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Executive Summary
Q CDM Federal Programs Corporation (CDM) received Work Assignment 151-RICO-

02LT under the Response Action Contract (RAC) to perform a remedial 
investigation/feasibility study (RI/FS), a human health risk assessment (HHRA), and 
a screening level ecological risk assessment (SLERA) at the Consolidated Iron and 
Metal (CIM) Site (the site), located in Newburgh, New York, for the Environmental 
Protectton Agency (EPA). This Remedial Investigation (Rl) Report was prepared in 
accordance with Task 9 of the CDM Final Work Plan Volume I, dated February 4,2003 
(CDM 2003). The purpose of this work assignment is to investigate the overall nature 
and extent of contamination at the site.

It is important to note that since the field investtgation was conducted in accordance 
with EPA regulations, guidance zmd standards, the resultant data were found to be of 
high quality, fully defensible, and provide an accurate assessment of site conditions. 
Additionally, all data quality objectives developed during the ongoing project 
planning efforts, were met and adequately satisfied. As such, the findmgs of CDM's 
Rl and Risk Assessment will allow EPA Region II to develop and evaluate effective 
remedial alternatives.

Purpose of Report
The purpose of the Rl Report is to present the results of the geologic, hydrogeologic 
and ecological investigations, including surface and subsurface soil screening, surface 
and subsurface soil sampling, Ught non-aqueous phase Uquid (LNAPL) delineation, 
geologic and water quality vertical profiling, monitoring well installation and 
sampling, sediment and surface water sampling, and topographic and culhnal 
resource surveys. The goals of the somce area, hydrogeologic, and surface/sediment 
investigations were to determine the nature and extent of site-related contamination.

Site Description
The CIM site is an inactive car and scrap metal jvmk yard and dealer located at the end 
of Washington Street, in Newburgh, Orange Coxmty, New York. The study area, 
which covers approximately seven acres, is botmded by a boat marina to &e north, 
Conrail railroad tracks and South Water Street to the west, an inactive mimicipal 
incinerator and an active wastewater treatment plant to the south, and the Hudson 
River to the east.

Downtown Newburgh is located approximately 500 feet west of South Water Street. 
The City of Newburgh, which is 60 miles north of New York City, is located on the 
western side of the Hudson River in eastern Orange Coimty. The City has a land area 
of 3.9 square miles and is boimded by the incorporated Town of Newburgh on the 
north and west, by the Town of New Windsor to the south, and by the Hudson River 
to the east.

Site History
From World War I imtil the early 1940s, the Eureka Shipyard operated at the site.
Scrap metal processing and storage operahons occurred at the site for approximately 
40 years before the faciUty's closure (Weston 2000a). A smelter operated on site

CDM ES1
Con Iron - Final Rl Report



between 1975 and 1995 that was used primarily to melt alumimun-containing 
materials, including, but not limited to, transmissions and IBM scrap, to produce 
alunvinum ingots. Other metallic materials also were smelted, creating a lead- 
contaminated ash and slag by-product. Other site operations included sorting ferrous 
and non-ferrous metal scrap for processing, including automobile batteries.

Historical aerial photographs taken since the mid-1940s show that standing liquids 
occupied large areas of the CIM site (Weston 2000a). Throughout the past 40 years, 
the site has been covered with piles of debris, scrap metal, numerous small and large 
mounds of dark-toned and Ught-toned materials, and numerous areas of dark-stained 
soil.

From 1997 to 1999, New York State Department of Environmental Conservation 
(NYSDEC) and EPA conducted several inspections at the site. OU-stained soils and 
puddles with oil sheens were observed on site. In addition, an unpermitted storm 
water discharge to the Hudson River and an improperly constructed berm were noted. 
An oil sheen was observed by NYSDEC personnel on the storm water discharge and 
on the river. An imknown number of undergroimd storage tanks (USTs) were noted to 
exist onsite; tightness testing of the tanks was required to determine their condition. 
The southern portion of the site was covered by more than 5,000 tires. Between 1998 
and 1999, EPA's Hazardous Waste Support Branch (HWSB), Superfimd Contract 
Support Team (SCST) and Region II Superfund Technical Assessment and Response 
Team (START) sampled waste piles, soils, and river sediment to delineate the 
horizontal and vertical extent of contamination.

Between 1996 and 1999, NYSDEC prosecuted CIM for five separate environmental 
violations. CIM pleaded guilty to all violations and paid fines. In 1999, the New York 
State Attorney General filed a lawsuit against CIM for Resource Conservation and 
Recovery Act (RCRA) and Clean Water Act (CWA) Violations, including iHegal 
discharge to surface water without a State Pollutant Discharge Elimination System 
(SPDES) permit. The case was settled with a Consent Order in which CIM agreed to 
remove all scrap materials and cease operations.

A Hazard Ranking System (HRS) package was prepared in December 2000 by EPA 
Region II (Weston 2000b). CIM was added to the National Priorities List (NPL) Jime
14,2001.

Waste Disposal Practices and Potential Sources
The source of site contamination is suspected to be the result of past improper metal 
waste handling and processing activities on the property. There is documentation that 
scrap metal containing hazardous substances and wastes were stored in piles during 
the past decades. In addition, discharge of site-derived contaminated storm water to 
the Hudson River was observed (Weston 2000a). Onsite source areas included an ash 
and slag pile generated by the former almnimun smelting operation, located on the 
southwestern portion of the site, and a former processed soil pile, which consisted of 
site surface soils that were mixed with process debris and then separated out, located 
on the northeastern portion of the site, southeast of the office building. Both
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contaminated waste piles were removed by EPA for offsite treatment and land filling 
subsequent to 1998. Limited surface and subsurface soil sampling at the former ash 
and soil pile locations indicated that the soils beneath the former piles had been 
impacted. Previous site inspections also noted oil-stained surface soils, oily sheens on 
puddles throughout the facility, and oily sheens on the Hudson River adjacent to the 
site.

The contaminants that were routinely released to the surface at the facility impacted 
surface and subsurface soils; some soluble contaminants also migrated vertically 
down through the vadose zone tmtil they intercepted groimdwater at the water table, 
at an estimated depth of approximately 5 to 10 feet below groimd surface (bgs). The 
predominant eastwardly groimdwater flow would have promoted the migration of 
contaminants eastward, discharging directly into the Hudson River.

In June 2003, Weston Remedial Services, under contract to EPA's Emergency Response 
Team (ERT), conducted clearing activities at the site. Removal activities included 
building demolition and removal of tires, scrap metal, concrete, soil piles, and wood 
debris for processing . During demolition of the metal shear building, standing liquid 
(including unknown oils) was removed. Subsequently, a second sub-basement of the 
building was discovered. Approximately 28,000 gallons of liquid was pumped from 
the two basements and disposed offsite.

Previous Investigations
In 1998, Region II START and EPA Region II Division of Environmental Science and 
Assessment (DESA) sampled the ash and slag pile (waste pile) located east of the 
compactor and metal shear (Weston 2000a). Soil screening analytical results identified 
the presence of lead at concentrations ranging from 1,590 to 2,420 milligrams per 
kilogram (mg/kg). The pile was removed for treatment, stabilization and land filling. 
On July 7,1999, soil samples were collected from the processed soil pile by RegionTI 
START and analyzed for Target Compound List (TCL) organics, excluding pesticides, 
full Target Analyte List (TAL) inorganics, and toxicity characteristics leaching 
procedure (TCLP) including copper and zinc. Subsequently, during September and 
October 1999, an EPA Emergency and Rapid Response Services (ERRS) contractor 
removed the processed soil pile from the facility. The processed soil was taken to a 
RCRA-approved treatment, storage, and disposal facilities (TSDF) for stabilization and 
land filling.

START Field Screening Activities
In 1999, START collected surface and subsurface soil samples from the soils upon 
which the ash and slag pile was located. The samples were analyzed for lead and 
unvalidated concentrations ranged from 1,750 to 8,100 m g/kg in the surface soil 
samples. START also collected surface soil samples from 126 onsite locations and 
screened them utilizing an X-ray fluorescence (XRF) spectrophotometer. Lead 
concentrations in the surface soil samples collected for field screening analyses ranged 
from 754 to 4,210 m g/kg. The XRF lead results indicated that lead contamination is 
found above applicable screening criteria across the entire area of the site, typically 
found at concentrations of between 1,500 and 3,000 m g/kg (Weston 2000a). There
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were no definable areas of significantly-elevated lead concentrations that would 
indicate localized sources. Region II START also collected surface soil screening 
samples for polychlorinated biphenyl (PCB) analysis using iimmmoassay field test kits 
from 61 onsite locations. PCBs were detected in samples collected across the entire 
site; however, the greatest PCB concentrations above applicable screening criteria 
were foimd in the areas of the former ash and slag pile east of the compactor and the 
processed soil pile southeast of the office buildings.

START CLP Soil Sampling Activities
Based upon the surface soil field screening results, START collected surface soil 
samples for analysis of TCL organics and TAL inorganics under EPA's Contract 
Laboratory Program (CLP). Volatile organic compoimds (VOCs) were detected in one 
surface soil sample southwest of the process soil pile at concentrations greater than 
applicable cleanup criteria. Semivolatile orgaiuc compoimds (SVOCs) were identified 
in all of the surface soil samples collected from on-site locations, with several 
compounds at concentrations greater than applicable screening criteria. The highest 
polycyclic aromatic hydrocarbon (PAH) exceedances were found in and around the 
locations of the former soil piles. Pesticides were detected in surface soil samples at 
concentrations greater than applicable screening criteria in many samples collected 
across the site. All of the 23 surface soil sampling locations contained inorganic 
contaminants at concentrations above screening criteria.

On September 22,1999, Region II START conducted subsurface soil sampling at the 
site, including background and subsurface soil samples from various on-site grid 
locations. VOCs were detected in subsurface soil samples and at both sample depths.
A distinct petroleum odor was observed at approximately four feet bgs in the central 
portion of the site. SVOCs were identified in all of the subsurface soil samples 
collected from on-site locations, with several compounds at concentrations greater 
than applicable screeniag criteria. However, as with the surface soil samples, PAHs 
commonly were detected in soil samples above applicable screening criteria.
Pesticides and PCBs were detected in subsurface soil samples at concentrations greater 
than applicable screening criteria, especially in and around the former waste piles. 
Inorganic analytes were detected in subsurface soil samples at concentrations above 
screening criteria.

START Groundwater Sampling Activities
On September 23,1999, START conducted groundwater sampling at the site. Five 
groundwater samples were collected from water table screening points at various on­
site locations; groundwater samples were analyzed for TCL and TAL parameters, 
excluding cyanide. VOCs were detected only in one location, SVOCs were detected in 
all samples, but were especially common in a groundwater sample collected 
immediately north of the former processed soil pile. Pesticides and PCBs were not 
detected in groundwater samples with the exception of one location, which contained 
4-4'-DDT, Aroclor-1248, and Aroclor-1254, at 1.25,63.3, and 28.9 times above their 
respective screening criteria. Inorganic analytes (iron, magnesium, and zinc) were 
detected in all groundwater samples above applicable screening criteria.
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START Hudson River Sediment Sampling Activities
On November 23,1999, Region II START conducted sediment sampling in the Hudson 
River adjacent to the site. Organic and inorganic compounds were detected in the 
sediment samples. None of the concentrations were greater than three times the 
background locations.

Previous Investigations at an Adjacent Site
A remedial investigation was conducted by Blasland, Bouch & Lee, Inc. (BBL) at an 
adjacent site, located south of the CIM site. Some VOCs, SVOCs, and metals detected 
at the adjacent site were similar to the contaminants foimd at the CIM site. In 1901, 
the Central Hudson Gas & Electric Corporation (CHGE) manufacture gas plant (MGP) 
property was conveyed to the Newburgh Light., Heat & Power Company. According 
to Brown's directories, MGP produced gas by the carbureted water gas method in the 
1930s (Raidan 1985). The gas was cooled and purified prior to distribution. During 
cooling, an oily liquid commonly known as coal tar would condense from hot gas and 
settle in the bottom of the gas holders, pipes, and other structures. In the water gas 
process at the site, the tar was derived both from petroleum products and from coal. 
Consequently, the material is referred to as "MGP tar." In 1930, Central Hudson Gas 
& Electric Corporation reduced gas production at this MGP, and the facilities were 
only used for reserve gas production during peak periods imtil 1950 (Cantline 1997).

In 1951, demolition of the Newburgh MGP occurred. The generator room, including 
the boiler, were demolished. In 1951, CHGE decommissioned the buildings and gas 
and oil tanks at the Newburgh MGP (CHGE 1951). In 1959, at the natural gas 
regulator lines, soil was removed during construction of the regulator station (CHGE 
1959). The disposition of the excavated soil was not documented.

Population and Land Use
According to the 2000 census data for Newburgh, the population increased from 
26,454 in 1990 to 28,259 in 2000, a 6.8 percent growth. This population gain exceeded 
the growth rate of the state (5.5 percent), but lagged the Orange Coxmty growth rate of
11.0 percent and the US growth rate of 13.1 percent.

In 1997, the area had 2,782 establishments in operation including 1,173 firms in the 
services sector, 617 retail operations, 282 construction firms, and 165 wholesale 
establishments. By 2000, the area lost 7.5 percent of the total businesses. The number 
of construction firms decreased by almost one-quarter over this period, despite a 
relatively robust economy. According to the City of Newburgh tax assessors office, 
the CIM property is zoned Waterfront Mixed Use (Wl), which includes parks, 
museums, restaurants, and residential use. According to the City of Newburgh, 
potential reuse for the site includes residential areas.

Ecology
Ecological recoimaissance for field characterization was conducted on August 20,
2004. The vegetative species at the CIM site mainly were herbaceous, such as poison 
ivy {Toxicodendron radicans), red clover {Trifolium pratense), goldenrod {Solidago spp.).
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field garlic {Allium vincale), grasses, thistle {Cirsium spp.) and Virginia creeper 
{Parthenocissus quinquefolia). In addition to the herbaceous vegetation, shrubs and 
trees were also observed at the perimeter of the site, including boxelder {Acer 
negundo), honeylocust {Glenditsia tricanthos), honeysuckle {Lonicera spp.), red maple 
{Acer rubrum), smooth siunac (K /zms glabra), staghom sumac {Rhus typhina), sugar 
maple {Acer saccharum), tree of heaven {Ailanthus altissima), and willow {Salix spp.).

The avian and wildlife species observed or heard included American robin {Turdus 
migratorius), American crow {Corvus brachyrhychos), song sparrow {Melospiza melodia), 
gray squirrel (Sciurus carolinensis), cottontail {Sylvilagus floridanus), and mice. 
However, the species inhabiting or utilizing the CIM site or the vicinity of the site are 
likely to consist of common species typical of urbanized or disturbed areas in New 
York State. Thus, other species such as killdeer {Charadrius vociferus), house finch 
{Passer domesticus), starling {Stumus vulgaris), shrews {Sorex spp.) may also be present 
in this area.

The Hudson River at the CIM site averages approximately one mile in width and 
supports deep channels, freshwater intertidal mudflats, and freshwater tidal marshes. 
The river is fringed with both natural and disturbed vegetation within two miles of 
the area. The river bank consists of anthropomorphic (old jetties, piers, rip-rap, 
retaining walls, etc.) and natural (tidal mudflats, natural river banks) features. 
However, anthropomorphic features predominate. Natural vegetation growing along 
the Hudson River includes trees, shrubs and herbaceous vegetation. The river is used 
for transportation and can support fish propagation, fishing, and other recreational 
activities.

The United States Fish and Wildlife Services (USFWS) indicated that two federally 
endangered and one threatened species are known to occur in the vicinity of the site: 
the Indiana bat {Myotis sodalis), a federally endangered species, is reported to occur at 
a hibemaculum, approximately 20.7 miles from the site. Ihe  bald eagle {Haliaeetus 
leucocephalus), a federally listed threatened species is also reported to occur in the 
vicinity of the site. The shortnose sturgeon {Acipenser brevirostrum) is the only 
Federally-listed threatened or endangered species located in the project area; this 
species utilizes the Hudson River adjacent to the site as a summer habitat.

The NYSDEC reported that several endangered and threatened species are reported to 
occur within four miles radius of the site. However, none were observed during the 
ecological reconnaissance.

RI Field Activities
The RI field activities included a soil and source area investigation, a hydrogeological 
investigation, and a surface water/sediment investigation.

Surface and subsurface soil samples were collected at 10 backgroimd soil borings. 
Eleven surface soil and 10 subsurface soil samples were collected, for a total of 21 
background samples. Background soils, located in areas north of the site, were 
collected for comparison with onsite soil sample data and to assess the impact of site-
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related activities to onsite sods. All surface and subsurface soil background samples 
were analyzed for TCL VOCs, TCL SVOCs, pesticides/PCBs, TAL inorganics, and 
dioxins through the EPA CLP. Of the 11 surface soil samples collected, 10 were 
analyzed for dioxins. Of the 10 substurface soil samples collected, 1 sample was 
analyzed for dioxins.

The soil boring program included 21 process area borings and 37 site-wide borings. 
Five of the 37 borings were contingency borings, which were completed to delineate 
the horizontal and vertical extent of contamination of VOCs, PCBs, and lead along the 
eastern portion of the site, bordering the Hudson River. Field screening activities 
were conducted in continuous intervals at all soil borings to assist in the delineation of 
the horizontal and vertical extent of the contamination on site. Field screening results 
were evaluated to locate hot spots and were used to determine contingency borings. 
Field screening was conducted for VOCs, PCBs, and lead. In order to characterize the 
natiu-e and extent of this contamination, CDM vertically delineated areas of visible 
LNAPL by advancing boreholes past the water table and collecting additional soil and 
groundwater samples.

All process area surface and subsurface soil samples were analyzed for TCL VOCs, 
TCL SVOCs, pesticides/PCBs, and TAL inorganics through the CLP. Of the 23 surface 
SoU samples coUected within the process area, 15 were analyzed for dioxins. All site- 
wide surface and subsurface soU samples were analyzed for TCL VOCs, TCL SVOCs, 
pesticides/PCBs, and TAL inorganics through the CLP. Approximately 10 percent of 
surface and subsurface soU samples in the site-wide area were also analyzed for total 
organic compound (TOC), pH, and grain size.

CDM selected three vertical geologic and water quality profile locations within the site 
to characterize the site-specific geology to the top of bedrock or to a significant clay 
layer and to assess the vertical extent of groimdwater contamination. The three 
geologic and water quality vertical profiles were conducted at MW-01, MW-04, and 
MW-05. The name of each geologic and water quality vertical profile is associated 
with each monitoring well location. Based on the evaluation of the vertical geologic 
and water quality profiles, nine monitoring wells were installed. The purpose of the 
monitoring weUs was to define the vertical and lateral extent of groimdwater 
contamination and to provide a means for long-term monitoring.

Downhole gamma logging was conducted at MW-1, MW-4, and MW-5. The logs were 
correlated with the respective Uthological boring logs. Slug tests were also conducted 
at each of the nine monitoring wells, to estimate hydraulic conductivity and specific 
capacity of the aquifer.

Two rounds of monitoring well samples were collected to delineate the vertical and 
lateral extent of groundwater contamination. Following the collection of synoptic 
water level measurements, groundwater samples were collected from the nine newly 
installed monitoring wells (MW-01 through MW-09). All samples were analyzed for 
low detection limit (LDL) VOCs, TCL SVOCs, pesticides/PCBs, and TAL inorganics, 
including cyanide, through the EPA CLP.
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Surface water and sediment sampling was conducted in the Hudson River in the 
vicinity of the site. The sampling program was designed to support a preliminary 
evaluation of the nature and extent of contamination resulting from potential overland 
migration of contaminated soils as well as from potentially contaminated 
groimdwater discharge into the river. All surface water samples were co-located with 
sediment samples and analyzed for TCL VOCs, TCL SVOCs, pesticides/PCBs, and 
TAL inorganics, including cyanide, through the CLP. All sediment samples were 
analyzed for TCL VOCs, TCL SVOCs, pesticides/PCBs, and TAL inorganics, including 
cyanide, through the CLP. Sediment samples were also analyzed for TOC, pH, cation 
exchange capacity (CEC), and grain size through CDM's analytical laboratory 
subcontractor.

Site-Specific Geology and Hydrogeology
A detailed aquifer map of Newburgh prepared by Leggett, Braeshears and Craham 
(LBC) (1995) indicates the site is underlain by a stratified clay and silt unit with thin to 
absent layers of sand and gravel at the land surface and below the water table. The 
unconsolidated deposits are underlain by the Martmsburg Formation, which consists 
of shale and carbonate rocks (e.g., limestones and dolostones). The bedrock is cross­
cut by faults in the site's vicinity (Lawler, Matusky & Skelly Engineers 1994).

Eleven borings contained a 1-4 foot layer of dark gray silty slurry. Within these 
borings, the slurry generally occurred within three approximate depths: 5-9 feet bgs, 
10-14 bgs, and 15-18 bgs. The borings are scattered throughout the northern half of 
the site. Borings and approximate depths below groimd surface in which the slurry 
was observed, include: SWSB-01 (5-9 feet), SWSB-05 (5-8.5 feet), SWSB-07 (11-12 feet), 
SWSB-10 (10-12.5 feet), SWSB-11 (15-18.5 feet), SWSB-12 (5-6 feet), SWSB-13 (12-13 
feet), SWSB-17 (10-12 feet), PASB-10 (5-8.5 feet and 10 -13.5 feet), PASB-15 (8-12 feet 
and 15-17 feet), and PASB-19 (10-11 feet). Native deposits, which imderlie fiU 
deposits, consist of a mixture of yeUow, brown, greyish green, and black, fine- to 
coarse-grained sand, gravel, and trace sUt.

In some of the deeper borings, a thicker clay layer was observed below the native 
sand/gravel deposits. The clay was gray, loose to stiff, and plastic. Weathered 
bedrock was encountered at only one vertical profile boring in the northwest comer of 
the site (MW-1), at a depth of 38 feet bgs. Bedrock is a dark gray shale belonging to 
the middle Ordovician Martinsburg Formation (LBC 1995).

The underlying shale-dominated Martinsburg Formation likely exhibits low 
permeabilities based on the known low porosity of the bedrock unit. Secondary 
porosity caused by intercormecting fissures and fractures, yields only low to moderate 
permeabilities (LBC 1995). Yields for bedrock wells range from 3 to 225 gallons per 
minute (gpm). Higher yields would hkely result from moderately to highly fractured 
imits with a relatively high degree of interconnection. A bedrock fault zone has been 
mapped in the vicinity of the site, likely resulting in high secondary permeability 
(www.nysed.gov/data 2002b). This fault zone could be targeted for high yielding 
wells (Lawler, Matusky & Skelly Engineers 1994). Depending on the degree of
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Executive Summary

intercormectivity between the bedrock fault zone and the shallow aquifer unit, 
contaminants could migrate preferentially into the bedrock aquifer.

Nature and Extent of Contamination
The characterization and evaluation of the nature and extent of contamination are 
focused on those constituents identified as indicator contaminants (ICs) in site media. 
A brief summary of the site-specific screening criteria, determination of ICs, and data 
interpretation is provided below.

Selection of Site-Specific Screening Criteria
Site-specific screening criteria are presented for all compoxmds for which samples 
were analyzed. However, the nature and extent of contamination discussion focuses 
on contaminants detected at levels that exceed site-specific screening criteria.

Surface/Subsurface Soil Screening Criteria
EPA Region IX residential soil preliminary remediation goals (PRG), adjusted 
to a cancer risk of 1x10'  ̂and a non-cancer hazard index of 0.1 
EPA Generic Soil Screening Levels (SSLs) for commercial/industrial - 
ingestion/dermal scenarios
EPA Generic SSLs for commercial/industrial - inhalation scenarios 
NYSDEC Recommended Soil Clean-up Objectives (RSCO) Technical and 
Administrative Guidance Memorandiun (TAGM) #4046, adjusted for the site- 
specific soil TOC concentration of 4.85 percent

Groimdwater Screening Criteria
National Primary Drinking Water Standards
New York State (NYS) Standards and Guidance Values and Groimdwater 
Effluent Limitations for Class GA Groundwater (human water sources) 
NYS Department of Health (NYSDOH) Drinking Water (Quality Standards

Sediment Screening Criteria
NYS Sediment Screening Criteria for Human Health (bioaccumulation, 
freshwater), adjusted for the site-specific sediment TOC concentration of 3.985 
percent
NYS Sediment Screening Criteria for Benthic Aquatic Life (chronic toxicity, 
freshwater)
NYS Sediment Screening Criteria, Aquatic Life (severe effect level for 
inorganics)
MacDonald (2000) Consensus-based Probable Effect Concentrations 
EPA Region IX industrial/commercial soil

Surface Water Screening Criteria
EPA Ambient Water Quality Criteria, Human Health (for Consumption of 
organisms only) and Aquatic Life (chronic fresh water) values 
NYS Standards and Guidance Values for Class B Surface Water, Human Health 
(fish consumption) and Aquatic Life (chronic) values
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Determination of Site Indicator Contaminants
Selected ICs are used to focus the evaluation of the nature and extent of contamination 
in soil, groimdwater, sediment, and surface water. CDM evaluated analytical data 
collected during the RI, reviewed the HHRA contaminant of potential concern (COPC) 
list, and reviewed the historical activities and analytical data for the site.
Contaminants that exceeded the site specific soil screening criteria (SSSSC) in surface 
and subsurface soils were evaluated based on; the percentage of the total number of 
samples in which each contaminant was detected; the percentage of the total number 
of samples in which each contaminant exceeded the screening criteria, and the 
magnitude of the highest screening criteria exceedance. CDM also reviewed 
contaminants that are COPCs for the HHRA; the COPCs that contributed the most 
risk were included as ICs in the RI. Based on these evaluations, CDM selected the 
following contaminants as ICs:

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Indeno(I,2,3-c,d)pyrene 
Dibenz(a,h)anthracene 
Aroclor-1254 
Arsenic 
Cadmium 
Copper 
Lead 
Mercury 
Zinc

Data Interpretation 
Soil Contamination
Indicator contaminants exceeded screening criteria in surface and subsurface soil 
samples in both process area and site-wide soil borings. In general, surface soils are 
contaminated with higher levels of ICs than subsurface soils. The PAH 
benzo(a)pyrene, which exceeded its screening criterion in the greatest number of 
samples, exemplifies the general trend of PAH contamination in site soils. PAH 
contamination is generally highest in areas surrounding the former metal shear 
building, and east of this area, along the Hudson River.

The highest concentrations of Aroclor-1254 were foimd in surface soils surroimding 
the former metal shear and compact/bailer buildings, as found in both screening and 
analytical samples.

The highest concentrations of the majority of metal ICs occur in the process area 
aroimd the former metal shear, compactor/bailer, and smelter buildings, in both 
surface and subsurface soils. However, the highest levels of vanadium and lead in the 
surface are concentrated in the northeast comer of the site and along the Hudson 
River, respectively.
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Sediment Contamination
The majority of site-specific ICs exceeded screening criteria in sediment samples 
adjacent to the site. However, many of these exceedances were below the calculated 
backgroimd values. Since the inorganic ICs are not considered to be naturally 
occurring, this suggests that either these contaminants migrated from the site to 
upstream background locations (during high tidal flow) or that they migrated from 
other sources unrelated to the site. The highest levels of PAH ICs are in SD-19, 
offshore of the southern boundary of the site; two of these ICs were above background 
values. It should be noted that the PAH ICs are also designated contaminants of 
concern (COCs) for the manufactured gas plant site located adjacent to the CIM site to 
the south.

Approximately half of the inorganic ICs exceeded both screening criteria and 
background. The highest levels of inorganic ICs are in samples offshore of the 
southern half of the site and one sample just north of the site. The highest levels are 
concentrated in one sample approximately due east of the former smelter/staging area 
and hydraulically downgradient of the former metal shear and compact/baUer 
buildings.

Surface Water Contamination
Iron and lead exceeded calculated background levels and screening criteria in surface 
vvater samples adjacent to the site. Lead exceedances occurred in two samples. Iron 
exceedances ranged from 1.2 to 2.5 times screening criteria. In general, iron and lead 
contamination does not exhibit a clear pattern of migration, and is likely influenced by 
tidal flow.

Groundwater Contamination
VOCs and inorganic ICs exceeded screening criteria in groundwater across the site.
The highest levels of both VOCs and ICs are located adjacent to, and downgradient of 
the former compact/baUer and metal shear buildings, in the area of the former tire 
piles. The highest concentrations are found in MW-5, approximately 250 feet 
downgradient of the former metal shear building.

LNAPL Distribution
LNAPL was observed at four locations in two areas across the site; the amount is not 
sufficient for delineation purposes. Rather, LNAPL occurs in two smaU areas: the first 
area is adjacent to the former metal shear building on the northern and eastern side. 
The second area is near the Hudson River, just downgradient of the former 
compactor/baUer building. The latter building was found to contain free product in 
the two-level basement, which was removed in early 2004. Soil and groundwater 
samples collected for LNAPL delineation in these areas indicate that LNAPL, 
although observed, is minimal.

