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SECTION 1: PURPOSE OF THE INVESTIGATION

In August of 1996, the New York State Department of Environmental Conservation finalized a
Work Plan for the Remedial Investigation of the South Hill Dump Site.  The RI was planned in
response to the reported site history, the presence of numerous drums protruding from the landfill
and analytical data which revealed the presence of solvents, pesticides and other contaminants at the
site.  The purpose of the investigation was to characterize the nature and extent of the contamination
at the site. 

SECTION 2:  BACKGROUND

2.1 Site Description

The South Hill Dump, Site ID No. 7-12-009, is located in the Town of Cortlandville, Cortland
County.  The surrounding area is rural/agricultural, approximately two miles south of the Village
of McGraw, on the south side of South Hill Road.  Relatively isolated, the closest residence to the
site is a quarter mile away.  Situated on a moderate to steeply sloping hillside, the parcel generally
consists of three tiers and occupies approximately 6 acres.  Steep, unstable embankments exist at
each tier, with a variety of wastes protruding from the slopes.  At the toe of the landfill, a small
intermittent stream exists.  The stream is a tributary to the Tioughnioga River.  Figure 1 shows the
site location.

2.2 Site History

2.2.1 Operating History

The site was operated as a municipal disposal facility by the Town of Cortlandville from the early
1960's until 1972, although it is reported that local residents used the site for trash disposal as early
as 1949.  During its years of operation, wastes were received from the Village of McGraw and the
Towns of Cortlandville and Solon as well as local industry.  Access to the site was reportedly
unrestricted.  It has also been reported that waste was often permitted to burn during the landfill’s
operation, and that at one time a waste oil pit may have existed at the site (ref. Section 3.1).
Operations are reported to have involved pushing waste over the working face of the landfill with
some spreading and compaction.  Cover material was hauled to the site and reportedly spread one
or more times per week.

Presently, waste can be observed protruding from the surface of the landfill across much of the site.
Wastes include road construction debris, brush, stumps, tires, white metal, automobile parts, and
miscellaneous industrial waste materials.  Numerous decomposed drums can also be observed across
many areas of the landfill.  The landfill is presently heavily overgrown with brush and trees.  



South Hill Dump Site Page 2
Remedial Investigation Report July 2003

2.2.2 Remedial History

In 1990, the NYSDEC conducted a site inspection and collected soil and leachate samples.  Analysis
revealed the presence of solvents and pesticides.  Based on this data, the observed condition of the
landfill (leachate seeps, numerous drum carcasses, etc.) and the reported disposal history, the site
was proposed for listing on the New York State Registry of Inactive Hazardous Waste Disposal
Sites.  This site was added to the Registry in February 1991 and assigned a Class 2 designation.
Class 2 sites are defined as those which pose a “significant threat to the public health or
environment”. Also, in response to site findings, the NYSDEC planned an interim removal measure
(IRM) drum removal program.  The purpose of the program was to characterize the contents of
drums observed to contain product, and properly dispose of these drums.  In March of 1991, five
drums of hazardous waste were removed from the site.  Analysis revealed that the drums contained
trichloroethene.  The waste was disposed at Frontier Chemical in Niagara Falls, NY.  

In 1991 and 1992, the Cortland County Planning Department (CCPD) collected several surface
water samples at the site.  The samples were collected from the intermittent stream at the toe of the
landfill.  Analytical data revealed elevated concentrations of the solvents trichloroethene and
dichloroethene.  In the 1991 sampling event, a concentration of 200 parts per billion (ppb) of each
of these compounds was detected.

In 1994, the NYSDEC collected two surface water samples, three sediment samples and three soil
samples from the site.  Data revealed the presence of trichloroethene and dichloroethene in surface
water at levels slightly above the NYSDEC Guidance Values.  These two samples were collected
in immediate proximity to the CCPD samples.  One sediment sample contained a low concentration
(9 ppb) of trichloroethene.  A low concentration of PCBs (79 ppb) was also detected in one sediment
sample.  The sediment sample results revealed slightly elevated concentrations of several metals
including copper, mercury, nickel and zinc.  Analysis of the soil samples revealed low
concentrations of trichloroethene, PCBs, cadmium, copper and several polyaromatic hydrocarbons.

Based on the findings of the 1994 sampling program and earlier sampling programs, further
investigation was deemed appropriate for this site.  The consistent presence of trichloroethene in
separate sampling events, coupled with the presence of low levels of other contaminants including
PCBs, suggests the possible presence of a source(s) within the landfill.  Obvious potential sources
included visible and buried drums, and the reported former waste oil pit.

Prior to conducting a Remedial Investigation (RI), the NYSDEC conducted a search for potentially
responsible parties (PRP’s) to fund the investigation.  It was found that the Town of Cortlandville
operated the landfill on a very informal basis, keeping no records as to who used the site and what
they disposed.  Even when commercial entities used the site, no contracts were required and records
were not maintained.  A historical search was further complicated by the fact that the Town
Supervisor and Highway Superintendent primarily responsible for operating the site are deceased.
Rosen Brothers, a nearby junkyard whose site is the subject of a federal CERCLA action and is on
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the State Registry, is believed to have disposed waste at the site.  Rosen Brothers has, however, filed
for Chapter 7 bankruptcy.  Two other PRP’s, Smith Corona and Overhead Door, were served with
information requests, but both their responses indicated a lack of records due to the lapse of time.
Because the Town of Cortlandville was believed to have limited financial resources, the NYSDEC
opted to conduct a Remedial Investigation/Feasibility Study (RI/FS) using funds from the 1986
Environmental Quality Bond Act.  PRP’s may be pursued in the future, if information connecting
them to the site is discovered.

Remedial Investigation (RI) field activities were subsequently planned.  A work plan was developed
in 1996 and fieldwork was initiated in January of 1997.  The work was conducted by Parsons
Engineering Science, Inc., of Liverpool, NY, under contract to the NYSDEC.   

SECTION 3: REMEDIAL INVESTIGATION

The purpose of the RI was to determine the nature and extent of contamination present at the South
Hill Dump site.  This section details the methodology and findings of the various investigations
undertaken as part of the RI.

The RI included the following activities:

C A records search was conducted to identify the site history, past operations and probable
contaminants of concern.  The literature search involved a review and compilation of all
available State, County and Town records which pertain to the site. 

C A site base map was developed which illustrates the site contours, roadways, property
boundaries and sample points. 

C A test pit investigation was conducted to visually delineate the extent of subsurface
contamination and characterize the shallow overburden geology.  Subsurface samples were
collected to identify the nature of the contamination present.

