and groundwater samples 
showed that more PAHs may be present in the sampled media at lower concentra­
tions than indicated by the HPLC data.

3.4.5 Summary
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4.0 SITE ASSESSMENT

The environmental conditions at the Court Street site are summarized in Table
7. Chemicals related to the former use of the site for coal gasification are 
present in the shallow soil and groundwater at the site. Section 4 addresses 
the significance of this finding. The toxicological properties of detected 
chemicals are summarized in Table 8. A description of the behavior of these 
chemicals in the soil and groundwater environment as it relates to the poten­
tial for offsite migration is presented in Section 4.1. The analytical results 
are compared to potentially applicable state criteria, where available, in 
Section 4.2. Potential risks and potentially applicable remedial alternatives 
are identified in Sections 4.3 and 4.4.

4.1 TRANSPORT AND FATE

Chemical transport mechanisms are summarized in Table 7. The primary pathway 
for chemical transport at Court Street is shallow groundwater migration.
However, one offsetting factor is limited recharge and flushing of chemicals 
because of the asphalt cap and building cover. There is a potential for 
offsite movement of aromatic compounds, the lighter PAH compounds, and 
phenolics via this route. The rate and direction of shallow groundwater flow 
is dependent on the existence of preferential flow paths, such as utility 
trenches, fill pockets, root channels, and vertical openings at the top of the 
clayey silt stratum. The horizontal groundwater flow rate in the fill is 
estimated to be approximately 8 ft/yr compared to only 0.1 ft/yr in the clayey 
silt. Additional data regarding these types of features at the site are 
needed.

Groundwater flow in the clayey silt layer is slow in both the horizontal and 
vertical planes because of its low permeability and low vertical seepage 
gradient. These factors and the anticipated high cation exchange capacity of 
this fine-grained layer will act to retard the migration of chemicals. The 
chemical data collected from the deep downgradient wells indicate that site-re­
lated chemicals are being held in the silt layer above the more permeable sand 
stratum. These data need to be confirmed with GC/MS analysis, especially at 
MW-5.

The pavement at the Court Street site greatly reduces the potential for direct 
contact with chemicals and for transport via volatilization. Should excava­
tions occur in the soils near the former gas plant structures, a contact hazard 
could exist and odors and measurable releases of volatile organics could 
possibly occur.

4.2 COMPARISON OF ANALYTICAL RESULTS TO REGULATORY CRITERIA

Analytical results are compared to potentially applicable state criteria, where 
available, in this section. The comparison of analytical results to regulatory 
criteria is presented by media.
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TABLE 7
SUMMARY OF ENVIRONMENTAL CONDITIONS

ITHACA-COURT STREET SITE
Technical Coal Tar in Storage Vessels
Factors and Onsite Soils Groundwater Air

Chemicals The following chemicals have been
Present detected in the coal tar in the

storage vessels and in the soils near 
former coal gasification structures: ■
- benzene
- toluene
- ethylbenzene
- styrene
- xylenes
- naphthalene and 15 other

polynuclear aromatic 
hydrocarbons (PAH)

- heavy metals
- phenolic compounds

Cyanide compounds derived 
from purification wastes 
have also been found in shallow 
soil onsite.

The coal tar in the vessels appears 
to contain significant amoiuts of 
inorganic chloride and is ignitable.

Chemical Seepage of free liquid wastes and
Transport leaching of soluble chemicals
Mechanism to groundwater are the most likely

transport mechanisms. Volatilization 
of chemicals is unlikely unless the 
coal tar storage vessels or soil 
is disturbed. Soil erosion is not a 
likely chemical transport mechanism 
because most of the site is paved.

The following chemicals have been 
detected in the shallow (4 to 15 feet) 
groundwater at the site:
- benzene
- toluene
- ethylbenzene ?
- xylenes
- naphthalene and 14 other PAH compounds
- cyanide compounds
- iron

Some organic chemicals were detected • 
infrequently and in low concentrations 
in <the deeper (25 to 35 ft.) groundwater 
(benzene, toluene, xylenes, fluoranthene, 
and napthalene).

The groundwater surface is within 
7 feet of the ground surface, in fill 
and clayey silt outwash soils. J 
Shallow groundwater movement 
appears to be to the west/southwest 
with flow towards Cayuga Inlet.
The direction of shallow flow is 
highly influenced by the distribution of 
the highly permeable fill material.
There is a deeper, semi-confined groundwater 
system in a sand stratum at approximately 
25 to 35 ft. Groundwater movement in this 
system is to the northwest. Flow in a 
second sand and gravel aquifer at between 
50 and 100 feet below ground surface is 
believed to be from south to north.

The following PAHs were detected in on-site 
and/or downwind air samples collected during 
test pit excavations: acenaphthene,
anthracene, chrysene, fluoranthene, fluorene, 
naphthalene, and phenanthrene. All of these 
chemicals except fluoranthene were also 
detected at the upwind station. Iron was 
detected at all four sampling locations.

Volatilization and particulate 
migration via wind scour are not presently 
of concern because most of the site is paved. 
Volatilization would be the primary transport 
route if materials were exposed. Winds in 
the area are generally from the northwest but 
were from the southwest during the May 1986 
air sampling event.
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TABLE 7 (Cont.)
SUMMARY OF ENVIRONMENTAL CONDITIONSITHACA-COURT STREET SITE

Technical
Factors Onsite Soils Groundwater Air

Expected Per- The volatile fraction of the coal
sistence of tar is expected to vaporize slowly
Chemicals in into the air. Soluble components
the Environ- of coal tar are expected to leach
ment into the groundwater. All components

except iron cyanide compounds are 
biodegradable.

The coal tar-related chemicals 
detected in the groundwater are expected 
to biodegrade, migrate and disperse in 
the groundwater and adsorb to aquifer 
materials.

If chemical constituents were released to 
the air, they would be rapidly dispersed and 
susceptible to photo-oxidation.

Existing The probability of direct Con­
or Potential tact to humans or animals is
Receptors of low since the site is paved
Chemicals and the coal tar storage

vessels are buried. If excavations 
were made at the site, however, 
workers and area residents could 
be exposed to chemicals in the soil. 
Chemicals leaching may be transported 
off-site but there are no drinking 
water supply wells in the vicinity 
of the site (see groundwater).

In the absence of water supply wells in 
the area, exposure to chemicals in the 
shallow groundwater may occur in 
building and utility excavations in 
the site vicinity. The only direct 
groundwater usage is at a shallow 
agricultural well (6 ft. deep) Ij-milg 
northwest of the site. Because shallow 
groundwater appears to flow to the 
southwest from the site, this well 
would not be expected to be affected 
by chemicals at the site.

Humans and animals in the 
vicinity of the site would be 
potential receptors of releases of 
chemicals to the air during site activites 
which result in prolonged exposure of coal 
tar wastes. Some potentially sensitive 
•land uses in the site vicinity are:
- onsite businesses
- parks
- day care centers
- elementary schools
- nursing homes
- garden plots
- boat yards

9.86.82T0013.0.0



TOXICOLOGICAL PROPERTIES OF COMPOUNDS IDENTIFIED 
IN VARIOUS MEDIA 

ITHACA-COURT STREET SITE

TABLE 8

Compound Class Media Identified In Specific Compounds ToxicoIoBical Properties’

Volatile Organic Compounds Groundwater 
Subsurface soil

Toluene, benzene, 
xylenes, ethylbenzene, 
trimethylbenzene

These aromatic compounds are absorbed readily through the respiratory 
and gastrointestinal (GI) tracts and can also be absorbed through the 
skin. Benzene has the potential to cause cancer. Depending on the 
dose received, the other compounds can exert toxic effects on the 
liver and kidneys; they can also act as central nervous system (CNS) 
depressants and respiratory irritants.

Semivolatile Compounds 

o PAHs Groundwater 
Subsurface soil 
Air

o Phthalate esters

o Phenolic compounds

Groundwater

Groundwater

Fluoranthene, naphthalene, 
acenaphthene, acenaphthylene, 
anthracene, benzo(a)pyrene, 
chrysene, fluorene, phenan­
threne, benzofluoranthenes, 
indeno(1,2,3-cd)pyrene

Bis(2-ethylhexyl)phthalate
(DEHP)

Phenol, 2,A-dimethylphenol

PAHs are a diverse group of compounds of varying toxicity. They are 
highly lipid-soluble and are absorbed through the GI and respiratory 
tracts, and to a lesser degree, through the skin. Many PAHs have 
been shown to be potentially carcinogenic. Other PAHs are thought 
to be noncarcinogenic; these include fluorene, anthracene, pyrene, 
naphthalene, acenaphthene, phenanthrene, and fluoranthene. The acute 
toxicity and chronic toxicity of low level exposure are not well 
understood.

DEHP is considered a probable human carcinogen. It has low acute 
toxicity. Veiry high doses are potentially teratogenic and 
embryotoxic.

Depending on the dose, these compounds can produce liver and kidney 
toxicity and CNS effects. They can act as respiratory and skin 
irritants.

Inorganic Compounds Groundwater 
Subsurface soil

Iron, lead, zinc, cyanide Iron and zinc are essential nutrients. They can produce objection­
able effects such as staining, bad taste, and GI irritation at high 
levels. Lead is a toxic metal that accumulates in the body. At 
certain levels it can produce neurotoxic effects, kidney toxicity, 
and effects on blood-foirming tissues. Cyanide that is bioavailahle 
can exert toxic effects on the liver, kidneys, CNS, and cardiovascular 
system at high enough levels.

In assessing the risks to human health and the environment posed by these chemicals, not only toxicologicial properties but also potential receptors 
and probable exposure conditions must be considered. These factors will be addressed in the Task 4 risk assessment.



4.2.1 Standards and Guidelines

As part of the site assessment process, environmental and health criteria that 
may be applicable at the site were reviewed. The review covered regulatory 
standards and guidelines included in the following; (1) New York State 
regulations; (2) National Drinking Water Regulations; (3) EPA Ambient Water 
Quality Criteria; (4) EPA Health Advisories; (5) Occupational Safety and Health 
Administration (OSHA) standards; (6) American Conference of Governmental and 
Industrial Hygienists (ACGIH) guidelines; and (7) hazardous waste regulations 
under the Resource Conservation and Recovery Act (RCRA). Potentially applica­
ble criteria are shown in Table 9.

Criteria are not available for the chemicals of interest in soils. Criteria 
are also lacking for many of the detected chemicals in groundwater. New York 
State has established groundwater criteria for all of the chemicals which are 
regulated at the federal level plus many which are not. And, where both 
federal and state criteria exist for a given chemical, the New York State 
standard is always more stringent. For these reasons, the New York State 
standards and guidance values are used in this assessment. The State standards 
are enforceable by regulation while the guidance values are not enforceable by 
law.

4.2.2 Coal Tar

The coal tar samples collected from the two coal tar storage vessels at Court 
Street on January 15 and 16, 1986, were tested for two of the four characteris­
tics of hazardous wastes (as defined by 40 CFR Part 261 Subpart C): EP toxici­
ty and ignitability. While neither sample contained EP leachable metals in 
excess of the hazardous waste characteristic specified by EPA, both coal tar 
samples ignited at temperatures below the EPA characteristic limit of 140°F 
(see Table 2). The coal tar in the storage vessels therefore exhibits the EPA 
ignitability characteristic of a hazardous waste by RCRA and if removed, may be 
subject to RCRA regulations governing storage, transport, and disposal. New 
York State currently follows the federal criteria for characteristics of 
hazardous waste (Goldman, 1985).

4.2.3 Soil

As previously stated, the review of criteria did not uncover any regulations or 
guidelines pertaining to the detected’chemicals in soils, at either the federal 
or state level. In lieu of such criteria, a qualitative assessment based on 
total PAHs is provided. PAHs were selected for this assessment because of 
their prevalence in coal tar (see Table 1) and their expected persistence in 
the soil environment.

PAHs are a diverse group of compounds of varying toxicity. They are highly 
lipid-soluble and are absorbed through the gastrointestinal and respiratory 
tracts. Some PAHs have been shown to have carcinogenic potential while others 
do not exhibit carcinogenicity. In developing ambient water quality criteria, 
the New York State Department of Environmental Conservation (NYSDEC) classified 
the following PAHs as carcinogenic: benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and indeno(1,2,3red)pyrene
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TABLE 1-
POTETITIALLV APPLICABLE CRITERIA 

FOR CHEniCALS FDUHD IN GROUNDNATER 
ITHACA-COURT STREET SITE

NEN YORK STATE 
STANDARDS AND SUIDANCE 

FDR CLASS EA SROUNDNATERIII
NATIONAL DRINKINS HATER 

REGULATIONS

5TANDARDSI2I BUTDANCE 
VALUES 12)

HAY IHUN 
CONTAHINANT 

LEVELS 131

NAY Inun 
CONTAYIINANT 

LEVEL 
E0ALI4I

EPA
HEALTH

ADVIS0RIESI5I

LIFETINE
ADULT

EYFOSURE

-VOLATILE AROdATIES- 
BEN2ENE 
TOLUENE 
ETHYLBEN2EHE 
STYRENE 
TOTAL lYLENE 
9-IYLENE 
o-YVLEHE 
p-JYLENE
TR1IIEIHYLBEN2ENE 
-OTHER- 

ACETONE ■

ND (i) 

0.931

UVOLAIILE ORGANICS (nS/L)»»

0.03
0.05

0.05

0.05

0.005 m 0
2 (7) 

0.6B 171

0.44 (7)

2
O.EB
1.4

0.44

-PAH-
ACEHAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZOIblFLUQRANTHENE
BEHIDIIIFLUORANTHENE
BEWDt5,li,i)FERYLENE
BEHZOIjlAMTHRACENE
BENZOIalPYRENE NB IB)
CHRYSENE
DIBEH20(a,hlANIHRACENE
FLUORANTHENE
FLUORENE
INDENail,2,3,-C(llPYRENE
NAFHIHALEHE
FHENAHTHREHE
FYREHE
-OTHER-

PHENOL
2.4-DICHLOROPHEHOL —
2.4-DinETHYLFHENOL
BISI2-ETHYLHEYYL1PHIHALATE 4.2

TOTAL NTS RESULAIED OSGANICS 0.1 IB)

••SENIVOLATILE ORSANICS (HG/LHv

0.02

0.05
0.000002
0.000002

0.000002
0.000002

0.05
0.05

0.000002
0.01
0.05
0.05

0.0003

• •OTHER CHENICALS iNG/D̂ s
-NETAL5-

IRON
LEAD
ZINC
-CYANIDE- 

TOTAL CYANIDE 
FERRO-FERRI CYANIDE 
FREE CYANIDE 
-OTHER-

TOIAL PHENOLS 191 
TOTAL ORGANIC CARBON

0.3
0.025

5

0.2

0.001

0.05 0.02 17)

0.75

NOTES:
111 CLASS GA DENOTES FRESH EROUNDNArER HHICH IS A SOURCE OF POTABLE HATER SUPPLY.
(21 SEE HY5 0IVI5I0N OF HATER TECHNICAL AND OPERATIONAL SUIDANCE SERIES 85-H-3B, AUGUST 1985, FOR MORE INFORNATION.
(3) NCLS (NAJINUN CONIANIMANI LEVELS! ARE ENFORCEABLE STANDARDS PRONULGATED UNDER THE NATIONAL PRIHARY DRINKINS NATER ACT

FDR HATER SUPPLY SVSIENS SUBJECT TO REGULATIONS OF 40 CFR 141 AND 40 CFR 142.
(41 NCLG'S (HAIINUn CONTANINANT LEVEL GOALS) ARE NON-EIIFORCEABLE HEALTH GOALS HHICH HAVE BEEN SET AT A LEVEL OF NO KNOHN

OR ANTICIPATED ADVERSE HEALTH EFFECTS AND INCLUDE A NARBIN OF SAFETY. FOR KONCARCINDGENS, NCLG’S ARE BASED ON CHRONIC TOZICITY DATA. 
FDR CARCIHOEENS NCLG'S ARE PROPOSED AT IHE ZERO LEVEL.

(5) EPA HA (USEPA HEALTH ADVISORIES, FORNERLY SNARL'S) ARE NON-ENFORCEABLE CRITERIA ESTABLISHED BY IHE OFFICE OF DRINKINS NATER.
THEY ARE SET AT LEVELS HHERE ADVERSE HEALTH EFFECTS ARE NOT EYFECIED. CARCINOGENIC RISKS ARE NOT TAKEN INTO CONSIDERATION.

(B) ND = NOT DETECTABLE BY USEPA HETHODS B02 OR B24 (BENZENEI OR HETHODS BIO OR B25 (BENZOIalPYRENE).
(71 PROPOSED
(BI INCLUDES ALL OF THE ORGANIC CHENICALS LISTED EXCEPT ACENAPHTHYLENE, BENZO(B,h,i)PERYLENE, DIDENZOIa.hlAMTHRACENE, AND STYRENE.
(91 AS NEASUREO BY AFHA NETHOD 5I0.B NHICH IS EDUIVALENT TO EPA NETHOD 420.1 (SEE APHA, 1905; USEPA, 1983).



(NYSDEC, 1985b). In addition, many PAHs are skin and eye irritants (NIOSH, 
1982).

In Figure 15, the concentration of total PAHs in soil samples collected at 
Court Street are graphically displayed. PAHs were present in almost all of the 
samples collected from the former active plant area in concentrations ranging 
from 1 to 4,000 ppm range. These samples were collected primarily from the top 
10 feet of soil below the asphalt. Because the area is paved, the likelihood 
of prolonged exposure of humans or animals to these soils is remote. Inciden­
tal contact (e.g., during excavations) resulting in dermal or eye irritation is 
the most probable exposure route at the site. Additional data on the 
concentrations and distribution of these chemicals as well as potential 
exposure routes are needed to complete the detailed risk assessment planned for 
Task 4.

4.2.4 Groundwater

The potentially applicable federal and state criteria for groundwater that were 
identified in the criteria review are listed in Table 9. Most of the criteria 
are based on the assumption that the water being evaluated will be used as a 
drinking water supply. The New York State standards and guidelines are for 
fresh groundwater used as a source of potable water. The federal maximum 
contaminant levels (MCLs) are enforceable standards for water supply systems 
promulgated under the National Primary Drinking Water Act. Maximum contaminant 
level goals (MCLGs) are nonenforceable health goals designed to prevent any 
adverse health effects or risks and was established under the Safe Drinking 
Water Act (SDWA) without considering the cost or feasibility of attainment.
The EPA health advisories, established by the Office of Drinking Water, are set 
at levels where adverse health effects are not expected. Carcinogenic risks 
are not taken into consideration. These advisories do take into account the 
length of exposure to the chemical in drinking water.