Contaminant Fate and Transport
Site contaminants derived from the on-site waste handling and smelting processes 
were routinely deposited on the ground and in pUes. Liquid wastes such as petroleum
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oils were discharged to the ground, forming small pools. No containment structures, 
such as engineered covers, run-on control systems, runoff management systems, or 
liners, were used to prevent the washout of hazardous materials during floods or rain 
events. During rain events, rainwater percolated through the waste piles, eroded 
them, and may have mobUized contaminants into solutes and slurries that flowed 
with storm water downslope across the site.

Visual evidence of car battery fragments near the locatton of the former ash/slag pile 
suggests car battery acids may have been released to the site soils. The solubility of 
metal contaminants in soils would be increased by the acids, promoting their 
downward migration. Metals and other contaminants would be mobilized by 
downward percolation of rainwater, migrating down through the unsaturated zone.

Groimdwater may discharge to the Hudson River; therefore, the potential exists for 
contamination from the groundwater to affect the quality of surface water and /or the 
sediments at (or downgradient from) the discharge points.

It is difficult to predict the mobility of ICs for the site because of the wide range of soil 
conditions in the environment and the variability of certain physical parameters. Soil 
sorption constants may vary over several orders of magnitude for a given metal in 
different soils and /or under different environmental conditions. Thus, no single 
sorption constant describes the binding of contaminants in solution to soils and no one 
mobility prediction holds for aU environmental conditions. ICs at the site are 
relatively insoluble in water, ^ d  show high tendencies to adsorb to soil or organic 
matter in soil or sediment. Analytical results for the various media support tltis fate 
and transport scenario, since many of the ICs detected in soils and sediment do not 
exceed screening criteria in surface water or groundwater.

Risk Assessment Summaries
A baseline HHRA and a SLERA were completed as part of the Rl for the site.

Human Health Risk Assessment
The Final HHRA for the Consolidated Iron and Metal site characterized the potential 
human health risks associated with exposure to soil, groundwater, sediment, and 
surface water impacted by the site in the absence of any remedial action.

COPCs were identified for evaluation in the HHRA based on criteria outlined in Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989), primarily through 
comparison to risk-based screening levels. The following human receptor groups and 
exposure routes were evaluated in the HHRA;

Current and Future Use
■ Trespasser (Adolescent 12-18 years): exposure to surface soil through 

incidental ingestion, dermal contact, and inhalation of fugitive dust
■ Recreational user (Adult and Adolescent [12-18 years]): exposure to sediment 

and surface water through incidental ingestion and dermal contact
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Future Use
■ Resident (Adult and Young Child [0-6 yrs]): exposure to surface soil through 

incidental ingestion and dermal contact, and inhalation of fugitive dust; 
exposure to groundwater through ingestion, dermal contact during showering 
and bathing, inhalation of volatile chemicals during showering and bathing, 
and inhalation of vapors from subsurface intrusion; and exposure to indoor air 
(vapor migration from subsurface groimdwater) through irihalation of volatile 
chemicals, dermal contact, and inhalation of fugitive dust

■ Site Worker (Adult): exposure to surface soil through incidental ingestion, 
dermal contact, and inhalation of fugitive dust and exposure to groundwater 
through ingestion and inhalation of vapors from subsurface intrusion

■ Construction worker (Adult): exposure to surface and subsurface soil through 
incidental ingestion, dermal contact, and inhalation of fugitive dust

■ Onsite Recreational User (Adult and Young Child [0-6 yrs]): exposure to 
surface soil through incidental ingestion, dermal contact and inhalation of 
fugitive dust

Quantitative estimates of the magnitude, frequency, and duration of exposure for each 
of these receptors were made using both reasonable maximum exposure (RME) and 
central tendency (CT) exposure scenarios. RME assumptions represent the highest 
exposure reasonably expected to occur at a site, while CT assumptions represent 
typical exposure levels. EPA recommends a target hazard index (HI) value of 1 or a 
target cancer risk range between 1 x 10'̂  to 1 x 10"̂  as threshold values for potential 
human health impacts. Risks for each receptor are summarized below.

For most receptors, lead is a COPC in surface soil, with a mean concentration of 3,180 
mg/kg. This value exceeds both the health-based screening level of 400 m g/kg for 
children and 800 m g/kg adults. Therefore, exposure to site soils by this population 
may result m adverse health effects. However, exposure to lead in soil was not 
quantitatively calculated due to lack of toxicity values. The systemic toxic effects of 
lead in humans have been well documented. The evidence shows that lead is a multi­
targeted toxicant and can affect almost every organ and system in the human body.
The most sensitive system is the central nervous system, particularly in children. 
Irreversible brain damage occurs at blood lead levels greater than or equal to 100 
micrograms per deciliter (jiig/dl) in adults and at 80 -100 /ig/dl in children; death can 
occur at the same blood levels in children. Children who survive these high levels of 
exposure suffer permanent severe mental retardation. Lead also damages kidneys and 
the reproductive system. At high levels, lead may decrease reaction time, cause 
weakness in fingers, wrists, or ankles, and possibly affect the memory. Lead may also 
cause anemia, a disorder of the blood. EPA has classified lead a Group B2, probable 
human carcinogen, based on sufficient animal studies showing that lead induces renal 
tumors in experimental animals.

Current and Future Site Trespassers: The total incremental lifetime cancer risk 
estimates under the RME is 2 xlO'  ̂which is within EPA's target range of 1 x 10'  ̂to 1 x 
10"̂ . The calculated His are 3 for RME and 0.7 for CT exposure. PCBs contribute most
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of the potential noncarcinogenic hazards. Exposure to elevated levels of PCBs may 
adversely affect eyes, skin, nails, and developing fetus.

Current and Future Recreational User (Adult): The total incremental lifetime cancer 
risk estimate imder the RME is 5 xlO ® which is within EPA's target range of 1 x to 
1 X 10"̂ . The calculated HI imder the RME is 0.2 which is below EPA's threshold of 
unity (1).

Current and Future Recreational User (Adolescent): Under the RME, the total 
incremental lifetime cancer risk of 1 xlO'® is "within EPA's cancer target range and 
noncarcinogenic estimate of 0.2 is below noncancer target threshold.

Future Site Worker: The total incremental lifetime cancer risk estimates are 2 xlO-^for 
RME and 4 xlO'® for CT exposure. The RME estimate exceeds EPA's target range of 1 x 
10'̂  to 1 X lO"̂ . PCBs and arsenic contribute most of the potential risk. PCBs are 
considered probable hiunan carcinogens (Group B2) and arsenic is a known human 
carcinogens (Group A). However, the CT estimate is within the EPA target risk range. 
The calculated His for both RME (8) and CT (9) are above EPA's threshold of imity. 
PCBs, antimony, and thallivun contribute most of the potential non-cancer health 
hazard. Exposure to elevated concentrations of these chemicals could possibly have 
adverse effects on the eyes, skin, nails, developing fetus, blood, whole body, and 
lungs.

Future Construction Worker: The total incremental lifetime cancer risk estimate is 8 x 
10'̂  which is within EPA's target range of 1 x lO"® to 1 x lO"̂ . The total HI (9) based on 
individual health endpoints is above EPA's acceptable threshold of 1, and could 
possibly have adverse effects on the eyes, skin, nails, developing fetus, blood, whole 
body, and lungs. PCBs, antimony, and thallium contribute most of the potential non­
cancer hazard.

Future Residents: The total incremental lifetime cancer risk estimates for an adult are 2 
X lO'^for the RME and 5 x 10'® for CT exposure. The total incremental lifetime cancer 
risk estimates for a child (0-6 years old) are 4 x 10"̂  for RME and 2 x 10"̂  for CT 
exposure. Except for the adult CT cancer risk estimate, these estimates of risk are 
above EPA's target range of 1 x 10 * to 1 x lO" .̂ Exposure to PCBs and PAHs in soil 
and to arsenic in soil and groimdwater account for the majority of the risk. PCBs and 
PAHs are considered probable human carcinogens (Group B2) and arsenic is a known 
human carcinogens (Group A). The total HI based on individual health endpoints is 
above EPA's acceptable threshold of 1 for both an adult (HI=14 for RME and 8 for CT) 
and a child (HI=73 for RME and 31 for CT). PCBs, antimony, copper, manganese, 
mercury, and thallium contribute most of the potential non-cancer hazard. Exposure 
to elevated levels of these contaminants may have adverse effects on the eyes, skin, 
nails, developing fetus, blood, whole body, lungs, central nervous system, 
gastrointestinal tract, and kidney.

Future On-Site Recreational User (Adult): The total incremental lifetime cancer risk 
estimate for RME is 6 x 10 * which is within EPA's target range of 1 x 10 * to 1 x 10"̂ .
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The calculated His for noncarcinogenic health hazards are 3 for RME ahd 0.5 for CT 
exposure. The total HI based on individual health endpoints for RME scenario is 
above EPA's acceptable threshold of 1, and could possibly have adverse effects on the 
eyes, skin, nails, and developing fetus. PCBs contribute most of the potential non­
cancer hazard. The total HI based on individual health endpoints for CT scenario is 
below EPA's acceptable threshold of 1.

Future On-Site Recreational User (Child): The total incremental lifetime cancer risk 
estimates are 1 x 10"̂  and 3 x 10'  ̂for RME and CT exposure, respectively. The RME 
estimate is at the high end of EPA's target risk range, while the CT estimate is within 
EPA's target range of 1 x to 1 x 10' .̂ The calculated His for noncarcinogenic health 
hazards are 22 and 5 for RME and CT exposure, respectively. The total HI based on 
individual health endpoints is above EPA's acceptaible threshold of 1, and could 
possibly have adverse effects on the eyes, skin, nails, developing fetus, central nervous 
system, gastrointestinal tract, and kidney. PCBs, antimony, copper, and thallium 
contribute for most of the potential non-cancer hazard.

Screening Level Ecological Risk Assessment
The Final Screening Level Ecological Risk Assessment for the CIM site identified the 
potential environmental risks associated with the site. Risks were calculated for 
aquatic receptors to surface water and sediment in the Hudson River and to terrestrial 
receptors exposed to surface soil on the site. The ecological risks are summarized 
below, as hazard quotients (HQs). An HQ equal to or below one indicates no 
potential for risk. ■

Surface Water Risks: Aluminum, iron, and lead had HQs above one; however, none of 
these inorganics is considered a major source of site-related risk to ecological 
receptors.

Sediment Risks: Bis(2-ethylhexyl)phthalate and 2-methylnaphthalene had HQs over 
one. Total PAHs yielded an HQ of 132.9 at sample location SD-19. The DDT HQ was 
3.44. The highest HQ for 4,4'-DDD was 3.1 at sample location SD-17. Eleven 
inorganics (antimony, arsenic, cadmium, chromium, copper, lead, manganese, 
mercury, nickel, silver, and zinc) had HQs greater than one, with copper at location 
SD-17 the highest with an HQ of 163.

Surface Soil Risks: Process Area - Bis(2-ethylhexyl) phthalate and 
butylbenzylphthalate had HQs of 78.8 and 39.7, respectively. Total PAHs had an HQ 
of 256.7 at sample location PASS-04-D. Six pesticides (4,4'-DDE, 4,4'-DDT, endosulfan 
sulfate, endrin, heptachlor, and methoxychlor) had HQs above one. The total DDT 
and total PCB HQs were 1,768 and 208,630, respectively. Seventeen inorganics 
(alumimun, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, 
lead, manganese, mercury, nickel, selenium, silver, vanadium, and zinc) had HQs 
above one. The three highest inorganic HQs were cadmium (43,864 at sample location 
PASS-06-D), aluminum (2,940 at sample location PASS-15-D), and lead (86,667 at 
sample location PASS-ll-D).
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Non-Process Area - Three VOCs (benzene, ethylbenzene, and m,p-xylenes) had HQs 
above one. Total PAHs had an HQ of 285 at sample location SWSS-16-D. Thirteen 
pesticides (4,4'-DDE, 4,4'-DDT, aldrin, alpha-BHC, beta-BHC, endosulfan sulfate, 
endrin, endrin aldehyde, endrin ketone, gamma-BHC [lindane], heptachlor, 
heptachlor epoxide, and methoxychlor) had HQs above one. The total DDT and total 
PCB HQs were 968 and 140,843, respectively. Nineteen inorganics (aluminum, 
antimony, arsenic, bariiun, beryllium, cadmimn, chromium, cobalt, copper, iron, lead, 
manganese, mercury, nickel, seleniiun, silver, thallimn, vanadium, and zinc) had HQs 
above one. The three highest inorganic HQs were for cadmimn (14,682 at sample 
location SWSS-05-D), altimimun (1,828 at sample location SWSS-17-S), and lead 
(294,444 at sample location SWSS-24-D).

The following risk questions were identified as important to the SLERA. The results 
of the SLERA are used to respond to these questions and to help form conclusions.

(1) Are site-related contaminants present in surface soil, sediment, or surface water where 
ecological receptors may be exposed?

Response: YES. Available data caimot confirm that surface water COPCs are 
site-related. Sediment COPCs may or may not be site-related, but available 
data for on-site surface soil suggest that the site contributes to near-site 
sediment contamination. Similar contaminants were foimd in both on-site 
surface soil'and near-site sediments.

(2) Where present, are the concentrations of site-related contaminants sufficiently elevated 
to impair the survival, growth, or reproduction of sensitive ecological receptors?
J

Response: YES (sediment and surface soil). Many of the sediment and surface 
soil COPCs have been measmed at concentrations that may cause ecologically 
significant adverse effects in sensitive receptors. These include PAHs, 
pesticides, PCBs, and inorganic COPCs. Of most concern are higher molecular 
weight PAHs, PCBs, pesticides such as DDT or its metabolites, cadmimn, 
copper, lead, mercury, and zinc.

Based on the findmgs of the SLERA, in which maximmn detected concentrations of 
the contaminants were compared to conservatively derived published benchmarks, 
site related contaminants are present at concentrations foimd to potentially cause 
adverse ecological effects. However, limited habitat is available on site for ecological 
receptors, thereby limiting ecological exposure potential.

Conclusions
The significant findings of the Rl are as follows:
■ Indicator contaminants, which represent the highest levels and most extensive 

contamination in site media, include: benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(a)pyrene, indeno(l,2,3-c,d)pyrene, 
dibenz(a,h)anthracene, Aroclor-1254, arsenic, cadmium, copper, iron, lead, 
mercury, vanadium, and zinc.
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Site soils are contaminated from former site processing and waste disposal 
practices. Surface and subsurface soil to four feet bgs contain levels of all ICs 
that exceed screening criteria and calculated backgroimd values in the majority 
of soil samples, with the highest levels in the top foot of soils.

Contamination in subsurface soil at depths greater than four feet is based on 
screening data, which indicate that PCBs and lead may extend to the water 
table (depths up to 14 feet bgs in some areas of the site). Screening data was 
obtained for VOCs, PCBs, and lead because they were the primary 
contaminants that were expected to be found at the site. TTie vertical extent of 
contamination from other ICs has not been defined.
RECOMMENDATION: EPA may elect to collect subsurface soil samples below four 
feet, for analysis of all contaminants of concern, to refine the vertical extent of the soil 
excavation.

The lateral extent of soil contamination has been delineated across the site, and 
contamination extends to the borders. Contamination beyond the borders of 
the site has not been defined.
RECOMMENDATION: EPA may elect to collect soil samples at the peripheral areas 
of the site during pre-design activities, for analysis of all contaminants of concern, to 
determine if there is a need to extend the limits of the soil excavation.

Hudson River sediments adjacent to the site contain ICs that exceed screening 
criteria. However, PAH ICs do not exceed calculated background values (95 
percent UCL).

Hudson River siurface water adjacent to the site contains iron in all 10 samples 
and lead in 2 samples that exceed screening criteria and calculated background 
values.

Groimdwater in the imconsolidated water table aquifer has minor impact from 
former site waste disposal practices. Iron, lead, and zinc are present at levels 
that exceed screening criteria and backgroimd levels. Gasoline fraction VOCs 
(MTBE, benzene, ethylbenzene, and m,p-xylene) are also present at levels 
exceeding screening criteria in several monitoring wells. VOC contamination 
presumably originated from leaking USTs located along the western boundary 
of the site or from gasoline leaking from crushed cars.
RECOMMENDATION: Due to the presence of VOCs at the water table at MW-1 
during the VPMW screening event, EPA may elect to install a shallow monitoring 
well in the vicinity of MW-1 that is screened across the water table during pre-design 
activities.
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Section 1 
Introduction
CDM Federal Programs Corporation (CDM) received Work Assignment 151-RICO- 
02LT imder the Response Action Contract (RAC) to perform a remedial 
investigation/feasibility study (RI/FS), a human health risk assessment (HHRA), and 
a screening level ecological risk assessment (SLERA) at the Consolidated Iron and 
Metal (CIM) Site (the site), located in Newburgh, Orange County, New York, for the 
Environmental Protection Agency (EPA). This RI report was prepared in accordance 
with Subtask 9.1 of the CDM Final Work Plan, dated February 4,2003 (CDM 2003). 
The purpose of this work assignment is to investigate the overall nature and extent of 
contamination at the site.

It is important to note that since the field investigation was conducted in accordance 
with EPA regulations, guidance and standards, the resultant data were foxmd to be of 
high quality, fully defensible, and provide an accurate assessment of site conditions. 
Additionally, all data quality objectives developed during the ongoing project 
plarming efforts, were met and adequately satisfied. As such, the findings of the RI 
and Risk Assessments will allow EPA Region II to develop and evaluate effective 
remedial alternatives.

1.1 Purpose of Report
The purpose of the RI Report is to present the results of the geologic, hydrogeologic 
and ecological investigations, including surface and subsmface soil screening, surface 
and subsurface soil sampling, light non-aqueous phase liquid (LNAPL) delineation, 
geologic and water quality vertical profiling, monitoring well installation and 
sampling, sediment and surface water sampling, and topographic and cultural 
resource surveys. The human health and ecological risk assessments have been 
submitted imder separate cover and are summarized in Section 6. The soil, 
hydrogeologic, and surface water/sediment investigations were conducted to 
determine the nature and extent of site-related contamination. Samples from each 
matrix were collected and analyzed; results of these analyses are compared with EPA- 
approved screening criteria.

1.2 Site Description
The CIM site is an inactive car and scrap metal jimk yard and dealer located at the end 
of Washington Street, in Newburgh, Orange Coimty, New York. The study area, 
which covers approximately seven acres, is boimded by a boat marina to the north, 
Conrail railroad tracks and South Water Street to the west, an inactive mimicipal 
incinerator and an active wastewater treatment plant to the south, and the Hudson 
River to the east. The site location map is presented as Figure 1-1 and the site map is 
presented as Figure 1-2.

Downtown Newburgh is located approximately 500 feet west of South Water Street. 
The City of Newburgh, which is 60 nailes north of New York City, is located on the 
western side of the Hudson River in eastern Orange Coimty. The City has a land area 
of 3.9 square miles and is bounded by the incorporated Town of Newburgh on the
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north and west, by the Town of New Windsor to the south, and by the Hudson River 
to the east.

1.3 Site History
The CIM property is approximately seven acres. From World War 1 imtil the early 
1940s, the Eureka Shipyard operated at the site. Scrap metal processing and storage 
operations occurred at the site for approximately 40 years before the facility's closure 
(Weston 2000a). A smelter operated on site between 1975 and 1995 that was used 
primarily to melt alimviniun-containing materials, including, but not limited to, 
transmissions, to produce aluminiun ingots. Other metallic materials also were 
smelted, creating a lead-contaminated ash and slag by-product. Other site operations 
included sorting ferrous and non-ferrous metal scrap for processing, including 
automobile batteries.

Historical aerial photographs taken since the mid-1940s show that standing liquids 
have occupied large areas of the CIM site (Weston 2000a). Throughout the past 40 
years, the site has been covered with piles of debris, scrap metal, numerous small and 
large mounds of dark-toned and light-toned materials, and numerous areas of dark- 
stained soil. From approximately 1960 to 1980, the area of land on which the CIM 
facility operated increased, by approximately 25 percent, as fiU material was added to 
the Hudson River along the property's shoreline. Throughout the historical 
photographs, intermittent surface drainage pathways across the site were noted that 
appeared to discharge to the Hudson River, and were associated with discharge 
pliunes visible in the river waters. During the late 1990s, the site operator constructed 
a surface water impoundment on the northeastern portion of the site with a berm of 
waste material along its eastern side.

From 1997 to 1999, the New York State Department of Environmental Conservation 
(NYSDEC) and EPA conducted several inspections at the site. Oil-stained soils and 
puddles with oil sheens were observed on site. In addition, an impermitted storm 
water discharge to the Hudson River and an improperly constructed berm were noted. 
An oil sheen was observed by NYSDEC personnel on the storm water discharge and 
on the river. The southern portion of the site was covered by more than 5,000 tires.

An unknown number of underground storage tanks (USTs) were noted to exist onsite; 
tightness testing of the tanks was required to determine their condition. Several USTs 
were removed in the late 1990s. The USTs likely stored fuel oil for the process 
equipment when the facility was active. The size of the excavations suggested the 
USTs were at least 5,000 gallons capacity. Subsequent inquiries by the NYSDEC 
project manager to NYSDEC Region III did not reveal additional data regarding the 
size, contents, or conditions of the tanks when they were removed, whether they had 
lead product, and if any soil samples were collected from the tank pits to assess 
potential contamination.

Numerous violations were cited by NYSDEC, including, but not limited to, not 
notifying EPA of its Resource Conservation and Recovery Act (RCRA) status. The
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aluminum slag pile was determined to be hazardous waste. In addition, the site 
owner was in violation because of a failure to remove and legally dispose of the tire 
piles.

Between 1998 and 1999, EPA's Hazardous Waste Support Branch (HWSB), Superfund 
Contract Support Team (SCST) and Region II Superfund Technical Assessment and 
Response Team (START) sampled waste piles, soils, and river sediment, analyzed by 
Region IPs Division of Environmental Science and Assessment (DESA) laboratory, to 
delineate the horizontal and vertical extent of contamination. Section 1.3.2 details the 
EPA HWSB and START investigation.

Between 1996 and 1999, NYSDEC prosecuted CIM for five separate environmental 
violations. CIM pleaded guilty to all violations and paid fines. In 1999, the New York 
State Attorney General filed a lawsuit against CIM for RCRA and Clean Water Act 
(CWA) violations, including illegal discharge to surface water without a Sate Pollutant 
Discharge Elimination System (SPDES) permit. The case was settled with a Consent 
Order in which CIM agreed to remove all scrap materials and cease operations.

A Hazard Ranking System (HRS) package was prepared in December 2000 by EPA 
Region II (Weston 2000b). CIM was added to the National Priorities List (NPL) June
14,2001.

1.3.1 Waste Disposal Practices and Potential Sources
The source of site contamination is suspected to be the result of past improper metal 
waste handling and processing activities on the property. There is dociunentation that 
during the past decades, scrap metal containing hazardous substances and wastes 
were stored in piles. In addition, discharge of site-derived contaminated storm water 
to the Hudson River was observed (Weston 2000a). Onsite source areas included an • 
ash and slag pile generated by the former aliuninum smelting operation, located on 
the southwestern portion of the site, and a former processed soil pile, which consisted 
of site surface soils that were mixed with processed debris and then separated out.
The soil pile was located on the northeastern portion of the site, southeast of the office 
building. Both contaminated waste piles were removed by EPA for offsite treatment 
and land filling subsequent to 1998. Limited surface and subsurface soil sampling at 
the former ash and soil pile locations indicated that the soils beneath the former piles 
had been impacted. Previous site inspections also noted oil-stained surface sods, oily 
sheens on puddles throughout the facility, and oily sheens on the Hudson River 
adjacent to the site.

The contaminants that were routinely released to the surface at the facility impacted 
surface and subsurface soils; some soluble contaminants also migrated vertically 
down through the vadose zone imtil they intercepted groimdwater at the water table, 
at an estimated depth of approximately 5 to 10 feet below the ground surface (bgs).
The predominant eastwardly groimdwater flow would have promoted the migration 
of contaminants eastward, discharging directly into the Hudson River.
Prior to the RI, EPA, NYSDEC, the City of Newburgh, and CDM personnel observed
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site conditions and the surrounding area. Evidence was present of past poor waste 
management practices, including stained soil, free-phase petroleum liquid in an open 
well, and improper storage of tires. In addition, two large excavations were observed 
along the western side of the site, west of the former scrap metal processing and 
smelting equipment, where USTs had been removed.

In June 2003, Weston Remedial Services, imder contract to EPA's Emergency Response 
Team (ERT), conducted clearing activities at the site. Removal activities included 
building demolition and removal of tires, scrap metal, concrete, soil piles, and wood 
debris for processing. IXiring demolition of the metal shear building, standing liquid 
(including unknown oils) was removed. Subsequently, a second sub-basement of the 
building was discovered. Approximately 28,000 gallons of liquid was pumped from 
the two basements and disposed offsite.

1.3.2 Previous Investigations
The following sections describe the investigations conducted by EPA's HWSB and 
START from 1998 to 1999.

1.3.2.1 START Source Sampling and Removal Activities
On August 11,1998, Region II START and EPA Region IIDESA sampled the ash and 
slag pile (waste pile) located east of the compactor and metal shear building (Weston 
2000a). Soil screening analytical results identified the presence of lead at 
concentrations ranging from 1,590 to 2,420 milligrams per kilogram (mg/kg). Lead 
levels exceeded the toxicity characteristics leaching procedure (TCLP) hazardous 
waste classification limit for lead of 5 milligrams per liter (mg/L), with values ranging 
from 5.70 to 13-4 mg/L. Polychlorinated biphenyls (PCBs) also were detected in the 
ash and slag pile. Aroclor-1248 and -1254 were detected at concentrations ranging 
from an estimated (J) value of 37 to 27,000 micrograms per kilogram (/ig/kg) and 70 to
27,000 Mg/kg, respectively. The pile was removed for treatment, stabilization, and 
land filling.

During July and August 1998, a soil pile, not related to the former smelting operation, 
was segregated and processed. The resulting processed soil of approximately 7,040 
cubic yards was located along the northern boundary of the facility, southeast of the 
office and garage. On July 7,1999,12 soil samples were collected from the processed 
soil pile by Region II START and analyzed for Target Compoimd List (TCL) organics, 
excluding pesticides, full Target Analyte List (TAL) inorganics, and TCLP including 
copper and zinc. Analytical results indicated that estimated concentrations of lead in 
the soil pile ranged from 2,100 to 4,000 mg/kg. Lead levels for the soil pile exceeded 
the TCLP hazardous waste classification limit for lead with values ranging from 2.80 
to 12.00 mg/L. Aroclor-1016 and -1254 were detected at concentrations ranging from 
1,800 to 26,000 Mg/kg and 3,000 to 39,000 Mg/kg, respectively. Arsenic was detected at 
a maximum concentration of 35 m g/kg in the soil pile. Copper and mercury also were 
detected in the soil pile at maximum concentrations of 5,200 m g/kg and 6.4 m g/kg, 
respectively. Chromium, cadmium, and nickel were detected at maximum estimated 
concentrations of 480 m g/kg, 66 mg/kg, and 250 m g/kg, respectively.

Section 1
introduction

CDM
Con Iron - Final RI Report

1-4



Subsequently, during September and October 1999, an EPA Emergency and Rapid 
Response Services (ERRS) contractor removed the processed soil pile from the facility. 
The processed soil was taken to a RCRA-approved transport, storage, or disposal 
facility (TSDF) for stabilization and land filling.

On August 10,1999, START collected 19 soil samples, including surface and 
subsurface samples, from the site soils upon which the ash and slag pde was located. 
The samples were analyzed for lead and imvalidated concentrations ranged from 
1,750 to 8,100 m g/kg in the surface soil.

1.3.2.2 START Field Screening Activities
From September 20 to 22,1999, START's Preliminary Assessment/Integrated 
Assessment (PA/IA) included field screening for lead and PCBs (Weston 2000a). 
Surface soil screening sample locations were established on a 30-foot by 30-foot grid 
over the southern and eastern portions of the site (Appendix B, Figure 5). Fifteen-foot 
by 15-foot grids were established north of the processed soil pile and north of the 
metal shear building. START collected surface soil samples from 126 onsite locations 
and screened them utilizing an x-rayfluorescence (XRF) spectrophotometer. 
Approximately 10 percent of the total number of soil samples collected for XRF 
screening were submitted to a laboratory for total lead analysis. Lead concentrations 
in the surface soil samples collected for field screening analyses ranged from 754 to 
4,210 m g/kg (Appendix A). The XRF lead results indicated that lead contamination is 
found above applicable screening criteria across the entire area of the site, typically at 
concentrations between 1,500 and 3,000 m g/kg (Weston 2000a). There were no 
definable areas of significantly-elevated lead concentrations that would indicate 
localized sources.

Region II START also collected 61 surface soil screening samples for PCB analysis 
using immvmoassay field test kits from 61 onsite locations. Total PCB concentrations 
in the surface soil samples ranged from less than 1 m g/kg to greater than 20 mg/kg. 
Confirmatory laboratory analyses ranged in concentrations from 0-37 m g/kg to an 
estimated 57 mg/kg. The analytical results from the PCB field screening activities and 
confirmatory laboratory results are presented in Weston's report (2000a) and in 
Appendix A. PCBs were detected in samples collected across the entire site; however, 
the greatest PCB concentrations above applicable screening criteria were foimd in the 
areas of the former ash and slag pile east of the compactor and the processed soil pile 
southeast of the office buildings.