C Sediment and surface water samples were collected from visible seeps and from the
intermittent stream located at the toe of the landfill. 

C Monitoring wells were installed in overburden and bedrock to characterize site geology and
hydrogeology.  Groundwater samples were collected and analyzed to identify any site
impacts to groundwater.

C A Fish and Wildlife Impact Analysis was conducted to identify existing or potential impacts
to fish and wildlife.

C Applicable Standards, Criteria, and Guidance (SCGs) were reviewed and compared to on site
contaminant levels to assess the threat posed, if any, by the site.
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3.1 Background Search

As a component of the RI, a background search was conducted which included a review and
compilation of existing NYSDEC site records, Cortland County Health Department (CCHD)
records, Cortlandville Township records, historical aerial photographs as well as pertinent
hydrogeological and soil survey reports.  The background search confirmed many of the earlier
reports pertaining to site operations.  Records of note include the following:

C A hand-sketched drawing of the site from 1969 which illustrates the various tiers of the
landfill.  The drawing shows an area on the middle tier labeled “burning area for demolition
material, brush and small limbs”.  The lower portion of the site is labeled “heavy metal area
cars, appliances, etc.”;

C A 1969 New York State Department of Health inspection report discussing industrial waste
burning and the resulting “heavy black smoke”;

C Correspondence from 1970 between the NYSDEC and the CCHD, discussing a complaint
received by the NYSDEC pertaining to chemical disposal at the site and potential impact on
the drainage basin;

C Correspondence which indicated that on at least one occasion, April 1972, the Town was
advised by the State Environmental Quality Office that the landfill was being operated in
violation of Part 19 of the State Sanitary Code.  Ongoing burning, extensive quantities of
leachate, and unsatisfactory daily cover were among the reasons for the citation; and

C CCHD files/records of a 1989 discussion with a nearby resident who indicated familiarity
with the site and past knowledge of an onsite lagoon, possibly used for deposition of oil.  

Aerial photos from 1960, 1967, 1971, 1973 and 1994 were also reviewed.  The 1960 photo shows
relatively little disturbance of the property, with dumping apparent in the vicinity of South Hill Road
only.  The 1967 photo reveals the active use of three distinct tiers and a well defined access road
which progresses from the upper tier, through the middle tier to the lower tier.  The upper tier
appears to be the most actively used of the three tiers.  The 1971 photo reveals greater disturbance
of the property and the presence of a structure in the vicinity of the landfill entranceway.  It has been
reported that a structure did exist at this location which functioned as a gatehouse/equipment storage
facility.  The 1973 photo shows a clear system of roadways accessing the various tiers and a pattern
of site disturbance consistent with that in the 1971 photo.  The 1994 photo shows the site very much
in its present condition.

The background search was conducted to help define the nature of the wastes disposed at the landfill
and locate, to the extent possible, existing or potential contaminant source areas.  As file information
did not provide definitive information regarding potential source areas (e.g. waste oil lagoon), rather
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than target specific areas for investigation, the field program was planned to provide a
comprehensive examination of site conditions. 

3.2 Test Pit Investigation

As a component of the RI, test pits were excavated to examine the subsurface soils and characterize
the waste at 50 locations across the site.  The locations were selected to provide a comprehensive
assessment of subsurface conditions.  The test pit program began on February 26, 1997 and was
completed on March 19, 1997.  Test pit locations are shown on Figure 3.

Test pits were excavated using a track-mounted backhoe capable of excavating to depths of 20-25
feet.  Test pits were visually inspected to examine the quality of subsurface soils and monitored
using a photoionization detector (PID).  A PID is used to detect the presence of volatile organic
compounds.  Test pit  excavations continued vertically until groundwater, undisturbed soil or
bedrock was encountered unless intact drums were encountered.  In those instances, the number and
condition of drums was logged for future reference and the test pit abandoned to avoid risk of drum
damage and leakage.  In several instances, however, drums in stable condition were excavated and
overpacked.  These are discussed below.   

Test pits were typically six feet wide, however, trench widths were expanded, as necessary, based
on the conditions and/or materials encountered.  Test pit lengths ranged from 10 feet to 85 feet.  If
suspect material or stained soils were encountered, test pit lengths were expanded to adequately
characterize the nature of the subsurface.  In general, excavations proceeded as necessary to
delineate the extent of any contamination identified either visually or with field instrumentation. 

Test pit logs were prepared describing the subsurface conditions encountered for each test pit (e.g.
thickness and type of fill material; depth to groundwater; depth to native soil; type of native soil;
length-width-depth of pit; and other pertinent information).  These logs are presented in Appendix
C.  A minimum of two soil samples were collected from each test pit for visual inspection and
screening using a PID.  Samples were selected based on obvious staining, proximity to buried drums
or elevated volatile readings, as measured on a PID.  Based on inspection, a representative number
of these samples were sent for chemical analysis. 

A total of 50 test pits were excavated.  As explained above, excavations were discontinued when
native fill, bedrock or groundwater was encountered.  Native soil beneath the landfill is glacial till.
In light of the shallow depth to bedrock at the site, however, bedrock was often encountered.
Bedrock was encountered at depths ranging from 4 feet to 20 feet below the ground surface.

The test pit investigation revealed the widespread presence of decomposed drums at the site.  Drums
or drum remnants were encountered at 25 of the 50 test pit locations.  Table 1 lists the test pits where
drums were found or PID readings above background were recorded.  Drums encountered during
the test pit program which were observed to contain product were overpacked and staged for



South Hill Dump Site Page 6
Remedial Investigation Report July 2003

characterization and disposal.  A total of 11 drums from six test pits were overpacked during the test
pit investigation.  Each of the drums contained solid product.

TABLE 1
Test PID Reading Drums Encountered Additional Drums Suspected (y/n)
TP-1 -- Drum fragment No
TP-3 29 ppm Crushed w/ 1 intact - No
TP-4 -- Crushed, corroded carcasses No
TP-5 -- No Possibly - native soil not encountered
TP-7 0.5 ppm No No