As discussed in Section 3.2, groundwater is not used as a potable water supply 
source in Ithaca. However, there is a high yield sand and gravel aquifer of 
good quality beneath the city at depths of between 50 and 100 feet which could 
potentially be developed as a water supply source in the future. NYSDEC has 
established the upstate groundwater program to protect and conserve groundwater 
for a best usage as a source of drinking water (NYSDEC, 1985a). While this 
approach and goal may be appropriate for prospective actions, it imposes severe 
constraints if used to define clean-up of inactive facilities where the ground­
water already contains chemicals in excess of the criteria.

As shown in Table 9, standards have been promulgated by the State of New York 
for only six of the chemicals detected in groundwater at Court Street: 
benzene, benzo(a)pyrene, total organics, total cyanide, total phenols, and 
iron. Figures 16 and 17 graphically depict the relationship between the 
promulgated state standards and the groundwater analyses results. For benzene 
and benzo(a)pyrene, the state standard states that the chemical be not 
detectable by EPA Methods 602 or 624 for benzene, and EPA Methods 610 or 625 
for benzo(a)pyrene (Ryan, 1987). These are the methods which were used to 
analyze the Court Street groundwater samples (see Appendix B-1). Because the 
minimum detection limit (MDL) varies with the analytical method (Methods 602
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and 610 are more sensitive than Methods 624 and 625) and with the quality of 
the sample (samples requiring more dilution of the sample (samples requiring 
more dilution have higher MDLs), the standards for benzene and benzo(a)pyrene 
are variable. The total phenols standard refers to phenols as measured by the 
American Public Health Association Method 510.B (Ryan, 1987; APHA, 1985). The 
analytical method used to measure phenols at Court Street was EPA method 420.1 
which is identical to Method 510.B (USEPA, 1983). The detection limit reported 
by the analytical laboratory (ERCO) of 0.01 mg/£ is an order of magnitude 
higher than the New York State Standard of 0.001 mg/£. However, the ERCO 
detection limit is reasonable based on the precision and accuracy capabilities 
of the methodology (USEPA, 1983). The data in Figure 16 are presented on a 
logarithmic scale and the data in Figure 17 are on a linear scale.

The figures show that the standards were exceeded more often in the shallow 
groundwater wells (MW-2 and MW-6) than in the intermediate sand aquifer wells 
(MW-1, MW-3, MW-4 and MW-5). The benzene standard was exceeded consistently at 
MW-6, twice at MW-2 and only once at MW-5. The standard for benzo(a)pyrene was 
exceeded twice at MW-2, and equaled once at MW-6. New York State also has a . 
standard for total regulated organics of 0.10 mg/£ (NYSDEC, 1985b). This 
standard includes all of the volatile aromatics in Table 9, except styrene, and 
all of the PAHs except acenaphthalene, benzo(g,h,i)perylene, and dibenzo(a,h)- 
anthracene. In addition, total phenol and phenolic compounds are included in 
the total. The total regulated organics standard was exceeded during at least 
one sampling round at all wells except MW-4. However, there were only two 
wells (MW-2 and MW-6) where the standard was exceeded on more than one sampling 
round.

For total cyanide, only the three samples from MW-6 were in excess of the 
standard. The results of the total phenols analysis were inconsistent. The 
New York State standard was exceeded at 5 of the 6 wells (including the upgra­
dient well) on round 2, and at MW-6 only on Round 3. Phenols were not detected 
in any of the other samples. The iron standard was exceeded at least twice at 
all wells except the upgradient well (MW-1). Iron concentrations were highest 
at the two shallow wells (MW-2 and MW-6) and these were the only wells where 
the iron standard was exceeded on all three rounds.

Samples from the shallow wells (MW-2 and MW-6) contained chemicals in excess of 
many of the New York State guidance values, as shown in Table 10. Only three 
chemicals were found in excess of these guidance values in the intermediate 
wells: fluoranthene and naphthalene at MW-3, and total xylene at MW-5. In
each case, these chemicals were detected on only one of the three sampling 
rounds. The frequency of guidance value exceedances at the Court Street wells 
increased in the following order: MW-1 and MW-4 (zero exceedances), MW-5
(one), MW-3 (two), MW-6 (18), and MW-2 (30).

4.2.5 Air

The Court Street air samples were analyzed for PAHs and iron. The current New 
York State guidance, known as acceptable ambient level (AAL), for PAHs is based 
on the threshold limit value - time weighted average (TLV-TWA) concentration
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TABLE 10
GROUNDWATER SAMPLES CONTAINING CHEMICALS 

IN EXCESS OF NEW YORK STATE GUIDANCE VALUES 
ITHACA-COURT STREET SITE

Chemical
Guidance 

Value (mg/£)*
Well

Number
Round
Niunber

Volatile Aromatics 

Toluene 

Ethylbenzene 

Total Xylene

Trimethylbenzene

PAHs

Acenaphthene

Anthracene

Benzo(b)fluo ranthene 
and

Benzo(k)fluoranthene 

Benzo(a)anthracene 

Chrysene

Fluoranthene

0.05

0.05

0.05

0.05

0.02

0.05

0.000002

0.000002

0.000002

0.05

Fluorene 0.05

Indeno(1,2,3-cd)pyrene 0.000002

Naphthalene 0.01

MW-6

MW-2

MW-2
MW-5
MW-6

MW-2
MW-6

MW-2
MW-6

MW-2

MW-2
MW-6

MW-2

MW-2
MW-6

MW-2
MW-3
MW-6

MW-2
MW-6

MW-2
MW-6

MW-2
MW-3
MW-6

1.2.3 

3

1.3 
3
1.2.3

1.2.3 
3

1.2.3 
1,2

2.3

2
2

2.3 
2

2.3 
2
2

1.2.3 
3

2.3 
2

1.2.3 
2
1.2.3

* New York State Division of Water, Technical and Operational Guidance 
Series 85-W-38, August 1985.
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adopted as guidance criteria by the ACGIH (NYSDEC, 1985c). The ACGIH-TLV-TWA 
concentrations are 50,000 vg/m® for naphthalene and 200 yg/m® for coal tar 
pitch volatiles, which are the benzene extractable volatiles in particulates 
stopped by a glass fiber filter (ACGIH, 1986). The OSHA permissible exposure 
limit (a regulation) for coal tar pitch volatiles is also 200 yg/m® (NIOSH, 
1980). Both the ACGIH and OSHA criteria are for 5-day, 8-hour work place 
exposure and assume no exposure during non-working hours.

The New York State AALs are equal to the ACGIH values divided by 300. This 
adjustment takes the effects of 24-hour exposure to the chemicals into account. 
The AALs are based on an assumption that all PAH compounds reported are "high 
toxicity air contaminants". The New York State AALs are 167 yg/m® for 
naphthalene and 0.67 yg/m® for coal tar pitch volatiles.

The range of naphthalene concentrations for this sampling program at Court 
Street was 0.26 to 0.98 yg/m®. All of the results are well below the AAL for 
naphthalene. Coal tar pitch volatiles, as defined above, were not directly 
measured at Court Street. However, the total PAH results can be used to 
evaluate compliance with the AAL with the following qualifications. The 
high-volume air samplers used at Court Street (described in Appendix A-8) 
collected vapor phase as well as particulate phase PAH compounds. Thus, the 
criterion for coal tar pitch volatiles is applicable to only a portion of the 
total PAHs measured at Court Street. In addition, the PAH results for air were 
obtained with HPLC/UV analysis which has been shown to produce PAH results with 
a high bias relative to the more specific GC/MS technique (see Tables 3 and 5). 
This phenomenon was clearly demonstrated on an air sample collected at the 
First Street site, another NYSEG coal tar site in Ithaca: the total PAH
concentration in that sample was 3.85 yg/m® by the HPLC/UV method and only 0.43 
yg/m® by GC/MS analysis (E.C. Jordan, 1987). The GC/MS results were lower than 
the HPLC results by a factor of nine. With these two qualifications in mind, 
the total PAH concentrations can be compared to the AAL. On-site PAH concen­
trations are 2.5 to 3.5 times higher than the coal tar pitch volatile AAL. -The 
downwind concentrations (obtained by averaging the duplicates) is 4 times the 
AAL. Because these exceedance factors are lower than the factor by which 
HPLC/UV can overestimate PAH results and because the coal tar pitch volatiles 
are a subset of the total PAHs, it is very unlikely that air quality at the 
site was in violation of the AAL during sampling. Even more significant is the 
fact that the highest PAH concentrations were detected at the upwind monitoring 
station. This indicates that there are offsite sources of PAHs in the area 
(e.g., exhaust fumes from automobile engines).

Currently, there is no acceptable ACGIH threshold limit value published for 
iron cyanides. The only published values available for comparison are iron 
oxide fumes at 5,000 yg/m® and cyanides at 5,000 yg/m®. When these values are 
adjusted to account for full-time public exposure by dividing by 300, the 
resultant levels are 16.7 yg/m® for both. Combining the highest’reported iron 
concentration, 3.38 yg/m®, and the worst-case assumption that all of the 
material is iron cyanide, indicates that no significant release of iron cyanide 
is occurring.
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A complete risk assessment will be conducted during Task 4. The purpose of 
this section is,to summarize potential risks in order to determine whether or 
not Task 3 explorations are warranted at this site.

At present, the chemicals detected in the soils at Court Street pose little 
risk of human contact or ingestion. It is possible, however, that these soils 
may be exposed during future excavations. For example, the Greater Ithaca 
Activities Center (GIAC) has plans to replace the above-ground swimming pool at 
the site with an in-ground pool (Marean, 1986). Other possible excavations 
would be for utility repairs. Such excavations would present risks to workers 
of exposure to coal tar-related chemicals in the soil. Because of the toxico­
logical properties of PAHs, their presence in the soil warrants further soil 
investigations at the site.

The chemical data obtained during Task 2 show that groundwater criteria are 
exceeded in shallow groundwater at the site. Several of these chemicals may be 
expected to be found in the shallow groundwater offsitB. As with soils, there 
are no clearly identified receptors of chemicals detected in the shallow 
groundwater at Court Street. There is one shallow well, ^-mile northwest of 
the site, which is used for irrigating vegetables. Given the direction and 
rate of groundwater flow in the shallow system, however, chemicals in groundwa­
ter from the site would not be expected to impact this well. Exposures to 
chemicals in shallow groundwater might occur during excavations for utility 
repair or new construction in the site vicinity or through seepage of groundwa­
ter into basements.

Chemicals in the shallow soil and groundwater are not expected to migrate 
vertically to the more permeable sand and gravel aquifers because of the 
previously identified silt aquitards. The aquifer at a depth of 50 to 100 feet 
is currently a source of wash water for an industrial plant ^-mile downgradient 
of the site. This aquifer and the one beneath it (at 300 feet below ground 
surface) have been shown to be of acceptable quality for potential use as water 
supply sources for the City of Ithaca (metcalf and Eddy, 1968).

The Task 2 investigations also confirmed the presence of coal tar in the 
storage vessels, in the original gas holder foundation, and in the soil. These 
waste deposits constitute a contact hazard if the soils or storage vessels are 
disturbed but also represent a source of chemicals that may leach to the 
groundwater. Furthermore, the coal tar in the storage vessels exhibits the 
RCRA ignitable characteristic of hazardous waste.

The air data collected during test pitting activities do not indicate a risk 
associated with air emissions at the present time. If, however, the coal tar 

‘ in the storage vessels or in the saturated shallow soils were exposed for an 
extended period of time (e.g., during excavation), data necessary to assess the 
risks and activate precautionary measures should be collected at the time the 
source areas were exposed.

On the basis of this preliminary risk assessment, further soil and groundwater 
explorations are warranted at Court Street. The Task 3 program is needed to

4.3 PRELIMINARY IDENTIFICATION OF RISKS
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I
determine whether chemicals have moved offsite in the shallow groundwater or 
into the intermediate sand layer. Better definition of the distribution of 
coal tar and related chemicals in the soil is also needed. Additional sampling 
of air at the site during Task 3 is not necessary to assess risks associated 
with existing site conditions, but may be necessary during activities resulting 
in exposure of coal tar wastes.

4.4 PRELIMINARY IDENTIFICATION OF REMEDIAL ALTERNATIVES

A list of remedial alternatives which could be used to address the environmen­
tal concerns identified during Task 2 at the Court Street site is presented in 
Table 11. This list has been revised -since the completion of Task 1 to reflect 
knowledge of the site gained from Task 2 investigations. The list will be 
further refined at the end of Task 3. The final selection of alternatives will 
be made after completion of the risk assessment.
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TABLE 11
PRELIMINARY IDENTIFICATION OF REMEDIAL ALTERNATIVESITHACA-COURT STREET SITE

MEDIUM CONCEPTUAL ACTION REMEDIAL MEASURE REMARKS

Soils Containnent

Removal

Disposal

Treatment

Access Control

No Action

Capping 

Slurry Wall

Excavation and Transport

Landfilling

Incineration

Biodegradation

Solidification

Soil Aeration

Vacuum Extraction

Posting
Fencing
Land Restrictions

The site is covered with asphalt and the storage vessels have concrete 
covets. A thicker, more impervious cap could further reduce infiltration 
and, therefore, the rate of leaching of chemicals from the soils into the 
groundwater. Volatilization of chemicals to the air might also be further reduced.

Generally used in conjunction with extraction and treatment of groundwater; could 
be used to retard the migration of chemicals by positioning in the clayey silt 
stratum.

Involves excavation and removal with subsequent transportation to another location. 
Potential impact on air quality during excavation and longterm liability at disposal 
site should be considered.

Landfill selection depends on whether wastes are hazardous or non-hazardous. 
hazardous, they must be disposed of in a properly licensed RCRA landfill.

If

Proven technology, effective in destroying organics. 
burns prior to full scale use.

Onsite units require test

Several recent applications of this technology to coal tar and coal tar-contaminated 
soils have been reported in the literature. This treatment requires experimentation 
to determine the proper organisms and optimal operating conditions. It can be 
applied in situ, through land farming, or by use of a batch reactor vessel.

Involves mixing the waste with cement to incorporate the waste into the cement 
matrix. Process improves handling and is inexpensive. Does not destroy compounds 
but reduces toxicity by reducing availability to biota. Method is currently 
commercially available.

This process removes organic contaminants from soils by partitioning. Some further 
treatment system may be required to treat the ait, and potential impacts on air 
quality must be evaluated. The effect of this process on semivolatile contaminants 
would have to be evaluated prior to implementation.

Underground wells are operated under a vacuum to volatilize and extract soil gases. 
Vacuum system is constructed onsite to remove and collect volatile and semivolatile 
compounds from the unsaturated soil zone. May require extensive carbon air treatment 
system to treat the off gases. Effectiveness on semivolatile compounds would have 
to be evaluated prior to implementation.

Prevents contact with hazardous constituents, 
with other technologies.

Will be considered in conjunction

To be considered in conjunction with other technologies.
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TABLE 11 (Cont.)
PRELIMINARY IDENTIFICATION OF REMEDIAL ALTERNATIVES

ITHACA-COURT STREET SITE
MEDIUM CONCEPTUAL ACTION REMEDIAL MEASURE REMARKS

Groundwater Containment

Diversion

In Situ Treatment

Removal

Treatment

No Action

9.86.82T
0015.0.0

Slurry Wall 

Capping

Low Permeable Barriers

Injection Wells/Inter­
ceptor Trenches

Biodegradation

Aquifer Flushing

Other Technologies

Extraction of Groundwater 
via Pumping

Carbon Adsorption

Biodegradation

Steam Stripping

Incineration

Ozonation/UV Photolysis

See soils.

See soils.

Prevent chemical migration within shallow aquifer.

Control groundwater flow direction. Generally used in conjunction with 
groundwater extraction.

Analysis/culture of the contaminated water to determine the present activity 
and nutrient levels needed to stimulate hydrocarbon-utilizing bacteria.

May include the use of chemical additives. Often used in conjunction with 
groundwater removal.

Cost-effectiveness is dependent on concentration and types of contamination. 
Physical or physical/chemical technologies such as oxidation, precipitation, 
etc. may be applicable to highly contaminated waters.

If large volumes of water are to be extracted, onsite treatment may be appropriate. 
May include recharge or discharge to surface drainage. Extent of contamination and 
required operating period is not known. May require years of operation.

Contaminated carbon filters require appropriate disposal or regeneration, 
regarding process efficiency and applicability is available.

Data

Onsite biological treatment may be considered if large volumes of groundwater 
require treatment. Extracted groundwater may also be released to publicly owned 
treatment works for secondary biological treatment depending on present plant 
capacity, waste characteristics, and feasibility.

Steam stripping is essentially a continuous fractional distillation process using 
steam to remove organics from aqueous wastes. Residuals, including steam condensate 
recovered solvents, and "stripped" effluent must be disposed or treated.

Likely to destroy organic wastes in groundwater, but process cost is expected to be 
high.

Ultraviolet light is used to enhance the reactivity of ozone and achieve oxidation o 
organic compounds. UV light cannot effectively destroy pollutants in opaque 
solutions, however. Process by-products are also a concern.

To be considered in conjunction with other technologies.



TABLE 11 (Cont.)
PRELIMINARY IDENTIFICATION OF REMEDIAL ALTERNATIVESITHACA-COURT STREET SITE

MEDIUM CONCEPTUAL ACTION REMEDIAL MEASURE REMARKS
Air Control Capping

- clay liner
- synthetic liner

The asphalt already controls the release of volatile chemicals. The addition of a 
more impervious cap may require collection and removal of contained vapors.

Removal of Source Excavation

No Action

Contents of 
Coal Tar 
Storage Vessels

Removal

Coal Tar 
Treatment

Aqueous 
Phase Treatment

In-situ
Treatment

Major excavation to remove source of volatilizing chemicals may result in 
short-term degradation of air quality when soils are exposed to the atmosphere.

May be appropriate at this site. To be considered in conjunction with other 
technologies.

Vacuum Suction to Tank Truck 
Pump Via Submersible Pump

After pumpable quantities are removed, some coal tar will remain in vessels. 
Further cleaning methods include steam cleaning, and the use of surfactants or 
solvents. Must consider the effects of removal on the structural integrity of the 
vessels and adjacent building and on air quality.

Landfilling

Incineration

See Groundwater Treatment

See soils.

See soils.

All groundwater treatment technologies would be applicable.

Biodegradation See soils and groundwater. Storage vessels could possibly be used as reactor vesse
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In this section, the findings of the Task 2 initial field investigation program 
are summarized. Based on these findings, additional data needs for risk 
assessment and conceptual design are identified. A Task 3 program to satisfy 
the data requirements is then recommended.

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 SUMMARY OF TASK 2 FINDINGS

From the Task 2 field investigations at the Court Street site, it was learned
that:

1. The shallow subsurface deposits consist of horizontally bedded delta front 
silts and sand.

2. There are two potentially independent groundwater flow systems in the near 
surface deposits; a shallow unconfined system and an intermediate semi­
confined system.

3. Groundwater flow in the shallow system appears to be to the west-south­
west, but additional data are needed to verify this interpretation.