1.3.2.3 START CLP Sampling Activities 
Surface Soil Sampling
Based on the surface soil field screening results, START collected surface soil samples 
for analysis of TCL organics and TAL inorganics imder EPA's Contract Laboratory 
Program (CLP). In addition, subsurface soil samples collected with a Geoprobe 
sampling device were analyzed for TCL organics and TAL inorganics by EPA's CLP. 
The tabulated results of the surface and subsurface soil sampling program are
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presented in Appendix A (Tables A-1 and A-2, respectively). Figure 3 in Appendix B 
shows surface and subsurface soil CLP sampling locations.

Volatile organic compounds (VOCs) were detected in one surface soil sample 
southwest of the process soil pile (SAD210) at concentrations greater than applicable 
cleanup criteria (Table A-la). Semivolatile organic compounds (SVOCs) were 
identified in all of the surface soil samples collected from on-site locations, with 
several compounds at concentrations greater than applicable screening criteria.
Phenol and dimethylphthalate exceeded screening criteria in many samples collected 
across the site. However, polyaromatic hydrocarbons (PAHs) were detected in all soil 
samples above applicable screening criteria (Table A-lb). The highest PAH 
exceedances were found in and aroimd the former soil piles. For example, benzo(a) 
pyrene was detected at concentrations ranging from 4,100 Mg/kg (at S3H30, north of 
the metal shear building) to 18,000 /xg/kg (at SP2, at the former processed soil pile). 
Figure 3 in Appendix B shows the results.

Pesticides were detected in surface soil samples at concentrations greater than 
applicable screening criteria in many samples collected across the site (Table A-lc). In 
particular, dieldrin was detected in almost all surface soil samples at concentrations 
up to 960 /xg/kg at SP2, the former processed soil pile. PCBs were detected above 
applicable screening criteria in all surface soil samples, specifically Aroclor-1248 and 
Aroclor-1254 (Appendix B, Figure 3). Aroclor-1248 was identified in 18 soil samples at 
concentrations ranging from 1,600 /xg/kg (at SH240 on the southeastern comer of the 
site) to 25,000 /xg/kg (at SAA30, the former ash and slag pile). Aroclor-1254 was 
detected in 14 smrface soil samples at concentrations ranging from 4,000 /xg/kg (SF240) 
to 18,000 /xg/kg (SAE240).

All of the 23 surface soil sampling locations contained inorganic contaminants at 
concentrations above screening criteria (Table A-ld). Applicable screening criteria 
consistently were exceeded for arsenic, beryllium, cadmium, chromium, iron, lead, 
mercury, nickel, silver, and zinc. For example, cadmium was detected in each of the 
surface soil samples at concentrations ranging from 7.8 m g/kg (at SH240 on the 
southeastern comer of the site) to 47 m g/kg (at SAA30, the former ash and slag pile). 
Copper, nickel, and zinc were detected in aU 23 surface soil samples at concentrations 
ranging from 1,120 to 15,300 mg/kg, 78.5 m g/kg to 318 mg/kg, and 1,620 m g/kg to 
5,640 m g/kg, respectively. Twenty-one surface soil samples contained lead in 
concentrations ranging from 1,740 m g/kg (S3E30) to an estimated 36,200 m g/kg 
(SF280).

Subsurface Soil Sampling
On September 22,1999, Region II START conducted subsurface soil sampling at the 
site. A total of 27 subsurface soil samples, including background samples, were 
collected from various on-site grid locations (Figure 3, Appendix B). Sample SSOl A 
was collected at a depth of 2.5 to 4 feet bgs, SSOIB was collected at 4 to 5 feet bgs. 
Samples SS02A through SS13A were collected at a depth of 2 to 4 feet bgs, and SS02B 
through SS13B were collected at 4 to 6 feet bgs. Sample SS14A was collected at a
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depth of 2 to 3 feet. Soil samples were analyzed for TCL and TAL parameters, 
excluding cyanide, through EPA's CLP. -

VOCs were detected in subsurface soil samples, at both sample depths (Table A-2a). 
Benzene was detected in four subsurface soil samples (2-4 feet bgs) at concentrations 
ranging from 16 /ig/kg (at SS08, on the eastern portion of the site) to an estimated 780 
jLtg/kg (at SS05, the former ash and slag pile) and exceeded applicable screening 
criteria in samples at the former ash and slag pile. Toluene showed a similar pattern 
of detections, with exceedances at the former ash and slag pile, with concentrations at 
2-4 feet ranging from an estimated 69 Mg/kg to 9,300 /.ig/kg. At a depth of 4 to 6 feet, 
toluene was detected in subsurface soil sample SSlOB at an estimated concentration of
2.000 Mg/kg. Xylene ranged from concentrations of 54 /xg/kg to 31,000 Mg/kg and 
exceeded screening criteria for 2-4 foot samples in the area of the former ash and slag 
pile. The greatest concentration of xylene in soil samples from 4-6 feet was 130,000 
jLig/kg (collected from SSlOB on the southeastern comer of the site). A distinct 
petroleum odor was observed by EPA at approximately 4 feet bgs in the central 
portion of the site.

SVOCs were identified in aU subsurface soil samples collected from on-site locations, 
with several compoxmds at concentrations greater than applicable screening criteria. 
Notably, phenol and dimethylphthalate exceeded screening criteria in many samples 
collected across the site. However, as with the surface soil samples, PAHs commonly 
were detected in soil samples above applicable screening criteria (Table A-2b). The 
highest PAH exceedances were foxmd in and around the locations of the former 
processed soil piles. Figure 3 in Appendix B shows benzo(a)pyrene results.

Pesticides and PCBs were detected in subsurface soil samples at concentrations greater 
than applicable screening criteria, especially in and aroimd the former waste piles 
(Table A-2c). Dieldrin was detected in almost all subsurface soil samples at 
concentrations up to 1,100 gg/kg in the 2-4 foot sample from SS02, at the former ash 
and slag pile. Other pesticides exceeding criteria were commonly-identified in 
subsurface samples from the ash and slag pile, including alpha-BHC, heptachlor, and 
endosulfan 1. PCBs were detected above applicable screening criteria in most 
subsurface soil samples, specifically Aroclor-1248 and Aroclor-1254. Aroclor-1248 
ranged from concentrations of 3,300 Mg/kg (SS06A) to 24,000 Mg/kg (SS03A) in three 
subsurface soil samples (2-4 feet), and from concentrations of 2,100 Mg/kg (SS07B) to
31.000 (SS03B) /rg/kg in three subsurface soil samples (4-6 feet). Aroclor-1254 was 
detected in four soil samples (2-4 feet) at concentrations ranging from 2,700 (SS06A 
north of the processed soil pile) to 420,000 /rg/kg (SS05A within the former ash and 
slag pile). Samples collected from 4-6 feet beneath the former ash and slag pile (SS03B 
and SS05B) contained concentrations of Aroclor-1254 at 16,000 and 4,700 /xg/kg, 
respectively (Figure 3, Appendix B).

Inorganic analytes were detected in subsurface soil samples at concentrations above 
screening criteria (Table A-2d). As with the surface soil sampling results, subsurface 
sampling results, in both 2-4 foot bgs and 4-6 foot bgs samples, consistently exceeded
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applicable screening criteria for arsenic, beryllium, cadmium, chromium, iron, lead, 
mercury, nickel, silver, and zinc.

Groundwater Sampling
On September 23,1999, START conducted groimdwater sampling at the site. A total 
of five groundwater samples, including backgroimd and duplicate samples, were 
collected from water table screening points at various on-site locations (Appendix B, 
Figure 3). Groundwater samples were analyzed for TCL and TAL parameters, 
excluding cyanide, through the EPA's CLP.

Contaminants were detected principally in the groimdwater sample collected from 
GW03 located within the footprint of the former ash and slag waste pile (Appendix A, 
Table A-3). VOCs were detected only in GW03; xylene (7 micrograms per liter [jUg/L]) 
was the only VOC that exceeded applicable screening criteria. SVOCs were detected 
in all samples, but were especially common in GW03 and GW04, collected 
immediately north of the former processed soil pile (Appendix B, Figure 3). 
2,4-dimethylphenol, bis(2-ethylhexyl)phthalate, and benzo(a)pyrene were detected 
above screening criteria in sample GW03; bis(2-ethylhexyl)phthalate exceeded its 
apphcable screening criterion by 15 times. Benzo(a)pyrene also exceeded its screening 
criterion by 15 times in sample GW04. Both the backgroimd sample (GWOl) and 
sample GW02 had elevated concentrations bis(2-ethylhexyl)phthalate.

Pesticides and PCBs were not detected in groundwater samples with the exception of 
GW03, which contained 4-4'-DDT, Aroclor-1248, and Aroclor-1254, detected 1.25, 63.3, 
and 28.9 times above their respective screening criteria. PCB results are presented 
Appendix B, Figure B-4.

Inorganic analytes (iron, magnesium, and zinc) were detected in all groundwater 
samples above applicable screening criteria; however, sample GW03 also contained 
elevated concentrations of cadmium, lead, and mercury at 9.2, 355, and 0.9 /ig/L, 
respectively, exceeding their respective screening criteria by 1.84,23.7, and 1.29 times. 
The greatest exceedance of zinc in groundwater also was found in GW03 at 1,140 
/ig/L, 228 times its screening criterion. Analytical results for inorganic analytes are 
summarized in Appendix A, Table A-3d.

Hudson River Sediment Sampling
On November 23,1999, Region II START conducted sediment sampling in the Hudson 
River adjacent to the site. A total of 18 sediment samples, including background and 
duplicate samples, were collected from the river. Sample locations and results are 
presented in Appendix B (Figures 4, 8, and 9). Sediment samples were analyzed for 
TCL and TAL parameters, excluding cyanide, through EPA's CLP.

Organic and inorganic compounds were detected in the sediment samples collected. 
However, none of the concentrations reported in the sediment samples were greater 
than three times the background locations (the screening criteria used by START)
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(SD16, SD17, and SD18). Weston's report (2000a) presents the sediment sampling 
results. ,

1.4 Current Site Conditions
The only building remaining onsite is the former garage, which is empty. Building 
fovmdations remain from the former office, metal shear, compactor bailer, and smelter 
buildings. The former metal shear building foundation contains a sub-basement, 
which is currently covered by metal plates to prevent access. The former 
compactor/bailer building foimdation is currently open and fiUed with rain water; the 
foundation is sirrroimded by orange fencing to prevent access. Two pits remain along 
the western side of the site from UST removal activities. The site drainage direction is 

■ northeast, toward the Hudson River. A storm water retention basin on the 
northeastern portion of the site was constructed by EPA contractors; the berm 
surroimding the basin is of site-derived soils. The retention basin was constructed to 
intercept storm water flowing toward the river, preventing direct discharge to the 
Hudson. A small pile of debris with tires, left over from removal activities, is located 
in the southern part of the site. Rip-rap and vegetation, in the form of trees and 
shrubs, are present on the eastern border of the site, along the Hudson River.

1.5 Previous Investigation at an Adjacent Site
A remedial investigation was conducted by Blasland, Bouck & Lee, Inc. (BBL) at an 
adjacent site, located south of the CIM site. Contaminants of concern (COCs) at the 
adjacent site include some of the indicator contaminants selected for the CIM site. 
Wastes from the manufacture gas plant (MGP) site, in the form of dense, oily liquid 
known as "MGP tar," have spread beneath the groxmd surface for several himdred 
feet to the east, beyond the property line, passing beneath Water Street, two sets of 
railroad tracks, the City of Newburgh Sewage Treatment Plant (STP), and into the 
sediments beneath the Hudson River. Cross sections from the BBL RI report (1999) 
were used in this CIM RI report to compare concentrations from both sites. The 
following sections describe the site history, previous site investigations, and an 
evaluation of the sample results, as presented in the RI Report prepared by BBL in 
June 1999.

1.5.1 Adjacent Site History
In 1901, the Central Hudson Gas & Electric Corporation (CHGE) MGP property was 
conveyed to the Newburgh Light, Heat & Power Company. From 1902 to 1911, tar 
storage tanks, tar extractors, a tar exhauster, water gas generating sets, condensers and 
scrubbers, an oil storage tank, new boilers, a relief holder, a meter, and a storage tank 
were added to the MGP property. In 1913, the boiler room, the building addition 
which became the coal shed and purifier area, were expanded. In 1925, a 4-inch gas 
main was built between the Newburgh and Beacon MGP, and a fuel Hne was installed 
from a dock at the end of South William Street to the former MGP. In 1927 and 1928, 
the Newburgh MGP operators reconfigured the facilities, which included cleaning 
and cooling facilities such as the wash box between gas generation facilities and the 
relief holder and washer/cooler (woods grids and cooling coils) between the relief
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holder and the purifiers. In 1929, an 8-inch gas pipeline was built to supplement the 
existing 4-inch gas pipeline that connected the Newburgh and Beacon manufactured 
gas plants.

In 1929, there were two complaints to CHGE regarding boat damage at the Cornell 
Steamboat Company dock from an oily substance potentially emanating from the 
effluent associated with the MGP discharging at the Hudson River and an black oily 
material observed from the gas works sewer. A decision was made to reduce gas 
production. Industries to the west, which may have used this sewer, included the I.P. 
Delaney Boiler Works, and Shaw's Sons Moulding and Planing Mill. EKie to possible 
industrial usages of this brook/sewer, CHGE believed the oil discharged could not 
solely be attributed to the former MGP site.

According to the Brown's Directory of American Gas Companies 1929-1931, MGP 
produced gas by the carbureted water gas method in the 1930s. The ga^ was cooled 
and purified prior to distribution. During cooling, an oily liquid commonly known as 
coal tar, which became known as "MGP tar," would condense from hot gas and settle 
in the bottom of the gas holders, pipes, and other structures. In the water gas process 
at the site, the tar was derived both from petroleum products and from coal.

In 1930, CHGE reduced gas production at this MGP, and the facilities were only used 
for reserve gas production during peak periods xmtil 1950. In 1951, the Newburgh 
MGP was demolished, including the boiler. In 1951, CHGE decommissioned the 
buildings and gas and oil tanks at the Newburgh MGP. In 1959, at the natural gas 
regulator lines, soil was removed during construction of the regulator station. The 
disposition of the excavated soil was not documented.

In 1985, CHGE constructed a propane air peak shaving plant in the southern portion 
of the former MGP site. The compressor building was removed in 1993; the concrete 
foxmdation of the former MGP is currently present at the site.

1.5.2 Adjacent Study Area Investigations
CHGE hired BBL to complete the remedial investigation for the Newburgh Project, 
which was conducted in accordance with NYSDEC protocols. From 1996 through 
1998, BBL performed field investigations, which included surface and subsurface soil 
sampling, groimdwater sampling, surface water sampling, surface and subsurface 
sediment sampling, air sampling, and drain sampling on and around the CHGE 
property.

Surface and Subsurface Soil Sampling
A total of 10 surface soil and 25 subsurface soil samples were collected from the 
property in order to determine the horizontal and vertical extent of LNAPLs. A total 
of five rock cores were also taken in order to delineate the vertical and horizontal 
extent of LNAPLs in bedrock. The results of these samples determined that LNAPLs 
were present in the central portion of the property, near the former tar tanks and tar 
separator.

Section 1
Introduction

CDM
Con Iron - Final RI Report

1-10



Surface Soil Results
The highest PAH concentrations were found in the background sample, collected to 
the west of the MGP site along Golden Street. On the MGP site, the highest PAH 
concentrations were foimd in the southwest comer. PAH compounds were also 
detected in soils within the City of Newburgh's STP; however, the PAH levels were 
low and do not appear to be related to MGP contamination. Shallow soils at the MGP 
site largely consist of fill materials not related to the MGP operations.

Organics that were detected in the surface soil included: acetone, 2-hexanone, 
methylene chloride, toluene, PAHs, bis(2-ethylhexyl)phthalate, di-n-butylphthate, 
butylbenzyphthalate, carbazole, and dibenzofuran. Several metals were also detected 
but concentrations were not above background concentrations for the MGP site.

Subsurface Soil Results
Most of the movement of tar takes place below the water table, approximately 5-15 
feet bgs. Subsurface soils throughout the site have been contaminated by the 
movement of the MGP tar.

Organics detected in the subsurface soil included: benzene, toluene, ethylbenzene and 
xylenes (BTEX), acetone, 2-butanone, carbon disulfide, chloroform, chloromethane, 
methylene chloride, carbazole, dibenzofuran, 4-nitrophenol, 2-chloronaphthalene, 
hexachlorobenzene, 1,2,4-trichlorobenzene, dibenzofuran, and di-n-butyl phthalate. 
Several metals were also detected but concentrations were not above background 
concentrations for the MGP site.

Monitoring Well Installation
A total of 23 monitoring wells were installed and two rounds of groundwater samples 
were collected at the project area. LNAPL was present in 10 weUs.

Groundwater Results
Groundwater that comes into contact with the MGP tar dissolves some of the more 
soluble contaminants; the most notable were BTEX compounds. Because the source of 
the groundwater contamination (MGP tar) has spread throughout the MGP 
investigation area, groundwater contamination is similarly distributed. Groundwater 
in both bedrock and overburden aquifers is contaminated.

Organics detected in the monitoring wells included BTEX, styrene, acetone, 2- 
butanone, trichloroethene, chloroform, bromodichloromethane, phenol, 2,4- 
dimethylphenol, 2-methylphenol, bis-(2-ethylhexyl)phthalate, benzoic acid, carbazole, 
and dibenzofuran. Inorganics that were detected at higher concentrations than 
background samples included: aluminum, antimony, arsenic, cobalt, chromium, 
copper, lead, manganese, mercury, nickel, vanadium, and zinc. In general, BBL 
associated groundwater contamination with groundwater flow through soils 
containing LNAPL. After contaminants enter the groundwater flow system, they are 
generally observed throughout the flow system.
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Surface Water Sampling
Eight surface water samples were collected from the Hudson River from areas 
adjacent to the property as well as north and south of the property.

Surface Water Results
There is visual evidence that MGP wastes are impacting water quality in the Hudson 
River. Slicks and sheens of MGP tar have been observed on the surface of the Hudson 
River at low tide, in the vicinity of the most grossly-contaminated sediments.

No VOCs were detected in the surface water samples. Several PAHs were detected in 
two water samples collected in the vicinity of the known sediment contamination. All 
inorganics detected were at similar concentrations to the background concentrations 
for the MGP site.

Sediment Sampling
A total of 13 surface and 27 subsurface sediment samples were collected from the 
Hudson River from areas adjacent to the property as well as north and south of the 
property.

Sediment Results
Most of the tar contamination was found at relatively shallow depths beneath the 
sediment surface; however, some visible contamination was foimd as far as 10 to 15 
feet down into the sediment column.

Organics detected in the sediment samples included: BTEX, acetone, 2-butanone, 
chlorobenzene, 1,4-dichlorobenzene, methylene chloride, trichloroethene, PAHs, 
carbazole, butylbenzlphthalate, di-n-butyl phthalate, and dibenzofuran. Inorganics 
detected above MGP background concentrations included: lead, mercury, and zinc.

LNAPLs in sediments were observed in the area adjacent to the shoreline within the 
upper 0 to 7.5 feet. The following is excerpted from the Revised FS Report, Newburgh 
Project (adjacent CHGE MGP site), regarding NAPL observed in site sediments during 
the RI field program: "NAPLs in sediment were generally observed at and near the 
surface, and associated with sandier seams or organic material. These NAPLs appear 
to be associated with discharges from the former sewers along and just north of 
Renwick Street; they could also have resulted from the redistribution of the excavated 
fill during construction of the sewage treatment plant (STP). During the RI shoreline 
recormaissance, sheens were observed in the sediments at six dime-sized areas along 
the shoreline. Of these six areas, only one revealed NAPL droplets upon digging 
below the sediment surface."

The LNAPLs could have resulted from the redistribution of excavated fill during the 
construction of the sewage treatment plant located to the west of the property. 
Trichloroethene was only detected in the surface sediment.
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1.6 Report Organization
The Rl report organization is described below. The tables and figures are presented at 
the end of the report.

Executive Sununary Provides a synopsis of the investigations conducted and their
results.

Section 1
Introduction

Section 1 Introduction - presents the regulatory framework for performing'the Rl 
and summarizes the objectives of the Rl. It provides an overview of the 
study area and site, including summaries of previous investigations.

Section 2 Study Area Investigations - describes the methodology and sampling 
rationale for the investigations conducted for the Rl.

Section 3 Physical Characteristics of the Study Area - describes the physical
attributes of the study area, including surface topography, meteorology, 
surface water hydrology, geology, and hydrogeology. Sections on 
demography, land use, and ecology describe the potential populations 
and habitats of human and ecological receptors.

Section 4 Nature and Extent of Contamination - lists the soil and groundwater 
screening criteria and/or standards against which site data were 
screened to determine the extent of contamination. The type and extent 
of contamination in each media at the site are described.

Section 5 Contaminant Fate and Transport - evaluates the persistence and mobility 
in the environment of the contaminants identified and summarizes the 
fate and transport mechanisms that apply to the site.

Section 6 Risk Assessment Summary - Sxurimarizes the identified receptors, the 
contaminants of potential concern (COPCs), exposure pathways, and 
exposure assumptions. The human health risks associated with soil and 
groimdwater impacted by the site are presented. The SLERA evaluated 
risks to ecological receptors. The HHRA and SLERA have been 
submitted as separate volumes.

Section 7 Summary and Conclusions - summarizes the findings of the Rl and 
presents conclusions.

Section 8 References
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Section 2 
Study Area Investigations
The Rl field activities included a soil and source area investigation, a hydrogeological 
investigation, and a surface water/sediment investigation. All work, except where 
noted, was performed in accordance with the following documents:

■ Final Work Plan, Consolidated Iron and Metal Superfund Site, Remedial 
Investigation/Feasibility Study, Newburgh, New York, dated February 4,2003.

■ Final Quality Assurance Project Plan (QAPP), Consolidated Iron and Metal 
Superfund Site, Remedial Investigation/Feasibility Study, Newburgh, New 
York, dated February 20,2004.

Activities performed during these investigations are described in this section and 
listed below:

Soil and Source Area Investigation
■ Collected surface and subsurface soil samples for onsite screening of lead, 

PCBs, and VOCs
■ Collected surface and subsmface soil samples for offsite analysis
■ Collected subsurface soil and groundwater samples for LNAPL delineation

Hydrogeological Investigation
■ Collected groundwater screening samples for 24-hour turnaround VOC 

analysis
■ Installed and developed monitoring wells
■ Collected monitoring well samples
■ Collected synoptic water level measurements
■ Conducted downhole geophysical logging in monitoring wells
■ Conducted slug tests in monitoring wells

Surface Water/Sediment Investigation
■ Collected surface water and sediment samples in the Hudson River

The Rl field investigation was designed to characterize the nature and extent of 
contamination in site media. The soil investigation also served to characterize the 
nature and extent of LNAPL observed during previous investigations, just above and 
below the water table. A summary of these activities is presented in Table 2-1.

Except where noted, Rl field investigation activities were conducted in accordance 
with the EPA-approved QAPP. During the field investigation, deviations from the 
QAPP were documented on field change request (FCR) forms, and are presented in 
Appendix C. The forms describe deviations to the QAPP, the reason for the deviation) 
and the recommended modification. The deviations were discussed with the EPA 
remedial project manager, and were agreed upon by the CDM site manager and the 
CDM field team leader. None of the changes affected the project objectives or the
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representativeness, completeness, precision, or accuracy of the data collected in the 
field. The FCRs are discussed in the following sections, as appropriate.

2.1 Topographic Survey
Prior to beginning field activities, a topographic survey was performed from April 5 
through 9, 2004 to create a base map for the site and its immediate vicinity. The site . 
base map was created at a scale of 1 inch equals 50 feet with a 2-foot contour interval. 
Each five-foot contour interval is indicated with a bold line. Property boundaries 
from tax maps and all physical features, such as buildings, driveways, roads, 
railroads, woodlands, and creeks, were identified on the map, as well as topographic 
contours.

In preparation for the onsite soil boring program, the surveyor marked out a sampling 
grid to locate the proposed process area and site-wide soil borings. Process area soil 
boring locations, where scrap metal processing occurred, near the locations of the 
metal sheer, compactor/bailer, and smelter area, were marked with wooden stakes in 
a sampling grid of 50 feet. Site-wide soil boring locations were marked with wooden 
stakes on a sampling grid of 100 feet. FCR No. 3, dated June 7, 2004, describes a scale 
miscalculation on the original grid area; although some boring locations were moved 
based on a subsequent change to the grid, the overall number of sampling points did 
not change.

During the April 2004 survey, the proposed background soil boring locations were 
surveyed.

Surface water and sediment sampling locations were surveyed at the time of sampling 
using a mobile Global Positioning System (GPS). The GPS vertical elevations were 
referenced to a United States Geological Survey (USGS) bench mark.

2.2 Soil and Source Area Investigation Activities
As part of the Rl field activities, surface and subsurface soil samples were collected 
from process area and site-wide soil boring locations. Results from the screening 
portion of the field program, which included continuous soil sampling for lead, PCBs 
and VOCs, were evaluated to locate hot spots and clean areas within the site. 
Additional borings were added to the soil boring program based on field screening 
results.

All surface and subsurface samples were collected in accordance with the EPA- 
approved QAPP, with the following exceptions: VOCs were collected in 40 milliliter 
(ml) pre-weighed vials instead of Encore samplers (FCR No. 1); dioxin soil samples 
were held on ice imtil CLP laboratory procurement was finalized (FCR No. 2); soil 
samples with sheen were sent for total petroleum hydrocarbon (TPH) analysis (FCR 
No. 4); and VOC head-space field screening was not performed, levels were recorded 
as soon as split spoons were opened (FCR No. 5). The dioxin samples were placed on
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ice and held until the CLP laboratory procurement was finalized. The samples were 
analyzed before the Umits of their holding time. FCRs are included in Appendix C.

2.2.1 Background Soil Borings
CDM collected surface and subsurface soil samples at 10 backgroimd soil borings on 
April 1,7, and 8,2004. Eleven surface soil and 10 subsurface soil samples were 
collected, for a total of 21 background samples, from areas north of the site that were 
determined to be free of site impacts. Background soils were collected in order to 
develop site-specific screening criteria for comparison with onsite soil sample data 
and to assess the impact of site-related activities to onsite soils. Background soil 
borings are shown on Figure 2-1 and are summarized in Table 2-2. Surface soil 
samples were collected from the 0-12  inch interval in all but one sample. One sample 
was collected from the 0 -2  inch interval, as requested by EPA. Subsurface soil 
samples were collected from the 2 -4  foot interval. All soil borings were advanced by 
hand with a hand auger. Background soil samples are denoted by the prefix "BK" 
followed by "SS" (denoting surface soil) or "SB" (denoting subsurface soil). A 
sequential number ranging from 01 to 10 was assigned to each surface and subsurface 
location. Finally, a "D" was added to the end of each soil sample name from the 0-12 
inch interval, and a "S" from the 0 - 2 inch interval.

All surface and subsurface soil samples were analyzed for TCL VOCs, TCL SVOCs, 
pesticides/PCBs, TAL inorganics, and dioxins through the EPA CLP. Ten of the 11 
surface soil samples were analyzed for dioxins. One of the 10 subsurface soil samples 
was analyzed for dioxins. All surface and subsurface samples were collected in 
accordance with the EPA-approved QAPP.

2.2.2 Process Area and Site-Wide Soil Borings
The soil boring program included 21 process area borings and 37 site-wide borings. 
Five of the 37 borings were contingency borings, which were added to the soil boring 
program to delineate the horizontal and vertical extent of contamination of VOCs, 
PCBs, and lead along the eastern portion of the site.

Process area borings were located in the western portion of the site. Samples were 
collected from a 50-foot by 50-foot grid to delineate the process area since former site 
activities significantly impacted this area. Site-wide borings were located along the 
southern boundary of the site, along the northern boundary of the site, and east of the 
process area to the property's shore line (west of the trees along the riverbank). 
Samples were collected from a 100-foot by 100-foot grid. A larger grid system was 
used to delineate the site-wide area since site activities were less significant in these 
areas. All soil borings were advanced with a Ceoprobe outfitted with 5-foot long, 2- . 
inch diameter soil samplers and acetate liners.

Surface and subsurface soil samples were collected at 0-1 foot bgs and 2-4 feet bgs, 
respectively, for off site laboratory analysis of TCL/TAL parameters. Select process 
area surface soil samples were also analyzed for dioxin. In order to assist in 
delineating the horizontal and vertical extent of contamination below four feet bgs,
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CDM also collected continuous field screening samples, from the ground smface to 
the water table, and performed onsite analysis for VOCs, PCBs, and lead. Samples for 
onsite screening and off site laboratory analyses were collected concurrently. Four of 
soil borings were advanced past the water table to collect additional field screening 
and laboratory samples to investigate the nature and extent of observed LNAPL.

Boring depths ranged from 5 to 30 feet bgs. A CDM geologist logged lithologic data at 
each boring. The soil boring logs for the process area and site-wide area are located in 
Appendix D. All soil borings were advanced with a Geoprobe™ using a 2-inch core 
barrel with acetate liners. All screening and sampling activities were conducted 
according to the approved QAPP.