TP-10 -- No Possibly - native soil not encountered
TP-11 1.0 ppm Crushed and corr. drums & Yes 
TP-12 2.7 ppm Crushed drums encountered Yes 
TP-13 5.0 ppm Crushed drums encountered Yes 
TP-14 0.8 ppm Crushed drum No
TP-16 8 ppm Crushed encountered, 1 No
TP-18 26 ppm 1 Crushed w/ soil staining No
TP-19 31 ppm Crushed drums & fragments No
TP-20 124 ppm Intact & crushed Yes
TP-21 10.8 ppm Intact & crushed - 1 Yes - trench terminated at 5 feet
TP-24 30.2 ppm 1 Corroded - overpacked No
TP-25 3 ppm 1 Crushed, empty No
TP-32 -- 3 Crushed, empty No
TP-33 -- Crushed, some w/ product No
TP-36 96 ppm 1 Crushed, empty No
TP-37 -- Multiple drums on ground No
TP-38 57 ppm Mult. drums on surface, No
TP-39 -- Carcasses on ground surface No
TP-40 -- Crushed drums & fragments Possibly - NAPL encountered in trench
TP-41 -- 2 Leaking & 1 empty, No
TP-42 2.5 ppm No No
TP-45 -- Drums on grd surface, 3 Possibly - No subsurface excavation
TP-46 2 ppm 1 Crushed, empty No
TP-48 -- 2 Drum lids No
TP-49 -- No Possibly - Native soil not encountered

Other materials encountered during test pit excavation included construction and demolition
material, household waste, typewriter parts, auto parts, newspapers,  tires, appliances and appliance
parts.  In many of the test pits, ash and/or other evidence of burning was encountered.  PID readings
above background were detected in 17 of the test pits.  The highest reading, 124 ppm, was detected
in test pit number TP-20.  Three drums were excavated and overpacked from this location. 

During excavation of TP-40, excavation was terminated when water containing a non-aqueous phase
liquid (NAPL) was encountered.  The water and NAPL  was observed flowing into the hole.  Drums
and drum remnants were observed to be present, however, all the drums appeared to be empty.  Per
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the recommendation of the NYSDEC Spill Response Unit the area was fenced off, sorbent pads were
applied to contain the seep and a spill response contractor, Marcor Environmental,  was procured.
On March 17, 1997, Marcor Environmental mobilized and pumped 660 gallons of liquid into an
awaiting tanker truck.  Samples were collected for analysis to characterize the liquid for proper
disposal.  Analysis revealed the presence of dichloroethene, trichloroethene, vinyl chloride, acetone,
methylphenol and several inorganics (metals) including calcium, iron, magnesium and potassium.
The waste was disposed at CWM Chemical Services in Model City, NY. 

As a component of the test pit program, a total of 26 soil samples were collected for analysis from
22 test pits.  Analysis included Target Compound List (TCL) volatile compounds, semi-volatile
compounds, PCBs/pesticides, inorganics and Toxicity Characteristic Leaching Procedure (TCLP)
parameters.  The findings of the analysis revealed the presence of a variety of compounds.
Contaminant concentrations were compared to soil cleanup objectives as defined in the Division of
Environmental Remediation’s Technical and Administrative Guidance Memorandum (TAGM) No.
HWR-94-4046.  Data revealed that the most prevalent category of contaminants observed in the test
pit samples were inorganics.  Cadmium, copper, lead, nickel and zinc were among the most
dominant metals detected at elevated concentrations.  A number of semivolatile compounds were
observed at elevated concentrations, though these detections were more sporadic than the inorganic
compounds.  These including: benzo(a)anthracene, benzo(a)pyrene, phenol and chrysene.
Semivolatile compounds were observed in a total of 9 test pit samples.  No volatile compounds,
PCBs or pesticides were detected in the test pit soil samples.  Two of the test pit samples were
subject to the toxicity characteristic leaching procedure (TCLP).  TCLP analysis is used to determine
if a substance is likely to leach in the natural environment.  Substances that fail TCLP analysis are
characteristic hazardous wastes.  In each instance the samples passed the TCLP test.  The sample
data is included in Appendix B, Analytical Data.

During the test pit program a total of 11 drums were encountered which contained product and had
to be removed from test pits.  These drums were excavated, sampled, overpacked and staged.
Analysis of the drum samples revealed low levels of a variety of volatile, semivolatile and inorganic
compounds.  Three of the drums were subject to TCLP analysis.  None of the samples failed the
TCLP tests.  In some cases, test pit excavation ceased prior to the excavation of all obvious drums.
These drums may or may not contain hazardous wastes.
 
In summary, the test pit investigation confirmed the presence of municipal/household and industrial
wastes, consistent with the site’s reported past usage.  Evidence of burning was encountered in
numerous test pits, supporting reports of burning as a means of disposal during the landfill’s
operation.  Though an oil pit has been reported to have been present during the landfill’s years of
operation (or a portion thereof), no direct evidence of such a pit was encountered during the test pit
program.  Indirect evidence however, such as the NAPL encountered in TP-40, suggest that an oil
pit could have existed.  Drums and/or drum remnants were observed to be present across much of
the site.  While the drums encountered were typically crushed and/or empty, in a number of
instances intact drums were observed.  Where necessary, these drums were removed and
overpacked.  The locations of drums left in place have been logged for future action.  Analysis of
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samples from test pit soils revealed the relative ubiquitous presence of elevated concentrations of
a number of metal compounds.  Several semivolatile compounds were also observed to be present,
though more infrequently.   Typewriter keys and ribbon, molded plastic parts, and plastic molds
labeled Smith-Corona were found in many test pits.  Also, 55-gallon drums filled with resins and
large amounts of fishing line were found in several excavations.  These materials suggest the site
was used by local industry.
 
3.3 Sampling Program

In addition to samples collected during the test pit investigation, samples of surface water, sediment,
and groundwater were also collected.  The purpose of the sampling program was to evaluate
potential exposure pathways to humans and/or fish and wildlife.  All samples were analyzed for TCL
volatiles, semivolatiles, pesticides/PCBs and inorganics.  Sample locations are presented in 
Drawing 4.

3.3.1 Surface Water and Sediment Sampling

Surface water and sediment samples were collected and analyzed from visible seeps or stains and
from the intermittent stream located at the toe of the landfill.  Where possible, surface water samples
were collected from the same locations as the sediment samples.  The surface water and sediment
samples were collected on May 22, 1997.  A total of six surface water samples and seven sediment
samples were collected at the site.  Sample points are illustrated on Drawing 4.

Elevated concentrations of inorganics, in particular aluminum, cobalt, copper, iron, lead, manganese,
vanadium and zinc, were detected in all surface water samples except SW001.  SW001, situated
approximately 150' east of South Hill Road, was the most upgradient of the surface water samples
collected.  

Volatile compounds were observed in a surface water sample collected in proximity to test pit TP-
40, where water containing NAPL was encountered.  This location was selected because evidence
of recent staining and flow from the area of the test pit was apparent two months after it was
backfilled.  The results from the analysis of the surface water sample (SW004) showed elevated
concentrations of the compounds 1,2-dichloroethene, trichloroethene and vinyl chloride.  The
concentrations of these compounds were 180 ppb, 530 ppb and 32 ppb, respectively.  These same
compounds were detected in the water sample and seep sample collected from TP-40. 