4. Groundwater flow in the semi-confined sand aquifer under most of the site 
is to the northwest.

5. The land use surrounding the site is primarily residential and commercial. 
Currently there are no potential contributors to chemicals in the ground­
water immediately upgradient of the site but there are a number of poten­
tially sensitive land uses in the area.

6. The coal tar storage vessels contain a combined total of approximately 
12,000 gallons of coal tar and 14,000 gallons of water. The tar exhibits 
the hazardous waste characteristic of ignitability.

7. PAH compounds detected in the soil and groundwater by the HPLC/UV method 
need to be confirmed by GC/MS analysis.

8. Chemicals related to former coal gasification activities are present in 
the shallow soil and groundwater near the former gas plant structures.

9. The concentrations of most organic chemicals in the shallow groundwater (4 
to 15 feet) are above some of the applicable federal and/or state criteria 
for these chemicals.

10. Chemicals were found in one well in the intermediate (25 to 35 feet) sand 
aquifer on only one occasion. The quality of this aquifer should be 
verified with additional sampling at both existing and new monitoring 
wells.

11. There are no significant releases of chemicals to the air attributable to 
the site.

59

I
9.86.82
0065.0.0



12. The potential for chemical migration offsite is highly dependent on the 
existence of preferential flow paths.

5.2 DATA NEEDS

The additional data needs identified during Task 2 fall into five general 
categories:

1. ' Site plan development;
2. Specific identification and quantification of chemicals;
3. Chemical distribution;
4. Chemical migration; and
5. Potential receptors.

Data requirements in each of these categories are listed in Table 12 and 
discussed below.

Most of the analytical data for Task 2 was generated with HPLC/UV methods. For
risk assessment purposes, these data should be confirmed using a more specific
detection method such as GC/MS. It is especially important to confirm positive 
HPLC results with GC/MS. The confirmatory analyses performed during Task 2 on 
Court Street samples indicate that a greater number of PAH compounds may be 
present at lower concentrations than shown with HPLC.

Further data on the distribution of chemicals in soil and groundwater are 
needed for both risk assessment and conceptual design. Soil samples from test 
pits in the former active plant area are necessary for determination of the 
extent of site-derived chemicals in the soil. Chemical data from shallow 
groundwater locations upgradient and downgradient of the site (new wells) as 
well as on-site (existing wells) are necessary to assess the distribution of 
chemicals detected in the shallow system. The Task 2 finding that site-derived 
chemicals are not present in the intermediate sand aquifer except at MW-5 needs 
to be confirmed in Task 3. This will require a new deep well immediately 
downgradient of the former gas holders as well as continued sampling of the 
existing wells. A deep well upgradient of MW-5 is needed to help define the 
source of chemicals detected there.

Additional data are needed to evaluate the potential routes for chemical 
migration. The impact of man-made features (e.g., building foundations, 
utility trenches) on shallow groundwater flow needs further study. In addi­
tion, verification of the direction of shallow and intermediate groundwater 
flow is needed through additional water level monitoring points. More data on 
vertical seepage gradients are necessary in order to assess the significance of 
groundwater flow through the silt aquitard.

Potential sensitive land uses within a i-mile radius of the site were identi­
fied in Task 2. For risk assessment purposes, this radius needs to be extended 
to one-mile and potential as well as existing land uses need to be addressed.
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TABLE 12
TASK 3 DATA REQUIREMENTS AND ACTIVITIES

ITHACA-COURT STREET SITE

General Data 
Requirements

Specific Data 
Requirement

Related 
Task 3 Activity

Specific Identification and 
Quantification of Chemicals

Confirmation of Task 2 
analytical results 
obtained with HPLC/UV 
methods.

Use of GC/MS analysis on all 
soil and groundwater samples.

Chemical Distribution 

Soil Further chemical data from 
soil near gasification 
structures.

Sampling and analysis of 
soil from test pits TP-10 
to TP-15 and former 
distribution holder.

Shallow groundwater

Chemical data from shallow 
soil upgradient and down­
gradient of the site.

Chemical data from 
intermediate sand stratum 
downgradient of the site.

Chemical data from shallow 
groundwater upgradient, on­
site, and downgradient of the 
gasification structures.

Sampling and analysis of 
shallow soil from borings 
B-ISH, B-4SH, B-5SH, B-IOSH, 
B-llSH, and B-12SH.

Sampling and analysis of 
sand stratum at boring 
B-llD.

Installation of monitoring 
wells, MW-ISH, MW-4SH, MW-5SH 
MW-10SH,MW-11SH, and MW-12SH. 
Sampling and analysis of ground­
water from all shallow wells.

Intermediate aquifer Chemical data from sand 
aquifer downgradient 
of the site.

Installation of MW-llD. 
Sampling and analysis 
of groundwater from all deep 
wells.

Chemical Migration Assessment of the impact 
of man-made features on 
shallow groundwater flow.

Study of utility and build­
ing plans; examination of 
building foundations with 
TP-10 and TP-11.

Potential Receptors

Verification of interpreta­
tion of shallow groundwater 
flow direction.

Further definition of 
vertical gradients.

Identification of potentially 
sensitive land uses, land 
ownership, and land use 
trends.

Groundwater level measure­
ments from shallow wells and 
piezometers.

Water level data from 
shallow and deep well 
clusters at four locations.

Grain-size analysis perform­
ed on clayey silt.

Land use survey within a 
one-mile radius of the site; 
review of tax maps, compre­
hensive plans, and existing 
zoning ordinances.

61



A scope of work for Task 3 is described in the Work Plan for the Court Street 
site, completed in October 1985 (E.C. Jordan, 1985). Because the specific 
elements of the Task 3 program could not be defined at that time, a general 
program representing the anticipated maximum level of effort that would be 
required at Court Street was presented and costed. Based on the Task 2 find­
ings, changes to the proposed program and corresponding budget are recommended.

The Task 3 activities recommended to meet the data needs described above are 
listed in Table 12. They consist of; test pits, borings, and monitoring well 
installations; soil and groundwater sampling; laboratory chemical analysis 
using GC/MS methods; utility and building foundation survey; and a land use 
investigation. The proposed exploration locations are shown in Figure 18. 
Jordan plans to use Parratt-Wolff, Inc., of East Syracuse, New York to provide 
drilling and backhoe excavation services.

5.3.1 Utility and Building Survey

An investigation was made during Task 1 of past and present buried utilities 
which could be providing transport routes for chemicals from the Court Street 
site. The data gathered during Task 1 need to be expanded to include the depth 
of identified utility trenches with respect to the depth to groundwater in 
order to assess the significance of these features. Sources of information 
would include the Ithaca Water and Sewer Department, the city engineer, the 
Ithaca Planning Department, the Historical Society Library, and geotechnical 
explorations. Similarly, the impact of building foundations on shallow ground­
water movement should be investigated. The key data needs would be depth of 
footings and foundation materials.

5.3.2 Test Pit Investigations

Six test pits (TP-10 through TP-15), each approximately 8 feet deep, are 
recommended at the locations shown in Figure 18. Test pits would be completed 
prior to the borings and in accordance with procedures outlined in the Work 
Plan. All test pits would be used to define volumes and concentrations of 
chemicals in soils for use in conducting the risk assessment and conceptual 
design tasks. Test pits TP-10 and TP-11 would also provide information on the 
foundations of the existing buildings.

One sample from each test pit (plus one duplicate sample) would be collected 
for laboratory chemical analysis. In addition, a sample of the soil above the 
concrete pad of the former distribution holder should be analyzed. The sample 
would be obtained by breaking through the asphalt and driving a split spoon to 
2 feet.

5.3.3 Borings

Six shallow borings (B-ISH, B-4SH, B-5SH, B-IOSH, B-llSH, and B-12SH, each 
approximately 20 feet deep) and one deep boring (B-llD, approximately 40 feet 
deep) are recommended for soil characterization and monitoring well installa­
tion. The borings would be advanced using hollow stem augers. Boring

5.3 TASK 3 RECOMMENDATIONS
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procedures described'in the Work Plan would be followed. Continuous split 
spoon sampling, as opposed to sampling at five foot intervals, is recommended 
at the deep borings (B-llD) and one of the shallow borings (B-IOSH). One 
sample from each boring (plus one duplicate sample) would be collected for 
laboratory chemical analysis. A sample of the clayey silt should be collected 
from one of the borings for grain-size analysis. Data collected from the test 
pit and boring explorations, and the buildings and utility survey will be used 
in conjunction with information collected in Tasks 1.and 2 to prepare a topo­
graphic map of the clayey silt surface.

5.3.4 Monitoring Wells

Monitoring wells should be installed in all seven of the boring locations, 
according to the standard procedures presented in the work plan. Monitoring 
well MW-ISH would be the upgradient well for shallow groundwater flow and wells 
MW-4SH, MW-5SH and MW-IOSH would represent downgradient shallow wells. A fifth 
shallow well (MW-12SH) is proposed for a location to be determined after the 
other borings .are completed. It would be located to monitor groundwater moving 
off-site from an area of soil contamination, if such an area is identified.

Well MW-1ID would be screened in the intermediate sand aquifer for the purpose 
of monitoring this zone downgradient of the former gas holders. A sixth 
shallow well (MW-llSH) is also recommended at this location for several rea­
sons. Shallow water level data are needed north of the site to aid in inter­
pretation of groundwater flow direction. Chemical data from the shallow 
groundwater there will be important if there is a component of shallow ground­
water flow in this direction. Finally, a shallow/deep well cluster would 
provide needed data on vertical seepage gradients. Multi-level wells are 
proposed for three other locations for the same reason: MW-ID/MW-ISH,
MW-4D/MW-4SH, and MW-5D/MW-5SH.

Two rounds of groundwater sampling are recommended in Task 3, as originally 
proposed. Each round would include sampling of all the Task 2 and Task 3 
wells. Two duplicates and three blanks (sampler* trip, and filtration) would 
be collected on each round.

5.3.5 Air Program

Based on the results of the Task 2 air- sampling program, a Task 3 air quality 
investigation is not recommended. The investigations to date have shown that 
air quality is not of concern at this site under present use conditions. 
However, measurements will be taken with a photoionization detector during all 
subsurface investigations.

5.3.6 Analytical Program

Soil and water samples should be analyzed for the same set of parameters 
selected for the Task 2 program. However, all organic analyses should be 
performed using GC/MS methods as opposed to HPLC/UV methods.
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5.3.7 Elevation Survey

At the completion of the field program, the locations and elevations of Task 3 
test pits, borings-, monitoring wells, and sample locations will be determined, 
relative to the previously established benchmark and reference point, by a 
surveyor. The site plan developed in Task 2 will be updated to include the 
Task 3 exploration points.

5.3.8 Land Use Assessment

One modification to the land use assessment proposed in the Work Plan is 
recommended. The proposed assessment included a review of building permits 
covering the last ten years for the area within a one-mile radius of the site 
in order to gain an overview of land use trends, pressures, and potential land 
uses. It is recommended that the building permit review be replaced by a 
review of available land use plans and codes and discussions with Ithaca 
planners.
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6.0 TASK 3 SCHEDULE AND COSTS

Authorization to proceed with Task 3 investigations was received on November 
30, 1986 and the Task 3 field program was started the week of December 1,
1986. The site-specific Quality Assurance Project Plan (QAPP) and Health and 
Safety Plan (HASP) were updated before starting the field program. The 
generic QAPP and HASP had already been submitted. A tentative schedule for 
all Task 3 field activities is shown in Table 13.

Jordan intends to keep NYSEG informed of findings and progress of the test pit 
and drilling programs at least twice per week, and immediately if any unexpect­
ed conditions are encountered. During other field activities, Jordan plans at 
least weekly contact with NYSEG.

6.2 COSTS —"

6.1' SCHEDULE

The costs of the expanded problem definition program (Task 3) were originally 
submitted to NYSEG in the Court Street Work Plan (E.C. Jordan Co., 1985). 
These costs have been modified to reflect the program recommended in 
Section 5.3 of this report. The new program costs are presented in Table 14.
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TABLE 13

TENTATIVE SCHEDULE FOR TASK 3 FIELD ACTIVITIES
ITHACA-COURT STREET SITE

Activity Proposed Date

Exploratory Test Pits/Borings/ 
Monitoring Well Installations

December 1-12, 1986

Site Survey January 1987

Groundwater Sampling February and May 1987

Land Use Survey April 1987

9.86.82T
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and

Field Observations

9.86.82A
0 0 0 2 . 0 . 0



TEST PIT OBSERVATIONS
ITHACA-COURT STREET SITE

Test Total
Pit Depth (ft)

Visual ■ 
Appearance

Odor and PID 
Characterization

Samples
Collected*

TP-1 9.0

TP-2 6.5

TP-3 8.0

TP-4 7.0

TP-5 7.5

Storage vessel dimensions measured 23 ft. 
(east-west) by 20 ft. (north-south) and 
the exposed sidewall appeared to be formed 
concrete. A cement access hole was 
observed in the southeast corner of the 
vessel top. Coal tar was visible in soil 
from 6.5 to 9.0 ft. deep.

Storage vessel dimension measured 9 ft. 
(east-west) and sidewall material was 
farmed concrete. An access hole covered 
with a metal plate was found at the 
southern end of the vessel. The building 
foundation consisted of 3.5 ft. of brick 
and stone masonry (no mortar) on granular 
fill. Soils at a depth of 6 ft. were coated 
with tar and a black liquid was observed 
seeping from beneath the building foundation 
at about 3.0 ft. below ground.

Highly stratified profile. Red, coke-like 
material from 0.6 to 0.7 ft and white 
ashy material from 1.9 to 2.0 ft. Root 
channels and dessication cracks in clay 
from 3.0 to 8.0 ft contained a black 
viscous liquid with lime green sheen.

No visual signs of coal tar wastes.
Cobbles observed on south side of test 
pit from 5.0 to 7.0 feet.

No visual signs of coal tar wastes.

Odors noted in coal tar coated 
soils. PID readings of back­
ground levels (0.4 ppm) were 
recorded in ambient air near the 
pit. No readings were obtained 
from the bottom of the pit.

Strong odors noted in tar coated 
soils. PID readings of 5 to 
50 ppm recorded in the bottom of 
the pit.

Slight coal tar odor observed 
in white ash material. Stronger 
petroleum product smell noted from 
3.0 to 8.0 ft. PID readings at 
background levels throughout 
profile (0.4 ppm).

No chemical odors, 
level.

No chemical odors, 
levels.

Sample TP-l/S-1 
at 9.0 ft.

Sample TP-2/S-1 at 
6.0 ft.
Duplicate sample 
TP-2/S-1 Dup

Sample TP-3/S-1 at 
1.9 to 2.0 ft. 
Duplicate sample 
TP-3/S-1 Dup. 
Sample TP-3/S-2 at 
6.0 to 7.0 ft.

PID-background None

PID-background None

TP-6 7.6 No visual signs of coal tar wastes. No chemical odors, 
level.

PID-background None
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TEST PIT OBSERVATIONS 
ITHACA-COURT STREET SITE 

(continued)

Test Total
Pit Depth (ft)

Visual
Appearance

Odor and PID 
Charftcterization

Samples
Collected*

TP-7

TP-8

8.5

3.6

TP-9 8.5

No visual signs of coal gas production 
wastes. Gravel and cobbles from 6.0 to 
8.5 ft; more prominent on the north 
side of the pit.

Several subsurface structures were 
encountered at approximately 2.0 to 3.0 ft. 
There was a metal storage tank on the north 
side which was covered by a dark grey 
ashy material coated with an oily 
substance. Moving south, a concrete wall 
on top of brick and then a timber form 
was encountered. A second wall made 
of mortared stone was encountred 3 ft. 
south of the first. A black liquid 
which appeared to be coal tar was seeping 
from the stone wall into the depression 
between the two walls.

Lead pipe (inactive) observed at 3.3 ft.. 
Observed heavy sheen and oily product on 
loose gravelly, clayey, silt from 7.0 to 
8.0 ft.

Slight odor detected at 4.5 to 
8.5 ft. PID-2.4 ppm

Strong odors were present 
throughout the digging. PID 
readings were 10 to 15 ppm at 
the top of the pit and 70 to 
100 ppm in the bottom of the pit.

Odors noted from 6.0 to 8.5 ft. 
below ground surface. PID 
readings of 30 to 50 ppm were 
recorded.

Sample TP-7/S-1 at 
6.0 to 7.5 ft.

Sample TP-8/S-1 at 
2.8 to 3.1 ft. 
(soil from top of 
metal tank).

Sample TP-9/S-1 
at 7.0 to 8.0 ft. 
Sample TP-9/S-2 
at 8.0 to 8.5 ft.

* All samples collected were sent to ERCO for analysis except sample TP-9/S-1.
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TEST P IT , -T 7 > - t

COORDINATES.

DATE \/lO>(&Co  t im e  ST._ / ^ ^  
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END n o D
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(SHOW SURFACE MONITORING RESULTS)
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TEST PIT RECORD 
PROFILE ALONG TEST PIT-J[£;

tJS'SECr C.OOt2. r  s r . 2 OF 2

! )
NOTES:
Q - s A ' SAMPLES OBTAINED

• A ' —Gi .'O ^<~~00.30, d \  felk

vof -pxVig. &&.^r^c\ • 'VVitS
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_  , , , , ATTACHMENTS ___

X:)ucKg-V _ s a Y w p \ e _____

CP # w  ^  t

NO.
DEPTH

(F T )
INIT. SER. 

NO.
HD. SP. VOA 

PPM

S - 1 4'

S - 2

S - 3

S -4

S -5

S -6 -

S - 7

s-e

SIGNATURE
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TEST PIT RECORD
I OF 2

RiTF MYSgG- cool^r s r .
TEST P IT  ~ r Y - 7 L  DATE \ I I ( o /&Cd T IM E  ST. O ^ C Q  END 1 * ^ 0 0

COORDINATES, M/P GRID ELEMENT.
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c>-̂  -Var \>JtiA\ A  . \m<rt vaioS “s I o u o  c \ o g

~hr> ppox mw-Vv̂ i -Vo •̂ V)g- buv\civY)<-' uodW c\S
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bu\'\(j(VAr\̂  2.^’' d Z p  7- . Cor\\ ~\ar nr>i'c::̂ £rl <fcx̂ •̂ n̂o b2--VLOg.gn l~V
aY\r\ -̂ Vm> bui\cjL+vr\̂  arV WzIqlO m̂oi.'̂ cd . •̂ O’T CQCxI
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J
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CO O RDINATES____________h i  / P

TIM E ST.. 12-^ ^  

GRID ELEM ENT___

. E N D _ i S 5 S .
h l /H -________
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-P\û  qsV) r>Q o d o r _______________

l. '5 -2 .0  B \o c t- j - g r f^  C\\  ̂ gsW

vo/ S O W N C  ‘SaiaJ

NO.
DEPTH
(FT)

INIT. SER. 
NO.