2.2.2.1 Process Area and Site-Wide Soil Boring Screening
CDM collected 133 continuous samples from 21 process area soil borings and 208 
continuous samples from 37 site-wide area soil borings. The samples were collected at 
2-foot intervals, except at intervals where there was no recovery. All process area soil 
samples are denoted by the prefix "PA" and site-wide area soil samples are denoted 
by the prefix "SW". A sequential number ranging from 01 to 21 was assigned to soil 
borings in the process area and a range of 01 to 37 was assigned to soil borings in the 
site-wide area. Samples in both areas were collected continuously from each 2-foot 
interval and were denoted as "A" for the first 0 to 2 foot interval, "B" for the 2 to 4 foot 
interval and subsequently through the alphabet xmtil the bottom of the boring.
Samples were screened for VOCs, PCBs, and lead as detailed below.

VOCs
CDM field crews conducted onsite VOC field screening with a photoionization 
detector (PID) meter; however, due to weather conditions on various days, the PID 
malfunctioned and VOC data could not be recorded. VOC screening data are 
summarized in Table 2-3.

PCBs
CDM field crews performed onsite PCB screening using a RaPID Assay® PCB Test Kit. 
Samples were collected from continuous intervals, except at those intervals that were 
deemed super-saturated or from intervals that contained only clay material because 
the RaPID Assay®PCB Test Kit requires dry or nearly dry soil. All samples were 
collected in accordance with the EPA-approved QAPP. PCB screening samples were 
held on ice prior to analysis. PGB screening data are summarized in Table 2-3.

Lead
Lead screening was performed by an onsite laboratory utilizing the Field Portable XRF 
spectroscopy method. All samples were collected in accordance with the EPA- 
approved QAPP. The onsite laboratory was not able to process all samples collected 
each day; therefore; lead samples were held on ice for the subcontractor. Lead 
screening data are summarized in Table 2-3.
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2.2.2.2 Process Area and Site-Wide Soil Boring Sampling 
Process Area Soil Borings
CDM collected 23 surface and 24 subsurface soil samples from 21 locations in the 
process area. Surface soil samples were collected on April 6 and 7,2004 and 
subsurface soil samples were collected on April 9 and 10,2004. Process area surface 
and subsurface soil borings are shown on Figure 2-2 and siunmarized in Table 2-4. 
Surface soil samples were collected from the 0-12 inch interval in all but 3 samples. 
Three samples were collected from the 0 - 2 inch interval, as requested by EPA. 
Subsurface soil samples were collected from the 2 -4  foot interval, except for one 
sample, which was collected from the 17 -19 foot interval, due to the presence of oily 
product. All surface and subsurface process area soil samples are denoted by the 
prefix "PA" and are either followed by "SS" denoting surface soil or "SB" denoting 
subsurface soil. For surface soils, the 0 -2  inch interval was denoted with an 
additional "S" and the 0 - 12 inch interval was denoted with an additional "D". A 
sequential number ranging from 01 to 21 was assigned to each surface and subsurface 
location.

All surface and subsurface soil samples were collected for TCL VOCs, TCL SVOCs, 
pesticides/PCBs, and TAL inorganics analysis by CLP. Of the 23 surface soils 
collected within the process area, 15 were analyzed for dioxins. Approximately 10 
percent of surface and subsurface soil samples in the process area were also analyzed 
for total organic carbon (TOC), pH, and graiu size.

Site-Wide Soil Borings
CDM collected 39 surface and 40 subsurface soil samples at 37 locations in the site- 
wide area.,Site-wide area surface and subsurface soil borings are shown on Figure 2-2 
and summarized in Table 2-5. Surface soil samples were collected from the 0 -12  inch 
interval except for 8 samples which were collected from the 0 - 2 inch interval. All 
subsurface soils were collected from the 2 -4  foot interval. All surface and subsurface 
site-wide soil samples are denoted by the prefix "SW" and are either followed by "SS" 
denoting surface soil or "SB" denoting subsurface soil. For surface sods, the 0 -2  inch 
interval was denoted with an additional "S" and the 0 - 12 inch interval was denoted 
with an additional "D". A sequential number ranging from 01 to 37 was assigned to 
each surface and subsurface location.

All surface and subsurface sod samples were analyzed for TCL VOCs, TCL SVOCs, 
pesticides/PCBs, and TAL inorganics through EPA's CLP. Approximately 10 percent 
of surface and subsurface soil samples in the site-wide area were also analyzed for 
TOC, pH, and grain size. All surface and subsurface samples were coUected in 
accordance wi& the EPA-approved QAPP.

2.2.2.3 LNAPL Delineation
Several petroleum product USTs were located throughout the site (Figure 1-2). In 
addition, previous investigations identified od-saturated soils in the vicinity of the 
compactor bader. The LNAPL program was designed to delineate the vertical and 
horizontal extent of observed LNAPL at the site. During the sod boring program, four
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borings contained visible LNAPL or heavy sheen: PASB-02, PASB-05, SWSB-15, and 
SWSB-16 (Figure 2-3); these borings were initially advanced to 10 -15 feet bgs. At the , 
end of the soil boring program, CDM returned to these locations to advance boreholes 
past the water table, to note observed LNAPL or heavy staining, and to collect 
groimdwater and additional soil samples. These LNAPL borings were advanced to 15 
- 27 feet bgs. LNAPL observations in these four borings include: 9-27 feet bgs in 
PASB-02, 6-8 feet bgs in PASB-05,1-27 feet bgs in SWSB-15, and 14-15 feet bgs in 
SWSB-16. Borings were not advanced deeper than 27 feet bgs due to the presence of a 
clay layer.

Groundwater samples were collected in each of the four soil borings with visible 
LNAPL or heavy sheen. Soil samples were collected at PASB-02 and SWSB-15 at the 
interval of the most visible LNAPL or heavy sheen. All soil borings were immediately 
grouted upon completion to prevent vertical migration of contamination.

All groundwater and soil LNAPL samples were analyzed for TCL VOCs, TCL SVOCs, 
pesticides/PCBs, and TAL inorganics through EPA's CLP. In each of these samples, 
TPH was also analyzed through CDM's analytical laboratory subcontractor, GPL 
Laboratories, LLLP. LNAPL delineation activities were performed in accordance with 
the EPA-approved QAPP, with the exception of the additional soil sample collection 
described in FCR #4, "TPH soil samples".

LNAPL Soil Samples
LNAPL soil samples were collected using a Geoprobe outfitted with 5-foot long, 2- 
inch diameter soil samplers with acetate liners. Samples are named with the same 
codes as the shallow soil boring subsurface soil samples, but with the identifier 
"LNAPL" at the end. Two additional subsurface soil samples were collected: PASB-
02-LNAPL was collected from 17-19 feet bgs and SWSB-15-LNAPL was collected from 
8-10 feet bgs. No soil samples were collected in PASB-05 and SWSB-16 because no soil 
was recovered in the split spoon samplers. Soil LNAPL samples are summarized in 
Table 2-6.

LNAPL Groundwater Samples
At each LNAPL soil boring location, a geoprobe drive-point sampler with a 5-foot 
screen was advanced to the point where LNAPL or heavy sheen was no longer 
observed, as specified in the QAPP. In PASB-02 and SWSB-15, observed LNAPL or 
heavy staining extended to the top of the clay layer at 27 feet bgs; these borings were 
not advanced past this depth and the groundwater samples were collected at the 
bottom of the boring. At each sample depth, the screened interval was developed 
briefly using a peristaltic pump to remove any large-fraction sediment. Groundwater 
samples were collected at the midpoint of the screened interval using a peristaltic 
pump with dedicated polyethylene tubing.

Groundwater samples for LNAPL characterization are denoted by the prefix "GWS", 
followed by the soil boring location number. The identifier "LNAPL" was assigned to 
each groundwater sample at the end of the location name. The groundwater samples
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collected for LNAPL were GWS-02-LNAPL, GWS-05-LNAPL, GWS-15-LNAPL, and 
GWS-16-LNAPL. Groundwater samples for LNAPL characterization are summarized 
in Table 2-6.

2.3 Hydrogeological Investigation
As part of the Rl field activities, geologic and water quality vertical profiling was 
performed at three monitoring well locations where lithologic logging and 
groimdwater screening samples were collected. Installation activities included a field 
screening program, which included the collection of groundwater samples from the 
three locations and sampling for TCL VOCs with 24-hour turnaround. Groundwater 
screening sample results were one of the criteria used to determine monitoring well 
screen intervals. Additionally, two rounds of groundwater samples were collected at 
each of the newly installed monitoring wells. All geologic vertical profiling was 
performed in accordance with the EPA-approved QAPP.

2.3.1 Geologic and Water Quality Vertical Profiling
CDM selected three vertical geologic and water quality profile locations within the site 
to characterize the site-specific geology to the top of bedrock or to a significant clay 
layer and to assess the vertical extent of groundwater contamination. The three 
geologic and water quality vertical profiles were conducted at MW-01, MW-04, and 
MW-05. The name of each geologic and water quality vertical profile is associated 
with each monitoring well location. The geologic and water quaUty vertical profiling 
locations are depicted in Figme 2-2. .

2.3.1.1 Geologic Vertical Profiling
Continuous 2-foot soil samples were collected with a hollow-stem auger (HSA) rig to 
characterize the site-specific stratigraphy to the top of bedrock at MW-01 and to a 
significant clay layer at MW-04 and MW-05. Immediately upon opening the 
dedicated acetate liners at each location, the sample was field-screened for VOCs 
using a PID and inspected for sensory evidence of contamination. In addition, each 
sample was Uthologically logged by the CDM field geologist. Appendix D includes 
the boring logs for the vertical profile locations. Lithology of the geologic vertical 
profiles is discussed in Section 3.3.2.I.

2.3.1.2 Water Quality Vertical Profiling
In addition to geologic profiles, groundwater screening activities were performed at 
the three locations shown in Figure 2-2. To establish vertical contaminant profiles at 
each location, CDM collected groimdwater samples with the HSA rig. Table 2-7 
summarizes samples collected during the water quality profiling event. Geologic 
water quality samples were collected at 10-foot intervals from the terminal depth of 
the boring (the terminal depth was determined during the soil screening program, as 
the depth at which the groundwater was not impacted by site contaminants) to the top 
of the water table.
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At each location, the drive-point sampler was advanced ahead of the auger to collect a 
discrete groimdwater sample from undisturbed formation. At each discrete depth, the 
screened interval was developed briefly using a peristaltic pump to remove any large 
fraction sediment. Water quality readings for dissolved oxygen (DO), pH, oxidation- 
reduction potential (ORP), temperature, turbidity, and conductivity were collected 
when possible. An inconsistent purge water flow rate, caused by slow aquifer 
recharge, prevented the measurement of water quality readings at some intervals. The 
sampling intervals were considered developed when the water quality parameters 
stabilized within 10 percent. Groundwater samples were collected from the screened 
interval using a peristaltic pump with dedicated polyethylene tubing.

The vertical water quality profile locations are identified on figures and tables by the 
prefix "VPMW-". The number of the vertical profile location was assigned to each 
name, followed by the depth at which the sample was collected.

A total of 12 vertical profile groundwater samples (excluding duplicates or quality 
control [QC] samples) were collected for TCL VOC analysis by CDM's analytical 
laboratory subcontractor, GPL Laboratories, LLLP, for 24-hour turnaround time 
analysis. The two most contaminated groundwater samples from each profile location 
(a total of six samples excluding duplicates or QC samples), were recollected and sent 
to a CLP laboratory for analysis of TCL VOCs, TCL SVOCs, pesticides/PCBs, and TAL 
inorganics.

Results from the vertical profile groundwater samples are discussed in Section 4.3.4.2.

2.3.2 Monitoring Well Installation
Based on evaluation of the vertical geologic and water quality profiles, CDM installed 
a total of nine monitoring weUs, as shown in Figure 2-2. Well construction details are 
presented in Table 2-8. Monitoring wells were installed to define the vertical and 
lateral extent of groundwater contamination and to provide a means for long-term 
monitoring of groundwater quality. Continuous sptit-spoon samples were only 
collected in the geologic vertical profile locations for lithologic logging MW-01, MW- 
04, and MW-05), and not at every monitoring well location (FCR No. 6). The following 
weUs were installed:

■ MW-01 was installed north of the site's former process equipment and former 
USTs.

■ MW-02 was installed immediately downgradient of the compacter/bailer.

■ Four wells were installed across the center of the site: downgradient of the tire 
piles (MW-03), smelter (MW-04), compactor/bailer (MW-05), and maintenance 
building (MW-06).

■ MW-07 and MW-08 were installed along the river bank, further downgradient 
from the smelter and compactor/bailer, respectively.
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■ MW-09 was installed near the southwestern portion of the site for background
monitoring purposes.

Given access issues and subsurface conditions (i.e., the lack of sufficient overburden 
material for installation of a monitoring well west of the site), a backgroimd 
monitoring well upgradient of the site was not possible. As a result, the original 
background well, MW-1, was plaimed for the most upgradient area (northwest 
comer) of the site. However, due to high VOC exceedances in the VPMW 

.groundwater screening samples at this location, the backgroimd piezometer was 
changed to a 4-inch ID monitoring well, relocated to the southwest comer of the 
property, and named MW-09. MW-09 is sidegradient/upgradient of contaminant 
sources at the site, and is the closest approximation of a background well at the site. 
Under these circumstances, the rationale for using MW-09 as the background well, 
even though it is not fuUy upgradient of the site include:

■ MW-09 is located in the southwest comer of the site, upgradient and 
sidegradient of contaminant sources at the site. This is supported by 
groundwater flow diagrams (Figures 3-9 and 3-10) which show groundwater 
flow to the east/southeast.

■ The majority of contaminarit levels in MW-09 are either non-detect or 
significantly lower than those in the eight downgradient wells. Only four 
contaminants exceeded screening criteria in MW-09 during the first 
groundwater sampling event (benzene, iron, manganese, and sodium). These 
same four contaminants, plus thallium, exceeded screening criteria during the 
second round. Of these contaminants, only iron and benzene are considered 
site-related. Iron levels in MW-1 were 7.5 to 117 times lowCr than 
downgradient wells during Round 1, and 7 to 109 times lower during Round 2. 
Benzene levels in MW-9 were higher than some downgradient results: levels 
during Round 1 and Round 2 were 9.6 and 13 ug/L, respectively; exceedances 
in downgradient wells ranged from 3.8 to 18 ug/L  during Round 1 and from 
1.9 J to 4.9 ug/L. Benzene levels may be site-related or attributable to runoff 
from the nearby railroad and street. It should be noted that other VOCs 
detected m downgradient wells (MTBE and toluene, ethylbenzene, and xylene 
(TEX) compounds) were not detected in MW-09.

Monitoring wells were drilled using a Mobile Drill rig with 6 ye-inch inner diameter 
(ID) hollow stem augers with a center plug and constmcted with 4-inch ID polyvinyl 
chloride (PVC) casing and screen. All wells were installed with 10-foot screens in 
accordance with EPA Region II low-flow, minimum drawdown sampling protocols 
and for tidally-influenced and seasonal water table fluctuations. Monitoring wells 
were installed in accordance with EPA and NYSDEC procedures for drilling and well 
construction as detailed in the Final QAPP. Well construction diagrams for the 
monitoring wells are in Appendix E.
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The purpose of the monitoring wells was to define the vertical and lateral extent of 
groimdwater contamination and provide a means for long-term monitoring. 
Monitoring weU screen intervals were based on the following: 1) observations of 
visible free phase LNAPL in split spoon samples, 2) field screening results, 3) vertical 
groundwater profile sample results, 4) downhole geophysical gamma logging data, 
and 5) vertical profile lithologic observations. Table 2-8 presents monitoring well 
construction details and rationale.

Monitoring well development was performed at each well location to remove silt and 
well construction materials from the well screen and sand pack and to provide a good 
hydraulic connection between the well emd the aquifer materials, as described in the 
QAPP. Development was complete when a visually sediment-free discharge was 
achieved and pH, specific conductivity, turbidity, and temperature stabilized within a 
±10 percent range. Once the monitoring weUs were developed, they were allowed to 
equilibrate for at least two weeks prior to sampling.

2.3.3 Downhole Geophysical Logging
CDM conducted downhole gamma logging at MW-01, MW-04, and MW-05. The logs 
were correlated with the respective lithological boring logs. The gamma logs were 
conducted inside hollow-stem augers prior to the installation of each well, using a 
Mount Sopris downhole gamma logger. Model MGX-11 and gamma probe Model 
PGA-1000. Two logging runs were performed at each location; one log was run as the 
probe was lowered to total depth, and a second log was run as the probe was raised to 
the ground surface. The downhole logging instrument was calibrated by the 
equipment supplier in accordance with the manufacturer's instructions. A computer 
software program, provided by the manufacturer, was used to plot and interpret the 
collected data. Downhole gamma logs are presented in Appendix F. Downhole 
gamma logging was conducted in accordance with the methods and protocols defined 
in the Final QAPP. Results of the downhole gamma logs are presented in Section 
3.3.2.2.

2.3.4 Slug Testing
CDM conducted slug tests in August 2004, at each of the nine monitoring wells, to 
estimate hydraulic conductivity and specific capacity of the aquifer. During slug 
testing, each monitoring well was outfitted with an In-Situ, Inc. miniTROLL Pro^*  ̂
datalogger. A solid PVC slug was lowered into the monitoring well to simulate a 
falling head slug test. Once the water level stabilized, the slug was withdrawn from 
the well, simulating a rising head slug test. Both sets of tests were used to calculate 
hydraulic conductivity.

Each miniTROLL Prô *̂  consisted of a submersible probe containing the pressure 
sensor, data logger, memory and battery, all of which were coimected to a 
communications and support cable. Pressure sensors were designed to withstand up 
to 30 pounds per square inch (psi) of water pressure. At the start of the monitoring 
period, the miniTROLL Pro'*'*̂  was suspended in each well to position the pressure 
transducer no more than 10 feet below the water surface. Once the miniTROLL Pro^’̂
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was installed, a hand-held iPAQ’̂ '̂  pocket personal computer (PC) was connected to a 
commimications cable attached to an open port at the top of the well to load the 
correct pressure transducer specifications from the operator manual. During each test, 
manual static water levels were simultaneously collected to establish a reference point 
for subsequent water level readings. The data logger was then programmed to record 
water level readings for the duration of the test period. The data were downloaded 
onto a laptop computer, and a computer software program, provided by the 
manufacturer, was used to plot and interpret the data for presentation; these data are 
included in Appendix C. Results of the slug tests are presented in Section S.4.2.2.

2.3.5 Synoptic Water Level Measurement
Synoptic water levels are water levels taken over a short period of time that display 
conditions as they exist simultaneously over a broad area (i.e., the site). CDM 
collected two roimds of sjmoptic water level measmements prior to each monitoring 
well sampling round. Measurements were collected with an electronic water level 
indicator, and measured to the nearest 0.01 foot from the surveyors mark, a groove 
filed into the top of the inner riser casing, which was surveyed by CDM's surveying 
subcontractor.

Roxmd 1 synoptic water levels were collected on August 16,2004 between 10:56 and 
11:40; this time period generally fell between the low and high tides for ftiat day, 
which occurred at 7:35 and 13:16, respectively. Round 2 synoptic water levels were 
collected on November 8,2004 between 14:45 and 15:45; this time period coincided 
with the low tide for that day, which occurred at 14:56. Section 3.4.2.1 presents results 
of the water level measurement activities.

2.3.6 Monitoring Well Sampling
Two roimds of monitoring well sampling were conducted to delineate the vertical and 
lateral extent of groimdwater contamination. Following the collection of synoptic 
water level measurements, groundwater samples were collected from the nine newly 
installed monitoring wells (MW-01 through MW-09).

Monitoring wells were purged and sampled using a 2-inch submersible Grundfos 
pump with dedicated %-inch Teflon^'^-lined polyethylene tubing, following the site- 
specific, low-flow, minimum drawdown sampling procedure stated in the Final 
QAPP. This procedure follows the EPA standard operating procedure (SOP),
"Ground Water Sampling Procedure, Low Stress (Low Flow) Purging and Sampling," 
dated March 16,1998 (final version). DO, ORP, turbidity, pH, temperature, and 
conductivity measurements were collected at three- to five-minute intervals during 
the low-flow well purging until parameter stabilization was achieved as specified in 
the Final QAPP. Monitoring well samples for Rounds 1 and 2 are summarized in 
Table 2-9. Low-flow groundwater sampling sheets are included in Appendix H.

Eighteen groundwater samples (2 rounds) were collected (excluding duplicates or QC 
samples). All samples were analyzed for low detection limit (LDL) VOCs, TCL 
SVOCs, pesticides/PCBs, and TAL inorganics, including cyanide, through the EPA
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CLP. LDL VOCs were analyzed via EPA Statement of Work (SOW) OLC03.2. TCL 
SVOC and pesticide/PCBs were analyzed via EPA SOW OLM04.3 (regular 
concentration) and TAL inorganics and cyanide were analyzed by EPA SOW ILM05.3 
ICP-AES method. Ferrous iron samples were analyzed on site using the HACH Test 
Kit Method 8146.

Results from the groimdwater samples are discussed in Section 4.3.4.

2.4 Surface Water/Sediment Investigation
Surface water and sediment sampling was conducted in the Hudson River in the 
vicinity of the site. Surface water and sediment sampling was designed to support an 
evaluation of the nature and extent of contamination resulting from potential overland 
migration of contaminated soils as well as from groundwater discharge into the river. 
The surface water and sediment locations are shown on Figure 2-4. Locations were 
presented in a memorandum entitled "Proposed Locations for Hudson River Surface 
Water and Sediment Samples", dated July 9,2004 and approved by EPA; this 
memorandum is included as Appendix N.

2.4.1 Surface Water Sampling
CDM collected surface water environmental samples from 20 locations in the Hudson 
River. The surface water samples were collected prior to sediment samples at each 
location. All surface water samples were co-located with sediment samples. Ten 
background surface water samples were collected upstream of the site to represent 
background conditions. Ten downgradient (i.e., within 20 feet of the site, when 
feasible) surface water samples were collected in the shoreline area adjacent to the site. 
Surface water samples and rationale are summarized in Table 2-10.

Prior to begiiming surface water sampling, CDM collected water quality 
measurements, which included pH, conductivity, turbidity, DO, temperature, and 
ORP and surface water flow measurements at three depths in the water column at 
each sampling location (Table 2-11). Surface water flow measurements and tidal flow 
measurements were used to qualitatively assess the effects of dilution, as it relates to 
the discharge of groundwater and surface water from the site into the Hudson River. 
The flow measurements were also used to qualitatively assess the particle settling time 
and dispersion associated with any contaminated suspended solids that were 
historically discharged to the river via surface water runoff. Surface water sampling 
sheets are included in Appendix I.

The surface water samples are identified on figures and tables by the prefix "SW" 
followed by the location number (01 through 20). All surface water samples were 
analyzed for TCL VOCs, TCL SVOCs, pesticides/PCBs, and TAL inorganics, 
including cyanide, through the EPA CLP. Surface water samples were also analyzed 
for hardness, total suspended solids (TSS), total dissolved solids (TDS), dissolved 
oxygen content (DOC), and sulfate through CDM's analytical laboratory 
subcontractor, GPL Laboratories, LLLP. All samples were analyzed using the most 
current EPA-approved method as detailed in the Final QAPP.
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Results from the surface water samples are discussed in Section 4.3.3.

2.4.2 Sediment Sampling
CDM collected sediment samples from 20 locations in the Hudson River, co-located 
with the surface water samples. After collecting the surface water samples, CDM 
collected a sediment sample at each location. Ten background sediment samples were 
collected upstream of the site to represent backgroimd conditions (outside of any 
influence from the site). Ten downgradient (i.e., within 20 feet of the site, when 
feasible) sediment samples were collected in the shoreline area adjacent to the site. 
Sediment samples and rationale are summarized in Table 2-10. In addition, water 
quahty measurements, flow measurements, and tidal information was collected by 
CDM's subcontractor, Normandeau Associates and is shown on Table 2-11.

To be comparable with the previous river sediment sampling efforts conducted in 
1999 by START (Weston 2000a), all sediment samples were collected with a ponar 
dredge. As specified by risk assessment guidelines, samples were collected from 0-6 
inches.

The sediment samples are identified on figures and tables by the prefix "SD" followed 
by the location number (01 through 20). All sediment samples were analyzed for TCL 
VOCs, TCL SVOCs, pesticides/PCBs, and TAL inorganics, including cyanide, through 
the EPA CLP. Sediment samples were also analyzed for TOC, pH, cation exchange 
capacity (CEC), and grain size through CDM's analytical laboratory subcontractor, 
CPL Laboratories, LLLP. All samples were analyzed using the most current EPA-
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All sediment sampling locations were surveyed with the CPS system at the time of 
collection by CDM's subcontractor, Normandeau Associates.

Results from the sediment samples are discussed in Section 4.3.2.

2.5 Ecological Characterization
An ecological characterization was performed for the CIM site in accordance with the 
CDM Final Work Plan. For this characterization, USCS topographic maps 
(Farmingdale and Asbury Park quadrangles). National Wetland Inventory map 
(Asbury Park quadrangle) (United States Department of the Interior [USDOI] 1972), 
and aerial photographs of the site were initially viewed to identify the general 
physical and ecological features of the site. In addition, state and federal agencies 
were contacted to provide rare, threatened and endangered species information for 
the site and immediate vicinity. The ecological characterization is discussed in Section 
3.8.

2.6 Control of Investigation-Derived Waste
CDM procured the services of an investigation-derived waste (IDW) disposal 
subcontractor to dispose of all site wastes. Soil generated during drilling was stored in
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55-gallon drums at the decontamination/staging area. All monitoring well 
development water and sample purge water was stored in a 4,000 gallon tank. The 
IDW subcontractor sampled all soil-filled drums and purge water to determine RCRA 
characteristics for disposal. All soil and purge water generated during the 
investigation were determined to be non-hazardous and were properly disposed by 
the IDW subcontractor.
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Sections 
Physical Characteristics of the Study Area
3.1 Surface Features
The site lies in the Lower Hudson Valley, on the west bank of the Hudson River, and 
is approximately 500 feet east of the central business district of Newburgh. The site is , 
located on an area of relatively low topographic relief known as the Hudson- 
Champlain Lowlands of eastern New York. The laconic Moimtains are to the east, 
across the Hudson River; the Catskill Moimtains are to the northwest, and the 
northern extension of the Palisades Ridge is to the south.

According to the Newburgh 1:24,000 USGS topographic map (USGS1957), the CIM site 
is located on a relatively flat area at an elevation of approximately 40 feet above mean 
sea level (amsl) and about 10 feet above the adjacent Hudson River (at mean low tide 
elevation). From the Conrail line to the west, a moderate to steep slope rises to a 
generally flat plateau at an elevation of 100 to 200 feet amsl that continues west to the 
City limits (Figure 3-1). The ground is roUing to the west of the City. According to the 
site's Flood Insurance Rate Map (Panel # 360626-0002 B), the eastern portion of the site 
next to the Hudson River is located within Zone B, an area between the limits of 100- 
year floods and 500-year floods; the western portion of the site is within Zone C, an 
area of minimal flooding (National Flood Insurance Program 1980). The 100-year 
flood plain is confined to a narrow band along the Hudson River, although along the 
southern edge of the City, the flood plain is a wider area.

3.2 Soils
The predominant soils in the site's vicinity are well drained, coarse textured, and have 
high infiltration rates (Weston 2000a). According to the Orange County Soil Survey 
(United States Department of Agriculture [USDA] 1981), most site soils are designated 
as Urban Land: areas in which the original native soils have been modified, disturbed, 
reworked, removed, and /or covered by man-made structures such as buildings, 
roads, and asphalt parking lots. The western edge of the site is underlain by Mardin 
Series soils (MdC): a 42 to 72 inch-thick, light olive brown, sUt loam which is massive, 
firm, and moderately acidic. Figure 3-2 illustrates the soils in the site's vicinity. 
Historical aerial photographs suggest much of the site is composed of fill material. 
Onsite soil boring logs indicate that the soil is composed of dark brown sand with silt 
lenses and with bricks, gravel, glass, metal wires, auto fluff, some clay, and other 
debris.

3.3 Geology
The sections below describe the regional and site-specific geology.

3.3.1 Regional Geology
The site is situated on the western edge of the laconic orogenic mountain chain that 
stretches from Quebec as far south as the Lower Hudson Valley, New York. The . 
"Taconics", created during the late Ordovician (about 440 million years ago), are a
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chain of mountains forming the northern-most segment of the Appalachian moimtain 
chain. They were formed along the eastern United States during a succession of 
movmtain building events during the early Paleozioc Era, during the collision of New 
England and the ancient eastern continental passive margin of North America. Deep 
water, fme-grained sediments had been deposited on the passive margin prior to the 
collision and were pushed westwards, creating a complex zone of highly deformed 
rocks ahead (west) of the crystalline rocks of New England. The site is located within 
this area of deformed Paleozioc rocks.