Only one semivolatile compound, bis(2-ethylhexyl)phthalate, was detected in surface water samples.
The compound was detected in estimated concentrations in five of the surface water samples
collected.  No PCB or pesticide compounds were detected in the surface water samples.  
Sediment samples were analyzed for volatile, semivolatile, inorganic, PCB and pesticide
compounds.  Testing also included TCLP metals analysis.  Low levels of several volatile and
semivolatile compounds were detected: trichloroethene, fluoranthene, phenanthrene and bis(2-
ethylhexyl)phthalate were observed, though concentrations of each compound were below NYSDEC
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sediment criteria.  Other volatile and semivolatile compounds were detected, though at estimated
concentrations.  Analysis consistently showed elevated levels of copper, iron, manganese, nickel and
zinc in sediment samples.  Slightly elevated concentrations of the pesticides DDD, DDE, DDT and
alpha-chlordane were also observed.  Concentrations of the these compounds in sample SD003 were
0.012 ppm (estimated concentration), 0.055 ppm, 0.2 ppm and 0.0017 ppm, respectively.  No PCB
compounds were detected in sediment samples and no samples failed TCLP analysis.

In summary, elevated concentrations of several metals were observed in both surface water and
sediment samples including copper, iron, manganese and zinc.  Significantly elevated concentrations
of the volatile compounds DCE, TCE and vinyl chloride were observed in one surface water sample.
This sample was obtained in immediate proximity to test pit TP-40, where 660 gallons of water and
NAPL was removed/pumped as an IRM.  This supports that additional or residual product remains.
Low levels of several semivolatile compounds were detected, however, only one compound, bis(2-
ethylhexyl)phthalate, was observed above the surface water standard.  No PCBs were detected in
surface water samples.  Several pesticide compounds were observed in one sediment sample above
sediment criteria.  No PCBs were detected in sediment samples.

Sample data from the surface water and sediment sampling program is presented in Appendix B.

3.3.2 Soil Boring/Monitoring Well Installation

Geologic and hydrogeologic properties of the overburden material and bedrock were investigated
at the site through a soil boring and monitoring well installation program.  This program included
the installation of nine monitoring wells in four well clusters. Well clusters are made up of an
overburden well and a bedrock well.  At well cluster MW-2, two shallow wells were installed,
however, one failed to produce water.  Locations of the monitoring wells were selected based on site
topography and observations made during the test pit excavations.  The MW-1 cluster was  installed
at a location upgradient of the site to provide information on background groundwater quality.  Well
locations are shown on Drawing 4.  A discussion of subsurface geology and hydrogeology can be
found in Section 4.

The drilling program commenced on March 26, 1997.  Soil borings were installed at each well
location using 6¼” hollow stem augers.   Split spoon samples were collected continuously to
bedrock in two foot intervals in accordance with standard ASTM specifications, visually classified
and logged in accordance with modified Burmeister Classification.  All bedrock wells except for
MW-1B were constructed as open-hole wells, in accordance with standard bedrock coring methods.
Due to concerns of potential caving of highly weathered shale encountered during the advancement
of the borehole, monitoring well MW-1B was constructed with 2" diameter PVC well screen and
riser.  A 10 foot well screen was placed with a sand pack spanning the entire bedrock interval of the
boring.   The bedrock wells were advanced using an HX core barrel through a 4 inch diameter steel
surface casing, which was grouted into the upper one to two feet of bedrock.  The boreholes were
then continued using the HX core barrel at least 20 feet into bedrock.  After each 10' core run the
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core was retrieved, scanned for total volatile organics with a PID, logged by the on-site geologist
and labeled.  All core samples were subsequently stored in a wooden core box for archiving. 

Overburden monitoring wells were installed using standard hollow stem auger methods. Wells were
constructed of two inch ID threaded schedule 40 PVC flush-joint casing and  properly sized section
of machine slotted 0.010-inch well screen.  The annulus around the well screen was backfilled with
No. 1 Morie sand.  The sand pack extends at least two feet above the well screen.  A bentonite seal
was placed above the sand pack to form a two foot seal and a cement/bentonite grout was placed to
within three feet of the ground surface.  Screens were set when a significant water bearing zone was
encountered in the overburden unit.  

Both overburden and bedrock monitoring wells were developed until temperature, pH, and
conductivity stabilized and turbidity of less than 50 NTUs was achieved.  

3.3.3 Soil Boring Sampling

During the drilling program, a total of 8 soil samples were collected from 4 borings.  Samples were
selected randomly as no staining, odors or PID readings were encountered during drilling.  The
analytical data showed levels of several metals, including magnesium and zinc, slightly above
background concentrations.  No volatiles, semivolatiles, pesticides or PCBs were observed at
concentrations above cleanup standards.  Sample data from the soil boring program is listed in
Appendix B.  

3.3.4 Groundwater Sampling - 1997

Groundwater samples were collected on May 22, 1997.  Prior to sampling, at least 3 well volumes
of groundwater were removed from each monitoring well using a dedicated bailer.  Field parameters
(temperature, pH, and conductivity) were monitored during purging to insure the water had
stabilized thus allowing for samples representative of the aquifer(s).

The analytical data showed elevated levels of several volatile compounds including 1,2-
dichloroethene and trichloroethene in both MW-3S and MW-3B.  The concentrations of  1,2-
dichloroethene and trichloroethene in MW-3S were 18 ppb and 80 ppb, respectively.  The
concentrations of  1,2-dichloroethene and trichloroethene in MW-3B were 56 ppb and 540 ppb,
respectively.  No semivolatile compounds, pesticides or PCBs were detected above groundwater
standards in any of the wells.  

Several inorganic compounds were detected above groundwater standards.  Aluminum, cobalt, iron,
manganese, vanadium and sodium were observed above groundwater quality standards. When
compared to the background concentrations of the compounds, as observed in upgradient monitoring
wells MW-1S and MW-1B, only iron and sodium were elevated in concentration.  A concentration
of iron of 47,600 ppb was observed in well MW-2B versus the background concentration, as
observed in MW-1B, of 21,400 ppb.  The groundwater quality standard is 300 ppb.  Concentrations
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of sodium in wells MW-3S and MW-3B of 20,900 ppb and 23,600 ppb, respectively, were slightly
elevated when compared to the groundwater standard of 20,000 ppb.  