HD. SP. VOA 
PPM

S- I hJO t ^ P u a s

S-2

S-3

S-4

S-5

S-6

S-7

S-8

J

7.0-3.S' \J(sc \lc^ cx\-<A -51II-

\o( ^ w \ g .  P a r  S - b a m S  . \igWfr 

^CXyyj^ -Vo d a r C  y t v ' - j  S l ia K t -  REFERENCE: F IELD  BOOK, PG.

o d o r ______________________________

3 . S “ >*i.o G ra d e s  -Vo "Vayn
Sv)+i^ Sav-ycl  ̂ -cla/v\p

ATTACHMENTS

Ia J
SIGNATURE

E C JO R D A N C X :!



TEST PIT RECORD
I OF 2

SITE y. OOJZ.T- v57~ a / r e ,  A/, r.

TEST P IT ,

COORDINATES.

' " 3  DATE S h R f e C o  t im e  S T . _ _ A ± 4 ^ _  e n d  / S S ' O

*4  //*? _____________________ g r id  e le m e n t  r J / , 4 __________

I

I
I
I

I
I

I

I
I

SKETCH MAP OF TEST PIT SITE 
(SHOW SURFACE MONITORING RESULTS) CREW MEMBERS

1. (6. f ^ o o z e

2. z j .  fe r e iz .S D s j

3. B/ltLie. Ht>£ cu=̂ e/9r£>ie-

4 .

5 .

6.

MONITOR EQUIPMENT 
P I METER ©  N
E XP LO S IVE  GAS (J )  N 
A V A IL . OXYGEN ®  N 
OVA Y ^
OTHER ___
_ F l e f « r ___________ _̂__
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S.o-3.c>' breojv] c J a u e ^  . s i / t j
Ujt-fh m o d e r a t e ,  o o n - io L n i in o ' l - io n .

SIGNATURE

E C J O R D A N C Q



TEST PIT RECORD
I OF 2

SITE A /Z s ^ S f-  ^LooB.7-  ;S7~. : F / r £

TEST PIT T P - A

COORDINATES.

DATE TIM E ST. / *  Z *  END /H O

H i ± _______________  GRID FI FMFNT ___________

SKETCH MAP OF TEST PIT SITE  
(SHOW SURFACE MONITORING RESULTS)

SCHOOL DISTRICT GARAGE 
AND MAINTENANCE SHOP

Ei3 
TP-7

AVED RECREATIONAL AREA

TP-4

UNPAVED PARKIN 
AREA___

s c a l e  i" s s o  f t

CREW MEMBERS

1. d .  r-7o£>^£

2.a~.

Z.BAc-tCHoB

4 .

5 .

6.

MONITOR EQUIPMENT 
P I METER N
EXPLO SIVE  GAS 0  N 
A V A IL . OXYGEN ©  N 
OVA Y
OTHER

____________
PHOTOGRAPHS, R O L L _____
EXPO SU RE__________________

NOTES / >  /.S

■'7 • f e . e t  o ^ e c / p . ___________________________________________________________

0.7,- | . 3 ^  . d a r / L  ’̂ r 'O .Z z H  vj <5~qiOc/_________________

■ ,6»a_'___________  47lLL__________________ _______________
S ’, '2 . '~  C o '  d\ i~as /e l l yy  . s i / ' f - y  u j i f P )  ^a>r)nP. d .c lo lc)lc> S  s n  £.’ d ;

O r o k K y '  ten C o l o r '  e/~ j - h e .  “t o p  a < d J  b r g u s / i  eJ£,C  U J ^ , tn c  .
SiAz ■

f d  ~ t h  /d  a » ^ e a  .

aJo v /^ ih /c  o f  (=^on-h^> >n a /;o n  . H o  .S a v ^ p U c s

- / t i h z n  .____________________________________________________________________________

T P ac.uL  ̂ r o o n  d  P j C  r e a d i n g s  f A g  Q i r .

E C J O R D A N C O



I
I

TEST PIT RECORD 
PROFILE ALONG TEST PIT

SITE 2 OF 2

NOTES:
C . o ' - 0 .3  ' { j -

O - t '  — l ‘3 '  Pk>err !ĉ  ^r-a^yczllu

goi^c/_____________________

TirvpLA-jQ

:5‘ i t  'C./oorQ iF7jj "j-o o h \ /C ______

}proujr< g:./a^eM g?A
2 . S ‘ ■ F\e»crrQ, - fin -c  

 x’̂ c trcd  t*o Qre.aS .__________

- ^ • 2 .̂ .navg./̂ Y
uJ itln  c n h h le S  e>/\ ^ o t \ r i

 ^ X J c  a F  - h ^ e - h  f ' i j - .O r o o e y
>mJ

C o lo r Q'h S',2.^___________________

L - 3 '  ."^hkho u io f-cr /ei/g>/ //i 
~i-Q/Sf- p  .if" .

SAMPLES OBTAINED ( h p  / 5 Q f ^ p U ^

NO.
DEPTH

(F T )
INIT. SER. 

NO.
HD. SP. VOA 

PPM

S -1

S -2

S -3

S -4

S -5

S -6

S -7

S -8

REFERENCE: F IELD  BOOK, PG.
A TTA CH M ENTS___

SIGNATURE

E C J O R D A N C Q '



TEST PIT RECORD
I OF 2

SITE ^<J/Z.T- sr. AJ.S/._________
TEST P IT  7~F=‘- S ’ DATE g ~ / / y / g 6  TIM E ST. ^ 3  END / 3 ^ 5 “

COORDINATES________________   GRID Fi FMFNT ____________

SKETCH MAP OF TEST PIT SITE 
(SHOW SURFACE MONITORING RESULTS) CREW MEMBERS

1.^. f ^ 6 C ^ £

2 . J". T£.T£.£-ie> AO

O F^a4ra/Z .

4 .

5 .

6.

MONITOR EQUIPMENT 
P I METER (S )  N
EXPLO SIVE  GAS G  N
A VA IL . OXYGEN (£> N
OVA Y (S )
OTHER T ^ b m r f O A - ) ___

1 ^& T £ £ ,____________
PHOTOGRAPHS, ROLL  ___
EXPO SU RE_________________

NOTES -J f-f-

~1 . S  cJec L p

/ • I ' Z - S '  Li^k-h hroujn c L / c y e y  '3//p

/"OC^O f - Q  4 o r l z  h r o c o n v-S/ /•/“ ,

( L . O '  O / n / p  Jz>r^u:>ri . 5 i l i ~ .

C .o '  - 7 . s '  (P rca  V  V S -/V /-.

/LViP V i ^ f h i l f .  dZ.Ci<nl P o r - grirarm^gi-To/oa-A/o^q .g?r~ n o f / C . c L > ) c  O cla r .S .

'P^IZ' r e a d i n g ^  /o Phc cf\nnh>ie.n'/~ a i r .  _______

I
I

E C J O R D A N C Q



TEST PIT RECORD 
PROFILE ALONG TEST PIT- 5'

ciTc ^ r - A .^ e .1 2  OF 2

NOTES:

/T s S p ln a l 'h

/>.3' - / J '  J a r K -  h r c x .

UJu'Hb iSornP

r o c d s  j>/<ixie,s_____________________

l - l ' - / . S ^  \ja r \^p < z ,c !  h r o  too

A5~-2>9 /6 ro u s 'n  Po N arC . 'h>rai,^y~i

^Si //• d S i h  v53»vie c x o h b le .5_____

g n j  rno 'ph ltz .A  orexC K ^-

Z 3 '-C ,.c> ' G>huc hrroajm rr̂ /atyey S i lF  

0>KD-1.5' /rrct'wj gi/f ' t5aoo^
'■H

■fihz t ^ < n d  a < n j  rz-la

SAMPLES OBTAINED ( N o  & a ^ - i p l c l )

NO.
DEPTH . 

(F T )
INIT. SER. 

NO.
HD. SP. VO A 

PPM

S - 1

S -2

S - 3

S -4

S -5 —

S -6

S -7

S -8

4 - REFERENCE: F IELD  BOOK, P6.
A TTA C H M EN TS ___

Aa J  — '
SIGNATURE

E G J O R D A N C Q



I

I
t

t

i

I
I

I
I

I
i

TEST PIT RECORD

SITE S iV 4 > £ G -  ^ ^ .o u r z .'T  S i t  ^ / T £  . i z r r w « 4 0 4  Y. 

TEST PIT 'T 'P " -  4^

COORDINATES________

I O F  2

' r ■----
DATE S J i a / S ( A  T IM E ST. / 3 / 0  

_________________  GRID ELEMENT___

END I 3 4 S '  
h J /x t

SKETCH MAP OF TEST PIT SITE  
(SHOW SURFACE MONITORING RESULTS) CREW MEMBERS

1. . 4Woo£ £

2. jr. P£re./e.^e>Aj

3. JSAc-h o b  /^t*£eA7-e<.

4 .

5 .

6.

MONITOR EQUIPMENT 
P I METER ®  N
EXPLO SIVE GAS ®  N
A VA IL. OXYGEN 0  N
OVA Y ( 5 )
OTHER P A b ir 9 T io x J

M B r e B . _____________
PHOTOGRAPHS, R O LL _____
EXPO SURE__________________

NOTES /  d r r i n e . n P o n

I . e .  ________________

2 . . S '  X- / / . o '  q n c /  / >  /s5

^ '3  - o>. g T^lgc-K. a t l-> .

2 » &  —  4  « 6  [ S r o t A j / \

.<q O c |4 3  ~ 6 » 3  .61 f t ^  .< qo c

    ------------------------------------------

/ iZ o  i/tS (k J o  ^ o c t  (  - f r z ir  ^Zom -f'ary iirlQ 'f'lO O  o r  < O o / /C .g ^ f e .  adoOkS 

. 3 oi.£-l<Ze:^rOor)ci 'P H  /A  <2n',h>iey\f~ ^   ■
v) o

E C J O R D A N C Q



I
TEST PIT RECORD 

PROFILE ALONG TEST PIT-.^
SITE

DEPTH (F T )

d r r , t . e £ T  

SCALE I"  « 3  FT

2 OF 2

NOTES:

-g-3/__

0-3'-0-8' &raujn j-o Bhc.iL essi'̂ e.n 

//Tci-Tziricil^ QjiAeJLj <^racfe.d, fooZ>C^. 

ujfj4) - fro .c e .£ i a T  b f f c - kL

D‘3 - 2 - 5 ’ 6 ^ 0 ^ - ^  jB 'T  iz'-f-h ____

- C A o ^  j-t03.Lc. ^Qbhk^S*

Pj^^h-hZroLoi) f o  yf»Y trbwjQ

g n w / 2 \ l ^  -^///^ 45c<nc)_____

^ . 7 ' - - ? . d  T P r a v P i ' s b  gray .^/aygy

s l i p  .

SAMPLES OBTAINED (V ia  S a ^ o / c s )

NO.
DEPTH

(F T )
INIT. SER. 

NO.
HD. SP. VOA 

PPM

S - 1

S -2

S - 3

S -4

S -5 —

S -6

S -7

S -8

REFERENCE: FIELD BOOK , PG.
ATTACHMENTS ___

SIGNATURE

E C J O R D A N C Q



TEST PIT RECORD
I OF 2

SITE L J V S .£ /r - tJ- V'-

TEST P IT . T P - - ?

COORDINATES,

DATE - S V / l / g ^  TIM E ST. /  • i S  END > ^ ' 0  

I ± L l__________________ GRID F IF M F N T

I

i

I

I
I

I

I

I
I

SKETCH MAP OF TEST PIT SITE  
(SHOW SURFACE MONITORING RESULTS) CREW MEMBERS 

I .  fv ioo ice  

Z.JT-  T £ T £  ri-SoAj

3. EAiuc Ho£ oeeeAToiL
4.

5.

6.

MONITOR EQUIPMENT  
P I METER ( ? )  N
EXPLO SIVE GAS ®  N
A VA IL . OXYGEN ®  N
OVA Y (S 3
OTHER A^fc/.4T/a.AJ

ryrer£.£,______________
PHOTOGRAPHS, R O L L ____
EXPO SURE________________

NOTES / yt~)cn /O Z - S '  ^  //.o' eOy/tJ

8 . S' <=Ic(yyj .

Q . Z ' ~  3 . 0 '  \ J c x r \ M  t s t v - A i - i - P i c J  - f i l l

3 - o ' - & . o  '  Q rT.airy . j b .

t rz itn d  o / e J  r-o < o -f- < zJ n  g  r r  e . !  S, u -> i-fln  n n o d o r g - h z  ' i o  c fe . r & y y i  y k l t c j

/ c ^ .  > ^h o ih f-  c.da( ' fa r  o d o r  uutFk cie.y> + h.

C o ' -  y . s '  brourJiT) S il-h - j S q m d  cc-ovJe.! <annA Co'okile.S.

C o > o b \ e S  o.re o n o r e . pre.</oil <Z->n-\- or. nar-Vk oP
-t

^ ^ I icxV n-V < i o o . \  V o r '  o d o r

6-rQL/j br- Q o o o  ^ ,1 - j - L j ooc(-V, m Q v i n  Cok^o\g,6>. S\ic\Wt~

OqoJ\ '\-a r  o d o r  .______________________________

T ~ W J L , c ^ o o < r N d  P x  njod\V)ty, d - W  cxcA<tt.<z.<c\- c\\r_____________________

E C J O R D A N C Q



TEST PIT RECORD
I OF 2

SITE f P V s S e r  ^ £ e > u g j r  5 7 3  S / T £   ̂ A J . V .______________

TEST PIT 7 ^ - "  7  DATE S ' / s . o / S C ,  TIME ST. O B / O  END 0 't3 c>

COORDINATES. GRID ELEMENT.

SKETCH MAP OF TEST PIT SITE  
(SHOW SURFACE MONITORING RESULTS)

o  <

o So  oX I- o  to %n

W

PAVED
PARKING

yTP-9

• • •

UNDERGROUND COALTAR-̂  
STORAGE VESSELS

MARKLES
C l f tT g

NOTES

SCALE l" s S O  FT

^  t m  a n  /..‘5

CREW MEMBERS 

I. /vieo/ec:

2.0"»

z.e>A^i<,H6£ o p e n ^ T o t z ,

4.'

5 .

6.

MONITOR EQUIPMENT 
P I METER ®  N
E XP LO S IV E  GAS ®  N
A V A IL . OXYGEN Q )  N
OVA Y < n 3
OTHER ^ b f t A T t O K )
/Wg7-fig-______________

PHOTOGRAPHS, R O L L ______
EXPOSURE  __________________

7.fT^ n n d  j-h

- F c e P

o . - 2- z ' E lI L ^  i?rowv>T fe> h ( o .o L  . . . ^ c Z S J f v j SQ<ncl—

<TSomne i>ocifc:cAS o f  /i^Ly-f- hrou> n  'io  o r o a ^ e  b r o u in  <^rg\JQ//u

_____g/H~y P a n e l I  a f  ____
- t

ifz.'' /eqc) p iy ’C a'f'  ̂ coood  q o g /  Co l=>hil<z.S d i ' S . 6*

^ . 2 ' ' 7 . 0 ^  Q A i / g  r j r g C K i  g / a y g t ^  b}ac.K- 'flecjcs a n d  ^irealos ,.

a c j o r  . A o c K L g r o o o d  P - X  ._________________ ___

7.0'-;^.!S' ^ n a ^ e l / y  c / o y € i ^  >:5//7“y / o o s e  ^

cxior g o d  . .< ^ fu rQ p e J  -h ro u jm s A  I r f d t A .

T. j r ,  r  t a c f  I •frQry\ S o  ~ S O  py>nn
XT

\T^nc.p. ^ ro D in r i ~P'> J Z . r p .a d t r in s ,  m  P in t  n n ^ h t e y j f '  o m  .

E C J O R D A N C Q



TEST PIT RECORD
I OF 2

SITE J d .o o / z r ' S ir . S / T &  , !TH»<h<£4 ___________________

TEST P IT  8  DATE S / z . o / e &  TIME S T . _ _ £ 1 £ £ _  END /2 .2 > £ ~

CO ORDINATES_________ a J / / 4 __________________  GRID Fl EM ENT a / / / ^ ___________

SKETCH MAP OF TEST PIT SITE  
(SHOW SURFACE MONITORING RESULTS)

OIL TAIiKS" '
I________ I,____ _/

/
/

SCHOOL DISTRICT 1 
OFFICES AND \ 
WORKSHOPS \

■ \

\
\ / 
I i 
/ I

u  <

10

§ eu  OT 
CO

............
FCŜ .ER GASJ t "

FORMER V\UNDER6R0UND GASOLINE 
STORAGE TANK

Tp.8|>L0ERS

/ '  ' J
I

P A V E D
P A R K I N G

SCALE l" = 5 'Q  FT 

NOTES ~T'< ?.S.d o h  ryn £ . n ^  !£>tn / s  P . . s '

CREW MEMBERS 

I. zz. /yioc>e.£

Z . J ’. P&t £.iCSo k j

3. N o S  oP£r9/9-r-o^

4 .

5 .

6.

MONITOR EQUIPMENT 
P I METER ®  N
EXPLO SIVE  GAS ( 3  N 
A VA IL . OXYGEN N
OVA Y ( n)
OTHER

PHOTOGRAPHS, ROLL _______ _
EXPO SU RE____________________

X  / S - 7 S '  < 0\nd  1-h

s . ( .  - f c e - h  c/eg+7f d ------------------------------- -̂------------------------------------------------------------------------------

0 4 > '- 0 '4 '  zP :< l^h a /'/-  y M o r .\P. h  OQctJvy

-k> -hlacolC  ^ r o - s /c i l l y  / t y  4 b a > n J  d o  Z S a n c J  U . J i i h___

<S/olplole^< A n r l d .  ^ r o L f  / v f ( n 4 ' C r i Q  f  LOi'fh
/ w  ^

tSU ypI - h d r  a J a r  . CB’lo q .k .. - h s r r Y  ^ n n P - e j - t o f  o o r t l n

a n i J  Cjo q !  fo < r  o d o r .   'P j :  r e - o d / t n ^ -L tx .

h < ^ H - O M  2 7 f  p ' / P  . s 5 - /  i- a C z .tn  m  h l o e ^ K -  A a r r ^  a r zQ

c 4 l  m z r h s !  i ~ a n K i  . \/<z*’ u  d i^ c £ > o £ , / Y f a P e r i c ,  I

l i p - f i B ^ a /  ' f r c v ^  Q o r + h  \ s > J i :  r i d r .̂ d . l A j a l l  

, a i  a jx f= > n o > c. ^ . s ' - f e ^ f ' a  O U  f / e U  n o h d e J  <on -T o p  o f

r m i d r z j  A J d l / ^  Y ^ a s S tU c  L u a / / . / 7 g . V a /  3 7 3 /) (:L ( L n O A a n 'ta .r E c i

n o r H \  o ' f  - / e s P  p 7 i  b t / o p ) ^  tu ',4 -In  a a t n c r d - e ,  ^  L r / d C  l o a ) / ,

'F P .H  p rC tA A  p>y=>rvi / /O  t o f P  o f P  - f h e

7 ^ / A  ' ^ a c . / a  < ^T o o < n c l "P t , r ~ c o o / t ~ h £

--------------------------------------------------------------------------" Z -------------------------------—  E C J O R D A N C Q  —



I

i

t

I

1

I

I

I

I

1

2 
I

I

I

I

1

I

I

SITE h i V S ^ O r

TEST PIT RECORD 
PROFILE ALONG TEST PIT-JZL

2 OF 2

u->*n & ij3 ry  X ^<u!n

-J— i-i- ' ■ ■ - - lB cci< 2m ..Tp7^^—y s a K ^ S

“ £.£_! - . . . y ^ .  '■ '.1 ' wl+fil . ( y faP S

NOTES:
SAMPLES OBTAINED

0 » 3 /.3^ r !C- hrn Hr '.kJ e ' ■ uJ' j

cSo'^'d U-'i-fln .-^^rrxal! <S.o tlo ld .'S  

r \r n r x c .e  Ipt'Ou.j'i^ ,^ai~irT
O

/«7-2./' F}/o <z.k. .^ncJ -fo S i/P^ Sand

2 .1 -3 .0 ' T\irfC. hrccorx -fe> bcouso

F riahle. ;Sci.m^ei x  ̂ < g / /A ~ ________________

S - O ' - Y q . o '  g fg .y  h r a u A ' i  S t  I F

■ b - d - y . s '  h ro L o n  . S t I p ______

« 5 a M  u j i - f ^  <o ione , Q fa u e l  i  c T n b U g ® ; . 