The bedrock vmderlying the Newburgh area is of Lower Paleozoic age and part of an 
approximately 4,500-foot-thick succession of Cambro-Ordovician-age fine-grained 
sandstones, dolostones, and limestones called the Wappinger Group (Friedman 1994;
Guo 1994; Guo et al 1996a; Guo et al 1996b) and Middle Ordovician dark grey shales of 
the Martinsburg Formation (Jaffe and Jaffe 1973; Leggett, Brashears & Graham, Inc.
[LBG] 1995). Figure 3-3 presents the generalized stratigraphy for southeastern New 
York (Isachsen et al. 2000).

During the last glaciation, the study area, along with the rest of the northern United 
States, was covered by a great th ic^ess of ice. The last major episode occurred during 
the Pleistocene Age (200,000 years ago). The Wisconsin glaciation brought ice 
advancing across the region, eroding bedrock and soils and depositing a blanket of tiU 
(a inixture of boulders, gravel, sand, and clay). About 20,000 years ago, the glaciers 
began receding and meltwaters tiUed the Hudson Valley and surroimding area with 
water to a level 340 feet above present sea level, forming glacial Lake Albany which 
extended from Glens Falls, NY to Newburgh (Dineen 1975,1982; Smith et al. 1995).

The glaciers and succeeding meltwaters deposited a thick accumulation of sediments, 
filling the former bedrock valleys. Figure 3-4 presents a generalized map of glacial 
deposits recognized in the Newburgh area (www.nysm.nysed.gov / data /surficial. 
htmh (NYSM 2002a).

3.3.2 Site-Specific Geology
The site is xmderlain by a stratified clay and silt imit with thin to absent layers of sand and 
gravel at the land surface and below the water table (Figure 3-5) (LBG 1995). The 
imconsolidated deposits are imderlain by the Martinsburg Formation, which consists of 
shale and carbonate rocks (e.g., limestones and dolostones). The bedrock is cross cut by 
faults in the site's vicinity (Lawler, Matusky & Skelly Engineers 1994). Figure 3-6 
indicates a dextral (right lateral) strike slip fault trending west northwest-east southeast is 
located beneath or close to the CIM site (www.nysm.nysed.gov/data.html) (NYSM 
2002b).

During the Rl, 62 process area and site-wide soil borings were advanced. Downhole 
gamma logs were run in three of the vertical profile boreholes to correlate with 
lithologic descriptions in the boring logs. The Uthologic results of these activities are 
documented in the following subsections.
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3.3.2.1 Vertical Profile Well and Soil Boring Lithology
Twenty-five process area and 37 site-wide soil borings were advanced to 
approximately 15 feet bgs and four vertical profile borings were advanced to depths 
up to 37 feet bgs. Soil boring logs are presented in Appendix D. The lithologic 
descriptions from soil borings indicate the following deposits are present.

Fill
Fill deposits are primarily confined to the top 20 feet of material at the site. The 
lithology includes a mixture of yellow, brown, greyish green, and black, fine- to 
coarse-grained sand, gravel, and trace silt with bricks, concrete, rebar, metal, glass, 
wood, ash, cinders, and plastic.

Eleven borings contained a 1- to 4-foot layer of dark gray silty slurry. The slurry did 
not have an odor, and PID readings did not indicate elevated levels of VOCs in the 
slurry. The origin and chemical nature of the slurry is unknown; no samples were 
collected. The slurry generally occurred at three approximate depths: 5-9 feet bgs, 10- 
14 bgs, and 15-18 bgs. The borings are scattered throughout the northern half of the 
site. Borings and approximate depths where the slurry was observed include: SWSB- 
01 (5-9 feet), SWSB-05 (5-8.5 feet), SWSB-07 (11-12 feet), SWSB-10 (10-12.5 feet), SWSB- 
11 (15-18.5 feet), SWSB-12 (5-6 feet), SWSB-13 (12-13 feet), SWSB-17 (10-12 feet), PASB- 
10 (5-8.5 feet and 10 -13.5 feet), PASB-15 (8-12 feet and 15-17 feet), and PASB-19 (10-11 
feet).

It should be noted that the slurry is not believed to be related to either the LNAPL 
observed at the site, or the coal tar from the adjacent MGP site, for the following 
reasons: 1) observed slurry locations do not correlate with observed LNAPL locations, 
2) PID readings indicated no VOC odors emanating from the slurry, 3) the slurry was 
not observed in soil borings closer to the MGP site, and 4) the slurry did not have the 
distinct naphthalene odor characteristic of coal tar.

Sand/Gravel
Native deposits, which tmderlie fill deposits, consist of a mixture of yellow, brown, 
greyish green, and black, fine- to coarse-grained sand, gravel, and trace silt.

Clay
Clay lenses occur as thin, non-continuous layers within the fill and native sand and 
gravel deposits. The lenses are made up of a tan to dark greenish gray, medium to 
stiff clay. In some instances, these layers cause perched water table conditions.

A thicker clay layer was observed below the native sand/gravel deposits, in some of 
the deeper borings. The clay was gray, loose to stiff, and plastic. The top of the clay 
was observed in two soil borings and three monitoring well borings at depths th a t. 
increased from west to east. Depths ranged from 22.5 feet in the southwest comer of 
the site (MW-9) to 31 feet bgs at MW-5, which is the eastern-most location in which 
the clay was observed. Other observations were noted at PASB-02 at 27 feet bgs, at 
PASB-15 at 27.5 bgs, and at MW-4 at 29.5 bgs.
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Bedrock
Weathered bedrock was encountered at only one vertical profile boring in the 
northwest comer of the site (MW-1), at a depth of 38 feet bgs. Although drilling did 
not advance through the bedrock at this location, the depth is consistent with those 
encountered during investigations at the adjacent MGP site along its western 
boundary. Depth to bedrock across the rest of the CIM site has not been defined. 
Bedrock is a dark gray shale belonging to the middle Ordovician Martinsburg 
Formation (LBC 1995).

Cross Sections
Geologic information from soil boring logs was used to create a geologic cross-section 
through the center of the site. The cross section location is shown on Figure 3-7, and 
the geologic cross section is presented as Figure 3-8. Additional data from geologic 
investigations at a facility bordering the CIM site to the south were used to extrapolate 
the geology in the deeper parts of the cross section (BBL1999). As illustrated on the 
geologic cross section, the stratigraphic imits dip to the east, toward the Hudson 
River. Fill deposits thicken toward the east, and range from approximately 17 feet in 
the east (hear PASB-7) to over 25 feet closer to the Hudson River (near SWSB-16). 
Minor clay lenses occur within this imit. The slurry, observed in three distinct layers, 
is shown in soil borings PASB-10 and PASB-15. Sand and gravel deposits, vmderlying 
the fill, extend an additional 8 to 13 feet below the fill. The alternating clay/silt and 
sand/gravel layers also thicken to the east. Bedrock, which was not observed in any 
of the cross section borings, occurs at depths greater than 38 feet bgs.

3.S.2.2 Downhole Gamma Logs
CDM conducted downhole gamma logging at MW-1, MW-4, and MW-5. Lithologic 
data from the gamma logs were correlated with the lithologic information on the 
respective lithological boring logs. In general, the gamma logs corresponded well 
with the lithologic logs prepared for the respective vertical profile borings. The 
contact between the sand/gravel layer and the clay/silt layer was not observed in the 
three gamma logs due to flowing sands. The drillmg subcontractor attempted to use a 
bottom plug on the lead auger, but had problems dislodging it, which allowed sands 
to flow up approximately fom feet into the augers. Refer to Appendix F for the 
downhole gamma logs.

3.4 Hydrogeology
The sections below describe the regional and site-specific hydrogeology.

3.4.1 Regional Hydrogeology
Groundwater in Orange Coimty occurs in both unconsolidated sand and gravel 
aquifers and consolidated bedrock aquifers (LBC 1995). Sand and gravel aquifers exist 
in both unconfined and confined environments. The bedrock aquifers are almost 
always considered confined or semi-confined and are generally overlain by confining 
layers of glacial till or low permeability deposits. The available groimdwater in both 
sand and gravel and bedrock aquifers is a renewable resource that is continuously
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replenished by precipitation on the local watersheds of Orange County. Estimated 
recharge rates to the sand and gravel aquifers can be from 500,000 gallons per day 
(gpd) to 1,000,000 gpd per square mile. An estimated recharge rate for sedimentary 
bedrock wells is 400,000 gpd per square mile (Snavely 1983).

The water table roughly parallels the land surface, although local variations may alter 
the direction of flow. Groimdwater flows downgradient, where the aquifer is 
dissected by river or stream channels, groundwater discharges into the channels. All 
streams receive groundwater during periods without precipitation or direct runoff, 
streams are sustained by groundwater inflow (Snavely 1983).

The potable water source for the City of Newburgh is surface water drawn from 
Washington Lake located in the towns of New Windsor and Newburgh, west of the 
city. Two additional sources of water are available to the City, including Brown's 
Pond (also known as Silver Stream Reservoir) and New York City's Catskill Aqueduct.

According to the Newburgh Water Department, no potable water supply wells are 
active within the City of Newburgh (CDM 2004). The nearest public supply wells are 
located over two miles to the northeast of the site, across the Hudson River in 
Dutchess County and unlikely to be impacted by site-derived contamination.

3.4.2 Site-Specific Hydrogeology
The unconsolidated water table aquifer, which overlies the bedrock aquifer, is 
comprised of fill material underlain by native sand and gravel with localized silt 
lenses. The water table aquifer is approximately 20 feet thick. All of the monitoring 
wells are installed within this aquifer. Slug tests were completed for each well, and 
are discussed in Section 3.4.2.2.

The underlying shale-dominated Martinsburg Formation Ukely exhibits low 
permeabilities based on the low porosity of the bedrock unit. Secondary porosity 
caused by interconnecting fissures and fractures yield only low to moderate 
permeabilities (LBG 1995). Yields for bedrock wells range from 3 to 225 gallons per 
minute (gpm). Higher yields would likely result from moderately to highly fractured 
units with a relatively high degree of interconnection. A bedrock fault zone has been 
mapped in the vicinity of the site, hkely resulting in high secondary permeability 
(www.nysm.nysed.gov / data 2002b). This fault zone could be targeted for high 
yielding wells (Lawler, Matusky & Skelly Engineers 1994). Depending on the degree 
of intercormectivity between the bedrock fault zone and the shallow aquifer unit, 
groundwater can migrate from the unconsolidated units into the bedrock aquifer.

3.4.2.1 Synoptic Water Level Measurements
CDM collected synoptic water level measurements prior to each round of monitoring 
well sampling. 'Table 3-1 presents water level measurements and elevations for the 
two rounds of data. Round 1 (August 2004) water levels were collected in between the 
low and high tides; Round 2 (November 2004) water levels were collected at low tide. 
Based on the two rounds of synoptic water level measurements, groundwater flows to
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the east/southeast toward the Hudson River. The water table at the site is generally 
flat, with elevations in August 2004 ranging from 3.18 feet amsl (14.43 feet bgs) at 
MW-1 in the northwest comer of the site, to 0.44 feet amsl (11.97 feet bgs) at MW-7 in 
the southeastern part of the site. A second roimd of measurements in November 2004 
followed the same pattern, with flow to the east/southeast, toward the Hudson River. 
Figures 3-9 and 3-10 illustrate water table contoms for measurements collected in 
August and November 2004, respectively.

Groundwater flow gradients vary across the site; overall gradients from the two 
roimds of data ranged from 0.0036 to 0.0107. Steeper gradients are present at the 
northern and southern ends of the site, with a shallower gradient across the center of 
the site. Groundwater flow gradients were calculated for the two roimds of water 
level data, for areas in the north, central, and southern sections of the site. Gradients 
calculated from the first round ranged from 0.0082 at the southern end of the site, to 
0.0052 in the center of the site; the northern gradient fell within that range, at 0.0069. 
During Round 2, the gradients ranged from 0.0036 at the southern end, to 0.0107 in the 
center; the northern gradient again fell within that range, at 0.0099.

3.4.2.2 Slug Tests and Hydraulic Conductivity Measurements
CDM conducted slug tests in August 2004, at each of the nine monitoring wells, to 
estimate hydraulic conductivity and specific capacity of the aquifer. Slug test logs are 
presented in Appendix G.

CDM performed rising head and falling head slug tests in August 2004, at each of the 
nine monitoring wells, to estimate hydraulic conductivity of the aquifer. Slug test logs 
and solution graphs are presented in Appendix G. Based upon the unconfined nature 
of the aquifer in the site area, the Bouwer and Rice (1976) method was used to derive 
hydraulic conductivity estimates.

CDM selected the Aquifer' '̂"®^- WinFlow-WinTran Version 3 software to analyze the 
data (Environmental Simulations, Inc. [ESI] 2003). In addition, GDM assumed that the 
aquifer is isotropic. The static water level was above the top of the screen for all of the 
monitoring wells so a correction for filter pack porosity was not necessary.

The slug test data were analyzed using Aquifer'^ '̂^^- WinFlow-WinTran to determine 
hydraulic conductivity (K). The results of the analysis of the data from the nine wells, 
MW-1 to MW-9, are listed in Table 3-2 . The average conductivity was calculated from 
both the falling head and rising head slug test solutions. The hydraulic conductivity 
values range from a minimum of 0.33 foot per day (ft/d) at monitoring well MW-8 to 
a maximum of 78.2 f t/d  at MW-6. The average hydraulic conductivity from all site 
wells is 18.9 ft/d.

Groundwater flow velocity across the site was calculated using the site average 
hydraulic conductivity of 18.9 ft/d , the hydraulic head gradient of 0.0066 from the 
second round of groundwater elevation measurements, and an assumed porosity for a
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medium sand of 0.3 (Fetter 1994). The average groundwater flow velocity across the 
site is 0.42 ft/d .

S.4.2.3 Estimate of Groundwater Movement
Groundwater movement across the site can be estimated using the above calculated 
hydraulic conductivity measurements and gradient ranges in the following equation:

V = K t 
T)

where:
V = groimdwater velocity (ft/d)
K = average hydraulic conductivity: 18.9 f t/d  
I = hydraulic gradient range: 0.0036 - 0.0107
T| = effective porosity: assiuned to be 30 percent, for a gravel and sand aquifer 
Soil bulk density of 1.57 grams per iruUiliter (g/mL)

The estimated average groimdwater velocity, given the range of hydraulic gradients, 
ranges from 0.23 - 0.67 foot per day, or 82.8 to 246 feet per year. In all cases, there is 
substantial movement of the groundwater through the aquifer.

Estimates of groundwater movement from the time the Eureka Shipyard began 
operations during World War 1 (1914), to the present (2006) range from 7,618 to 22,190 • 
feet. Contamination in the groimdwater, however, would likely move at a slower rate 
than the groundwater itself. Estimated distances traveled by individual contaminants 
were obtained by dividing the groundwater movement by the contaminant 

 ̂ retardation factor; these distances are presented for the range of hydraulic gradients as
shown in Table 3-3. The travel range for lead was from 2.96 to 4.80 feet from 1914 to 
2006, using literature Kd values only. The results indicate that PAHs and PCBs are 
relatively immobile, whereas lead, zinc, and iron have a wide range of travel distances 
in groundwater

3.5 Meteorology
The climate in the New York area is typical of the northeastern North American 
continent and can be classified as Polar Continental. This climate includes alternating 
air masses of cold dry polar air and moist warm tropical air. Temperatures for the 
area range from an average minimum in January of 24 degrees Fahrenheit (F) to an 
average maximum in July of 72 degrees F (Dineen 1975). Extreme cold and warm 
maximums occur from the seasonal alteration of air masses which are typical for mid­
latitude locations. The frost-free period is about 169 days, from late April to mid 
October.

Winds for the area are predominantly from a westerly direction, which is typical of 
mid-latitude northern hemisphere locations. Wind directions typically change with 
the alteration of air masses, changing from a west-northwest direction in winter 
months to a west-southwest direction in the summer months. The highest mean
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monthly average annual wind velocity for the area is 11 miles per hour (mph) 
recorded in March; the lowest mean monthly average annual wind velocity for the 
area is 7 mph recorded in August.

Precipitation for the area is distributed evenly throughout the year, averaging about 
37 inches; maximum monthly means are in June through August. Precipitation is 
typically snow during the winter months.

The RI field program was completed during the summer months and temperatures 
ranged from the low 80s to the upper 90s. Precipitation was normal, averaging 
approximately 12 inches throughout the program.

3.6 Surface Water Hydrology
The Hudson River drains a total of 13,390 square nules in northeastern New York, and 
parts of Vermont, Massachusetts, Connecticut, and New Jersey. The basin contains 
three drainage areas: the upper Hudson from Mt. Marcy to Troy, the Mohawk from 
Rome to Troy, and the lower Hudson (in which the site is located) from Troy to New 
York Bay. The Hudson and Mohawk drainage basins are fresh water; the lower 
Hudson is an estuary.

The Hudson River Estuary is a drowned river valley rising only 1.5 feet along 150 
miles between New York City and Troy. The estuary is maintained as a shipping 
channel, and dredged to maintain a minimum depth of 9-11 meters (m), although 
portions of the river are much deeper, (e.g., 66 m at West Point). Slightly more than 
half the estuary is covered by marshes and wooded swamps; the remainder consists of 
mud flats that are flooded at high tide. Wetlands are in greatest abimdance in the 
upper third of the estuary. No wetland areas are present between the site and the 
Hudson River (Weston 2000a).

The Hudson River Estuary is tidally influenced from the Battery to the Federal Dam at 
Troy. Mean tidal flow varies from 425,000 cubic feet/second (cfs) (12,040 cubic 
meters/second [mVs]) at the Battery to 0 cfs at the Federal Dam. Two high and two 
low tides occur daily; the average tidal range is 1.4 m (approximately five feet), and is 
approximately 3.5 feet at Newburgh (http:/  / www.co-ops.nos.noaa.gov /tides.
National Oceanic and Atmospheric Administration [NOAA] 2002). Strong winds from 
the south and north can push water into or out of the estuary, obscuring the true tidal 
regime. Mean flood and ebb current velocities are 0.36 and 0.40 meters per second 
(m/s), respectively. Tidal flow can be 10 - 100 percent greater than fresh water flow; 
fresh water flow varies seasonally. The highest fresh water flows into the estuary 
occur in spring and fall, associated with snow melt and rains; the lowest input occurs 
in late summer. Most of the fresh water enters the estuary above Troy; the remainder 
joins the Hudson from tributaries. A rough approximation of flushing time, based on 
the ratio between water volume to aimual fresh water flow is 0.35 year (126 days).
The Hudson River at Newburgh is a fresh water body. However, during drought 
conditions salinity increases such that the water becomes brackish (Weston 2000b).
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The NYSDEC classifies the Hudson River in the site's vicinity as a Class B surface 
water (Weston 2000b). The best usages of Class B waters are primary and secondary 
contact, recreation, and fishing. The Class B classification also indicates that the 
Hudson River is suitable for fish propagation and survival in the area of the CIM site. 
Therefore, the Hudson River adjacent to the CIM site is considered a sensitive 
environment imder Section 305(a) of the Clean Water Act (1990). The Hudson River in 
the vicinity of the site is used for commercial and recreational fishing (Weston 2000b). 
Shad are caught by commercial fisheries. Recreational catches include blue claw crab, 
eel, catfish, white perch, and sturgeon.

As a result of Hurricane/Tropical Storm Floyd in September 1999, the Hudson River 
flooded the northwest comer of the site, an area arourid a former processed soil pile 
and an area of contaminated fill. According to Weston (2000b), the Hudson River has 
periodically risen, causing occasional flooding in the northeast comer of the site.

As the site is impaved, storm water from the site discharges directly into surface soils. 
Prior to START constructing an earthen berm and detention basin on the eastern side 
of the site in 1999, storm water nmoff was able to flow across the site, aroimd a 
previously-existing berm (constructed by the owner) directly into the Hudson River.

3.7 Population and Land Use
CDM's review of the 2000 census data for Newburgh revealed the population 
increased from 26,454 in 1990 to 28,259 in 2000, a 6.8 percent growth. This population 
gain exceeded the growth rate of the state (5.5 percent), but lagged the Orange Coimty 
growth rate of 11.0 percent and the US growth rate of 13.1 percent.

Unemployment in Newburgh has been a persistent problem. Even as state and 
national imemployment percentages declined to four percent and below, the rate for 
the City has seldom gone below six percent.

The Newburgh City percentage of persons without a high school diploma is two and 
one-half times the national percentage; 62.1 percent of the population in 2000 either 
had no diploma or only a high school diploma. The City of Newburgh lags state and 
national income figiures, and has had slower growth among the measures of income 
and economic strength. The local retail market does not appear to be strong, although 
the Coimty and the general region are relatively affluent.

In 1997, the area had 2,782 establishments in operation, including 1,173 firms in the 
services sector, 617 retail operations, 282 constmction firms, and 165 wholesale 
establishments. By 2000, the area lost 7.5 percent of the total businesses. The number 
of construction firms decreased by almost one-quarter over this period, despite a 
relatively robust economy. Figure 3-11 illustrates land use aroimd the site in the City 
of Newburgh. According to the City of Newburgh tax assessors office, the CIM , 
property is zoned Waterfront Mixed Use (Wl), which includes parks, museums, 
restaurants, and residential use. According to the Town of Newburgh, potential 
reuses for the site include residential areas.
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The federal government has not completed a current review of the census data since 
2000. In 2003, the estimated population was 28,412. In 2002, the per capita personal 
income in Orange Coxmty was $29,013 and at the time of the 2000 census, Newburgh's 
per capita income was $13,360, compared with $21,587 nationally. Thirty percent of 
Newburgh residents age 25 and older have college degrees. Unemployment and 
crime remains a persistent problem in Newburgh.

3.8 Ecological Characterization
An ecological characterization was performed for the CIM site in accordance with the 
CDM Final Work Plan (CDM 2003). For this characterization, USGS topographic maps 
(Newbxu-gh, Wappinger Falls, Cornwall and West Point 1:24,000 quadrangles). 
National Wetland Inventory map (Newburgh quadrangle) (USDOI1972), and aerial 
photographs of the site were initially viewed to identify the general physical and 
ecological features of the site. In addition, state and federal agencies were contacted to 
provide rare, threatened and endangered species information for the site and 
immediate vicinity.

Ecological reconnaissance for field characterization was conducted on August 20,
2004. The results of the ecological characterization are summarized below.

3.8.1 Ecological Habitat
Vegetative, wildlife, and avian species observed at and in the vicinity of the CIM site 
are discussed in this section. The aquatic habitat is also presented.

3.8.1.1 Vegetative Species
Vegetative species observed at and in the vicinity of the CIM site during the ecological 
recormaissance conducted in August 2004 are listed in Table 3-4. Limited vegetation 
was observed at the CIM site, an inactive car and scrap metal jimk yard with one 
imoccupied standing building. The vegetative species mainly were herbaceous, such 
as poison ivy {Toxicodendron radicans), red clover {Trifolium pratense), goldenrod 
{Solidago spp.), field garlic {Allium vincale), grasses, thistle {Cirsium spp.), and Virginia 
creeper {Parthenocissus quinquefolia).

In addition to the herbaceous vegetation, shrubs and trees were also observed at the 
perimeter of the site, including boxelder {Acer negundo), honeylocust {Glenditsia 
tricanthos), honeysuckle {Lonicera spp.), red maple {Acer rubrum), smooth siunac {Rhus 
glabra), staghom smnac {Rhus typhina), sugar maple {Acer saccharum), tree of heaven 
{Ailanthus altissima), and  willow {Salix spp.).

3.8.1.2 Avian and Wildlife
Avian and wildlife species observed or heard at and in the vicinity of the site during 
the ecological reconnaissance are listed in Table 3-4.

Observed or heard species included American robin {Turdus migratorius), American 
crow {Corvus brachyrhychos), song sparrow {Melospiza melodia), gray squirrel (Sczwrws
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carolinensis), cottontail {Sylvilagus floridanus), and mice. However, species inhabiting 
or utilizing the site or the vicinity of the site are likely to consist of common species 
typical of urbanized or disturbed areas in New York State. Thus, other species such as 
killdeer {Charadrius vociferus), house finch {Passer domesticus), starling {Stumus 
vulgaris), and shrews {Sorex spp.) may also be present.

3.8.1.3 Aquatic Habitat
The main surface water feature at the site is the Hudson River which forms the eastern 
border of the site and flows to the south. The Hudson River at the CIM site averages 
approximately one mile in width and supports deep channels, freshwater intertidal 
mudflats, and freshwater tidal marshes. The river is fringed with both natural and 
disturbed vegetation within two miles of the area. The river bank consists of 
anthropomorphic (old jetties, piers, rip-rap, retaining walls, etc.) and natural (tidal 
mudflats, natural river banks) features. However, anthropomorphic features 
predominate. Natural vegetation growing along the Hudson River includes trees, 
shrubs and herbaceous vegetation. The river is used for transportation, and can 
support fish propagation, fishing and other recreational activities (BBL 1999).

A list of fish species typical of the Hudson River in the site area is presented in Table
3-5.

3.8.2 Threatened, Endangered Species and Sensitive 
Environments
CDM contacted the U. S. Fish and Wildlife Service (USFWS) and the NYSDEC Natural 
Heritage Program regarding the presence of threatened and endangered species and 
ecologically sensitive environments that may exist on and in the vicinity of the site.

The USFWS indicated that two federally endangered and one threatened species are 
known to occur in the vicinity of the site. Indiana bat {Myotis sodalis), a federally 
endangered species, is reported to occur at a hibemaculiun, approximately 20.7 miles 
from the site. The bald eagle {Haliaeetus leucocephalus), a federally listed threatened 
species, is also reported to occur in the vicinity of the site. The shortnose sturgeon 
{Acipenser brevirostrum) is the only Federally-listed endangered species located in the 
project area; this species utilizes the Hudson River adjacent to the site as a summer 
habitat.

The NYSDEC indicated the following endangered and threatened species are reported 
to occur within a four mile radius of the site:

■ Endangered Species - Fish
► Shortnose sturgeon {Acipenser brevirostrum)

■ Endangered Species - Plant
► American waterwort {Elatine americana)
► Riverband quillwort {Isoetes riparia)
► Seaside goldenrod {Solidago sempervirens var. Mexicana)
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► Slender marsh-pink {Sahatia campanulata)

■ Endangered Species - Avian
► Peregrine falcon {Falco peregrinus)

■ Threatened Species - Plant
► Smooth bur-marigold {Bidens laevis) ^
► Heartleaf plantain {Plantago cordata)
► Spongy arrowhead (Sagittaria montevidensis var. spongiosa)
► Woodland agrimony {Agrimonia rostellata)

■ Threatened Species - Avian
► Bald eagle {Haliaeetus leucocephalus)
► Least bittern {Ixobrychus exilis)
► Upland sandpiper {Bartramia longicauda)

■ Rare Species - Plant
► Esturary beggar-ticks {Bidens bidentoides)

None of these species were observed during the ecological reconnaissance to the CIM 
site. No wetlands or sensitive habitats were observed at or adjacent to the site.
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Section 4 
Nature and Extent of Contamination
This section discusses the nature and extent of soil and groundwater contamination at 
the site. Section 4.1 presents the approach to the contamination evaluation, including 
the selection of site-specific screening criteria for soil, sediment, surface water, and 
groundwater, the selection of indicator contaminants (IC), and data presentation. 
Section 4.2 presents the backgroimd analytical data obtained during the RI field 
program for surface soil, subsurface soil, sediment, and surface water and site-specific 
background value concentrations. Section 4.3 presents screening and analytical data 
obtained during the RI field program, and includes a discussion of the nature and 
extent of soil, sediment, surface water, and groundwater contamination. Section 4.4 
presents the LNAPL delineation for soil and groundwater contamination. A complete 
set of analytical data is provided in Appendix J. AU analytical data were reviewed to 
ensure that they meet the project quality requirements for representativeness, 
completeness, precision, and accuracy. All project data quality objectives were met. 
This review, along with a summary of data quality assurance/quality control 
(QA/QC) measures, is documented in the Data Usability Reports for all analytical 
data collected during the field investigation (Appendix K).

4.1 Approach to the Evaluation of Contamination
The characterization and evaluation of the nature and extent of contamination are 
focused on those constituents identified as ICs in site media. ICs were generally 
determined by evaluating exceedances of screening criteria or naturally occurring 
background levels; the frequency of the exceedances; and the magnitude of the 
exceedances. Although all detected contaminants were subject to the media-specific 
screening process, they are not all discussed in detail in the text. The characterization 
of site conditions emphasizes the extent and spatial distribution of ICs in site media. 
However, contaminant concentrations that exceed the apphcable screening criteria, for 
both ICs and non-ICs, are summarized in this section of ^ e  report.

4.1.1 Selection of Site-Specific Screening Criteria
Site-specific screening criteria are presented for all compounds for which samples 
were analyzed. The nature and extent of contamination discussion focuses on 
contaminants that exceed site-specific screening criteria.