3.3.5 Groundwater Sampling - 2001

Due to a lack of remedial activity subsequent to the 1997 field program, additional groundwater
samples were collected in September of 2001. The analytical data showed elevated levels of several
volatile compounds including 1,2-dichloroethene and trichloroethene in both MW-3S and MW-3B.
The concentrations of  1,2-dichloroethene and trichloroethene in MW-3S were 264 ppb and 200 ppb,
respectively.  The concentrations of  1,2-dichloroethene and trichloroethene in MW-3B were 97 ppb
and 360 ppb, respectively.  No semivolatile compounds, pesticides or PCBs were detected above
groundwater standards in any of the wells.  

Sample data from the groundwater monitoring program is included in Appendix B.  

SECTION 4: GEOLOGIC AND HYDROGEOLOGIC SETTING

4.1 Regional Geology and Hydrogeology

The South Hill Dump site is located in an upland area of the Tioughnioga River valley.  The
Tioughnioga River flows south from the City of Cortland where five valleys converge.  The river
flows southeast from the Cortland area approximately 30 miles, where it joins the Chenango River
and eventually the Susquehanna River.  The Tioughnioga is one of five major tributaries to the
Susquehanna in New York State and the site falls within the Susquehanna River basin, which covers
6,100 square miles in New York.  The basin is characterized by highly productive, deep stratified
drift aquifers its valleys.  The site and surrounding area also overlie a 25-square mile USEPA-
designated sole-source aquifer system.  The Cortland-Homer-Preble Aquifer System has also been
designated by the NYSDEC as a primary aquifer.  By definition, a primary aquifer is a highly
productive aquifer which is presently being utilized as a source of water supply by a major
municipal water supply system, and is highly vulnerable to contamination from activities on the land
surface directly over the aquifer.  The site is situated at the eastern edge of this aquifer system. 

Based on studies of this regional aquifer by the USGS and other parties, the hydrogeologic setting
of the aquifer has been well characterized.  According to the USGS, approximately 85 percent of
the Susquehanna River basin is characterized as a bedrock upland with a till veneer and the
remaining areas consist of broad valleys floored by stratified sediments.  The valley areas are
typically characterized by outwash deposits overlying lacustrine silt and clay.  Below the lacustrine
deposit, a lower sand and gravel unit is often observed which overlies till and bedrock.  In the valley
areas, hydraulic conductivity values calculated for the upper outwash can range from  approximately
300 to 1200 feet/day. 

Unlike the valley geology where municipal and industrial supply wells are common, significantly
lower well yields are observed in the upland areas.  Upland areas in the region are typically



South Hill Dump Site Page 12
Remedial Investigation Report July 2003

characterized by somewhat poorly drained till overlying shale bedrock.  The site geology, which is
typical of the upland areas, is discussed in Section 4.2.

4.2 Site Geology and Hydrogeology

The site is situated approximately 500 feet above the Tioughnioga River valley.  The drilling
program revealed site geology generally consists of lodgement till overlying bedrock.  The till unit
consists of a dense compacted  mixture of silt and clay with minor amounts of sand and gravel.
Twelve to thirty three feet of till was observed overlying the bedrock, depending on location.
Monitoring wells installed within the till produced low yields of groundwater after proper well
development, as expected due to the nature of the till.  Hydraulic conductivity tests were not
conducted on any monitoring wells during the RI.

The bedrock at the site consists of shale units of the Upper Devonian Genesee Group encountered
at depths of 12 to 33 feet below the ground surface.  The upper 20 feet of bedrock sampled at the
site is characterized as a grey fossiliferous shale with a weathered surface of one to three feet.
Numerous bedding plane fractures as well as some vertical fractures were observed in the rock
cores, with the upper bedding plane fractures at some locations containing clay and iron staining.
The upper bedrock exhibited low groundwater yield, despite fracturing observed during the drilling.
Two bedrock monitoring wells (MW-2B and MW-3B) could be bailed dry during sampling, the
remaining two (MW-1B and MW-4B) could be pumped dry at pumping rates of approximately one
gallon per minute.

As part of the RI, nine monitoring wells were installed in four well clusters.  The deep boring
installed in each well cluster location was subject to continuous split spoon samples for purposes
of visual classification of the soils.  The deep well was cored in 10 foot sections and cores were
examined and logged consistent with standard practices.  Figure 3 shows monitoring well locations.
Boring logs and well logs are included in Appendix C.

Based on groundwater elevation data collected during sampling efforts, groundwater flow in both
the till unit and the bedrock units is to the south.  The groundwater elevation data indicates a general
downward vertical hydraulic gradient between the till and bedrock water bearing units, suggesting
that vertical groundwater flow, if any, would be from the till into the bedrock.  Surface water
drainage is also to the south as controlled by the steep sloping terrain at the site.  Numerous seeps
break out along the sloping sides of the landfill, especially during the spring and fall seasons, adding
to the surface water flow away from the site.
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SECTION 5: EXPOSURE PATHWAY ANALYSIS

5.1 Applicable Standards, Criteria, and Guidance

In order to identify potential exposure pathways, applicable Standards, Criteria, and Guidance
(SCGs) must be identified.  6 NYCRR Part 375-1.10(c)(1)(I) requires that remedial actions comply
with SCGs “unless good cause exists why conformity should be dispensed with”.  Standards and
Criteria are cleanup standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law that specifically address
a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance.
Guidance includes non-promulgated criteria and guidelines that are not legal requirements; however,
the site’s remedial program should be designed with consideration given to guidance that, based on
professional judgement, is determined to be applicable to the site.

SCGs are categorized as chemical specific, location specific, or action specific.  These categories
are defined as the following:

Chemical Specific: These are health or risk based numerical values or methodologies which,
when applied to site specific conditions, result in the establishment of
numerical values for the chemicals of interest.  These values establish the
acceptable amount or concentration of a chemical that may be found in or
discharged to the environment.

Location Specific: These are restrictions placed on the concentrations of hazardous substances
or the conduct of activities solely because they occur in a specific location.

Action Specific: These are usually technology or activity based requirements or limitations on
actions taken with respect to hazardous waste management and site cleanup.

Table 2 lists the SCGs which have been found applicable to the South Hill Dump Site.
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TABLE 2

Media Standards, Criteria and Guidance (SCGs)

Soil NYSDEC Division of Hazardous Waste Remediation Technical and Administrative Guidance
Memorandum (TAGM) 4046, Determination of Soil Cleanup Objectives and Cleanup Levels

6 NYCRR Part 371, Identification and Listing of Hazardous Wastes

NYSDEC Division of Hazardous Substance Regulation TAGM 3028, "Contained in Criteria
for Environmental Media"  (11/92)

Waste 6 NYCRR Part 371, Listing of Hazardous Waste

NYSDEC Division of Hazardous Substance Regulation TAGM 3028, "Contained in Criteria
for Environmental Media" (11/92)

Sediments NYSDEC Technical Guidance for Screening Contaminated Sediments

Surface
Water

6 NYCRR Part 700-705, Water Quality Regulations for Surface Water and Groundwater

NYSDEC Division of Water Technical and Operational Guidance Series (TOGS) 1.1.1

Groundwater 6NYCRR Part 700-705, Water Quality Regulations for Surface Water and Groundwater

NYSDEC Division of Water TOGS 1.1.1

The analytical data summary tables present SCGs for the contaminants analyzed, for each media
(e.g. soil, groundwater) sampled.