1 ,^ '- ? ) ' '^ '  <Z<^dj hroLgn_,jd iH 'y_____

NO.
d e p t h

(F T )
INIT. SER. 

NO.
HD. SP. VO A 

PPM

S - l ( o . o ' - l . S ' J i £ l T P ) t y . o ’j / n

S -2

S - 3

S -4

S -5 —

S -6

S - 7

S -8

f ^ i a v n d  n n a m x y  C n b h l< 3 .^  REFERENCE: FIELD BOOK, P6.
\  ATTACHMENTS____

7.0' v^'ha-fici. yxja-Vgr U v e ________

SIGNATURE

E G J O R D A N C Q



I

1

I

I
!

I
I

t

I

s it e

TEST PIT RECORD 
PROFILE ALONG TEST PIT-

rZ.0tjie.r~ S r -ie .£ (S T ' 2 OF 2

NOTES:
SAMPLES OBTAINED

_ p . 4 ' -  3 - Z ’ Eli=U P y f L g . -------

G F " '7 -B .E T  ~r>/T-_________

A'4-3.6.^ -FH-c. <OV£.TZ. ar.)s

y)op.-rr9/2j*'n> v y y tL L . ._____________

'^/i>l>CJ£ 02^ '~7~i5£7~ P it­

s '. Co.' ~7o'r/}i. t> e./> rA * ______

y= > r/-. ________ ________

NO.
DEPTH

(F T )
INIT. SER. 

NO.
HD. SP. VOA 

PPM

S - 1 Z 6 ' - 5 i ' X ce irP x> ^0&/ll
S -2

S -3

S -4

S -5 —

S -6

s - r

S -8

REFERENCE: FIELD BOOK, PG.
ATTACHMENTS ___

SIGNATURE

E C J O R D A N C Q



r
I
i

i

I

I
I

I
I
I
I
I
I
I

I
I

i

SITE PySBO-

T E S T  P I T  R E C O R D  
P R O F I L E  A L O N G  T E S T  P I T

.Sr/e.e.ST~
- S -

2 OF 2

NOTES:
0 , 0 -  A Q / / SAMPLES OBTAINED

f i l l   ̂ darL hrr- ~/~Q

hlacz  ^ r< a u e //y  s c in c /_________

2 . Z ' - A - Z ‘ f

tSi/P

A . V - T . b '  O iiv f  q g - t n  gU«-|(2.ĉ  S i l t

7-C>'~ S .£ ' t!>QTlc g'Q'oe!'^

NO.
DEPTH
(FT)

INIT. SER. 
NO.

HD. SP. VOA 
PPM

S -l 7. 0 -$ . d iceirpxxoi/u
S-2

8 .0 - e s ' 7ce7rPXKCyi/z\
S-3

S-4

S-5

S-6 *

S-7

S-8

REFERENCE: FIELD BOOK, PG.
ATTACHMENTS __

SIGNATURE

E C J O R D A N C Q



Appendix A-2 

Coal Ta r S to rage  V esse l D im ensions

9.86.82A
0003.0.0



DIMENSIONS OF THE COAL TAR STORAGE VESSELS
ITHACA-COURT STREET SITE

V esse l A V esse l B

O u ts id e  D im ensions

Leng th
W id th
Depth

In s id e  D im ensions

15 f t .  ( e s t . ) *  
9 f t .

13.5  f t .  ( e s t . )

23 f t .
20 f t .

8 .5  f t .  ( e s t . )

L eng th
W id th
D epth

D is ta n c e  Below Ground S u rfa ce

Top 
'  Bottom

D is ta n c e  From B u i ld in g

Volume

T o ta l volume 
Volume o f  c o a l t a r  
Volume o f  w a te r

13 f t .  ( e s t . )
7 f t .  ( e s t . )  

12 f t .

1 .5  f t .
15 f t .  ( e s t . )

6 f t .

8 ,200  g a l.  ( e s t . )  
3 ,400  g a l .  ( e s t . )  
4 ,100  g a l .  ( e s t . )

21 f t .  ( e s t . )  
18 f t .  ( e s t . )  

7 f t .

1 .5  f t .
10 f t .  ( e s t . )

14.5  f t .

19,800 g a l .  ( e s t . )  
8 ,500  g a l .  ( e s t . )  
9 ,900  g a l.  ( e s t . )

* E s tim a te d

I

I
t

I
9.86.82T
0017.0.0



I

I

Appendix A-3

B o rin g  Logs 
and

F ie ld  O bse rva tions

9.86.82A
0004.0.0



F IE L D  LOG S O IL Boring No. -b - i
P ro ject Na 4 8 IS - 0 Z P ro jec t Name nj y  ssCr ed.OVis -̂r ST". Paoe 72- of

p ~ontractorps '>2/2^7-7- ouot.id’f r D rille r A L Date s ta rted d-tl&Co  completed l h l Q > ^
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D R I L L I N G  OBSERVATIONS
I T H A C A -C O U RT  S T R E E T  S I T E

T o ta l  
Boring Depth ( f t )

V is u a l
Appearance

Odor and PID 
C h a r a c te r iz a t io n

Samples
C o l le c t e d

B-1 39 No v i s u a l  s i g n s  o f  c o a l  gas w a s te s . No unusual o d o rs ,  
l e v e l s .

PID-background Sample B - l / S - 1  a t  
12 to  14 f t .  
Sample B - l / S - 2  a t  
30 t o  32 f t . *

B-2 15 O i ly  sh een  observed  on s o i l s  from 5 
t o  12 f t .

Petroleum  odors noted  from 5 to  
t o  12 f t .  PID-background l e v e l s .

Sample B -2 /S -1  a t  
5 to  9 f t . *
Sample B -2 /S -2  a t  
10 to  15 f t .

B-3 33 No v i s u a l  s i g n s  o f  c o a l  gas w a s te s . No unusual o d o rs ,  
l e v e l s .

PID-background Sample B -3 /S -1  a t  
5 to  7 f t .
Sample B -3 /S - 2  a t  
10 t o  12 f t . *

B-4 37 No v i s u a l  s ig n s  o f  c o a l  gas w a s te s . No unusual o d o rs .  PID-headspace  
rea d in g s  o f  8 ppm and 4 ppm on 
s o i l  from 5 to  7 f t .  and 20 to  
22 f t .

Sample B -4 /S -1  a t  
15 t o  17 f t .  
Sample B -4 /S -2  a t  
35 to  37 f t . *

B-5 37 No v i s u a l  s ig n s  o f  c o a l  gas w a s te s . No unusual o d o rs ,  
l e v e l s .

PID-background Sample B -5 /S -1  a t  
30 to  32 f t . *

B-6 17 B la c k ,  t a r  m a t e r ia l  seen  in  s o i l  
from 5 t o  12 f t . ; q u a n t i ty  o f  ta r  
d ecr ea sed  w ith  d epth .

Coal t a r  odors o b serv ed .  Head­
space PID read in g  o f  15 ppm on 
s o i l  from 15 to  17 f t .

Sample B -6 /S -1  a t  
5 to  9 f t . *
Sample B -6 /S -2  
a t  10 to  12 f t .

B - 7 17 B lack  t a r  observed  from 6 .5  to  14 f t . ;  
t a r  c o n te n t  h ig h e s t  in  sand l e n s e s .

Coal t a r  odor throughout p r o f i l e .  
PID-background l e v e l s .

Sample B -7 /S -1  a t  
5 to  7 f t .
Sample B -7 /S -2  a t  
10 to  14 f t . *

9 . 8 6 . 8 2 T
0 0 0 4 . 0 . 0



DRILLING OBSERVATIONS 
ITHACA-COURT STREET SITE 

(c o n t in u e d )

T o ta l  
B oring Depth ( f t )

V isu a l
Appearauce

Odor aud PID 
C h a r a c te r iz a t io u

Samples
C o l le c t e d

B-8 52 Black"ash  appareut from 5 to  7 f t . No chem ica l o d o rs .  Headspace PID 
rea d iu g s  o f  about 10 ppm ou s o i l  
from 10 to  17 f t .  aud 25 to  27 f t .

Sample B -8 /S -1  a t  
5 to  7 f t . *
Sample B -8 /S -2  a t  
20 t o  22 f t .  
Sample B -8 /S -3  a t  
35 t o  37 f t .

B-9 15 Ash and ta r  v i s i b l e  from below  a s p h a l t  
to  bottom o f  b o r in g  (1 to  15 f t . ) .  
B rick s  en cou n tered  a t  15 f t .

Tar odors th rou gh out b o r in g .  
Headspace PID read in g  o f  5 ppm 
on s o i l  from 4 t o  6 f t .

Sample B -9 /S -1  a t  
2 to  4 f t . *
Sample B -9 /S -2  a t  
10 t o  14 f t . *

*  Analyzed  by ERCO

9 . 8 6 . 8 2 T
0 0 0 5 . 0 . 0



FIELD LOG SOIL B o r i n g  N o .  3 - /

P ro ject Na 4 ^ 1 5 - 0 7  P ro jec t Name / u y s B C r  eoouPir Page /  . of 3

"o n tra c to r  D rille r /Al  Beayro | Date s ta rted  l / y / B Q  com pleted i /•? /g fe

M e th o d / / .  S'. /?u(2£/eS Casing Size z\. •> HNU (5 $ ) /  10.2 P ro te c tio n  Level 2>
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]  " Logged by j r .  l>£-r£ilZBr<tk Checked by Date
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FIELD LOG SOIL B o r i n g  N o .  b -

Project [Project Name h t y s E C -  ^ r . Page- ̂  of v3
Co n t r a c t o r D r i l l e r  A,\_ êdyc. I Date started xJ-j/SL. completed \l-?fB(c>
Method v \,S . ( \ o a e k Casing Size % HNU (jl.T // 10.2 P ro te c tio n  Level b

Ground El. 3 5̂-.26.' Soil Drilled 3 S. 0 ^ below ground Total Depth
Logged by<J. T̂cg.'&OK̂I Checked by Date
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FIELD LOG SOIL B o r i n g  N o .
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FIELD LOG SOIL B o r i n g  N o .  b - 3

Project Na 4 f t \s - (5 L  Project Name S e G  Cq q r t  &T. Pace \ of 2c
y  Co n tra c to r Date s ta rted   ̂h  ( 6 (0  c o m p le te d / / ? / g 6

M e th o d //,^ , Casing Size ^  ? /4  " HNU (fL7> 10.2 P ro te c tio n  Level L )
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FIELD LOG SOIL B o r i n g  N o .

Pro ject Nq I S ' 02- P ro ject Name /JYSBSr csoufz-r :s r. Page •£> ofL— _:___________________ I --------- — •_________________ t —   _
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Pen. Description
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Comments on 
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1 F IE L D  LOG S O IL Boring No.
P ro ject N a 4 g i5 -_ 0 2 . P ro jec t Name dJO O EV S7~. Pace / of 3

1 C on tracto r75,i^ /e ;2> )rr vOoL r F  D rille r P u  &£S(C  Date started / 9 / < 6 6  completed i/9/S<^
Method //.S '. /^u 6 E R Casing Size " HNU <11.7:;/ 10.2 P ro te c tio n  Level p>

1  Ground El. Soil D rilled  S>5>o' •?• be low  ground Total Depth 3 7 , 0 '
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Feet
B lows per 
6 inches

Rec
Pen. Description

HNU
ja r

Comments on 
Advance of Boring

I 5 -{

5 - Z

z>-o'-/.o' ^ . ! <£>7̂ a>otC.

A  o ' -f- i5Pc,cz./^'-^h 
Y 'J>/~c> Lor a~t ~hot> i'£> 

d a r ic d r . depTh, 
(fluS) cohlolcPy £bfn£

S i IP  3  c~latp J  
moidt f s l r ^ h f ^ Y  
p la s f /c .  - f i n e s

5.0' -7 .0 5 - S - 7 - 7
• >
i< 3

S o n  a

SroLxso .
•Tioe +o c-oorse 
t o /  f r a c z  j

p la S + tc . 

'fines j' Sonnz.
I '' CjCryyz/!  nndist'^ 

m & a , d e n s e

i 0 . o '- /Z .o ' o/ ' 
7z .d tJo -p.e.c^oYBR.'i  ̂ /osd

^O ivvp fe . d u e  + 0  Iocs‘S  
^ o n d i )  (^ro.\Jel
<Tiod colonies proi^'b/i->nCj 

<=>f SorJ  t f f o
'San^pli'nej sp o o n ______

1 2 .0 '-K .6 '
^2.0

C L P tie 'f t^cxrif::- bt'ou^'O ^/. 
^ '* - T  Soo~yc. ■ fi'oe  ,5ancl 

0*0d  \ oro.anicS/ 
*1"rQ.c^ ■fvri£ S c v n J  

(q,a^^.5> o -D p ro X - 
V M y  ■lAJZ-h i5o-Pi- ; 

■fine3  ‘S lK ^ h jl^  p)as+*c,

'F<s^'n-Vusv\ ■p.cnd \vn a 
uj(vtx2.r a>r>> "Vop o-^  
c-\ou«.M 4 o 'p  -z-'
o f  5 - 2 ,  '=. ) o o s e

■5i I+m ■£Qr\4 a n d  
tO Q -trer' +VnO'rv -VVne. 
C \O vĵ ^U| - S l l- f

6 -(d

z.e>

:z > i/+ /d /  'So,/^ 
/nfo •Lxt̂ ei.ef 
on £7L/
d e . r i \ j e d  S o t j

3>Tv\\«,r r^o 'le -i’ 

\4 ja - fe r
borv’ n ^  (g, 4  '

6 fo V t^  S\\-h'l

m + o  . 
C.\ow^C'-^ S i l f "

HNU

B.Cr.

E.C.JORDAN CO. Boring NO- S  | Page ! o( 3



t F IE L D  LOG S O IL Boring No. 6-4
P ro ject Na Ya,(5-'D 'Z . P ro jec t Name a/K5<ECt- C.e>\j(ZT i> r  > Paoe 2. of .5

'o n tra c to r  p^^(Z4 r r •VouFF D rille r A l. B5 c.cC Date s ta rte d  / / 9 / 6 6  completed / / 9 /S 6

Method ZiOiiBtZ Casing Size HNU 10.2 P ro te c tio n  Level J>
1 Ground El. 3*13. ^ 5  ' Soil D rilled 3 5 . 0 ' .?• below  ground Total Depth ^ y . o  '

1 Logged b y j-, 7£r£S.ScrJ Checked by 1 Date

B-C-t. ^« t.r< 5 o n % c \ F r n 'o v c n 't  (dvV

Sample
No.

Depth in 
Feet

B lows per 
6 inches

Rec
Pen. Description

HNU
ja r

Comments on 
Advance of Boring

6-3

5 - “1

S '5

i

I

I

I
i

IT)-o - n , o
ton n V - 'o ro '-o v ^  

SO'Tne-
Sanc\ l»PV\e

Occ^am VC s> j  L o ». V •
fT r m  + o  S c 'P 'hy  

p la S P 'C

5
V-J
5
1

i3d .o ' - ^ 2 . o ' 1 - 2 - Z -
l o

<2L«=ySeY "DcNY-vq fc>ro«-o<r>,
G 'L -T  S o n n t  Y 'd c

^vv-vd cvvnd liP V lc
OOAc\nycS J u jc + y
P o  P+ ; S 1 1 W V  Iv-i

________ p U s K y q

25.0 '-21.o ' Z 'd '  G>~ (a 1 -^  
. 0

2 5 . 0  ' -  2 6 ,  3  '
Cy-ASS'f 't>ar»e- 'o ro 'o -sa
5 i L-T Son>t- porvc S e n

CvTNd p r a c e .  C2 S ,
■S ond  a n  e\ V v PP \ C 
ornavAvicSi ; vAJcf^ 
f s c r P  j  5\>e^VvPlv| p 'ia s P q

Q«.ShNC 2 6 . 7 ' -  2 6 .g '  ;?<24
20N)£ t>r-o v->2>\rN P o  Vorov*jvi

-S-VlPf ‘ VAjood'.j P» fccCS

:5AMt> X6.Ce' ■*■ bnov>o«-n-
-+o £^rav-\y£b  ̂ .^onc! 

■pvne P o  iC oor-^e . uj/ 
^ovvaC S \ lP y  \cc>£5cy 

ujaT- <vned. dev\-»e ' 
p ’m e s  Sli<^Vn+l'-j 
p l a s + i c -  ____

3 o . o ' - S i . o ' Z - Z - 4 - 3 1 - ^ 6 \l i y tx -D vo n  P o  ^ r e ^ \ s \
brovjon I -p\y\c 
u y  ■gome w ied  S««od 

<7nd \d + \e  a a o .rs e  
-S o n d   ̂ \ooS « . ;

I p  r a c e  
4  l-2 im *n  '.5r\\\c
S^o.\\5

O.lo

CV̂ G'r̂ ô <̂ - 0  

^(o .G' V rp o

HNU LEL

"B -d . S.C:r.