A screening criteria technical memorandum was submitted to EPA on November 18, 
2004 with proposed site-specific screening criteria to be used in the RI. CDM revised 
the site-specific screening, based on EPA's comments, as documented in the response 
to comments letter, dated February 15,2005 and a conference call on March 17,2005. 
Site-specific screening criteria for each medium are described in the following 
sections. Generally, for each medium, the site-specific screening criteria is the most 
conservative value of the Federal or State value, as described in the following sections. 
The EPA-approved site-specific screening criteria are presented in Tables 4-1 through
4-4.
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4.1.1.1 Soil Screening Criteria
Site-specific soil screening criteria (SSSSC) for surface and subsurface soil are 
presented in Table 4-1. The SSSSC is the most conservative of Federal and State 
standards, which include the following:

Surface/Subsurface Soil Screening Criteria
■ FPA Region IX residential soil PRGs, adjusted to a cancer risk of 1x10 * and a 

non-cancer hazard index of 0.1
■ EPA Generic Soil Screening Levels (SSLs) for commercial/industrial - 

ingestion/dermal scenarios
■ EPA Generic SSLs for commercial/industrial - inhalation scenarios
■ NYSDEC Recommended Soil Clean-up Objectives (RSCO) Technical and 

Administrative Guidance Memorandum (TAGM) #4046, adjusted for the site- 
specific TOC concentration of 4.85 percent

NYSDEC-RSCO inorganic values require the use of backgroimd data for certain 
analytes. For this reason, background soil samples were only analyzed for inorganics 
and dioxins. Inorganic results for backgrovmd surface soil samples (BKSS-01 through 
BKSS-10) and backgroimd subsurface soil samples (BKSB-01 through BKSB-10) were 
tabulated for comparison to the site-specific soil screening criteria. The maximum, 
minimum, average, and the 95 percent upper confidence limit (UCL) on the arithmetic 
mean concentration values were calculated for each inorganic analyte. Table 4-6 
presents these data for both organic and inorganic backgroimd surface soU samples 
and Table 4-7 presents data for both organic and inorganic background subsurface soil 
samples. The 95 percent UCL of the average (mean) values are included in Table 4-1 
for comparison with the SSSSC.

4.1.1.2 Sediment Screening Criteria
The site-specific sediment screening criteria (SSSDSC) are presented in Table 4-2. The 
SSSDSC is the most conservative of Federal and State standards, which include the 
following:

Sediment Screening Criteria
NYS Sediment Screening Criteria for Human Health (bioaccumulation, 
freshwater)
NYS Sediment Screening Criteria for Benthic Aquatic Life (chronic toxicity, 
freshwater)
NYS Sediment Screening Criteria, Aquatic Life (severe effect level for 
inorganics)
MacDonald (2000) Consensus-based Probable Effect Concentrations 
EPA Region IX industrial/commercial soil

Organic and inorganic results for backgroimd sediment samples (SD-01 through SD- 
10) were tabulated for comparison with the site-specific sediment screening criteria. 
Maximum, minimum, average, and the 95 percent UCL of the average (mean) values 
were calculated for each compound and analyte. Table 4-8 presents these data for
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background sediment samples. The 95 percent UCL of the average (mean) values are 
included in Table 4-2 for comparison with the SSSDSC

4.1.1.3 Surface Water Screening Criteria
The site-specific surface water screening criteria (SSSWSC) are presented in Table 4-3. 
The SSSWSC is the most conservative of Federal and State standards, which include 
the following:

Surface Water Screening Criteria
■ EPA Ambient Water Quality Criteria, Human Health (for Consumption of

organisms only) values
■ Aquatic Life (chronic fresh water) values
■ NYS Standards and Guidance Values for Class B Surface Water and Human 

Health (fish consumption) values
■ Aquatic Life (chronic) values

Organic and inorganic results for background surface water samples (SW-01 through 
SW-10) were tabulated for comparison with the site-specific surface water screening 
criteria. Maximum, minimum, average, and the 95 percent UCL of the average (mean) 
values were calculated for each compoimd and analyte. Table 4-9 presents these data 
for backgroimd surface water samples. The 95 percent UCL of the average (mean) 
values are included in Table 4-3 for comparison with the SSSWSC.

4.1.1.4 Groundwater Screening Criteria
The site-specific groundwater screening criteria (SSGWSC) are presented in Table 4-4. 
The SSGWSC are the most conservative of Federal and State standards, which include 
the following: ' ,

Grounidwater Screening Criteria •
■ National Primary Drinking Water Standards
■ NYS Standards and Guidance Values and Groundwater Effluent Limitations 

for Class GA Groundwater (human water sources)
■ NYS Department of Health (NYSDOH) Drinking Water Quality Standards

Results from the background well (MW-9) from both Round 1 and Round 2 sampling 
activities have been included in Table 4-4 for comparison with the SSGWSC.

4.1.2 Selection of Site Indicator Contaminants
Selected ICs are used to focus the evaluation of the nature and extent of contamination 
in soil, sediment, surface water and groundwater. As a first step in the IC selection 
process, CDM evaluated analytical data collected during the RI, reviewed the HHRA 
COPC list, and reviewed the historical activities and analytical data for the site. Soils, 
including soils within former source areas, appear to be the media for which 
contamination is most prevalent. As a result, contaminants that exceeded the SSSSC 
in surface and subsurface soils were evaluated based on the following:
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■ Aroclor-1254 ■ Lead
■ Arsenic ■ Mercury
■ Cadmium ■ Vanadium
■ Copper ■ Zinc
■ Iron

■ Percentage of the total number of samples in which each contaminant was 
detected

■ Percentage of the total number of samples in which each contaminant 
exceeded the screening criteria

■ Magnitude of the highest screening criteria exceedance

CDM also reviewed contaminants that are COPCs for the HHRA; the COPCs that 
contributed the most risk were included as ICs in the RI. Based on these evaluations, 
CDM selected five PAHs, one PCB, and eight metals as indicators representative of 
site-related contamination for all media. Table 4-5 presents the statistics for each 
selected IC. The ICs include:

■ Benzo(a)anthracene
■ Benzo(b)fluoranthene
■ Benzo(a)pyrene
■ Indeno(l,2,3-c,d)pyrene
■ Dibenzo(a,h)anthracene

In addition, VOCs will be considered ICs for groimdwater media. The nature and 
extent of contamination discussions will focus on the listed ICs.

4.1.3 Data Presentation
Analytical data from RI sampling activities were entered into the site database for 
evaluation purposes, and were exported to an Environmental Geographic Information 
System (EGIS) for evaluation and graphical presentation. The data presented on the 
figures in this section are in units consistent with data tables in Appendix J, including: 
organic and inorganic data for aqueous samples are presented in /ig/L; organic data 
for solid samples are presented in /xg/kg; and inorganic data for solid samples are 
presented in mg/kg. Aqueous wet chemistry parameters are presented in mg/L.

4.2 Calculation of Background Concentrations
Site-specific background values for each chemical were calculated for surface sod, 
subsurface soil, sediment, and surface water. Site-specific background values were 
not used for screening purposes, but rather for comparison purposes only. Site- 
specific background values are the calculated 95 percent UCL on the arithmetic mean 
concentration. The 95 percent UCLs were calculated using the statistical procedures 
recommended by EPA, based on the findings of Smgh, Singh, and Engelhardt (1997, 
1999) (EPA 2004).

Several statistical methods can be used to estimate the 95 percent UCL of a data set, 
depending upon the data distribution. Therefore, two key steps are required to 
estimate ^ e  95 percent UCL.

/

1. Determine the distribution of the data (i.e., normal, lognormal, gamma, or non- 
parametric).
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2. Compute the 95 percent UCL using the appropriate procedure for the selected 
data distribution.

In this assessment, both steps were performed with the ProUCL statistical software 
developed for EPA (EPA 2004). Based on EPA guidance (1989) and EPA Region 2 
direction, these steps were performed with the backgroimd data assuming that non- 
detect data have a concentration equal to one half the laboratory-reported contract 
required quantitation limit (CRQL) (i.e., one half the value reported with a "U" 
qualifier). ProUCL calculates the UCL with several computation methods and 
provides a recommended UCL value based on the distribution of the data. The UCLs 
shown in Tables 4-6 through 4-9 are the values recommended by ProUCL.

The ProUCL program tests the normal, lognormal, gamma, and non-parametric 
distributions of each data set and the 95 percent UCLs were calculated with the 
statistical procedures recommended by EPA, based on the findings of Singh, Singh, 
and Engelhardt (1997,1999) (EPA 2004). ProUCL computes the 95%UCL using 5 
parametric and 10 non-parametric methods, depending on the distribution. For 
normal distributions, the t-statistic is used to calculate the UCL. For lognormal 
distributions, one of four different computation methods is used depending on the 
skewness of the data (as indicated by the standard deviation of the log-transformed 
data) and the sample size. For gamma distributions, one of two computation methods 
is used based on a k value, the shape parameter of a gamma distribution. For data sets 
(of all sizes) following a gamma distribution, the exposure point concentration term is 
computed using an adjusted gamma UCL of the mean (when 0.1< k < 0.5) or an 
approximate gamma UCL of the mean (when k >0.5). For values of k<0.1, a 95% UCL 
may be obtained using either the bootstrap-t method or HalTs bootstrap method when 
the sample size is small (less than 15), or the approximate gamma for larger data sets. 
For data sets that do not fit a normal, a lognormal, or a gamma distribution, the 
ProUCL program calculates and recommends a 95% UCL from 1 of the 10 non- 
parametric methods (EPA 2004). These calculations are presented as Appendix M.

4.2.1 Background Soil Samples
CDM collected surface and subsurface soil samples from background soil borings 
located north of the site. Numerous contaminants were detected in background soil 
samples: 7 SVOCs, 1 pesticide, and 13 inorganics exceeded screening criteria.
However, background levels were generally lower than levels in process area and site- 
wide soil boring samples. Background surface and subsurface soil sample 
exceedances are presented in Table 4-10; background calculations and full data results 
are presented in Tables 4-6 and 4-7. The calculated background values for ICs in 
surface and subsurface soil are as follows:
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Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-c,d)p)n:ene
Dibenz(a,h)anthraGene
Aroclor-1254
Arsenic
Cadmium
Copper
Iron
Lead
Mercury
Vanadium
Zinc

Surface Soil 
2,229.72 ug/kg  
2,650.88 ug/kg  
l,714.72ug/kg  
1,321.04 ug/kg  

957.04 ug/kg  
101.82 ug/kg

7.1 m g/kg  
1.57 m g/kg  
154 m g/kg  

25,962 m g/kg  
365 m g/kg  
0.54 m g/kg  
22.9 m g/kg  
152 m g/kg

Subsurface Soil 
4,853.51 ug/kg  
4,267.89ug/kg 
2,180.38ug/kg 
2,257.71ug/kg 

993.17ug/kg 
110.33ug/kg 
5.95 m g/kg  

• 1.11 m g/kg
184.44 m g/kg  
24,031 m g/kg  

206 m g/kg  
0.34 m g/kg  
18.6 m g/kg  
147 m g/kg

4.2.2 Background Sediment Samples
Ten backgroimd sediment samples were collected upstream of the site to represent 
background conditions (outside of any influence from the site). Background sediment 
sample results were below screening criteria, with the following exceptions: 
acenaphthlene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, fluorene, 
indeno(l,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, 4,4-DDD, 4,4-DDE, 
aroclor-1248, antimony, barium, chromium, copper, cyanide, lead, manganese, nickel, 
and zinc. A majority of the compounds exceeded the screening criteria by less than 10 
times. Both benzo(a)pyrene and benzo(b)fluoranthene had 95 percent UCL's 
approximately 300 times the screening criteria. Both benzo(a)anthracene and chrysene 
had 95 percent UCL about 400 times the screening criteria. Background sediment 
sample results and backgroimd calculations are presented in Table 4-8. The calculated 
background values for ICs in sediment are as follows:

Benzo(a)anthracene - 20,000 ug/kg  
Benzo(b)fluoranthene -16,000 ug/kg  
Benzo(a)pyrene -15,000 ug/kg  
Indeno(l,2,3-c,d)pyrene - 7,400 ug/kg  
Dibenz(a,h)anthracene -1,490.8 ug/kg  
Aroclor-1254 - Not detected 
Arsenic - 6.4 m g/kg

Cadmium - 1.1 m g/kg  
Copper - 92.7 m g/kg  
Iron - 33,594.2 m g/kg  
Lead - 83.5 m g/kg  
Mercury - 0.3 m g/kg  
Vanadium r 27.9 m g/kg  
Zinc -195.5 m g/kg

The calculated background values for PAHs may be biased high due to elevated 
concentrations at SD-03. This may indicate that the levels in SD-03 could be from 
another source.

4.2.3 Background Surface Water Samples
Ten background surface water samples, co-located with background sediment
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samples, were collected upstream of the site to represent backgroimd conditions 
(outside of any influence from the site). Ten downgradient (i.e., within 20 feet of the 
site, when feasible) surface water samples were collected within the shoreline area 
adjacent to the site. Background surface water sample results were below screening 
criteria, with the following exceptions: 1,4-dichlorobenzene, bis(2-ethylhexyl) 
phthalate, aluminum, iron, and lead. AU compounds slightly exceeded the screening 
criteria except for aluminum and iron, which were four and five times the screening 
criteria, respectively. The calculated background values for ICs in background surface 
water samples are as foUows: iron - 412.1 /ig/L  and lead - 8.3 jUg/L. The remaining 
ICs were not detected in any background surface water samples, and therefore do not 
have calculated background values. Background surface water sample results and 
background calculations are presented in Table 4-9.

4.2.4 Background Groundwater Samples
CDM installed and sampled a hydraulically upgradient background monitoring well 
(MW-09) located in the southwest comer of the site, for comparison with 
downgradient monitoring well sample results. See Table 4-20 for screening criteria 
exceedances in the background well. Nine VOCs were detected in the background 
well, although benzene was the only VOC that exceeded screening criteria. Benzene 
was detected at 9.6 Mg/L during Round 1 and at 13 f i g/L  during Round 2; benzene's 
screening criteria is 1 /xg /L . The following VOCs were detected during Round 1 
below screening criteria: chloromethane (0.23 J M g/L), vinyl chloride (0.24 J M g/L), 
trans-l,2-DCE (0.83 M g/L), cis-l,2-DCE (1.3 M g/L), and toluene (0.16 J M g/L). The 
following VOCs were detected during Round 2, also below screening criteria; TCE 
(0.13 J M g/L, vinyl chloride (0.3 J M g/L), trans-l,2-DCE (1.0 M g/L), cis-l,2-DCE (1.7 
M g/L), toluene (0.12 J M g/L), carbon disulfide (0.14 J M g/L), and methyl-tert-butyl 
ether (MTBE) (0.12 J M g/L).

Four inorganic analytes exceeded screening criteria in both rounds of groundwater 
samples. The IC iron was detected during both rounds, at 590 and 773 Mg/L, 
respectively. Manganese exceeded screening criteria at 890 and 954 Mg/L, 
respectively, and sodium exceeded screening criteria at 80,000 and 83,900 J Mg/L. 
Thallium exceeded screening criteria during Round 2, at 7.1 J Mg/L. Seven analytes 
were detected, but at levels below screening criteria; barium, calcium, chromium, 
copper, magnesium, potassium, and cyanide.

4.3 Nature and Extent of Contamination
This section presents a summary and interpretation of surface and subsurface soil 
screening and sampling results, sediment and surface water sampling results, and 
vertical profile and groundwater sampling results. Numerous contaminants were 
detected in the site media; however, this section focuses on contaminants that exceed 
the site-specific screening criteria.
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4.3.1 Soil Contamination
CDM collected soil boring screening and sampling data at onsite and off site areas to 
characterize the surface and subsurface soils at the site, including:

Off Site (Backgroimd) Samples 
Analytical Samples:
■ 11 surface soil (0-1 foot bgs) and 10 subsurface soil (2-4 feet bgs) samples from 10 

background boring locations, for a total of 21 background soil samples.
Background samples were analyzed for TCL organics, TAL inorganics, and dioxins 
(all surface and 1 subsurface sample).

Onsite Samples 
Screening Samples:
■ 133 continuous samples for onsite screening from 21 process area soil boring 

locations and 208 continuous samples from 37 site-wide area soil boring locations, 
for a total of 341 soil screening samples; onsite screening was perforrned for VOCs, 
PCBs, and lead.

Analytical Samples:
■ 23 surface (0-1 foot bgs) and 24 subsurface soil (2-4 feet bgs) samples from 21 

locations in the process area, and 39 surface and 40 subsurface soil samples from 37 
locations in the site-wide area, for a total of 126 soil samples. Process area and site- 
wide soil boring samples were analyzed for TCL organics, TAL inorganics, pH, 
TOC, and grain size; process area surface soils were also analyzed for dioxins.

4.3.1.1 Distribution of Indicator Contaminants in Soil
Indicator contaminants were found at levels far exceeding screening criteria in surface 
and subsurface soil samples in both process area and site-wide soil borings. In 
general, surface soils are contaminated with higher levels of ICs than subsurface soils. 
The PAH benzo(a)pyrene, which exceeded the screening criterion in the greatest 
number of samples, represents the general trend of PAH contamination in site soils. 
PAH contamination is generally highest in areas surrounding the former metal shear 
building, and east of this area, along the Hudson River.

The highest concentrations of Aroclor-1254 in laboratory samples were foimd in 
surface soils surrounding the former metal shear and compact/bailer buildings, as 
foimd in both screening and analytical samples.

The highest concentrations of the majority of metal ICs in laboratory samples occur in 
the process area around the former metal shear, compactor/bailer, and smelter 
buildings, in both surface and subsurface soils. However, the highest levels of 
vanadium in the surface soils are concentrated in the northeast comer of the site. The 
highest levels of lead in the surface soils are located east of the former buildings and 
in the southwestern part of the site, and in subsurface soils at the former 
smelter/staging area and in the southwest comer of the site.
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Based on the lead screening results, the extent of lead contamination can be delineated 
in the unsaturated zone below 4 feet bgs. Lead levels in subsurface soils from 4-14 feet 
bgs exceeded screening criteria in many samples. The levels generally decreased with 
depth; lead levels exceeded criteria by the following factors 35 times (4-6 feet), 39 
times (6-8 feet), 15 times (8-10 feet), 7 times (10-12 feet), and under 6 times (12-14 feet).

4.3.1.2 Results of Onsite Soil Screening
Process area and site-wide soil boring samples were collected at 2-foot intervals for 
onsite screening of total VOCs using a PID, PCBs using immvmoassay test kits, and 
lead using XRF technology. Occasionally, split spoons did not contain enough volume 
for all three screening samples. In these cases, priority was given to lead screening, 
followed by VOC screening, and finally, PCB screening. Results of soil screening 
samples are presented below.

Lead Screening Results
Lead screening was conducted on 133 samples from process area soil borings and on 
209 samples from site-wide soil borings. Split spoon recovery in the deeper intervals 
in the site-wide soil borings was generally poor due to increased amounts of fill 
containing scrap metal, broken concrete, wood, plastic, and rubber. Lead was 
detected in approximately 96 percent of all screening samples across the site; 
concentrations exceeded the SSSSC of 400 m g/kg in 68 percent of all samples. The 
calculated backgroimd value for lead in surface and subsurface soil is below the 
SSSSC, and therefore, the majority of all samples also exceeded background values. 
Lead contamination exceeding the screening criterion occurs in all soil borings and at 
all depth intervals. Table 4-13 presents lead soil screening results for the process area 
and site-wide soil boring samples.

In general, the highest lead concentrations in the process area soil borings occur in the 
top 4 feet of soil. Levels in the 0-2 foot interval ranged from 280.5 m g/kg to 8,517 
m g/kg. Levels in the 2-4 foot interval ranged from 400.7 m g/kg to 19,798.4 m g/kg, 
with the highest concentration at PASB-05; this concentration is approximately 50 
times the site-specific screening criterion. PASB-lOc contained the second highest 
concentration in the 2-4 foot interval, at 17,565.3 m g/kg. PASB-05 and PASB-lOc are 
located in the area of the former ash/slag pile by the former metal shear and 
compact/bailer buildings.

Lead concentrations in the site-wide soil borings are generally lower than those in the 
process area soil borings; however, concentrations in the deeper intervals tend to be 
higher than those in the process area. Higher concentrations also tend to occur in the 
southern part of the site, near the former scrap metal and tire piles. The highest levels 
in site-wide soil borings occur in SWSB-30 (15,714 m g/kg in the 6-8 foot interval) and 
SWSB-33 (14,200.9 m g/kg in the 4-6 foot interval).
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Lead contaminant levels by interval are summarized below:

■ 0-2 foot interval: 88 percent of samples exceeded screening criteria; the highest 
concentration (13,900 m g/kg in SWSB-17) exceeded screening criteria by 35 times, 
and is located southeast of the former compactor/baUer building

■ 2-4 foot interval: 83 percent of samples exceeded screening criteria; the highest 
concentration (17,565.3 m g/kg in PASB-lOc) exceeded criteria by 44 times, and is 
located east of the former compactor/bailer building

■ 4-6 foot interval: 66 percent of samples exceeded screening criteria; the highest 
concentration (14,200.9 m g/kg at SWSB-33) exceeded criteria by 35 times, and is 
located in the southeast comer of the site

■ 6-8 foot interval: 63 percent of samples exceeded screening criteria; the highest 
concentration (15,714.9 m g/kg in SWSB-30) exceeded criteria by 39 times, and is 
located along the southern boimdary of the site

■ 8-10 foot interval: 60 percent of samples exceeded screening criteria; the highest 
concentration (5,819.0 m g/kg in SWSB-17) exceeded criteria by 14 times, and is 
located southeast of the compactor/bailer building

■ 10-12 foot interval: 77 percent of samples exceeded screening criteria (note that 
approximately half of the locations were sampled due to lack of sample recovery); 
the highest concentration (2,848.9 m g/kg in PASB-04) exceeded screening criteria 
by 7 times, and is located adjacent to the former metal shear building

■ 12-14 foot interval: 28 percent of samples exceeded screening criteria (note that 
approximately^jne third of the locations were not sampled due to lack of sample 
recovery); the highest concentration (2,290.2 m g/kg in PASB-04) exceeded criteria 
by almost 6 times, and is also located adjacent to the former metal shear building

VOC Screening Results
VOC screening for total VOCs was conducted on 153 samples from process area soil 
borings and on 164 samples from site-wide soil borings. Samples from 15 soil borings 
located in the southern half of the site (PASB-20, PASB-21, and SWSB-20 through 
SWSB-32) were not screened due to instrument malfunction caused by humidity. An 
additional 14 samples were not screened because of low sample volume. Table 4-11 
presents total VOC soil screening results for the process area and site-wide soil boring 
samples.

Approximately 64 percent of the process area soil boring samples indicated the 
presence of VOCs. Concentrations ranged from non-detect to 129 parts per million 
(ppm), with the highest reading in the surface at PASB-05, located in the area of the 
former metal shear building. In general, the highest concentrations in each boring 
were observed in the top six feet of soil. However, several borings had VOCs at the 
deepest sample interval, indicating that contamination may extend below the terminal 
depth of these borings. Of particular note is PASB-15, which extended to 30 feet bgs, 
approximately 15 feet deeper than the majority of the process area soil borings. VOCs 
were detected at PASB-15 in every sample interval, including 8 ppm in the 28-30 foot 
interval.
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Total VOCs were detected at approximately 35 percent of the site-wide soil boring 
samples. Although total VOCs were detected in a lower percentage of site-wide soil 
samples than process area soil samples, the highest overall concentrations were 
located in site-wide soil borings. The highest concentrations were detected in the 
surface at SWSB-15, located approximately 220 feet east of the former compact/bailer 
building; total VOCs were detected at 1,835 ppm in the 0-2 foot interval and at 1,054 
ppm in the 2-4 foot interval. The next highest levels were detected in SWSB-08 (648 
ppm at 2-4 feet bgs), SWSB-07 (470 ppm at 6-8 feet bgs), SWSB-17 (390 ppm at 2-4 feet 
bgs), and SWSB-16 (351 ppm at 4-6 feet bgs). SWSB-17 and SWSB-18 are located 
downgradient of the former compact/bailer building. SWSB-07 through SWSB-09 are 
located downgradient of a former UST.

It should be noted that screening results are for total VOCs, and therefore cannot be 
correlated with individual VOC results from analytical laboratories.

PCB Screening Results
PCB screening was conducted on 87 samples from process area soil borings and on 
181 samples from site-wide soil borings. The majority of samples from 10 to 15 feet 
bgs were not screened for PCBs due to low sample volume. Available soil volume 
was given lower priority for PCB screening than for lead or VOC screening. In 
general, PCB screening results indicate total PCBs in the majority of the screened soil 
samples. Table 4-12 presents PCB soil screening results for the process area and site- 
wide soil boring samples. The immimoassay test kit provides a measurement of total 
PCBs measured in m g/kg, based on the PCB Aroclor-1254; the site-specific screening 
criterion for Aroclor-1254 is 110 ug/kg (equivalent to ppb) or 0.110 m g/kg (equivalent 
to ppm). AH detections exceeded this criterion. The majority of detections also 
exceeded the calculated backgrotmd values for Aroclor-1254 in surface and subsurface 
soU.

The majority of process area soil screening samples exceeded criteria. In general, the 
highest concentrations of total PCBs in the process area soU samples are in surface 
soils located east of the former compactor/bailer building and south of the former 
metal shear building. The highest overall concentration was 52.87 m g/kg, detected in 
the surface at PASB-10, located approximately 50 feet east of the former 
compactor/bailer building, and in the former ash/slag pile. Four contingency borings 
(PASB-lOa through PASB-lOd) were located aroimd PASB-10 to tighten the grid and 
further delineate contamination in the area due to the presence of an unidentified oily 
slurry. Additional samples were coUected from these contingency borings for 
screening purposes from 0-2 feet and 2-4 feet bgs. Each of the addihonal eight 
samples contained total PCBs, with higher levels in the surface intervals. Surface 
concentrations in the four surrounding samples ranged from 11.8 m g/kg to 14.8 
mg/kg. PCBs were observed in surface soils at PASB-09 (12.84 mg/kg) and PASB-14 
(10.78 mg/kg). Two soil borings south of the metal shear building also had PCBs; 
PASB-04 at 12.58 m g/kg in the 0-2 foot interval, and PASB-05 at 12.28 m g/kg in the 2- 
4 foot interval.
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The majority of site-wide soil borings contained PCBs at levels exceeding screening 
criteria. In general, total PCB levels in samples from site-wide soil borings were lower 
than those from process area soil borings. Higher levels were also fovmd at deeper 
depths than in process area soil borings. The highest PCB levels in site-wide soil 
borings were generally found in two areas: in the northeast comer of the site, in the 
area of a former processed soil pile, and in the southeast, downgradient of the former 
smelter and staging area. These areas are both along the Hudson River, and are 
further downgradient of source areas than process area soil borings. The highest 
levels were detected at the 8-10 foot intervals at SWSB-28 (45.6 m g/kg) and SWSB-34 
(20.81 m g/kg), both located in the southeast comer. These are the second and third 
highest detections of PCBs across the site. The highest concentrations from nearby 
borings SWSB-22, SWSB-24, SWSB-25, and SWSB-27 ranged from 7.42 m g/kg to 8.02 
m g/kg, but were in the top 4 feet of soil. SWSB-05 and SWSB-37, both located in the 
northeastern comer, had PCBs at 14.16 m g/kg (0-2 feet) and 8.49 m g/kg (4-6 feet), 
respectively.

4.3.1.3 Results of Indicator Contaminants in Soil Samples
Samples were collected from surface (0-1 foot bgs) and subsurface (2-4 feet bgs) soUs 
at each process area and site-wide soil boring. Screening criteria exceedances for all 
contaminants in process area soil boring samples, including ICs, are presented in 
Table 4-14. Screening criteria exceedances for all contaminants in site-wide soil boring 
samples, including ICs, are presented in Table 4-15.

PAHs
All five PAH ICs were detected in soil samples in both the process area and site-wide 
soil borings. Levels were generally higher in the surface soils. Of the PAH ICs, 
benzo(a)pyrene exceedances were the most prevalent. Isoconcentration maps 
illustrate the distribution of benzo(a)pyrene in surface and subsurface soils, and are 
presented as Figures 4-la and 4-lb, respectively. Benzo(a)pyrene exceeded screening 
criteria in every surface and subsurface soil sample across ^ e  site. Concentrations 
exceeded the calculated backgroimd values in over half the surface soil samples, and 
just under half of the subsurface soil samples. Surface soil exceeded the screening 
criterion up to 371 times, with concentrations ranging from 240 J ug/kg to 23,000 
ug/kg. As shown in Figure 4-la, the highest levels in surface soils are concentrated 
around the former metal shear building (PASS-04 and PASS-02), northeast of the 
former metal shear building (SWSS-06) and on the eastern side of the site along the 
Hudson River (SWSS-16). Subsurface soil levels exceeded the screening criterion up to 
355 times, with levels ranging from 120 J ug/kg to 22,000 J ug/kg. The highest levels 
in subsurface soils (Figure 4-lb) are located northwest (SWSB-06) and adjacent to the 
Hudson River, east of the former metal shear building (SWSB-13 and SWSB-36).