5.2 Contaminants of Concern  

The development of site-specific remedial objectives or “cleanup goals” for impacted media (soil,
sediment, groundwater) will be conducted as part of the Feasibility Study.  As part of this process
the concentrations of the contaminants relative to SCGs will be examined, as will the frequency of
contaminant detection, background concentrations and other factors.  The development of  remedial
objectives will also involve consultation with the NYSDOH.  The NYSDOH will insure the remedial
objectives are protective of the public health.  The NYSDOH considers such factors as the chemical
and toxicological properties of the contaminants of concern; existing or potential exposure
pathways; and the present or projected site use.  The NYSDEC’s Division of Fish and Wildlife is
also consulted to insure the remedial objectives are protective of the environment; specifically
existing wildlife, their habitats, and other natural resources.

By comparing data collected from the South Hill Dump Site to SCGs, the RI established a
preliminary listing  of contaminants at concentrations of concern.  Table 3 lists these compounds.
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TABLE 3

Media Contaminants of Concern

Soil Cadmium, Copper, Lead, Magnesium, Nickel, Zinc,
Benzo(a)pyrene, Benzo(a)anthracene, Phenol, Chrysene

Sediments Copper, Iron, Manganese, Nickel, Zinc, DDE, DDT, 
Alpha-chlordane

Surface Water 1,2-Dichloroethene, Trichloroethene, Vinyl Chloride,
Aluminum, Barium, Cobalt, Copper, Iron, Lead, Manganese,
Nickel, Vanadium, Zinc

Groundwater 1,2-Dichloroethene, Trichloroethene, Iron, Sodium

To aid in this evaluation, the following sections will examine existing and potential exposures of
humans and wildlife.

In addition to contaminated soil, sediment, surface water, and groundwater; there is a potential for
the existence of drums of hazardous waste buried in the landfill.  While most drums found during
the RI were empty and decayed, several were found intact.  Drums removed in the past contained
chlorinated solvents.  For these reasons, there is a potential for the existence of drums of hazardous
waste within the landfill mass.

5.3 Human Health Evaluation

5.3.1 Pathway Analysis

An exposure pathway is the route by which an individual comes in contact with a contaminant.  The
five elements of an exposure pathway are 1) a source of contamination; 2) the environmental
medium and transport mechanisms; 3) the point of exposure; 4) the route of exposure; and 5) the
receptor population.  In order for an individual to be affected by contamination at the South Hill
Dump site, for example, a pathway must be complete.  Pathways may be direct or indirect.  Direct
exposure pathways include dermal contact with, inhalation or ingestion of the contaminant.
Ingestion of contaminated drinking water is an example of a complete direct exposure pathway.  An
example of an indirect exposure pathway is human consumption of fish which have been
contaminated by eating smaller creatures living in contaminated sediments.  The following sections
address potential exposure pathways at the South Hill Dump site.

5.3.2 Groundwater Exposure Pathway

Data from monitoring wells at the site have indicated that the groundwater on portions of the site
is contaminated with volatile and inorganic compounds.  Groundwater elevations taken from these
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wells indicate a flow gradient southward, towards the Tioughnioga River.  Though groundwater is
used for human consumption in the area and there is a private well within one half mile of the site,
groundwater is not flowing towards that or any other local drinking water supply.  The groundwater
exposure pathway, therefore, is not complete.

5.3.3 Soil Exposure Pathway

Soils at the South Hill Dump site were shown to be contaminated with inorganic compounds and
to a lesser extent, semivolatile compounds.  Sampling, however, focused on the subsurface soil
rather than the surface soil quality.  Samples were collected during test pit excavation and boring
installation.   The site is located in a relatively isolated, rural area; with the nearest house being
about a quarter mile from the site.  The site’s location, therefore, would limit human exposure to
contaminated soil.  Persons trespassing on the site may be exposed to these contaminants through
direct contact and incidental soil ingestion.  There are indications of trespass in the past.  However,
short term exposures to levels of contaminants at the site would not be expected to present a
significant level of risk.   Nevertheless, in light of the poor cover and exposed waste at the site, the
soil exposure pathway is a potential pathway for trespassers.

5.3.4 Surface Water/Sediment Exposure Pathway

Samples of the site sediments and surface water showed some limited contamination by inorganic
compounds and in one instance, volatile compounds.  Contaminants at the site may be transported
to the Tioughnioga River via the intermittent stream which exists at the base of the landfill.  The
tributary is designated by the NYSDEC Division of Water as a class C waterway.  Given the
seasonal nature of the stream, the distance (estimated at 1.5 miles) to the river and the apparent
limited impact by contamination on the tributary, however, impact on the Tioughnioga River is
unlikely.   In fact, as the tributary itself is not used as a water supply or for fishing, given its
intermittent nature, the potential for exposure is low in all down gradient or offsite areas.  Like the
soil exposure pathway, however, the potential exists for direct contact or indirect ingestion of
contaminated surface water or sediment onsite by trespassers.  Accordingly, this pathway is
potentially complete. 

5.3.5 Conclusions

Potential human exposure pathways at the South Hill Dump site were assessed.  There is a potential
for trespassers at the site to be exposed to contaminated surface soils, sediment or surface water.
Data suggests, however, that the potential for exposure via offsite migration of contaminants through
surface water exists, however it is very low.  Also, as there are no identified downgradient
groundwater users, the groundwater pathway is not complete.  The potential for exposure(s),
therefore, appears limited to the site itself and the receptor population appears limited to trespassers
or perhaps, future onsite workers.  
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5.4 Fish and Wildlife Impact Analysis

In order to identify fish and wildlife habitat that may be impacted by the site, a Fish and Wildlife
Impact Analysis (FWIA) was conducted by Parsons Engineering Science, on behalf of the
NYSDEC.  The procedures for performing a FWIA are outlined in the NYSDEC Division of Fish
and Wildlife guidance document entitled Fish and Wildlife Impact Analysis for Inactive Hazardous
Waste Sites, October 1994.  The remainder of this section is an excerpt from the report entitled, Fish
and Wildlife Impact Analysis for the South Hill Dump Site, December 1998, which is included in
Appendix D.