I E.C. JORDAN CO. Boring No. g  -4 Page Z. of



1 F IE L D  LOG SO IL Boring No. B-f
Pro ject NO .,p_,,s P ro jec t Name iZ-OOTZT ST, Paoe 3  of 3

I*' "o n tra c to rT 9 4 ^ ^ 7^  tA jouPT  D rille r /)l  g£<c/c Date s ta rted  ' } J ‘)/3(i  completed 1/ 9 /Q<o
Method MS. /}u ^£ z. Casing Size HNU (y ii^  10.2 P ro te c tio n  Level jJ

1 Ground El. S t S - S S ' Soil D rilled 3 5 . 0  f •?• below  ground Total D epth  SI.o'
f Logged by J ,  C»iecked by Date

1 5 “. <5-, ; S ac.<5«^ro  u  n c{ tApihicxli- /9-iC

II
Sample

No.
Depth in 

Feet
B lows per 
6 inches

Rec
Pen. Description

HNU
ja r

Comments on 
A d v ic e  ot Boring

S - l SS-O'-si.o' ( - - L 'Z - 'Z 3 5 - 0 ’ '  3 5 . - b '

b ro voo ,  ̂ -(-''ne- 6c\niJ 
'So<noi2  w iec l =an4 

ATidi \ \V V \c  COCvCbC 
s s o rA  j \®oe>e j  v o e V  

ArrcscJL ^
£,rn0.l) 1 - 3 v̂ yv>
■sv-»a\)5

e \ L T  < 5 5 .3 ’ 1-
^>Tooov>, 4 o  

brouoC'  ̂ S o m e  P n e
bO'Tid a e x -c c a 3 \o o  4 o  

4-ro^c.e. P 'h /.  "SaYncs ^  
5(s ' 'j C lA e j
Q M  5,VY^aU \ - Z  mYtYn 
VjV\'vV«. ■sVyuUs , •sV\e.\l3 
^ea\r) -Vo Aftvje. o, 
•5c,^«.w'vAod sV ra t'? ''e 4  
\ o 0 4  ■V'TdWY 3G* Cl'^y 

5<^rY^p^e 'S -so^-v ; 
\M «t- . ■ fl'nes  aCd

J);
k  >- 

>1

<:
k

iJ i j

vi V-

1

"B -G . v3, 3 5 . 0 *

^CiYxvN^\e b e V o o o
'fn o 'fvn  h 5 ' - Z l

HNU

6.<Sr.

LEL

B 7 - .

1

E .a  JORDAN CO. Boring No. p - 4  | Page 3 of



1 F IE L D LOG S O IL Boring No. 73-S
1 P roject Na 4 e /3 T -0 Z P ro ject Name /JyssQ 4 Loj>'i^7 ~ S t t Paoe /  o\ Z'

1 Contractor75̂ v̂ ><ê r7' uJCL.S’r ' D rille r S 3 .C4 C. Date s ta rte d  / / S / 8 /e> completed l/s/&^
M e th o d //,5 , /gu6 €/C, Casing Size .4  % " HNUGTi.^/ 10.2 P ro te c tio n  Level

1 Ground El. 5? 3 . 8 b Soil D rilled S E . o ' •?■ be low  ground Total Depth 3~?.o<

f Logged by ; j ;  f t r z ^ o r d  Checked by Date

I \3-Gf.: Kfv\b\&o-V- i \ \ r

IISample
No.

Depth in 
Feet

B lows per 
6  inches

Rec
Pea Description

HNU
ja r

Comments on 
Advance of Boring

o.o' — i .o '

! .o ' S iu T Y V o V5rcvjj<\ 
t o /  -^owNe <ola

rnovs^
~p\Q&~V>C.

J A

5.0' - l - o ‘ t j - V -  Z --S
2 .0

B rc x jo o  , V c
Coox—t.^ . Ce.v~.cl !

ro y a l <ov>d
C - \ a y  j f r v O \S .- t  ^

rno

lo o s e   ̂ -f v'rits. _
siinVi-VM p la s -V ic -. 
'io -v tvc r\ ' c r a ning. b<~.

s - ;c lO-c'-IZ.o' '-I- i- 1
2 . 0

‘D o r i c  b  Co  u j /

S 'l-T  Vo -\co^c,<-
^o\r>c\ orvct 0rc\Qq\c5 

' - S o f t ,  ^

l.G

S ' 2; iS .O '- /7 .o ' 't2-0

GrQ<-^\sb VoroxjovA 
6ii-T ‘'-’f -fCnz

S o n d   ̂ \i-v+i€
C>T(^Oa IC- ■sppt.s i  
broviA Vo bVacIc 
^ 6 0 dv.  ̂ ? ilo« f'js  I
•Vracc road -c.S. 
S o A c l O A cl c^navje.!^ 

u jc V  ; ^  V v  j  n o n  -

I .Z

Zo.o ’ - z z k d ' G ra y is V  b r o o o r y
■ 5> « i-T  L v + V t e  - f ' V e  s a v i d  

bo/ sliejVxt- iV ic r c a s c  
boW ovT A  t~l ' o t  

S o / a p le ^  ^ Y r a c c

o r o ^ o .a v o s ;  ^ d -

1 .0

S o  t v
j

XOvVicil '&0M 5
\'<ri-fo
or\ 00<^e<~ 
do-rw ieV  & o il

CW xAO^ @

7 -o ' — to .o '  
■S>i'Hvc S a n d  

I n  V o  

CUavĵ fcv.̂  S i I't

HNU

E .G .

LEL
b . t ,

E.C JORDAN CO. Boring No. ^  Page__ L  of _2c:



FIELD LOG SOIL B o r i n g  N o .  g -  s

Project N a ^ g /s -o -L  Project Name /JVSE-Cr z i o o R T  S r , P a g e _ £ t_  of 2 -

^o n tra c to r7= ^ /y4 ® /^rr l/Q6 im (s. D rille r Date s ta rted  / / g / ^ G  completed

1 M e th o d //. 5, POFyDE. Casing Size ■ 4 ^ ' ' HNU (lL7> 10.2 P ro te c tio n  Level 2D

1 Ground El. 3 9 3 - 8 6 soil D rilled  s s - . o ' .?■ be low  ground Total D epth 3 7 .

( Logged by 57 Pe,t E i2S>aJ Checked by Date

■ .̂Gv 1 ^ Q C lG c ^ ro o n  cl '^SxAk'J.'A'V A'Y-

Sampie
No.

Depth in 
Feet

B lows per 
6 inches

Rec
P ea Description

HNU
ja r

Comments on 
Advance of Boring

S '5 24.o ' - 7 6 . o ' z y
m o

CuPises' o -  
SVLT

So>rr,c +Wne ^Qnci  ̂
-V ra c e  c r ^ a io v C S /
ujcA-; pof-fc . 'non-
pleisAiC. '

S w jrrx  
SAm"3>

' -  2 8 '

I

t> ro \A Jn / 

»3dvn<d 4'"r>e nnizd. 
-\ro.c-'? ic.5 I wodr
I c o s e  -+0 m<2d. ddxek ; 

-4 n e s  nori p \a s 4 \e ,  ■
“S r o o U  O'TC^QvyvC, 
^OVN^ '/z,''

Loood ij - f 'b e rS   ̂
-pG.a,-VM '

u z .

S"(p fe .o '-b z .o ' 2 ^
2 0

6 i lT Y  <Sra\jjv6h 'o ro v jo n  !
&cK\r\ĉ  fine  -Vo 'Tv\ec!

“ f r a c t  o rx ^ c t fM c s .
VOC.-V < 1 0 0 .&CL '

f\T\<23 o o a  -  >e

b.
si

1  
7

'lO caci S p o o n  
\rs <^'0Cy^5 
.5<j.W\ QXl Qrxyrn

 ̂ U od l 
-ha>Ae 5 - 4  9o<rv 
2 g ' - Z 8 '

O riG T\^Q  2io S  

CAoyjj.  b '  l("
\ f'lV e.

I
K

h

3-7 S 5O -3 7 .0 2 - E . - 2 - 3 2 ^  
Z-O

O c r‘ovj.(‘ >Vi b r e s x i o  , ^
3 A m D S ovsA 4'vW  4 c> 'Tre.a

-V ro ic^ O'T'^o.'cvcS 
UleV" j s / t fM  lo o *;;?  ', 

4 ^ n e S  n o n - p \ a £ - V iC -

5 a n >̂s| 3 ^ .S ’ - 3 6 - o '
3 vUT Sd-Vs m c r c Q S ir i^

^O 'T sd ti c A ^ c rs a s x a

-SVLT

'5S o m e  ,o r '^ ck 'n > c3  

3fc:«)'-S7.o'
anom-feVY b ro o o n  oo/ 

-Vo +01X02. -T'OcZ
,<anc i Q od  A fa cc  ciaM j 
Gcvr\e, (5 m a ll l - 2 , m

3o4t-,

1-2-

^.Cx{3.(2 5B .0  

A u!^r& (2 . 3 5 '

0  ^ 5  57 '

UjVsC+a *£iVN<a\VS ^
n o n -p jc x -s + ic

hnu

E.C. JORDAN CO. Boring No. Page ^  of-



f FIELD  LOG SOIL Boring No.
Project Na P siS 'd Z . Project Name /j^^S cTr- S v Paoe /  of 2-

1  C o n tr a c to r ^ /9̂ 7-;r (x jo z /^ r  Driller e^C/eL Date started l//^ /S > G  completed ) // '2 /& 6
M eth od //.^ . Casing Size p  3/ 4" HNU ( 5 10.2 Protection Level Xo

H  Ground E l.'2,‘j A .72  ' Soil Drilled i S . o ' below ground ^ Total Depth \~ t.o '
J  Logged b y ^  f^rEJ2So/-> Checked by Date

A>r»\V^\e.r'Jr < ^ ' f

Sample
No.

Depth in 
Feet

B low s per 
6  inches

Rec
Pen. Description

HNU
ja r

Comments on 
Advance of Boring

0 - 0  ' -0,4 /4 s b h P L T

0.4 -  3 .5 ' G«^Av)eLcd -BVacL -Vo darlL

Op ' u o

Hxdijo '" j movs'V 
-9'OeS
p \ a s t i c .  ’

X o i-V id l S o i ls  
\C ipo. \oQ.t>e.c( 
o n  avjci^r-
c\Q,rvvJccT Sc>'I

3 .5 ' -F CLKdeY
S\UT

'g iro 'jo rs  uo^ 
c3om e JrVnC SctjcI

S - l

s - ^

s . o ' - n . o '

7 - 0 '-  7 . 0 '

• L

CUAMeY  'P 'A rifL  'o ro o ^ 'T ,  
6 'w T  -\-o  'oro'-OMn o jy

S e m e  -ifvYc €>o\r>cAy 
S a m e  On«.o£> ê Cadc 

-Vo Si
5  a n d  i-| 5  ’(11  v'iSihk 

b \a a v e  c o a l  P a r  -P -jfC  
C o n  V a n n  I'nexY ldn OiOt>+ 

p r o m  o ,1̂  'V h e sd
. S o v - w d  I C C  e x . t ' o C i S  I

i . t .  6 .5  ' a n d  7 . S ' /
s '

S o n o p ie  IS  m o 'S i"
•Vo Loct- 15 sands | 
- f \ r m  - f in d s  4 1<=>o5-C 
Sond S'

I .
I I
k) ^

V)

S -3 lo.o' -  u  .o '
2 . 0

ClAM eY o \ i \j e  b r o o .5 n  LSp/

S o m e  - P i n e  ^ i l - K j  

vS and  /  £>arid t| Si l-l- 
o r c a s y  Z>orr.e. 

' / I S ib N c  b l a o V l  C o q )  
- t -a r  + q f < i  cc>n-baw\\n-
cvViovn rA oe j+ iay vn 
SarvdiC .'T
L . C .  I 6 . o ' - i o . ? , '  (

1 0 . 7 ' -  11.z ' I  ckcrifdS to^ 
Coo-Va tv\ V o a  v>y
c la ^ V ^  . 5 a r v  p \ e '

. 15 u jg -r  a n d  S o - f+
•fo flCKV,.

h

N(vl
' T  

f)

\

■X>riM«.r ocr\-e5 
vjoA'ter* in-Vo 
V io W  ^  \ 0 '

T h tS e  G o ' l s  

d o  rMjJr a-^:pa:\r 
4 o  io e  riQ -Voral 
c\uc -Vo Vac.V.<L 
o f  C^ood 
S V r o c V o c c . f  
-W e  C aedoTn 
rvx-VjOz o f  
d'nC
Co vWo.'m ir\c\r\f 5

HNU

e .G .

i

E.C. JORDAN CO. Boring No. f P -  Page /  of .7.



F IE L D  LOG S O IL
Project N a 4 lg ( S -a z  P ro jec t Name d c m z .T  Sr.

Boring No.
Page ^  of ^

ovXracxorp£j,2PATT nje>L.fTf= D rille r Ssatc.
M ethodjv.S, y }u ^ 5 /e. Casing Size 4  %  >/ P ro te c tio n  Level 2>

1 Ground El. S ? ^ . 7 z ' Soil D rilled  l E . o ' below  ground Total Depth \ 7 . o '

] ■ Logged b y ^ ,  'RsrEiAS^/O Checked by Date

I ■. IBjCYc-YfLcvf-ooirN J  Psrvi'ovG-TN'V

Depth in 
Feet

B low s per 
6  inches

Rec
Pen. Description

HNU
ja r

Comments on 
Advance of Boring

15.0' - n .  o' \ -  I -  I -  J
z .o

b  ro ixY n  
o \ \ \ j e

CLPi"-/eY C-kC
Y o  o \ \ \ j e  hco'oon 

vo>| \(-V-V\e Sy>o^s
/ V

o 4  ccNvs<ion\ b\QCVi 
C.C)V\Vo.''n\ tNCX-V IOV-, 
loVnvcW iS  O n  -vVnc 
<3(LZceo.^t oij c l e ^ w

“Sa^vNple

S o f - V

14.5

IS uoc4 \

Uofc4 £ c .'rn p \c  b e .\ou3  

0\JO^G<~6 4 cow  ̂ ]5 ,o ' - \1 ,o '

HNU

B . e .

i

LEL

B .  G r.

E.C. JORDAN CO. Boring No. Page Z  of



i
F IE L D  LOG S O IL Boring No. a - 7

Pro ject Na z\QiS~OZ. P ro ject Name K J V - c Z c B U f ^ T  S T . Paoe /  of /

J 'o n t r a c t o r t v ^ ^ T T -  ,{z >Oz F f=̂  D r i l le r / / ^ .  ,^sC kO . Date s ta rte d  / / m / 6 6  connpleted

1 M e th o d / / ,5 . f9oae4. Casing Size A ^ A ' ' m u(\V7)l 10.2 P ro te c tio n  Level ,26

1 Ground El. 3 4 5 - 64> Soil D rilled / S . o ' ^  below  ground Total Depth

]  Logged tiyjyi îhecl̂ ed by 1 Date

I

i

B-Gt. ' B acY -a foo i-A cA  Krv\'toicA-V

Sample
No.

Depth in 
Feet

B lows per 
6 inches

Rec
Pen. Description

HNU
ja r

Comments on 
Advance of Boring

S-2.

5-3

■-'I

0 .0 ' - O. A '

c>.A +

5 .0 '-  l.o' l-l- l-l \.(o

10 .o' -  17-o '

12. o '-  14,0 '

1 - fo r  l-Z."

- I  - /

Z - -L -T -2 .

1.0 
Zt)

'2.6

"P oohe  4 
Po4o

■S\u-r^

ecu.>Mev,
CfluO

\ 3 \ q.c-VL. -Vo c\c,r<-
UO/ SCKViC.

b r\e vL  ^\ece£> j 
SooTvc o d o r  <3f 
C o o l -ttir  *^doc-A 3

V 'V\q \ ^>0\ 1
i n  .f o \ > o  d  

e > r \ c v 'o c ^ r

<d<2.c\vJcA So’i l .

S iu t Y
S iPim S ^

GrRAveu
(rtu.}

S .o ' -  4.S ’ 
t3>\oc,v^ 4 o  
t>r"c>ujiO Vo/

COO.I
—V or Cov’AAanni'Ticct'oil 

C ..3 ' ,■ 0OA.+

HNU

■B.C.

CvAHeT
6 \  i-T

\oos.e .
6 . 5 '  -H

J vo ̂  I'4V\€, 
-pinC 0*974 oncj 
SorrQ, cca\ 4 c\<- 

h \0 \e t 4© UOC.V' -F irrn

5^i f  ^

V ^  
J \

' " iV)

C W n j^e . <S (bS
S o.97c4'o

& 0 £XV<c\
11.40

6'\t-

CvfLteY
6 iu T

OilvJt \>r, x j  t r a c e

rtiovsV t o  oo'j.'t
trovCjg. iS p iV s  
001740110 iiTiatr'® h <ar®on/ - 

j  p i n t  eS and  
6 <2A'm 'v^V a" a t- 

\'b.(b' w /  e t in P a m ia -
q V ‘o <o

0 lu 

U
If: ' 4

V)

No ^eeox/giS-Y
So'oon  ̂ 4 - ra c .e . -T io c
(Scw-yd, ‘in 4“o'ot ̂  coo id 
n o t  (^ e t ■proper- .

M'O

S he I +obt

LEL

li.G.