Benzo(a)anthracene, benzo(b)fluoranthene, and indeno(l,2,3-c,d)pyrene were also 
detected in every surface soil sample across the site, with exceedances in the majority 
of locations (Table 4-15). The levels and distribution of these ICs are similar to 
benzo(a)pyrene, although there are fewer screening criteria exceedances and lower 
magnitudes of exceedances. The highest levels in surface soil were in the process area
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(PASS-04); however, in subsurface soil, the highest levels were northwest and east of 
the process area (SWSB-06 and SWSB-36, respectively). Benzo(a)anthracene 
exceedances ranged from 930 J ug/kg to 25,000 ug/kg in siurface soil, up to 40 times 
the screening criterion, and from 830 J ug/kg - 22,000 ug/kg (35 times the screening 
criterion) in subsurface soil. Benzo(b)fluoranthene exceedances ranged from 730 J 
ug/kg to 22,000 u g/k g in surface soil, with the highest level 35 times the screening 
criterion, and in subsmrface soil from 710 ug/kg - 19,000 ug/kg (31 times the screening 
criterion). Indeno(l,2,3-c,d)pyrene exceedances ranged from 650 } ug/kg to 17,000 
ug/kg in surface soil, with the highest level 27 times the screening criterion, and from 
680 J-15,000 ug /k g  in the subsurface (24 times the screening criterion).

Dibenz(a,h)anthracene was detected and exceeded screening criteria in the majority of 
surface soil samples (Table 4-15). Exceedances in the surface soil ranged from 51J 
ug/kg to 5,500 ug/kg, up to 89 times the screening criterion. Exceedances in 
subsurface soils ranged from 73 J ug/kg - 4,300 ug/kg, with the highest concentration 
exceeding the screening criterion by 69 times.

Aroclor-1254
Aroclor-1254 exceeded screening criteria in all but one surface soil location across the 
site, with concentrations ranging from 70 J ug/kg to 35,000 ug/kg. The majority of 
surface and subsurface concentrations also exceeded calculated backgroimd values. 
The PCB exceeded the screening criterion in all process area soil boring locations and 
89 percent of the site-wide soil boring locations (Table 4-15). Exceedances in the 
subsurface soil were generally lower, with ranges from 140 ug/kg to 27,000 ug/kg.
The highest levels in both surface and subsurface soil were in PASS/PASB-05 and 
surrounding areas, near the former metal shear building. Figures 4-2a and 4-2b show  
isoconcentration contours for Aroclor-1254 in the surface and subsurface soils, 
respectively. Isoconcentration contour maps for total PCBs are also presented, as 
Figures 4-2c and 4-2d.

Inorganics
Five of the inorganic ICs (arsenic, copper, iron, vanadium, and zinc) exceeded 
screening criteria in every surface and subsurface soil sample that had usable data 
(Table 4-15). However, arsenic, copper, and lead results for eight site-wide soil 
boring locations in the northern part of the site were rejected for the following 
reasons: lead results were rejected because the absolute difference between the sample 
and duplicate results were greater than 4 times CRQL; arsenic and copper results were 
rejected because the percent recovery was outside of control limits.

Arsenic levels exceeded the screening criterion up to 102 times in surface soils and up 
to 187 times in subsurface soils. Levels exceeded the calculated backgroimd values in 
nearly all surface and subsurface soil samples. Exceedances ranged from 7 to 39.8 
m g/kg in surface soUs, with elevated levels around the former metal shear and 
compactor/bailer buildings. In subsurface soils, exceedances ranged from 4.8 to 73.1 
m g/kg, with the highest concentration located at Ihe southwest comer of the former 
smelter building. Elevated levels were also found near the former metal shear and
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compactor/bailer buildings. Figures 4-3a and 4-3b show arsenic distribution in the 
surface and subsurface soil, respectively. The vast majority of arsenic concentrations 
in both surface and subsurface soil samples also exceeded the calculated backgroimd 
value. '

. , «

Copper exceeded the screening criterion by up to 440 times in the surface and by up to 
266 times in subsurface soils. The majority of the exceedances were also above 
calculated background values. The highest copper concentration in the surface was
11,000 m g/kg, in PASS-19, between the former compactor/bailer and smelter 
buildings. The highest concentration in the subsurface was 6,650 m g/kg, in PASS-11, 
located near the northeast comer of the former metal shear building.

Iron exceedances in the surface soil were up to 56 times the screening criterion. The 
majority of the exceedances were also above calculated background values. The 
highest level (111,999 mg/kg) was in SWSS-ll-D, on the north side of the former 
metal shear building. Subsurface soil exceedances ranged to 153,000 m g/kg, or 77 
times screening criteria; the highest concentration was at PASB-05, adjacent to SWSS- 
11.

I

Vanadium concentrations in surface soils ranged from 33.5 - 760 m g/kg, 3.5 to 97 
times the screening criterion. SWSS-37-D, in the northeast comer of the site, contained 
the highest levels in the surface. In the subsurface, levels ranged from 17.6 - 380 
m g/kg, 2.5 to 49 times the screening criterion. The vast majority of these levels also 
exceeded calculated background values. The highest level was at SWSB-21-D, on the 
east side of the former smelter buUding.

Of all the inorganic ICs, zinc displayed the highest magnitude of exceedances, up to 
545 times the screening criterion in surface soils, and up to 1,665 times the screening 
criterion in subsurface soils. The majority of surface and subsurface soil 
concentrations also exceeded calculated background values. PASB-05, near the 
southeast comer of the former metal shear building, contained the highest levels of 
zinc in both the surface (10,900 J mg/kg) and the subsurface soil (33,300 J mg/kg).

Cadmium exceedances ranged from 2 - 96.5 m g/kg in surface soils and exceeded the 
screening criterion by 2 to 96.5 times. Surface soil levels were highest east of the 
former compactor/bailer building and near the northeast comer of the former smelter 
building; the highest concentration was detected at PASS-06. In subsurface soils, 
cadmium exceeded the screening criterion from 3.3 to 143 times. Exceedances ranged 
from 3.3 to 143 J m g/kg, with magnitudes from 3 to 143 times. Similar to the surface 
contamination, the highest levels in the subsurface are concentrated on the eastern 
side of the former compactor/bailer building; the highest concentration was at PASB- 
14, near the southwest comer of the building footprint. Figures 4-4a and 4-4b 
illustrate cadmium distribution in surface and subsurface soil, respectively.

Lead contamination, unlike arsenic, is highest in the southern half of the site for both 
surface and subsurface soils, as shown in Figures 4-5a and 4-5b. Surface soil
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exceedances ranged from 1.5 to 40 times the screening criterion. The highest 
concentration of lead in surface soils, 15,900 m g/kg in SWSS-24, is adjacent to the 
Hudson River, east of the former smelter building and staging area. Lead 
concentrations in subsurface soils ranged from 134 - 9,970 m g/kg, from below the 
screening criterion to 25 times the criterion. The highest levels were concentrated on 
the southwest comer of the former smelter building (SWSB-20) and in the southeast 
comer of the site (SWSB-31), near the former tire pUes. All surface and subsurface soil 
levels exceeded calculated background values.

Mercury exceedances in surface soils ranged from 0.8 to 15.2 m g/kg, exceeding the 
screening criterion by 8 to 152 times. The highest surface soil levels were between and 
east of the former metal shear and compactor/ bailer buildings, with the highest 
concentration at PASS-09. Subsurface soil exceedances ranged from 0.23 J - 9.1 
m g/kg, with the highest concentration exceeding the screening criterion by 91 times. 
Over half of the concentrations exceeded calculated backgroimd values for surface 
and subsurface soil.

4.3.1.4 Non-Indicator Contaminant Screening Criteria Exceedances in Soil 
Samples
Several non-ICs exceeded screening criteria in surface and subsurface soil samples.

4.3.1.5 Dioxin Data
CDM submitted preliminary dioxin data in a letter (Background and Process Area 
Surface Soil Sample Results for Dioxin) to EPA, dated June 7,2004. CDM collected 10 
surface and 1 subsurface soil samples for dioxin analysis on April 3 and 4,2004 from 
background locations and 15 surface soil samples from process area soil borings.

As per EPA's Office of Solid Waste and Emergency Response (OSWER) Directive
9200.4-26, dated April 13,1998, it is EPA's policy that a preliminary remediation goal 
(PRG) of 1 part per billion (i.e., 1,000 nanograms per kilogram [ng/kg]) toxicity 
equivalents (TEQs) be used for dioxin in residential soils, unless extenuating site- 
specific circumstances warrant a different level. The highest dioxin detection in the 
background soil samples was at BKSS-09D (13.5 ng/kg) and the highest detection in 
the process area surface soil samples was at PASS-14-D (187.7 ng/kg).

Since the detected levels were below EPA's PRG for the compound, no additional 
samples were collected for dioxin analysis as part of the subsurface soil process area 
program and the surface/subsurface site-wide soil boring program. This decision is 
consistent with the scope of work and data quality objectives (DQOs) detailed in the 
EPA-approved QAPP for this project.

4.3.2 Sediment Contamination
CDM collected 10 sediment samples adjacent to the site (SD-11 through SD-20), in the 
Hudson River. Table 4-16 and Figure 4-6 show all sediment screening criteria 
exceedances, including IGs, for the adjacent environmental samples.
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4.3.2.1 Distribution of Indicator Contaminants in Sediment
The majority of site-specific ICs exceeded screening criteria in sediment samples 
adjacent to the site. However, many of these exceedances were below the calculated 
backgroimd values. Since the inorganic ICs are not considered to be naturally 
occurring, this suggests that either these contaminants migrated from other sources 
unrelated to the site or from sources at the site. Since there are many sources of PAHs 
to the Hudson River, it is difficult to determine exactly where these contaminants 
originated from. The highest levels of PAH ICs were found in SD-19, located offshore 
of the southern boundary of the site; two of these ICs were above background values.
It should be noted that the PAH ICs are also designated COCs for the manufactured 
gas plant site located adjacent to and downstream of to the CIM site.

Approximately half of the inorganic ICs exceeded both screening criteria and 
background calculations. The highest levels of inorganic ICs are in samples offshore 
of the southern half of the site and one sample just north of the site. The highest levels 
are concentrated in one sample (SD-I7) located approximately due east of the former 
smelter/staging area and hydraulically downgradient (based on groundwater flow) of 
the former metal shear and compact/bailer bmldings. SD-I7 is located approximately 
125 feet from the river bank. Elevated levels of inorganic analytes may be present 
between the shoreline and the sample location, and possibly beyond.

4.3.2.2 Results of Indicator Contaminants in Sediment Samples 
PAHs
The highest levels of PAH ICs were detected in SD-19, located offshore of tiie southern 
boundary of the site. Indeno(l,2,3-c,d)pyrene and dibenz(a,h)anthracene were 
detected at 7,700 ug/kg and 2,400 J ug/kg, respectively; these levels exceed calculated 
background levels and screening criteria. Benzo(a)anthracene (16,000 ug/kg), 
benzo(b)fluoranthene (15,000 ug/kg) and benzo(a)pyrene (12,000 ug/kg) also 
exceeded screening criteria, but were below background levels. PAH ICs exceeded 
screening criteria in the majority of the remaining adjacent sediment samples, but 
were significantly lower, with overall PAH levels ranging from non-detect to 3,900 J 
(benzo(a)pyrene and benzo(a) anthracene in SD-20).

PCBs
Aroclor-1254 was not detected in any sediment samples. However, Aroclor-1248 
exceeded screening criteria at four locations: SD-11 (520 J ug/kg), SD-13 (220 J ug/kg), 
SD-16 (260 J and 290 J ug/kg) and SD-18 (230 J).

Inorganics
Six inorganic ICs exceeded screening criteria and background levels in adjacent 
sediment samples: arsenic, cadmium, copper, iron, lead, and zinc. The highest levels 
by far were detected in SD-17, approximately due east of the former smelter/staging 
area and hydraulically downgradient of the former metal shear and compactor/bailer 
buildings. All six inorganic ICs exceeded background levels and screening criteria in 
this sample. Iron and zinc exceeded screening criteria in all adjacent sediment 
samples, but exceeded background levels in six and seven samples, respectively. Iron
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levels ranged from 25,000 m g/kg to 69,000 m g/kg; zinc levels ranged from 160 m g/kg  
to 1,100 mg/kg. Copper and lead exceeded screening criteria and background levels 
in three samples, SD-11, SD-17 and SD-20, Cadmium exceeded screening criteria in 
two samples, at 1.4 m g/kg (SD-11) and 1.7 m g/kg (SD-17. Arsenic exceeded 
screening criteria in only one sample, SD-17, at 14 m g/kg.

4.3.2.3 Non-Indicator Contaminant Screening Criteria Exceedances in 
Sediment Samples
The non-ICs foimd at levels exceeding screening criteria in sediment samples adjacent 
to the site include eight SVOCs, two pesticides, one PCB, and five inorganic analytes. 
SVOCs include: 4-methylphenol (exceeded by 3.5 times in 1 sample), naphthalene 
(exceeded by just over one time in one sample), fluorene (exceeded by just over one to 
15 times in 3 samples), phenanthrene (exceeded by 1.5 to 24 times in 5 samples), 
anthracene (exceeded by just over 1 to 10 times in 2 samples), fluoranthene (exceeded 
by 2 to 18 times in 5 samples), pyrene (exceeded by 2 to 26 times in 5 samples), and 
chrysene exceeded by 4 to 308 times in all samples). The two pesticides, 4,4-DDE and
4,4-DDT, exceeded screening criteria by 9 to 30 times in all samples, and by 8 to 27 
times, respectively. Aroclor-1248 screening criteria exceedances ranged from 6,900 to 
16,311 times.

Inorganic exceedances included antimony, chromium, manganese, nickel, and silver. 
Antimony exceeded criteria in 1 sample by 7.5 times. Chromium and manganese 
exceedances were found in all but one sediment sample; chromium's exceedances 
ranged from just over one to three times and manganese's exceedances ranged from 
just over one to four times. Nickel exceeded screerung criteria in all samples, by just • 
over one to five times. Silver exceeded screening criteria in five samples, by two to 
seven times.

4 3.3 Surface Water Contamination
CDM collected 10 surface water samples in the Hudson River adjacent to the site (SW- 
11 through SW-20), co-located with sediment samples. Table 4-17 and Figure 4-7 
show all surface water screening criteria exceedances, including ICs, for the adjacent 
environmental samples.

4.3.3.1 Distribution of Indicator Contaminants in Surface Water
Iron and lead exceeded calculated backgroimd levels and screening criteria in surface 
water samples adjacent to the site. Lead exceedances occurred in only two samples. 
Iron exceedances ranged from 1.2 to 2.5 times screening criteria. In general, iron and 
lead contamination does not exhibit a clear pattern of migration, and are likely 
influenced by tidal flow.

4.3.3.2 Results of Indicator Contaminants in Surface Water Samples
Figure 4-7 shows the results of IC exceedances in samples adjacent to the site. Iron 
exceedances occurred in all but one sample (SW-12), and exceeded the calculated 
backgroimd value in all but two samples (SW-11 and SW-12). Iron exceedances 
ranged from 360 ug/L  to 740 ug/L. The highest iron concentration was in SW-15, east
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of the former compactor/bailer building. Lead exceeded screening criteria and the 
calculated backgroimd value in SW-12 (12 ug/L) and SW-14 (10 ug/L), east of the 
northeastern comer of the site.

4.3.3.3 Non-Indicator Contaminant Screening Criteria Exceedances in 
Surface Water Samples
Aluminum was the only non-IC to exceed screening criteria in surface water samples. 
Aluminum exceeded screening criteria in all surface water samples, at levels ranging 
from two to seven times screening criteria.

4.3.4 Groundwater Contamination
Prior to installing the monitoring wells, CDM collected groundwater samples from 
three vertical profile borings located downgradient of the process area and former 
USTs, to help determine screen depths for monitoring wells. Vertical profile samples 
were collected at the water table, where LNAPL contamination would hkely be 
present, and at 5-foot intervals through the water column, and included screening 
samples for VOCs and laboratory samples for TCL/TAL analyses. Once the 
monitoring weUs were installed, two rounds of samples were collected from each of 
the nine wells, to determine the nature and extent of groundwater contamination at 
the site. The VOCs detected in onsite wells are commonly found in gasoline, and are 
likely a result of leaking USTs or gasoline leaking from crushed vehicles.
Groundwater samples collected to delineate LNAPL are discussed in Section 4.3.5.

4.3.4.1 Distribution of VOCs and Indicator Contaminants in Groundwater
VOCs and inorganic ICs exceeded screening criteria in groundwater across the site. 
VOCs commonly found in gasoline (methyl tert-butyl ether [MTBE], benzene, 
ethylbenzene, and m,p-xylene) were detected above screening criteria in the majority 
of vertical profile groundwater samples and monitoring wells. In general, the vertical 
profile groundwater samples contained more and higher levels of inorganic ICs than 
monitoring well samples. This is likely due to higher levels of particulates in the 
profile samples, onto which inorganics adhere. Monitoring wells were fully 
developed prior to sampling, reducing the amount of particulates and, therefore, the 
concentration of inorganics.

The majority of exceedances are located downgradient (east) of former USTs located 
along the western border of the site. The highest levels of ICs are located adjacent to 
and downgradient of the former compactor/bailer and metal shear buildings, near the 
former tire piles. The highest concentrations are found in MW-5, approximately 250 
feet downgradient of the former metal shear building. Turbidity readings were 
relatively low during both rounds of groundwater samples, and were not likely to 
affect inorganic results.

4.3.4.2 Results of VOCs and Indicator Contaminants in Vertical Profile Wells 
VOCs in Screening and Laboratory Vertical Profile Well Samples
In general, VOC results from screening samples and laboratory samples are not 
comparable; the screening VOC results obtained with a PID are not compound-
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specific (i.e., they are for total VOCs on ly). Therefore, screening VOC results cannot 
be compared with VOC data from laboratory samples. In addition, sample locations 
that indicated higher total VOC levels in screening samples did not contain levels of 
specific VOCs that exceed screening criteria in laboratory samples. For example, in 
VPMW-1, screening results indicated VOC exceedances only in the 15-20-foot and the 
20-25-foot intervals; however, laboratory results indicated exceedances in the 10-15- 
foot and the 25-30-foot intervals.

Four VOCs exceeded screening criteria in both the screening and laboratory samples 
(benzene, ethylbenzene, m,p-xylene, and MTBE). Two additional VOCs (toluene and 
isopropylphenol) exceeded screening criteria in laboratory samples. Methylene 
chloride, which also exceeded screening criteria in screening samples, was detected in 
associated rinsate blanks, and is considered a laboratory contaminant. Table 4-18 
presents screening criteria exceedances in screening samples and Table 4-19 presents 
exceedances in laboratory samples.

The highest levels of VOCs, in both screening and laboratory samples, were detected 
in VPMW-1, in the northwest comer of the site, just north of a former UST; this 
location was originally planned as the backgroimd weU location imtil screening 
results indicated VOC contamination. With the exception of MTBE, aU of the above- 
mentioned VOCs were detected at this location. At VPMW-1, the highest levels were 
in the 10-15 foot interval, and generally decreased in subsequent intervals. For 
example, m,p-xylenes were detected at the 10-15-foot interval at 8,900 ug/L. Levels in 
the 15-20-, 20-25-, and 25-30-foot intervals were 350 ug/L, 25 ug/L  and 190 ug/L, 
respectively. These results reflect both screening and laboratory sample results. One 
VOC (MTBE) exceeded screening criteria in VPMW-4, and ranged from 11 ug/L  to 12 
ug/L  in intervals from 13 to 28 feet bgs. Five VOCs were detected in VPMW-5, with 
the majority and highest levels ia the 26-31 foot interval.

Indicator Contaminants in Laboratory Vertical Profile Well Samples
It should be noted that the VPMW groundwater samples generally contained more 
and higher levels of ICs (inorganics only) than monitoring well samples. This may be 
attributable to the fact that monitoring wells were developed thoroughly to clear the 
well of sediment and particulates, whereas vertical profile sampliag intervals were 
not. As a result, it is likely that the higher levels of particulates in the profile samples 
led to higher concentrations dmring analysis because inorganic analytes tend to adhere 
to particulates. .

Six ICs exceeded screening criteria in the laboratory vertical profile samples; arsenic, 
copper, iron, lead, mercury, and zinc. Levels in VPMW-1 and VPMW-4 generally 
increased with depth, whereas levels in VPMW-5 decreased with depth. Iron, lead, 
and zinc exceeded screening criteria in all seven of the VPMW samples. The highest 
iron levels were foimd from 25-30 feet bgs in VPMW-1 (4,500,000 mg/L). The highest 
lead and zinc levels were foimd from 23-38 feet bgs in VPMW-4 (20,000 m g/L  and
35,000 m g/L, respectively).
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4.S.4.3 Results of VOCs and Indicator Contaminants in Monitoring Wells
Table 4-20 and Figure 4-8 present monitoring well screening criteria exceedances for 
all contaminants, including VOCs and ICs. As noted above, monitoring wells 
contained lower levels of ICs than VPMWs. This is most likely because the 
monitoring wells were fully developed prior to sampling, thereby reducing the 
amount of suspended solids in the samples. This is evident in the relatively low  
turbidity levels during the groimdwater monitoring well samples. Turbidity levels 
during the first round of groundwater samples ranged from 3 to 95 NTUs, with the 
majority of samples under 30 NTUs. Turbidity levels in the second round of 
groimdwater samples ranged from less than 1 to 65 NTUs, with the majority of 
samples below 40 NTUs. As a result, the concentrations of inorganics in monitoring 
well samples are more representative of the aquifer. Turbidity does not affect VOC 
results.

Round 1
VOCs were detected above background levels and screening criteria in five of the 
Round 1 groundwater samples (not including the duplicate sample, MW-05-Rl-Dup) 
(Table 4-20). MTBE exceeded the screening criterion in MW-04 (14 ug/L), MW-05 (14 
ug/L), MW-07 (19 ug/L), and MW-08 (15 ug/L). Other VOCs that exceeded screening 
criteria are benzene in MW-09 (9.6 ug/L), MW-04 (3.8 ug/L) and MW-05 (18 ug/L); 
toluene (9.8 ug/L) and ethylbenzene in MW-05 (62 ug/L); and m,p-xylenes in MW-04 
(6.6 ug/L) and MW-05 (260 ug/L).

Three ICs, (iron, lead, and zinc) exceeded screening criteria and background levels in 
the majority of monitoring weUs during the round 1 sampling event. The highest 
levels of these three analytes were found in MW-05. Iron exceeded screening criteria 
in all nine monitoring wells, including the backgroimd well (MW-09). Iron levels in 
downgradient wells ranged from 4,500 ug/L  to 70,000 ug/L. Lead exceeded screening 
criteria in two monitoring wells, MW-03 (38 ug/L) and MW-05 (91 and 89 ug/L). Zinc 
exceeded screening criteria in one location, MW-05 ^50 and 140 ug/L).

Round 2
VOCs were detected above background levels and screening criteria in six of the 
Round 2 groundwater samples (not including the duplicate sample, MW-05-Rl-Dup) 
(Table 4-20). MTBE exceeded the screening criterion in MW-03 (16 ug/L), MW-04 (47 
J ug/L), MW-07 (26 ug/L), and MW-08 (14 ug/L). Other VOCs that exceeded 
screening criteria are benzene in MW-09 (13 ug/L), MW-04 (1.9 J ug/L), and MW-05 
(4.9 ug/L); ethylbenzene in MW-05 (19 ug/L); and m,p-xylenes in MW-05 (61 ug/L).

During the Round 2 sampling event, the ICs iron and zinc exceeded screening criteria, 
but lead did not. Iron levels were distributed similarly during Round 2, but were 
higher; levels in downgradient wells ranged from 5,550 ug/L  to 87,200 ug/L. Zinc 
exceeded screening criteria in seven wells during Round 2 (compared to two wells 
during Round 1); results were rejected in the remaining two wells. Zinc levels ranged 
from 25.6 J ug/L  to 105 ug/L.
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4.3.4.4 Non-Indicator Contaminant Screening Criteria Exceedances in 
Monitoring Well Samples
Non-IGs that exceeded screening criteria in monitoring wells include the inorganic 
analytes antimony, magnesium, manganese, sodiiun, and thallimn. Magnesium, 
manganese, and sodium exceeded screening criteria during Roxmd 1. Magnesium 
exceeded screening criteria by one to two times in five of the monitoring wells. 
Manganese and sodium exceeded screening criteria in all wells, by 1 to 10 times, and 
by 1.5 to 7.5 times, respectively.

All five of the above-listed cinalytes exceeded screening criteria during Roimd 2, 
including antimony by 11 times in 1 well; magnesium by 1 to 2.5 times in 5 wells; 
manganese by 1.5 to 9 times in all wells; sodium by 1.5 to 10 times in all wells; and 
thalliiun by 9 to 18 times in 8 wells.

4.3.5 LNAPL Delineation
CDM collected soil samples and groimdwater samples to delineate areas of visible 
LNAPL.

4.3.5.1 Distribution of LNAPL
LNAPL is found in two areas (see Figure 4-9a). The first area, which includes soil 
boring locations PASB-02 and PASB-05, is adjacent to the former metal shear building 
on the northern and eastern side, respectively. The second area, which includes soil 
boring locations SWSB-15 and SWSB-16, is located near the Hudson River, just 
downgradient of the former compactor/bailer building. The latter building was 
found to contain free product in the two-level basement; the product was removed in 
early 2004. A cross section through these four borings was prepared to illustrate the 
vertical extent of observed LNAPL or heavy staining in relation to LNAPL sample 
data. The cross section location is shown on Figure 4-9a and the cross section is 
presented as Figure 4-9b. LNAPL observations in the four borings include: 9-27 feet 
bgs in PASB-02, 6-8 feet bgs in PASB-05,1-27 feet bgs in SWSB-15, and 14-15 feet bgs 
in SWSB-16. These limited observations of LNAPL and/or staining are insufficient to 
map a floating LNAPL product plume.

4.3.5.2 LNAPL Soil Sample Results
Results of the LNAPL soil samples are presented in Table 4-21a. VOCs were detected 
in LNAPL soil samples, but at levels below background levels and screening criteria. 
TPH (motor oil and terphenyl-D14) were detected in PASB-02 at 92 and 310 m g/kg, 
respectively, and in SWSB-15 at 85 and 71 m g/kg, respectively.

SVOCs were detected above background levels and screening criteria in both LNAPL 
soil samples. Table 4-21 shows the screening criteria exceedances for soil. 
Benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene, indeno(l,2,3- 
cd)pyrene, and dibenz(a,h)anthracene exceeded screening criteria in process area soil 
boring PASB-02, and in site-wide soil boring SWSB-15.
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Sixteen inorganic analytes exceeded screening criteria: aluminum, antimony, arsenic, 
beryllium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, 
selenium, thallium, vanadium, and zinc in soil LNAPL samples. The highest iron 
concentralion was in PASB-02 (91,800 mg/kg), located north of the former metal shear 
and compactor/bailer buildings.

4.3.S.3 LNAPL Groundwater Sample Results
Results of the LNAPL groimdwater samples are presented in Table 4-21b. VOCs were 
detected above background levels and screening criteria in three of the LNAPL 
groimdwater samples (excluding duplicate sample, GWS-16-LNAPL) (Table 4-21).
The highest MTBE groundwater exceedance was in GWS-16 (58 ug/L) (site-wide soil 
boring location, SWSB-16). BTEX exceeded screening criteria in GWS-15 (site-wide 
soil boring SWSB-15). TPH results for the gasoline range organics ranged from 4.4 
ug/L  to 9.7 ug/L; diesel range organics ranged from 0.78 ug/L  to 3.3 J ug/L. The PCB 
Aroclor-1254 exceeded screening criteria in GWS-02.

The inorganic ICs iron, lead, mercury, and zinc exceeded screening criteria in the 
groundwater LNAPL samples. The highest lead concentration was in GWS-16 (380 
ug/L), east of the former metal shear and compact/bailer buildings. It should be 
noted that the sampling method used to collect LNAPL groundwater samples (i.e., 
with a Geoprobe drive-point sampler and peristaltic pump) may result in inorganic 
levels that are biased high due to the increased presence of fine sediment in the 
samples.

A strong correlation was not observed between LNAPL soil and groimdwater samples 
in the same boring because samples were collected from different zones of each of the 
borings.
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Section 5 
Contaminant Fate and Transport'
This section examines the chemical and physical processes that affect the fate and 
transport of contaminants in the soils, sediments, surface water, and groimdwater at 
the site. The focus will be on the ICs, as described in Section 4. An understanding of 
the fate and transport of contaminants aids the evaluation of current and future 
potential exposure risks and the evaluation of remedial technologies in the feasibility 
study. This section provides the following:

■ A listing of the ICs for the site
■ A summary of the relevant physical-chemical and mobility-related properties of 

the ICs, as needed to describe their fate and transport
■ A discussion of processes that affect contaminant fate and the fate of the IC 

contaminants in the environment
■ A discussion of processes that affect contaminant transport and the transport 

potential of the IC contaminants
■ A description of the conceptual site model (CSM)
■ A summary of the fate and transport evaluation

5.1 Contaminants
Contaminants detected in site media are discussed below, including COPCs evaluated 
in the HHRA and the ICs presented in Section 4. The contaminants of potential 
ecological concern (COPECs) were selected during the SLERA evaluation.