Field observations and analytical results from environmental samples indicate that groundwater,
surface soil, surface water, and sediment are potential complete exposure pathways for wildlife
located on and downgradient of the site. Chemicals disposed onsite were detected in leachate
(groundwater), surface water, and sediment samples collected from locations which are directly
accessible to wildlife. The presence of chemicals in surface soil is indicated by stained soil
adjacent to leachate seeps. However, field observations and sample results indicate that
ecologically significant migration of chemicals in surface water and sediment to the unnamed
stream south of the site is unlikely. Concentrations in downgradient groundwater, surface water,
and sediment samples collected near the site property line (approximately 500 feet from the
landfill area) were near or below analytical detection limits. Furthermore, little aquatic
vegetation was observed in the stream during the site visit, and the bottom sediment consists
mostly of a mixture of rock and gravel with very little organic content.

SECTION 6: FINDINGS OF THE REMEDIAL INVESTIGATION 

6.1 Nature and Extent of Contamination

The purpose of the RI was to characterize the nature and extent of contamination at the South
Hill Dump site.  The investigation included a test pit investigation; a soil, sediment, and surface
water sampling program; and a groundwater investigation.  Chemical analysis of samples has
revealed the presence of contamination in subsurface soils, sediment, surface water and
groundwater.  

Inorganic compounds were the most predominant contaminants detected in the various media. 
Metals were detected in relatively ubiquitous fashion across the site in soil, sediment and surface
water samples.  Several semivolatile compounds were detected in elevated concentrations in soil
samples collected during the test pit program.  Benzo(a)pyrene, benzo(a)anthracene and
chrysene  are among a category of compounds referred to as polyaromatic hydrocarbons (PAHs). 
PAHs are often the result of incomplete combustion and can be found in such media as coal tar,
automobile exhaust or ash.  The reported burning of waste as a means of disposal is a likely
source of the semivolatile compounds detected.  
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The volatile compounds 1,2-dichloroethene and trichloroethene were detected in groundwater
and one surface water sample.  Dichloroethene and trichloroethene have been detected in
shallow soil, sediments and surface water historically at this site.  Dichloroethene is a breakdown
product of trichloroethene, a common solvent used in industry.  While these compounds were
detected in monitoring wells MW-3S and MW-3B, these compounds were not detected in wells
MW-4S and MW-4B, the most downgradient of the wells installed.  Wells MW-3S/B are
situated downgradient of test pit TP-40 where NAPL was encountered.  An estimated 660
gallons of liquid was pumped from TP-40 and removed from the site as an IRM during the RI. 
Data revealed the liquid contained dichloroethene, trichloroethene, acetone, vinyl chloride and a
variety of metal compounds.  Subsequent to this removal action, a seep was noted emanating
from this location.  Analysis revealed the presence of many of the same compounds in the seep,
suggesting that additional NAPL or residual contamination remains in this area.  

Past data coupled with the RI data supports the persistent presence of the volatile contamination
at or near the site’s eastern edge.  Five drums of waste containing trichloroethene were removed
from this area in 1991 and an IRM to remove NAPL was conducted as a component of the RI.
Whether this contamination migrated to this (downgradient) area, or whether a source exists in
this area is unknown.   

During the test pit program numerous drums and drum carcasses were encountered.  In instances
where intact, stable drums could be excavated, they were.  However, it is believed that numerous
drums may remain beneath the surface of the landfill.

Table 4
Nature and Extent of Contamination at the South Hill Dump Site (712009)

Media Class Contaminant of Concern Concentration
Range in PPM

SCG Frequency 
Exceeded

Subsurface
Soil

VOCs                   None > SCGs

SVOCs Benzo(a)anthracene
Benzo(a)pyrene

Chrysene
Phenol

ND to 0.76
ND to 0.78
ND to 0.81
ND to 1.4

0.224
0.061
0.22
0.03

3 of 24
7 of 24
2 of 24
3 of 24

Pesticides /PCBs      None > SCGs

Metals Arsenic
Barium

Cadmium
Calcium

Chromium
Copper

Iron
Lead

Magnesium
Mercury
Nickel
Zinc

4.8 to 40.7
45.6 to 904
ND to 49.8

688 to 61,900
11.8 to 435

11.9 to 1820
6,350 to 569,000

7.5 to 2,910
461 to 9,510
ND to 0.79
15.3 to 249

50.7 to 4,130

7.5/SB (7-12)
300/SB(15-600)
10/SB(0.01-1)
SB(13-35,000)
50/SB(1.5-40)
25/SB(1-50)

SB(2,000-500,000)
SB(14)

SB(100-500)
0.10

13/SB(0.5-25)
20/SB(9-50)

6 of 24
3 of 24
4 of 24
2 of 24
8 of 24

12 of 24
1 of 24

18 of 24
9 of 24

11 of 24
19 of 24
24 of 24
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Media Class Contaminant of Concern Concentration
Range in PPM

SCG Frequency 
Exceeded

Surface
Water

VOCs 1,1-Dichloroethene
Trichloroethene
Vinyl Chloride

ND to 0.18
ND to 0.53

ND to 0.032

0.005
0.011

0.0007

1 of 6
1 of 6
1 of 6

SVOCs Bis(2 ethylhexyl)phthalate ND to 0.018 0.0006 5 of 6

Pesticides/PCBs     None > SCGs

Metals Aluminum
Antimony

Barium
Cadmium
Chromium

Cobalt
Copper

Iron
Lead

Magnesium
Manganese

Mercury
Nickel
Silver

Vanadium
Zinc

0.137 to 283
ND to 0.105

0.0199 to 4.83
ND to 0.0162
ND to 0.457
ND to 0.237

0.0029 to 0.595
0.105 to 2420

ND to 2.97
3.71 to 102

0.0049 to 11
ND to 0.0028
ND to 0.819
ND to 0.011
ND to 0.405

0.0094 to 14.5

0.1
0.01

1
0.0012
0.207
0.005
0.024

0.3
0.004

35
0.3

0.0002
0.096

0.0001
0.014
0.03

6 of 6
2 of 6
2 of 6
3 of 6
1 of 6
5 of 6
5 of 6
5 of 6
5 of 6
2 of 6
5 of 6
2 of 6
2 of 6
2 of 6
5 of 6
5 of 6