E.C JORDAN CO. ■Boring No. 3 - 7 Page /  ot _J_



1 F IE L D  LOG SO IL B o r i n g  N o .  ^ - s

Project N c F3/5'"tPZ P ro ject Name aJYŜ £Ct rSloO '̂T ST. Paoe /  of 3

nJOLFF D rille r Asoic. Da^« s ta rted  f/lP/sc, completed f/(f/eF>
M e th o d //.^ , Casing Size d HNU P ro te c tio n  Level ClT>

1 Ground El. Soil D rilled SO.o' •?■ be low  ground Total D epth s z . o '
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D  = D i a m e t e r  o f  b o r e h o l e  =  0 . 67  f t

H  =  C o n s t a n t  h e a d  a b o v e  o r  

°  b e l o w  p r e - p u m p i n g  l e v e l  =  7 . 3 f t

F O R M U L A  : = a  x iQ CaLZD  ̂ Vi. t  U L ,iD l-



P E R M E A B I L I T Y  DATA S H E E T
I T H A C A  -  COURT S T R E E T  S I T E

T E S T  L O C A T I O N  ; M H -3

T Y P E  O F  T E S T  ; C o n s t a n t  H e a d

H A T E R  L E V E L  A T  T H E  T I M E  O F  T H E  T E S T  ; 5 . 9b  f e e t  b e l O H  g r o u n d  

T E S T  D A T A  :

Q  =  D i s c h a r g e  R a t e  = 1 . 3  g p m

L  =  L e n g t h  o f  m o n i t o r e d  z o n e  = 3 f t

D  =  D i a m e t e r  o f  b o r e h o l e  =  0 . 67 f t

=  C o n s t a n t  h e a d  a b o v e  o r

b e l o u  p r e - p u m p i n g  l e v e l  =  14 . 54  f t

F O R M U L A  : K .  = 0 . X  I nn - 2 L / D . -*• ^ 1  C 2 L / D )  ^



P E R M E A B I L I T Y  DATA  S H E E T
I T H A C A  -  COURT S T R E E T  S I T E

T E S T  L O C A T I O N  : M H -4

T Y P E  O F  T E S T  : C o n s t a n t  H e a d

H A T E R  L E V E L  A T  T H E  T I M E  O F  T H E  T E S T  : 5 . 65  f e e t  b e l o w  g r o u n d  

T E S T  D A T A  :

Q  =  D i s c h a r g e  R a t e  =  2 . 5 g p m

L  =  L e n g t h  o f  m o n i t o r e d  z o n e  = 10 f t

D  = D i a m e t e r  o f  b o r e h o l e  =  0 . 67 f t

H  =  C o n s t a n t  h e a d  a b o v e  o r

b e l o w  p r e - p u m p i n g  l e v e l  =  14.35  f t

FORMULA : K = Q x I n  C 2LZD ^ A  t  C 2 L /-D i^  H
2 X  L  X  H

c



P E R M E A B I L I T Y  DATA S H E E T
I TH A C A  -  COURT S T R E E T  S I T E

T E S T  L O C A T I O N  : M H -5

T Y P E  O F  T E S T  ; C o - n s t a n t  H e a d

H A T E R  L E V E L  A T  T H E  T I M E  O F  T H E  T E S T  ; 5 . 23 f e e t  b e l o H  g r o u n d  

T E S T  D A T A  ;

Q  = D i s c h a r g e  R a t e  = 4 . 5 g p m

L  =  L e n g t h  o f  m o n i t o r e d  z o n e  = 10 f t

D  = D i a m e t e r  o f  b o r e h o l e  =  0 . 67 f t

H =  C o n s t a n t  h e a d  a b o v e  o r

b e l o w  p r e - p u m p i n g  l e v e l  = 1 5 . 2 2  f t

FORMULA : = 0 z I n C  2 L / Q  V i  > ' 2 L . P i "



P E R M E A B I L I T Y  DATA 3 H E E T
I T H A C A  -  COURT S T R E E T  S I T E

T E S T  L O C A T I O N  : M H -6

T Y P E  O F  T E S T  : V a r i a b l e  ( r i s i n g )  H e a d

H A T E R  L E V E L  A T  T H E  T I M E  O F  T H E  T E S T  : 7 . 2b  f e e t  b e l o w  g r o u n d  

T E S T  D A T A  ;

=  P e i z o m e t r i c  h e a d  = b .  35 f e e t

H ^  =  P e i z o m e t r i c  h e a d  =  3 . 08 f e e t

=  T i m e  =  0 s e c o n d s

t . ,  =  T i m e  =  5400  s e c o n d s

L  = L e n g t h  o f  m o n i t o r e d  z o n e  =  11 f t  

D  = D i a m e t e r  o f  b o r e h o l e  = 0 . b 7 f t

d  = D i a m e r e r  o f  t h e  w e l l  = 0 . 1 7  f t

FORMULA : K = V  x In  < 2 L )  x  In  ( H /  H )
3 ;c L ( t ,  -  ta 1



P E R M E A B I L I T Y  DATA S H EE T
I T H A C A  -  COURT S T R E E T  S I T S

T E S T  L O C A T I O N  ; P -3

T Y P E  O F  T E S T  : V a r i a b l e  ( f a l l i n g )  H e a d

H A T E R  L E V E L  A T  T H E  T I M E  O F  T H E  T E S T  : 6 . 4 f e e c  b e l o w  g r o u n d

T E S T  D A T A  ;

H.J = P e i z o m e t r i c  h e a d  =  3 . 3 f e e t

f l ^  =  P e i z o m e t r i c  h e a d  = 1 . 9  f e e t

=  T i m e  =  0 s e c o n d s

t ,  = T i m e  = 2160  s e c o n d s

L  = L e n g t h  o f  m o n i t o r e d  z o n e  =  8 . 6 f t  

D  = D i a m e t e r  o f  b o r e h o l e  = 0 . 6 7  f t

d  = D i a m e t e r  o f  t h e  w e l l  = 0.1

FORMULA ; K = d" -f In < 2L) x In ' H ■ H,)
3 X L ( t ^  -  t . | )



PERMEABILITY TEST METHODS

In  t h i s  method w a te r is  added to  o r  w ith d raw n  from  th e  m o n ito r in g  w e l l /  
p ie zo m e te r a t  a ra te  s u f f i c i e n t  to  m a in ta in  a c o n s ta n t w a te r le v e l f o r  a p e r io d  
o f  n o t le s s  th a n  10 m in u te s . Measurements o f  th e  amount o f  w a te r added o r 
w ith d raw n  a re  reco rded  a t  re g u la r  in te r v a ls  u n t i l  an adequate d e te rm in a tio n  o f  
th e  p e rm e a b il i ty  has been made.

FALLING HEAD METHOD

In  t h i s  method th e  m o n ito r in g  w e ll/p ie z o m e te r  is  f i l l e d  w ith  w a te r w h ich  is  
th e n  a llo w e d  to  seep in to  th e  s o i l .  Measurements a re  made o f  th e  w a te r le v e l 
in  th e  m o n ito r in g  w e ll/p ie z o m e te r  o ve r a g iv e n  p e r io d  o f  t im e . These measure­
ments a re  c o n tin u e d  u n t i l  th e  ra te  o f  decrease becomes n e g l ig ib le  o r  u n t i l  
s u f f i c i e n t  re a d in g s  have been o b ta in e d  to  s a t i s f a c t o r i l y  d e te rm ine  th e  
p e r m e a b il i ty .

RISING HEAD METHOD

T h is  method c o n s is ts  o f  rem oving w a te r from  th e  m o n ito r in g  w e ll/p ie z o m e te r  and 
o b s e rv in g  th e  ra te  o f  r is e  o f  th e  w a te r le v e l u n t i l  th e  r is e  in  w a te r le v e l 
becomes n e g l ig ib le .  The ra te  is  c a lc u la te d  from  th e  e lapsed  tim e  and the  
change in  d ep th  o f  th e  w a te r s u r fa c e .

CONSTANT HEAD -METHOD

9.86.82A
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G roundwater L eve l Data
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Appendix A -7 

M o n ito r in g  W e ll Sam pling Procedures
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1. Check th e  w e l l  f o r  p ro p e r id e n t i f i c a t io n  and lo c a t io n .

2. Measure and re c o rd  th e  h e ig h t  o f  p r o te c t iv e  c a s in g .

3. A f te r  u n lo c k in g  th e  w e l l  and rem oving any w e l l  caps, measure and re c o rd  
th e  am bient and w e ll-m o u th  o rg a n ic  va po r le v e ls  u s in g  th e  p h o to io n iz a t io n  
m e te r. I f  th e  am bient a i r  q u a l i t y  a t  b re a th in g  le v e l reaches 5 ppm, th e  
sam pler s h a l l  u t i l i z e  th e  a p p ro p r ia te  s a fe ty  equipm ent as d e s c r ib e d  in  th e  
H e a lth  and S a fe ty  P la n .

4 . U sing  th e  e le c t r o n ic  w a te r le v e l m e te r, measure and re c o rd  th e  s t a t i c  
w a te r le v e l  in  th e  w e l l  t o  th e  n e a re s t 0 .01  fo o t .  Measure a ls o  th e  dep th  
to  th e  w e l l  bo ttom  from  a c o n s ta n t re fe re n c e  p o in t  on th e  to p  o f  th e  w e l l  
r i s e r .  Upon rem oving th e  w a te r le v e l w ir e ,  r in s e  i t  w ith  
la b o ra to ry -g ra d e  is o p ro p a n o l o r  e th a n o l and th e n  d i s t i l l e d  w a te r .

5 . C a lc u la te  th e  volume o f  s ta g n a n t w a te r in  th e  w e l l  c a s in g . Volume in  
l i t e r s  equa ls  0 .154  tim e s  th e  square o f  th e  in s id e  d ia m e te r o f  th e  ca s in g  
( in  in c h e s ) tim e s  th e  dep th  o f  w a te r ( in  f e e t ) .

SAMPLING OF GROUNDWATER MONITORING WELLS

F o llo w in g  th e  measurements and c a lc u la t io n s  d e s c r ib e d  above, sam p ling  w i l l
commence in  tb e  sequence be low :

1. Lower th e  su b m e rs ib le  pump o r  p e r i s t a l t i c  pump in ta k e  in to  th e  w e l l .  F o r 
s h a llo w  g roundw ate r s i t u a t io n s ,  th e  in ta k e  o f  th e  s u c t io n  tu b in g  o r  o f  th e  
su b m e rs ib le  pump w i l l  be low ered  to  th e  to p  o f  th e  w e l l  screen  and th e  
w e l l  purged th re e  to  f iv e  tim e s  th e  c a lc u la te d  volum e. A lte r n a t iv e s  to  
t h i s  p rocedu re  may be necessary  i f  one o f  th e  fo l lo w in g  c o n d it io n s  e x is t :

a. I f  th e  w e l l  sc reen  is  v e ry  la rg e ,  making pumping from  th e  to p  im p ra c ­
t i c a l ,  th e  s u c t io n  l in e  o r  su bm ers ib le  pump shou ld  be low ered  to  th e  
app rox im a te  m id -p o in t  o f  th e  screened p o r t io n  o f  th e  w e l l .

b . I f  th e  w e l l  is  s itu a te d  in  t i g h t  fo rm a tio n s  such as t i l l s ,  c la y s  o r
ro c k , th e  p u rg in g  o f  th e  w e l l  sh ou ld  be pe rfo rm ed  from  v e ry  nea r th e  
bottom  o f  th e  w e l l  sc re e n . T h is  w i l l  f a c i l i t a t e  com plete  rem oval o f  
s ta n d in g  w e l l  w a te r .

2. Connect th e  in s tru m e n ta t io n  header to  th e  pump d is c h a rg e  and b e g in  f lu s h ­
in g  th e  w e l l .  M o n ito r  th e  in  s i t u  param eters (pH, Eh, te m p e ra tu re , and 
s p e c i f ic  c o n d u c t iv i t y )  and measure th e  volume o f  g roundw ate r b e in g  pumped. 
A lt e r n a te ly ,  in  s i t u  param eters may be m o n ito re d  in  a beaker f i l l e d  from  
th e  pump d is c h a rg e . P u rg in g  o f  th e  s ta n d in g  w e l l  w a te r is  co ns ide re d  
com plete  when one o f  th e  fo l lo w in g  is  ach ieve d :

a. a t le a s t  th re e  w e l l  volumes have been purged and in  s i t u  param eters
s ta b i l iz e d ,  o r

MONITORING OF GROUNDWATER WELLS
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b . f i v e  w e l l  volumes have been pu rged , o r

c . th e  w e l l  has been pumped d ry .

3. Record th e  in  s i t u  p a ram e te rs .

4 . A f te r  p u rg in g ,  low er th e  pump in ta k e  o r  b a i le r ,  as a p p ro p r ia te  f o r  th e  
pa ram ete rs  o f  concern  ( i . e .  b a i le r  f o r  v o la t i l e s ;  and b a i le r ,  p e r i s t a l t i c  
o r  su b m e rs ib le  pump f o r  a l l  o th e r  pa ram e te rs ) to  th e  m id d le  o f  th e  
screened in t e r v a l .  I f  th e  a n a ly s is  to  be pe rfo rm ed  is  f o r  l ig h te r - t h a n -  
w a te r ch em ica l s p e c ie s , the n  th e  pump o r  b a i le r  sh ou ld  be low ered  to  th e  
to p  o f  th e  w a te r column f o r  sample c o l le c t io n .

5. C o l le c t  th e  sa m p le (s ).

V o la t i le  and s e m i- v o la t i le  samples a re  f i l l e d  d i r e c t l y  from  th e  b a i le r  
w ith  as l i t t l e  a g i ta t io n  as p o s s ib le .

O the r samples w i l l  be p la ced  d i r e c t l y  in to  th e  a p p ro p r ia te  c o n ta in e r  from  
th e  d is c h a rg e  tu b in g  o f  th e  pump o r  b a i le r .  Where f i l t r a t i o n  is  re q u ire d ,  
an i n - l i n e  f i l t e r  sh ou ld  be used, i f  p o s s ib le .  Vacuum f i l t r a t i o n  is  an 
a l t e r n a t iv e  to  an i n - l i n e  d e v ice  (see a tta c h e d  T a b le ) .

6. Remove th e  pump from  th e  w e l l  and decon tam ina te  th e  pump and tu b in g  by 
f lu s h in g  w ith  is o p ro p a n o l;  up to  one g a llo n  o f  th e  s o lv e n t is  used as 
needed. R inse  th e  pump and tu b in g  w ith  one l i t e r  o f  d i s t i l l e d  w a te r f o r  
e ve ry  40 fe e t  o f  tu b in g .

7. Com plete sample d a ta  re co rd s  a f t e r  each w e l l  is  sampled.

8. Secure th e  w e l l  cap and lo c k .

9.86.82A
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A.' IN -LIN E FILTRATION

EQUIPMENT

1. A p o r ta b le  102-mm a c r y l ic  b a c k f lu s h in g  f i l t e r  u n i t

2. 102-mm d ia m e te r f i l t e r  p a p e rs , 0 .45  ym membrane f i l t e r s

3. Reagent r in s e  w a te r (ASTM Type I I  o r  b e t te r )

4 . 20% v / v  n i t r i c  a c id  r in s e  s o lu t io n

PROCEDURES

1. A tta c h  i n - l i n e  f i l t e r  assem bly, a f t e r  a s s e m b l in ^ f i l t e r  paper in t o  f i l t e r  
h o ld e r ,  to  d is c h a rg e  l in e  o f  sam p ling  pump. Open by-pass v a lv e  
c o m p le te ly .

2. T u rn  sam p ling  pump on, s lo w ly  tu r n  by-pass v a lv e  c lo s e d , a llo w in g  f lo w  
in t o  th e  f i l t e r .  Remove tra p p e d  a i r  th ro u g h  th e  f i l t e r  b le e d  v a lv e ,  i f  
n ece ssa ry .

3. D is c a rd  th e  i n i t i a l  100 md ± o f  f i l t r a t e .  C o lle c t  subsequent f i l t r a t e  
in t o  sample b o t t le .

4 . R inse  b a r r e l  and f i l t e r  h o ld e r  assem bly between samples w ith  th re e  r in s e s
o f  re a g e n t w a te r . The r in s e  sequence when e le m e n ta l param ete rs  w i l l  be 
a na lyzed  i s :  re a g e n t w a te r -  20% v /v  n i t r i c  a c id  - re a ge n t w a te r .

STANDARD FIELD FILTRATION PROCEDURES

9.86.82A
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EQUIPMENT

1. Two s e ts  o f  e i t h e r  g la ss  fu n n e l ty p e  o r  s e lf - c o n ta in e d  p o ly s u lfo n e  f i l t e r s  
w ith  s in te r e d  g la s s  d is c s  o r  p o ly s u lfo n e  f i l t e r  p la te s

2. 47-mm d ia m e te r f i l t e r  p ap e rs , 0 .45  pm membrane f i l t e r s

3. Vacuum pump o r ISCO p e r i s t a l t i c  pump w ith  s i l ic o n e  tu b in g

4. Reagent r in s e  w a te r (ASTM Type I I  o r  b e t te r )

5 . 20% v / v  n i t r i c  a c id  r in s e  s o lu t io n

PROCEDURES

1. T h o ro u g h ly  r in s e  s in te re d  g la s s  d is c ,  f i l t e r  fu n n e l,  and stem o r  p o ly s u l­
fone  f i l t e r  u n i ts  w ith  re a ge n t w a te r .

2. On th e  b a s is  o f  v is u a l  c l a r i t y  o f  sam ple, p r e f i l t e r i n g  w ith  la rg e r  pore  
f i l t e r s  may be re q u ire d .  I f  sample has a heavy c la y  c o n te n t,  o rg a n ic s , o r 
suspended m a tte r ,  p r e f i l t r a t i o n  th ro u g h  a 3 .0 -  o r  5.0-pm  membrane f i l t e r  
may be necessa ry .

3. P lace  membrane f i l t e r  on f i l t e r  h o ld e r  w ith  minimum h a n d lin g .

4 . A tta c h  f i l t e r  h o ld e r  w ith  f i l t e r  to  f i l t e r  fu n n e l and re c e iv e r .

5 . S w ir l  and s lo w ly  pour sample b o t t le  in to  f i l t e r  fu n n e l.

6. A tta c h  s u c t io n  tu b in g  to  f i l t e r  f la s k  and vacuum pump (o r  ISCO pump).
Pump is  tu rn e d  on in  th e  vacuum mode.

7. F i l t e r  a s m a ll p o r t io n  o f  th e  sample and d is c a rd  f i l t r a t e  a f t e r  r in s in g  
f la s k  w ith  sample f i l t r a t e .

8. I f  p r e f i l t e r i n g  was re q u ire d ,  pass sample th ro u g h  a 0 .4 5 -pm membrane 
f i l t e r  u s in g  a n o th e r f i l t e r i n g  a pp a ra tu s .

9. T ra n s fe r  f i l t e r e d  sample to  a p p ro p r ia te  b o t t le s .

10. R inse  f i l t r a t i o n  equipm ent between samples w ith  a t  le a s t  th re e  r in s e s  o f  
re a g e n t w a te r . The r in s e  sequence, when e le m e n ta l param eters a re  to  be 
a n a lyze d , i s :  re a ge n t w a te r - 20% v / v  n i t r i c  a c id  - re a ge n t w a te r .

STANDARD FIELD FILTRATION PROCEDURES (cont.)

B. VACUUM FILTRATION
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STANDARD FIELD FILTRATION PROCEDURES (cont.)

C. PRESSURE FILTRATION

EQUIPMENT

1. P ressure  f i l t e r  appa ra tus  c o n s is t in g  o f  1 l i t e r  b a r r e l  f i l t e r ,  f i l t e r
h o ld e r  and p re s s u re  hose connec to rs

2. Source o f  p re s s u r iz e d  gas, i . e . ,  ta n k  o f  n it ro g e n ,  a rgon , e tc .

3. 147 mm f i l t e r  p a p e rs , 0 .45  ym membrane f i l t e r

4 . Reagent r in s e  w a te r (ASTM Type I I  o r  b e t te r )

5 . 20% v / v  n i t r i c  a c id  r in s e  s o lu t io n

PROCEDURES

1. I f  f i l t e r  b a r r e l  has sample v a lv e ,  assemble f i l t e r  assem bly w ith  0 .45 ym 
membrane f i l t e r  and a tta c h  p re s s u re  hose.

2. I f  f i l t e r  b a r r e l  does n o t have a sample v a lv e ,  assemble f i l t e r  paper on 
f i l t e r  h o ld e r .