Total Cyanide ND to 0.032 0.0052 1 of 6

Media Class Contaminant of Concern Concentration
Range in PPM

SCG Frequency 
Exceeded

Sediment VOCs                   None > SCGs

SVOCs                   None > SCGs

Pesticides
/PCBs

4,4-DDD
4,4-DDE
4,4-DDT

alpha-Chlordane

ND to 0.012
ND to 0.055

ND to 0.2
ND to 0.0017

0.01
0.01
0.01

0.001

1 of 7
1 of 7
1 of 7
1 of 7

Metals Antimony
Arsenic

Cadmium
Chromium

Copper
Lead

Manganese
Nickel
Silver
Zinc

ND to 8.4
ND to 7.3
ND to 8.3

15.4 to 97.7
13.6 to 60.5
15.5 to 334
521 to 1970
27.7 to 91.5
ND to 2.4

170 to 1240

2
6

0.6
26
16
31

460
16
1

120

3 of 7
3 of 7
3 of 7
2 of 7
5 of 7
4 of 7
7 of 7
7 of 7
1 of 7
7 of 7
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Media Class Contaminant of Concern Concentration
Range in PPM

SCG Frequency 
Exceeded

Soil Borings VOCs                   None > SCGs

SVOCs                   None > SCGs

Pesticides/PCBs     None > SCGs

Metals Lead
Magnesium

Nickel
Zinc

4.1 to 22.9
2040 to 9070

7.9 to 37.6
24.6 to 87.2

SB(14)
SB(100-5,000)
13/SB(0.5-25)
20/SB(9-50)

3 of 8
8 of 8
8 of 8
8 of 8

Ground-
water

VOCs 1,2-Dichloroethene
Trichloroethene

ND to 0.056
ND to 0.54

0.005
0.005

2 of 8
2 of 8

SVOCs                   None > SCGs

Pesticides/PCBs     None > SCGs

Metals Aluminum
Cobalt
Iron

Manganese
Sodium

Vanadium

0.463 to 11.5
ND to 0.0071
0.811 to 47.6

0.025 to 0.876
1.9 to 23.6

ND to 0.0177

0.1
0.005

0.3
0.3
20

0.014

8 of 8
1 of 8
8 of 8
3 of 8
2 of 8
1 of 8

6.2 Conclusions and Recommendations         

The South Hill Dump site received significant quantities of municipal and industrial waste
during its years of operation.  The site geology, particularly the shallow depth to fractured
bedrock, provides a less than optimum setting for a landfill.  Further, the landfill was never
properly closed or maintained, as evidenced by the protruding waste and extensive vegetative
growth, giving additional cause for concern regarding potential human exposure.  Contamination
has been observed in site soil, surface water, sediment and groundwater.  Further, it is believed
numerous drums may remain beneath the surface of the landfill which can act as a continuing
source of contamination to the various media.  While the contamination identified generally
appears confined to the site, the potential does exist for offsite migration via surface water or
groundwater.  

It is recommended that a Feasibility Study (FS) be performed to assess the most suitable means
of addressing the contamination which has been identified. The FS should evaluate various
scenarios which would address all existing or potential exposure pathways and which would
mitigate the potential for offsite migration of contamination.  As a component of the Feasibility
Study, a detailed evaluation of relevant SCGs should be conducted in the development of
appropriate remedial objectives.  
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TABLE 2

SURFACE WATER ANALYTICAL DATA SUMMARY
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GROUNDWATER ANALYTICAL DATA SUMMARY



GROUNDWATER SAMPLES - 1997







GROUNDWATER SAMPLES - 2001



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 27-Sep-01
Source: SOUTH HILL DUMP MW-1S                  
Lab ID: L77138-1                                  
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   U              ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          U              ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 37161
Source: SOUTH HILL DUMP MW-1B                  
Lab ID: L77138-2                                  
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   U              ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          U              ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 37161
Source: SOUTH HILL DUMP MW-2S               
Lab ID: L77138-3                                  
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   U              ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          U              ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 37161
Source: SOUTH HILL DUMP MW-2B                    
Lab ID: L77138-4                                  
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   U              ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          U              ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 27-Sep-01
Source: SOUTH HILL DUMP MW-2D                   
Lab ID: L77138-5                                  
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   U              ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          U              ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 27-Sep-01
Source: SOUTH HILL DUMP MW-3S                  
Lab ID: L77138-6                                  
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   264 ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          200 ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 27-Sep-01
Source: SOUTH HILL DUMP MW-3B                  
Lab ID: L77138-7                                  
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   97 ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          360 ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 27-Sep-01
Source: SOUTH HILL DUMP MW-4S                    
Lab ID: L77138-10                                 
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   U              ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          U              ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



New York State - DEC                      
Brad Brown                                
625 Broadway, 11th Floor                  
Albany, NY 12233-7017                     
                                          
Project: BRAD BROWN                                
Sampled: 27-Sep-01
Source: SOUTH HILL DUMP MW-4B                     
Lab ID: L77138-11                                 
Analysis                                 Result         Units       

ASP 95-1
Chloromethane                            U              ug/l        
Bromomethane                             U              ug/l        
Vinyl chloride                           U              ug/l        
Chloroethane                             U              ug/l        
Methylene chloride                       U              ug/l        
Acetone                                  U              ug/l        
Carbon disulfide                         U              ug/l        
1,1-Dichloroethene                       U              ug/l        
trans-1,2-Dichloroethene                 U              ug/l        
1,1-Dichloroethane                       U              ug/l        
cis-1,2-Dichloroethene                   U              ug/l        
MEK(2-Butanone)                          U              ug/l        
Chloroform                               U              ug/l        
1,1,1-Trichloroethane                    U              ug/l        
Carbon tetrachloride                     U              ug/l        
Benzene                                  U              ug/l        
1,2-Dichloroethane                       U              ug/l        
Trichloroethene                          7 J            ug/l        
1,2-Dichloropropane                      U              ug/l        
Bromodichloromethane                     U              ug/l        
cis-1,3-Dichloropropene                  U              ug/l        
MIBK(4-Methyl-2-pentanone)               U              ug/l        
Toluene                                  U              ug/l        
trans-1,3-Dichloropropene                U              ug/l        
1,1,2-Trichloroethane                    U              ug/l        
Tetrachloroethene                        U              ug/l        
2-Hexanone                               U              ug/l        
Dibromochloromethane                     U              ug/l        
Chlorobenzene                            U              ug/l        
Ethylbenzene                             U              ug/l        
p-Xylene/m-Xylene                        U              ug/l        
o-Xylene                                 U              ug/l        
Styrene                                  U              ug/l        
Bromoform                                U              ug/l        
1,1,2,2-Tetrachloroethane                U              ug/l        



APPENDIX C

LOGS FROM GEOLOGIC INVESTIGATIONS









































































































































































APPENDIX D

FISH AND WILDLIFE IMPACT ANALYSIS
















