3. T u rn  b a r r e l  u p s id e  down and pour sample in to  b a r r e l .

4 . P lace  f i l t e r  h o ld e r  and f i l t e r  on to  b a r r e l assem bly, making su re  to  a l ig n
0 - r in g  f o r  a p o s i t iv e  s e a l.

5 . A tta c h  sw ing-away b o l ts  and t ig h te n  h a n d - t ig h t .

6. Turn  ove r f i l t e r  assem bly and a tta c h  p re ssu re  hose assem bly.

7. S lo w ly  tu r n  on p re s s u r iz e d  gas and in c re a s e  p re ssu re  re g u la to r  to  a
maximum o f  20 p s i .

8. C o lle c t  f i l t r a t e  from  bo ttom  o f  b a r r e l assem bly.

9. R inse  b a r r e l  and f i l t e r  h o ld e r  assem bly between samples w ith  th re e  r in s e s
o f  re agen t w a te r . The r in s e  sequence when e le m e n ta l param eters w i l l  be 
de te rm ine d  i s :  re a g e n t w a te r - 20% v /v  n i t r i c  a c id  -  re a ge n t w a te r .
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A ir  Sam pling Procedures 
and
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AIR SAMPLING PROCEDURES

The fo l lo w in g  d is c u s s io n  summarizes th e  m e thodo log ies  employed to  c o l le c t  a i r  
samples a t  th e  C o u rt S tre e t  S ite .  Three types  o f  sam p ling  systems were u t i ­
l iz e d :  (1 ) h ig h -vo lu m e  ( h i - v o l )  a i r  sam plers w ith  p a r t ic u la te  f i l t e r s  and
PUF/XAD-2 s o rb e n t c a r t r id g e s ,  (2 ) low f lo w  p o r ta b le  pumps w ith  p a r t ic u la te  
f i l t e r s  and (3 ) a p o r ta b le  d ir e c t - r e a d in g  t o t a l  hydrocarbon  a n a ly z e r.

H igh-Volum e A i r  Samplers

H igh -vo lum e sam p ling  in v o lv e d  c o l le c t io n  o f  p a r t ic u la te  and vapo r phase PAH 
compounds on a f i l t e r - s o r b e n t  c a r t r id g e  system a tta c h e d  to  a c o n v e n tio n a l 
h ig h -vo lu m e  a i r  sam p le r. The h ig h -vo lu m e  sam pler is  com prised o f  a m otor w ith  
a f lo w  c o n t r o l le r ,  a p a r t ic u la te  f i l t e r  assem bly, and an aluminum th r o a t  
e x te n s io n  c o n ta in in g  a p o ly u re th a n e  foam (PUF) and XAD-2 re s in .  A l l  p a r ts  o f  
th e  sample t r a in  w h ich  come in  c o n ta c t w ith  th e  a i r  sample were p re c lea n ed  to  
p re v e n t sample c o n ta m in a tio n . C a l ib r a t io n  o f  th e  h ig h -vo lu m e  a i r  sam pler was 
conducted  d a i ly  u s in g  a c a l ib r a te d  v e n tu r i ,  m an ua lly  a d ju s t in g  th e  f lo w  con­
t r o l l e r  to  a ch ieve  th e  d e s ire d  f lo w  ra te .

The h ig h -vo lu m e  sam plers were o pe ra ted  c o n t in u o u s ly  f o r  6 hours a t nom ina l f lo w  
ra te s  o f  0 .3  m’ /m in u te  f o r  a t o t a l  sample volume o f  a p p ro x im a te ly  100 m’ .
A f te r  sa m p lin g , th e  th r o a t  assem bly and th e  f i l t e r  h o ld e r  were removed, wrapped 
in  hexane p re r in s e d  aluminum f o i l ,  and la b e le d  f o r  sh ipm ent to  th e  ERCO 
la b o ra to ry .

Low Flow P o r ta b le  Pumps

Low f lo w  p o r ta b le  pumps equ ipped w ith  membrane p a r t ic u la te  f i l t e r s  (0 .8  ym pore  
s iz e )  in  s ty re n e  f i l t e r  c a s s e tte s  were used to  c o l le c t  samples f o r  i r o n .  T h is  
c o l le c t io n  p ro ced u re  is  a commonly used NIOSH-approved m o n ito r in g  method fo r  
a irb o rn e  m e ta ls . The pumps were c a l ib r a te d  d a i ly  w ith  a b u b b le -tu b e  flo w m e te r 
to  nom ina l f lo w  ra te s  o f  3 l i t e r s /m in u te .

Sam pling in v o lv e d  6 -h o u r sam p ling  runs f o r  t o t a l  volumes o f  a p p ro x im a te ly  1,000 
l i t e r s .  The s ty re n e  f i l t e r  c a s s e tte s  were tra n s p o r te d  to  and from  th e  f i e l d  
w ith  th e  caps s e c u re ly  in  p la c e  in  p re c lea n ed  z ip - lo c k  bags. Upon co m p le tio n  
o f  sa m p lin g , th e  s ty re n e  f i l t e r  caps were aga in  s e c u re ly  fa s te n e d , th e  samples 
were la b e l le d ,  se a le d  w i th  CCA cus tody  s e a ls ,  and p la c e d  in  z ip - lo c k  bags f o r  
d e l iv e r y  to  th e  ERCO la b o ra to ry .

P o r ta b le  T o ta l H ydrocarbon  A n a lyze r

V o la t i le  o rg a n ic s  were m o n ito re d  a t  th e  sam p ling  lo c a t io n s  u s in g  an HNU P I -101 
v o la t i l e  o rg a n ic s  a n a ly z e r .  P e r io d ic  sweeps were made o f  each lo c a t io n ,  
re c o rd in g  th e  in s tru m e n t responses. T h is  u n i t  measures t o t a l  hydroca rbon  
c o n c e n tra t io n s  ( in  ppm) as benzene, f o r  those  compounds w ith  io n iz a t io n  
e n e rg ie s  le ss  th a n  th a t  o f  th e  p h o to io n iz a t io n  d e te c to r  UV l i g h t  so u rce . No 
s p e c i f ic  compound id e n t i f i c a t io n  is  p o s s ib le  u s in g  t h is  su rve y  in s tru m e n t.
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TOTAL HYDROCARBON SURVEY RESULTS*
ITHACA-■COURT STREET SITE

Sample L o c a tio n s A-1 A -2 A-4 A-3
Upwind O n s ite O n s ite Downwind

Time ppm, as benzene

1020 1 .0 0 .7 0 .3 0 .3

1150 0 .7 0 .2 0 .3 0 .4

1245 0 .3 0 .3 0 .1 0 .2

1345 0 .0 0 .0 0 .0 1 .4

1445 0 .0 0 .3 0 .1 0 .1

*S urvey pe rfo rm ed  on May 19, 1986.
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POTENTIALLY SENSITIVE LAND USES
ITHACA-COURT STREET SITE

L o c a t io n Land Use

F ig u re  13 
R eference  

Number

Conway P ark 

Community Gardens 

Docks

W ash ington P ark 

P ark

Im m acu la te  C oncep tion  
C a th o lic  S choo l

G re a te r I th a c a  
A c t i v i t i e s  C en te r

C e n tra l Schoo l

S o u th s id e  Community 
C en te r

R e c o n s tru c t io n  Home

McGraw House

D e w it t  P ark

lACC Day Care C en te r

L u th e ra n  Church 
N u rse ry  Schoo l

Thompson P ark

Auburn P ark

A l l  w a te r a reas

P ass ive  1

Garden p lo ts  used to  grow v e g e ta b le s  2

Boat s l ip s  and f is h in g  3

P ass ive  4

P ass ive  5

E le m e n ta ry  e d u c a tio n  6

Y ou th  C e n te r, day c a re , re c re a t io n ,  
c o u n s e lin g  7

E le m e n ta ry  e d u c a tio n  8

Day ca re  9

N u rs in g  home 10

H ig h  d e n s ity  e ld e r ly  h ous ing  11

P ass ive  12

Day ca re  13

Day ca re
14

P ass ive  15

P ass ive  16

R e c re a t io n a l f is h in g  17

9.86.82T
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POTENTIAL SOURCES OF CHEMICALS IN  GROUNDWATER OR SURFACE WATER
ITHACA-COURT STREET SITE

L o c a t io n Land Use

F ig u re  13 
R eference  

Number

A g r ic u l t u r a l  
S upp ly  S to re

Junk Yard

S to rage  Yard

Cayuga I n l e t  Docks

Gas S ta t io n

A g r ic u l t u r a l  
S upp ly  S to re

C hem ical s to ra g e  and d is t r ib u t io n

Scrap m e ta l p i l e  

P e tro le u m  s to ra g e  tan ks  

B oa t y a rd

Tank fa m  (rem oved)

G aso line  s to ra g e  and d is t r ib u t io n  

C hem ica l s to ra g e  and d is t r ib u t io n

2

3

4

5

6 th ro u g h  13 

14

9.86.82T
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Appendix B-1

A n a ly t ic a l Methods 
and

Minimum D e te c tio n  L im its
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A n a ly t ic a l Param eter Coal Tar

ANALYTICAL METHODS 
ITHACA -  COURT STREET

S o il

SITE

Groundwater A ir

V o la t i le  O rgan ic Compounds Method 624 
(aqueous) 
Method 8240 
(c o a l t a r )

Method 8020 w ith  
c o n firm a to ry  a n a ly s is  
o f  2 samples us ing  
Method 8240

Method 602 w ith  c o n firm a to ry  
a n a ly s is  o f  2 samples p e r 
round u s in g  Method 624

Not Analyzed

S e m i-V o la t ile  O rgan ic 
Compounds

Method 625 
(aqueous phase) 
Method 8270 
(c o a l t a r )

Method 8310 w ith  
c o n firm a to ry  a n a ly s is  
o f  2 samples us ing  
Method 8270

Method 610 w ith  c o n firm a to ry  
a n a ly s is  o f  2 samples p e r 
round u s in g  Method 625

Method 8310

Cyanide -  T o ta l and 
F e rro -F e rr ic y a n id e

Not Analyzed Method 9010 Method 335.2 N ot Analyzed

T o ta l O rgan ic Carbon Not Analyzed Method 9060 Method 415.1 Not Analyzed

T o ta l P heno lics Not Analyzed Method 420.1 Method 420.1 Not Analyzed

I ro n  and Z inc Not Analyzed Method 200.7 w ith  
3050

Method 200.7 NIOSH Method 7300 
( I r o n  O nly)

EP T o x ic i t y  ( e x t ra c t io n ) Method 1330 Not Analyzed Not Analyzed Not Analyzed

T o ta l M e ta ls  (As, Ba, Cd, 
C r, Hg, Pb, Se, Ag, Cu, 
N i,  Zn, T i)

Methods l is t e d  
below^

Not Analyzed Not Analyzed Not Analyzed

T o ta l O rgan ic H a lid e s Method 9020 Not Analyzed N ot Analyzed Not Analyzed

I g n i t a b i l i t y . Method 1010 
(c o a l t a r )

Not Analyzed Not Analyzed Not Analyzed

 ̂ Method numbers r e fe r  to  USEPA methods u n less  o th e rw ise  noted (USEPA, 1983).
2 Methods used f o r  s o l id s / l iq u id s :  As 7060 /206 .2 , Ba 7091/210.1 , Cd 7130 /213 .2 , Cr 7190/218.2 , Hg 7470/245.1 ,

Pb 7420 /239 .2 , Se 7740 /270 .2 , Ag 7760 /272 .2 , Cu 7210 /220 .2 , N i 7520 /249 .2 , Zn 7950/289.1 , and T i 7841 /279.2 .

9.86.82T
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Appendix B-2 

S o lu b i l i t y  Data
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SOLUBILITIES OF PAHs IN WATER (mg/£)^

Compound V erschueren^ EPA T r e a t a b i l i t y  Manual^

Acenaphthene 
A cenaph thy lene  
A n th racene  
B en zo (a )a n th ra cen e  
B enzo (a )pyrene  
B enzo(b) f lu o  ran thene  
B e n z o (k ) f lu o ra n th e n e  
B e n z o (g ,h , i)p e ry le n e  

^  Chrysene
D ib e n z o (a ,h )a n th ra c e n e  
F lu o  ran thene  
F lu o re n e
In d e n o ( 1 , 2 , 3 -c d )p y re n e  
N aphtha lene  
Phenanthrene 
Pyrene

3 .93
1.29
0 .044  a t  24°C 
0 .003  a t  20°C

0.00026
0.006

0 .120  a t  24°C 
1 .9

3 0 .0  a t  20°C 
0 .816  a t  21°C 
0 .032  a t  24°C

3 .42
3 .93
0 .073
0 .014
0.0038
NA^
0.00055
0.00026
0.002
0.0005
0.26
1.98
0 .62

34 .4
1.29
0 .1 4

 ̂ A l l  v a lu e s  a re  c a lc u la te d  a t  25°C u n le ss  o th e rw is e  n o te d .

^ V e rschu e re n , K. Handbook o f  E n v iro n m e n ta l Data on O rgan ic  C h e m ica ls , Van N ostrand  
R e in h o ld  Company, New Y o rk , New Y ork  1977.

^ USEPA, T r e a t a b i l i t y  Manual Volume I :  T r e a t a b i l i t y  D a ta , O f f ic e  o f  Research and
D eve lopm ent, W ash ington, DC E P A -600 /2 -82 -001a . September 1981 (R e v is e d ).

^ NA -  N ot a v a i la b le .
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G roundwater Q u a li ty  Assurance Sample R e su lts
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QUALIIV ASSURANCE SANPLES 
ITHACA-COURT STREET SITE

SAHPLE IDENTIFIER 

DATE OF SAHPLE COLLECTION

SHEET 1 OF 2
SITE IDENTIFIER SAHPLER BLANK TRIP BLANK FILTRATION BLANK

-VOLATILE AROHATICS- 
BEH2ENE 
TOLUENE 
ETHVLBEN2ENE 
STTRENE 
TOTAL ITLENE 
■ - ITLENE 
a - ITLENE 
p - ITLENE 
TR1HETHTLBEN2ENE 
-OTHER-

ACETONE   -  ND

■101 SB-201 SB-301 ' ’ tb- I oI ' TB-20i TB-30i FB-101 FB-201 FB-301
BC/HSd) 6C/HS

1/86 4/16/86 8/5/86 2/4/B6 4/17/86 B/4/B6 2/4/B6 4/16/B6 B/6/Bb

f»VOLATILE ORSANICS (NE/Lli<

ND (21 ND ND ND ND ND . . (31 -
NO ND ND ND ND ND — — - -

ND NO ND ND ND ND — — —

ND ND ND ND ND ND — — —

— — — — ND ND — — ■—

ND ND ND ND — — — — —

ND ND ND ND — — — — —

ND ND NO ND — — — — —

ND ND ND ND — — — — —

TOTAL VOLATILE AROHATICS ND ND ND NO ND ND

»SEHIVDLATILE ORBANICS (HS/L)«»

ACENAPHTHENE ND ND ND — — . . —

ACENAPHTHYLENE NO ND ND — — — —

ANTHRACENE ND ND NO — „ — —

BENZOIblFLUORANTHENE ND ND ND — — . . . .
BENZDIklFLUDRANTKENE ND ND ND — — — —
BENZO(g,h,ilPERTLEN£ ND ND ND — — — —
BENZO(alANTHRACENE ND ND ND ” “ — —
BENZOdlPYRENE ND ND ND “ — — . . „
CHRYSENE NO NO ND — — — — —
DIBENZO(a,hlANTHRACENE NO ND ND — . . . . —
FLUORANTHENE ND ND ND — — — . . —

FLUORENE ND ND NO — — — —
lNDEN0II,2.3,-cdlPVRENE NO ND ND — — — — . .
NAF'HTHALEKE ND ND ND — — — „
PHENANTHRENE NO ND NO — — . . — —

PYRENE ND ND ND — „ . . —
-OIHER-

2-4 DIHETHYLPHEHOL — — — — „ —
BIS(2-ETHYLHEIYL)PHTHALATE — — — — — —
PHENOL — — — — , ” „ —
________________ ■ _ . ___ ,̂ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
IDUL PAH ND ND HD

HOTHER CHEHICALS iHfi/L)** o

-HETALS-
IRDN ND 0.21 NO " ND NO N£i
LEAD — ND ND — ” NO NO
ZINC
-CYANIDE-

ND ND NO OoOn ND ND

TOTAL CYANIDE ND ND NO — — —
AHENABLE CYANIDE ND ND NO — „ — —
FERRO-FERRl CYANIDE ND ND ND — “ — —
-OTHER-

TOTAL RECOVERABLE PHENOLICS ND 0.035 . ND — — " —
TOTAL 0R6AN1C CARBON NO ND NO NO ND 0.9

NOTES:
(II INDICATES SANPLE VALUES MERE OBTAINED 6T EC/NS(EPA HETHDDS 624 AND 6251. 
(21 ND ° NOT DETECTED (SEE APPENDII B-1 FOR HININUH DETECTION LINITSI.
(3) "  = NOT ANALYZED.



HINIHUH DETECTION LIHITS 
QUfiLITY ASSURANCE SAMPLES 
ITHACA-COURT STREET SITE

SITE IDENTIFIER SAMPLER BLANK TRIP BLANK

SHEET 2 OF 2 

FILTRATION BLANK

SAMPLE IDENTIFIER 

DATE OF SANPLE COLLECTION

SB-101

2/4/86

SB-201

4/16/86

SB-301

B/5/86

TB-101

2/4/B6

TB-201
GC/HSIl)
4/17/86

TB-301
GC/MS
B/4/66

FB-101

2/4/86

FB-201

4/16/86

FB-301

B/6/86

VOLATILE AROMATICS 0.001 0.001 0.001 O.OOl 0.002 0.010 — — ~

ACETONE — (2) - — — 0.050 0.250 — — —

SEMIVOLATILE ORGANICS 0.070 0.025 0.020 — — — — — —

IRON O.IO 0.1 0.10 — — — 0.10 o.s 0.10
LEAD — 0.01 0.010 . . — “ — 0.01 0.010
ZINC 0.010 0.01 0.010 — — — 0.010 0.01 0.010.
CYANIDE 0.010 0.01 0.010 — — — — — —
TOTAL RECOVERABLE PHENOLICS 0.010 0.01 0.010 — — — — — "
TOTAL ORGANIC CARBON 0.5 0.50 0.05 — — ~ 0.5 0.50 0.50

NOTES!
(1) INDICATES ORGANIC VALUES HERE OBTAINED BY GC/MS (METHODS 624 AND 625). ORGANIC CONCENTRATIONS IN REMAINING SAMPLES 

HERE OBTAINED BY HPLC (METHODS 602 AND 610).
(2) “ = NOT ANALYZED
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Land Use Survey Data
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