5.1.1 Contaminants of Potential Concern
COPCs are identified for the HHRA based on several criteria, including their toxicity 
characteristics, frequency, and the maximum concentration at which they were 
detected in the various media at the site. The human health COPCs are listed on Table 

■ 6-1. Shown below by media are the ICs discussed in this section and the media for 
which they are COPCs.

■ Surface Soil - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoraiithene, 
dibenz(a,h)anthracene, indeno(l,2,3-cd)pyrene, Aroclor-1254, arsenic, cadmium, 
copper, iron, lead, mercury, vanadium, and zinc

■ Subsurface Soil - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, indeno(l,2,3-cd)pyrene, Aroclor-1254, arsenic, cadmium, 
copper, iron, lead, mercury, vanadium, and zinc

■ Sediment - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, indeno(l,2,3-cd)pyrerie, arsenic, copper, iron, lead, and 
vanadium

■ Surface water - none

■ Groundwater - arsenic, copper, iron, lead, mercury, and vanadium
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5.1.2 Contaminants of Potential Ecological Concern
A listing of COPECs were developed for in the SLERA, and are discussed in Section 
'6.2.

5.1.3 Indicator Contaminants
A list of ICs was developed for the RI report as discussed in Section 4.1.2 and are listed 
in Section 5.1.1. The fate and transport of these ICs are evaluated in the following 
subsections; other compound detections in site media are not discussed.

5.1.4 Chemical and Physical Properties of Indicator Contaminants
To predict the fate or persistence and potential transport of ICs that are present in 
soils, sediments, surface water, and groundwater, it is necessary to identify which 
contaminants are hkely to leach or degrade. This depends on a given chemical's 
physical and chemical properties and the properties of the media through which it 
migrates. Table 5-1 presents the chemical and physical properties of the ICs. The 
properties are defined in the following paragraphs and discussed in the next section.

The solubility of a chemical is the upper limit of its dissolved concentration in water at 
a specified temperature. Concentrations in excess of solubility may indicate sorption 
onto sediments, a co-solvent effect, or the presence of a non-aqueous phase liquid. As 
shown in Table 5-1, the PAHs have moderate water solubility, ranging from l.OE-2 
m g/L (benzo(a)anthracene) to 5.0E-4 m g/L  (dibenz(a,h)anthracene); Aroclor-1254 
solubility also falls in this range 6E-2 mg/L. The solubility of metals is dependent on 
the anion to which it is bonded. All IC metals are insoluble in water with some 
having soluble salts.

Vapor pressure is the pressure exerted by a chemical vapor in equilibrium with its 
solid or liquid form at any given temperatiure. It is used to calculate the rate of 
volatilization of a piure substance from a surface or to estimate a Henry's Law constant 
for chemicals with low water solubility. The higher the vapor pressure, the more likely 
a chemical is to exist in a gaseous state. At the facility, the ICs have relatively low  
vapor pressure, ranging from 7.7E-5 (Aroclor-1254) to l.OE-10 millimeters (mm) of 
mercury (Hg) (dibenz(a,h)anthracene) and indeno(l,2,3,-c,d)pyrene. These values 
indicate that these PAHs and PCBs wiU not evaporate from near-surface soil or water. 
The metals also exert very little or no vapor pressure at normal temperatures and 
pressure. These ICs exert very low vapor pressure so volatility is not of importance to 
these chemicals.

Henry's Law constant provides a measure of the extent of chemical partitioning 
between air and water at equilibrium. The higher the Henry's Law constant, the more 
likely a chemical is to volatilize rather than to remain in water. At the site, the PAHs 
have Henry's Law constant less than 10-3atmosphere-m3/mole (atm-m3/mol), 
indicating they are not volatile in water. The Henry's Law constant for PCB Aroclor- 
1254 indicates it may be somewhat volatile. In contrast, the PAHs are less likely to 
partition to air. Little data is available for Henry's Law constants of metals.
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The organic carbon partition coefficient (Koc) provides a measure of the extent of 
chemical partitioning between organic carbon and water at equilibrium. The higher 
the Koc, the more likely a chemical is to bind to soil or sediment rather than to remain 
dissolved in water. At the site, the PAHs Koc values are high, ranging in the himdred 
thousands; for example, 9.69E+5 m L/g for benzo(a)pyrene, and 3.1E+5 m L /g for 
Aroclor-1254, indicating that these ICs are more likely to bind to soil or sediment and 
have low to moderate mobility in water.

The soil distribution coefficient (Kd) provides a soil- or sediment-specific measure of 
the extent of chemical partitioning between soil or sediment and water, adjusted for 
dependence upon organic carbon. Kd is adjusted using the fraction of organic carbon 
(Foe) of the soil/sediment as shown in the formula Kd = Koc x Foe. A higher Kd 
indicates that a chemical is more likely to bind to soil or sediment rather than to 
remain in the dissolved phase, thereby reducing the transport capability. Site-specific 
Kd values were calculated for organic ICs (Table 5-1) using the average total organic 
carbon (35,200 m g/kg) determined for soil samples.

The octanol-water partition coefficient (Kow) provides a measiure of the extent of 
chemical partitioning between water and octanol at equilibrium. The greater the Kow, 
the more likely a chemical is to partition to octanol rather than to remain in water. 
Octanol is used as a surrogate for Lipids, and Kow is used to predict bioconcentration 
in living organisms. At the site, aU PAHs and Aroclor-1254 have relatively high Kow 
indicating that they have a high potential to bioconcentrate in living organisms. No 
data is available for the IC metals. The organic ICs are not mobile; however, any of 
these contaminants transported offsite have high Kow values so bioconcentration in 
organisms living in the Hudson River would be important.

5.2 Contaminant Fate
The selected contaminants fall into two main contaminants classes, PAHs/PCB and 
metals. Contaminant fate describes the length of time that a contaminant wiU remain 
in its original chemical state in the envirorunent. Chemicals that persist in a given 
medium are those that form insoluble precipitates, or resist biodegradation, 
hydrolysis, and volatilization. The fate of rhetals depends on partitioning between 
soluble and insoluble particulate solid phases. Partitioning is affected by adsorption, 
precipitation, co-precipitation, and complexation. These processes are governed by 
pH, Eh, ionic strength of the water, concentration of the complexing ions, and the 
concentration and type of metals.

5.2.1 Processes That Affect Fate
The major processes affecting the fate, or persistence, of the site's ICs are dissolution 
and precipitation. Redox conditions and pH govern the stability of metal species and 
determine whether a metal will precipitate from solution and what ionic species (or 
phase) of dissolved metals wiU be present. The most persistent chemicals are those 
that form insoluble compoimds, precipitate, or do not hydrolyze or biodegrade.
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Dissolution - Dissolution is the process of dissolving, changing, or separating a 
substance into component parts or changing it from a solid to a fluid state.
Mechanisms that cause or enhance dissolution include solution by heat, moisture 
liquefaction, melting, or decomposition.

Precipitation - In chemistry, precipitation is the condensation of a solid from a 
solution. This occurs when the solution is saturated, whereupon the solid forms, and 
usually sinks to the bottom of the solution. Chemical precipitation is commonly used 
to remove dissolved (ionic) metals from solutions. The ionic metals are converted to 
an insoluble form (particle) by the chemical reaction between the soluble metal 
compotmds and the precipitating reagent. The particles formed by this reaction are 
removed from solution by settling and/or filtration. The effectiveness of chemical 
precipitation is dependent on several factors, including the type and concentration of 
ionic metals present in solution, the precipitant used, the reaction conditions 
(especially the pH of the solution), and the presence of other constituents that may 
inhibit the precipitation reaction.

Hydrolysis - Hydrolysis is a chemical decomposition process that uses water to split 
chemical bonds of substances. There are two types of hydrolysis, acidic and 
enzymatic. Hydrolysis occurs in certain inorganic salts in solution, in nearly all non- 
metallic chlorides, in esters, and in other organic substances.

Biodegradation - Biodegradation is the breakdown of organic contaminants by 
microbial organisms into smaller compounds. The microbial organisms transform the 
contaminants ttirough metabolic or enzymatic processes. Biodegradation processes 
vary greatly, but frequently the final product of the degradation is carbon dioxide or 
methane. Biodegradation can occur under aerobic conditions, where oxygen is 
present, or xmder anaerobic conditions, where oxygen is absent.

5.2.2 Fate of PAHs
PAHs are a group of chemicals formed during the incomplete biuning of coal, oil, gas, 
wood, garbage, or other organic substances. PAHs generally occur as complex 
mixtures, not as single compoimds. They are foimd throughout the environment in 
air, sod, and water. They frequently are attached to dust particles or as solids in soil 
or sediment.

The degree of persistence of PAHs increases with the size of the compound's chemical 
structure. The relatively high octanol/water coefficients of PAHs indicate that, in 
water, they will primarily be detected in the suspended particulate fraction. The 
larger PAHs such as benzo(a)anthracene and benzo(b)fluoranthene are not volatile 
and loss to the atmosphere is insignificant. Biodegradation and biotransformation are 
the ultimate fate mechanisms affecting most PAHs. The smaller PAHs, such as 
phenanthrene, are readily biodegraded, with half-lives in soil measured in hours to 
weeks. The larger PAHs take much longer to biodegrade, with half-lives measured in 
weeks to months. Some PAHs can readily evaporate into the air from soil or surface 
waters. PAHs can break down by reacting with sunlight and other chemicals in the

Section 5
Contaminant Fate and Transport

CDM 5 4
Con Iron - Final R l Report



air, over a period of days to weeks. Most PAHs do not dissolve easily in water. They 
adhere to solid particles and settle to the bottoms of lakes or rivers. Microorganisms 
can break down PAHs in soil or water after a period of weeks to months. In soils, 
PAHs are most likely to adhere tightly to particles.

5.2.3 Fate of PCBs
PCBs are extremely stable organic compoimds composed of two linked benzene rings 
to each of which up to five chlorine atoms may be attached. They are high molecular 
weight compoimds that exhibit low water solubility, low flammability, low vapor 
pressure, low electrical conductivity, and high heat capacity. These characteristics 
made them suitable for wide uses in industry as coolants and insulators. PCBs were 
likely foimd in some of the electrical equipment in the materials at the Consolidated 
Iron site.

PCBs are mixtures of up to 209 individual chlorinated compounds (known as 
congeners). There are no known natural sources of PCBs. PCBs are either oily liquids 
or solids that are colorless to light yellow. Some PCBs can exist as vapor in air. PCBs 
do not readily break down in the environment and thus may remain for very long 
periods of time. In water, a small amoimt of PCBs may remain dissolved, but most 
adhere to organic particles and bottom sediments. PCBs also bind strongly to soil. 
PCBs are taken up by small organisms and fish in water. They are also tl^ken up by 
other animals that eat these aquatic animals as food. PCBs acciunulate in fish and 
marine mammals, reaching levels that may be many thousamds of times higher than in 
water.

Biodegradation of PCBs is very slow and occurs under aerobic or anaerobic 
conditions. It involves chemical degradation by microbes in soil or water. For the 
PCBs present at the site, soil is the more important media. Aroclor-1254 does not 
biodegrade readily under aerobic conditions and is persistent (Abramowicz 1990). In 
addition, TOC in the soil and sediments rhakes this a less important mechanism for 
the transformation of PCBs. Reductive dechlorination is known to occur on a limited 
basis under soil anaerobic conditions.

5.2.4 Fate of Inorganic ICs
The physical characteristics of metals are important because they affect the behavior of 
the metal, determining whether it will form a solute allowing it to be mobile under 
aqueous conditions or show tendencies to precipitate and sorb to particulate material. 
The sources of inorganic ICs at the site are presiuned to originate from the highly 
variable types of metal wastes that were processed at the site.

Arsenic - In soils, arsenic typically exists as the arsenate (As[V]) or the arsenite (As 
[III]). The chemical species is dependent on soU pH and redox potential. The fate of 
arsenic is affected by the iron content, and to some extent, the manganese content of 
the soil. Under oxidizing conditions, arsenic wiU remain sorbed to iron and 
manganese oxides in the soil. Under reducing conditions, such as exist in sediments 
or under flooding conditions, absorbed arsenic may be released and avaUable for
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transport. Microbial action can also cause release of arsenic through reductive 
dissolution.

In the aqueous matrix, arsenic adsorption is the main controlling factor. The Kd value 
reflects the level of adsorption, and is affected by pH, temperature, and the arsenic 
oxidation state.

Cadmium - Cadmium is an element that occurs naturally in the earth's crust. It is 
usually foimd as a mineral combined with other elements such as oxygen (cadmium 
oxide), chlorine (cadmium chloride), or sulfur (cadmium sulfate, cadmium sulfide). 
These compoimds are solids that may dissolve in water but do not evaporate or 
disappear from the environment. All soils and rocks contain some cadmium. 
Cadmium does not break down in the environment but can change into different 
forms. Some of the cadmium that enters water will bind to soil but some will remain 
dissolved in the water. Cadmium in soil can enter water or be taken up by plants.
Fish, plants, and animals take up cadmium from the environment.

Copper - Copper occurs naturally in rock, soil, water, sediment, and air. It also occurs 
naturally in plants and animals, and it is an essential element for all organisms.
Copper may exist in two oxidation states: +1 or +2. Copper (+1) is imstable. In aerated 
water over the pH range of most natural waters (6 to 8), copper (+1) oxidizes to the +2 
state. Most copper in water is found as particulate matter and eventually settles out, 
precipitates out, or adsorbs to organic matter, hydrous iron or manganese, oxides and 
clay in sediment or in the water column. The amoimt of copper able to remain in 
solution is directly dependent on water chemistry, especially pH, temperature and the 
concentration of other chemical species. Bioconcentration of copper in aquatic 
organisms is relatively low, probably mediated by natural regulatory mechanisms 
(EPA 1998).

Iron - Iron is a relatively abimdant element in the universe. Iron nuclei are very stable 
although pure iron is very reactive chemically, and rapidly corrodes, especially in 
moist air or at elevated temperatures. Iron metal reacts in moist air by oxidation to 
give a hydrated iron oxide. This does not protect the iron surface to further reaction 
since it flakes off, exposing more iron metal to oxidation. On heating with oxygen, the 
result is formation of the iron oxides FezOj and Fe304. Chemical reactions also occur 
when iron is exposed to acidic conditions.

Lead - Lead is a naturally occurring metal found in small amoimts in the earth's crust. 
Metallic lead does not dissolve in water. Lead can combine with other chemicals to 
form lead compounds or lead salts. Some lead salts dissolve in water better than 
others. The lead (II) oxidation state is the more stable, and there is a strong tendency 
for lead (IV) compoxmds to react to give lead (II) compoimds. Lead (IV) chloride 
decomposes at room temperature to give lead (II) chloride and chlorine gas. Lead (IV) 
oxide decomposes on heating to give lead (II) oxide and oxygen. Lead (IV) oxide also 
reacts with concentrated hydrochloric acid, oxidizing some of the chloride ions in the
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acid to chlorine gas. Overall, chemically lead tends to reduced from the +4 to the 
more stable +2 state.

Mercury - Mercury is an element that occurs naturally in the environment in several 
forms. In the metallic or elemental form, mercury is a shiny, silver-white, odorless 
liquid with a metallic taste. Mercury can also combine with other elements, such as 
chlorine, carbon, or oxygen, to form mercury compounds. One organic form of 
mercury, methylmercury, is of particular concern because it can bioaccumulate. 
Mercury in the eiiviroivment can slowly change from organic to inorganic forms and 
vice versa by microorganisms and natural chemical processes.

Vanadium - Vanadium is naturally occurring and frequently combines with elements 
such as oxygen, sodium, sulfur, or chloride. It does not dissolve weU in water, so it 
generally adheres to soils or sediments. Vanadium oxide is a component in special 
kinds of steel used for automobile parts, springs, and ball bearings.

Zinc - Zinc is one of the most common elements in the earth's crust. Metallic zinc is 
mixed with other metals to form alloys such as brass and bronze and is also used to 
make dry cell batteries. Zinc also combines with elements such as chlorine, oxygen, 
and sulfur to form zmc compounds including zinc chloride, zinc oxide, zinc sulfate, 
and zinc sulfide. The level of dissolved zinc in water may increase as the acidity of 
water increases.

5.3 Contaminant Transport
This section discusses the conditions at the site that may affect contaminant transport, 
potential contaminant transport pathways, potential contaminant transport 
mechanisms, and transport properties of each IC for the site.

5.3.1 Properties of Site Media Influencing Contaminant Transport
5.3.1.1 Topography
The site is in the Lower Hudson VaUey, on the west bank of the Hudson River. The 
site has relatively low topographic relief, with elevations ranging from approximately 
20 feet amsl to less than 7 feet amsl adjacent to the Hudson River (at mean low tide 
elevation). Surface water nmoff into the Hudson River occurred in the past on the 
northeastern side of the site. A small berm constructed of site soils currently 
minimizes surface runoff into the river.

5.3.1.2 Groundwater
Groimdwater in Orange County occurs in both unconsolidated sand and gravel 
aquifers and consolidated bedrock aquifers. Sand and gravel aquifers exist in both 
unconfined and confined environments. The bedrock aquifers are almost always 
considered confined or semi-confined and are generally overlain by confining layers 
of glacial till or low permeability deposits. The unconsolidated water table aquifer, 
which overUes the bedrock aquifer, is comprised of till material underlain by native 
sand and gravel with localized silt lenses. The water table aquifer is approximately 20
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feet thick. All of the monitoring wells are installed within this aquifer. The water 
table at the site is generally flat, with elevations ranging from 3.18 feet amsl (14.43 feet 
bgs) at MW-1 in the northwest comer of the site, to 0.44 feet amsl (11.97 feet bgs) at 
MW-7 in the southeastern part of the site. .Flow is to the east/southeast, toward the 
Hudson River. Groundwater flow velocity, based on hydraulic conductivity values, is 
estimated to be 0.42 ft/d.

5.3.1.3 Soil and Groundwater Chemistry
A variety of factors affect the mobihty of metals in soil/water systems, including:

■ The pH and oxidation/reduction (redox) potential, which affect the speciation of 
all metals and complexing agents

■ The amount of organic matter present in the soil and the distribution of soil 
particles

■ The presence of water (soil moisture,content)
■ The presence of other complexing chemicals in solution
■ The temperatme
■ Soil properties, such as cation exchange capacity, the presence of hydrous oxides of 

iron and magnesium

The RI included measurements for pH, redox, and TOC, as summarized below.

p H

The pH of soils and groimdwater affects the hydrolysis rate, partitioning equilibrium, 
and contaminant solubility. Soil, sediment, surface water, and groundwater pH 
values collected during the RI are summarized below.

Section 5
Contaminant Fate and Transport

Medium pH low eH.,high pH average
Surface soil 7.5 8.2 7.8
Subsurface soil 8.0 9.5 8.58
Sediment 6.3 9.6 6.91
Surface water 7.53 8.23 7.99
Groundwater 5.89 7.95 7.34

Redox Potential
Redox potential determines the chemical species that predominate and, therefore, the 
mobility and fate in the environment. High redox potential values favor the existence 
of oxidized species, whereas, low redox favors reduced species and those compounds 
without oxygen or multiple bonds. The site redox values in surface water ranged 
from 170.2 to 268 millivolts (mV). The groundwater redox values ranged from -10.9 to 
-269.6 mV. In general, the ICs should be relatively immobile in surface water and/or 
groundwater. This is confirmed by the presence of metals in sediments but limited 
detections in water samples.

TOC
High organic content in soil increases contaminant absorption and hinders the
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movement of contaminants through the soil. Soil and sediment TOC results (in 
m g/kg) are summarized below.

Medium TOC average Foe (TOC*10- 1̂
Soil 48,500 4.85%
Sediment 39,850 3.98 %

The TOC values suggest that those site contaminants subject to retardation will likely 
be trapped by the soils or sediment. This condition is generally supported by the 
limited exceedances of screening criteria in surface water and groimdwater.

5.3.1.4 Potential Contaminant Transport Pathways
Potential contaminant transport pathways as mechanisms for soil contamination to 
reach surface water and/or groundwater are outlined below.

■ Atmospheric release of metals and PAHs from smelter and subsequent 
precipitation and adsorption to soil particles on the ground surface

■ Release of chemicals from underground storage tank to the groundwater
■ Rainwater flow through contaminated soils and subsequent flushing through 

dissolution of ICs into the groundwater
■ Migration and re-distribution of contaminants present in soil via surface runoff, 

especially at the northeastern end of the site, to the Hudson River sediments and 
surface water

■ Direct migration of contaminants through unconsolidated soils to the water table
■ Discharge of groundwater to the Hudson River

and to a lesser extent:

■ Volatilization of organic chemicals from the ground to the atmosphere
■ Volatilization of organic chemicals at groundwater discharge points in the Hudson 

River

5.3.2 General Transport Mechanisms
The major processes that affect the transport, or mobility, of ICs in soils, sediment, and 
Uquid media include surface runoff and transport, advection, dissolution/ 
precipitation, bio-accumulation and bioconcentration.

Dissolution/precipitation. Whether a chemical is transported in a dissolved state in 
infiltrating water or is precipitated out of solution depends on the solubility of that 
chemical in water, and competition or interference with other chemicals being 
transported. The IC metals are relatively insoluble and the PCB Aroclor-1254 is 
slightly soluble, but solubility, especially for metals, is dependent upon redox 
conditions and pH.

Bioaccumulation and bioconcentration. Some chemicals, such as lead, mercury, and 
PCBs, tend to bioaccumulate or bioconcentrate in animal or plant tissue. In fact, plant
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uptake is sometimes used as a remedial strategy to remove these contaminants from 
soils and sediments. Bioaccumulahon represents an uptake and buildup rate in a 
species that ingests or uptakes the contaminant that is faster than its elimination rate. 
This can be a concern for higher-level biota, including the human population, for 
contaminants such as lead, mercury, or PCBs. Higher concentrations can occur in 
predatory species, especially those at the top of the food chain.

Air Dispersion and Transport. If site-related contaminants became entrained in the 
atmosphere, they might be transported to other locahons, due to local meteorological 
patterns. Smelter operations on-site possibly enabled this transport mechanism. The 
dispersion meteorology of an area is tiie ability of the atmosphere to disperse 
air-entrained constituents released from a source. Dispersion meteorology is expressed 
as several atmospheric variables including virind speed, wind direction, ambient 
temperature, level of mixing height, surface roughness, and ambient turbulence level. 
These variables change considerably with location and time.

Originating from ground sources, they are not expected to penetrate the atmosphere 
to any extent. The exposed surface contamination at the site could facilitate air 
transport of Aroclor-1254 and most metals.

Dust Emissions. In general, surface soil contaminants could be released to the 
atmosphere through the generation of dust during construction/excavations, 
redistribution of excavated fill diuring the construction of the sewage treatment plant 
that is located to the west of the property, sampling, travel over unpaved roads, or 
from wind-blown fugitive dust. All ICs in smrface soils exceeded their respective 
screening levels; therefore, dust emission is a potential transport pathway.

Volatilization. Volatilization onsite is limited to surface soil contaminants. PCBs will 
volatilize from surface sods. Volatilization of VOCs from soils and groundwater 
is/w as high due to their high Heiuy's law constant. The limited detections of VOCs 
in soil samples indicates that volatilization was a predominant process in that 
medium. Volatilization of VOCs from groimdwater occurs at the water table, likely 
releasing vapors into the overlying unsaturated zone.

5.3.2.1 Groundwater Transport Processes
The mechanisms which govern contaminant transport in the groundwater flow 
regime (i.e., solute transport) include various physical and chemical processes. These 
tTcinsport processes include advection, hydrod)mamic dispersion, retardation 
(primarily via adsorption), and biodegradation. Each of these processes and how they 
influence contaminant migration are described below and in Section 5.5.

Advection. Advection describes the process of solute migration due to the average 
bulk movement of groundwater and typically is the most important factor governing 
the transport of contaminants in groundwater. Advection defines the direction and 
velocity of a plume's center of mass. The rate of transport, on average, is equal to the 
flow rate of the water or wind. The advective transport term is computed using

Section 5
Contaminant Fate and Transport

CDM
Con Iron - Final R I Report

5-10



velocities determined by solving the groimdwater flow equation, which is a function 
of hydraulic conductivity, hydraulic gradient, and flow cross-sectional area. Average 
linear groundwater velocity (v) is a function of hydraulic conductivity, hydraulic 
gradient, and effective porosity (q). Effective porosity values typically fall within the 
range of values of specific )deld and total porosity. Specific yield (i.e., the amount of 
water released from storage per unit drop in piezometric head) represents the lower 
limit of reasonable effective porosity values.

Dispersion and subsequent related dilution of concentrations occurs and is directly 
related to the advective flow rate.

Hydrodynamic Dispersion. Hydrodynamic dispersion describes the spread of 
contaminants around an average groundwater flow path, beyond the region they 
would normally occupy due to advection alone. Hydrodynamic dispersion is the sum 
of two processes: mechanical dispersion and molecular diffusion. Mechanical 
dispersion results from mixing that occurs as a consequence of local variations in 
groundwater velocity and the aquifer's matrix. Molecular diffusion results from 
variations in solute concentrations within the groundwater system. However, this 
effect is generally secondary to and negligible compared to the mechanical dispersion 
effect (Zheng 1992).

A dispersion term is incorporated to account for variability of flow (Reilly et al. 1987). 
The most important variable in this respect is hydraulic conductivity (Domenico and 
Schwartz 1997). The coefficient of hydrodynamic dispersion is, therefore, typically 
reduced to the following equation:

I
D = av

where: D = coefficient of hydrodynamic dispersion
a  = dispersivity
V = average linear groundwater velocity

In evaluating solute transport, dispersion is quantified by specifying longitudinal 
dispersivity and transverse dispersivity. Longitudinal dispersion (i.e., the magnitude 
of dispersion along, or parallel, to the average direction of groundwater flow in the 
horizontal plane) depends on longitudinal dispersivity [rhultiphed by advective 
velocity (v)]. Similarly, transverse dispersion, or the magnitude of dispersion 
perpendicular to the average direction of groundwater flow, depends on transverse 
dispersivity. Typically, for fully three-dimensional solute transport evaluations 
involving dispersion, values are specified for longitudinal dispersivity (ccL), and the' 
ratios of both horizontal transverse dispersivity (aTh) and vertical transverse 
dispersivity (aTv) to the longitudinal dispersivity are specified.

Retardation. Dissolved contaminants may interact with aquifer solids encoimtered 
along the flow path via adsorption, partitioning, ion-exchange reactions, and other 
chemical and physical processes which remove the dissolved constituent from
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groundwater. These interactions distribute the contaminant between the aqueous 
phase and the aquifer solids, diminish concentrations of the contaminants in the 
aqueous phase, and retard the movement of the contaminant relative to groimdwater 
flow (MacKay et al. 1985). The higher the fraction of contaminant sorbed, the more its 
transport is retarded. Due to the various physical and chemical removal processes 
(primarily adsorption), a solute may move more slowly than the groundwater. A 
typical method of generally describing this phenomenon in solute transport 
evaluations is by using a retardation factor. This factor, which has the form of a 
correction of the velocity of the movement of groundwater, is shown in the following 
equation (Freeze and Cherry 1979);

R = 1 + (pb/Ti) Kd

where: pb = soil bulk density
T| = effective porosity 
Kd = distribution coefficient 
R = retardatipn factor

The distribution coefficient is a function of the soil's and solute's chemistry, and 
therefore, is compound-specific. The amount of organic carbon present in the aquifer 
matrix is a key factor. The distribution coefficient is defined by:

Kd = Cs /  Cw = foe Koc

where; Cs = concentration by weight in soil
Cw = concentration by volume in water 
Foe = fraction of organic carbon 
Koc = partitioning coefficient

These equations assume rapid reversible adsorption with a linear isotherm. Cenerally, 
the larger the Kd value, the greater the compound's affinity for the solid matrix 
(Rutgers University 1993). Some contaminants are described as being conservative, 
indicating very low Kd. For plumes characteristic of these contaminants, the 
contaminant's mass moves at essentially the same rate as the average linear 
groundwater velocity.

For the CIM Site the retardation factor for each contaminant was calculated and 
presented in Table 5-1. An effective soil bulk density of 1.57 gram per millihter (g/mL) 
and an effective porosity of 30% were used in the calculation. As shown in Table 5-1, 
retardation factors of PAHs at the site and Aroclor-1254 range from 5.7E+4 to 6.4E+5 
(lower values obtained from calculations using literature Kd values), indicating that 
these PAHs are highly retarded in soils at the site. The metals have relatively lower 
retardation factors indicating that they are more mobile and have potential to sorb to 
suspended solids in groundwater.
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5.3.3 Mobility of PAHs
The movement of PAHs in the environment depends on properties such as how easily 
they dissolve in water, and how easily they evaporate into the air. PAHs in general do 
not easily dissolve in water. As a result of combustion activities, they are present in 
air as vapors or adhered to the surface of small sohd particles. They can travel long 
distances before they return to earth in rainfall or by particle settKng. Some PAHs 
evaporate into the atmosphere from surface waters or sods, but most adhere to solid 
particles and settle to the bottoms of rivers or lakes. In soils, PAHs are most likely to 
adhere tightly to particles. PAHs can breakdown to longer-lasting products by 
reacting with sunlight and other chemicals in air, generally over a period of days to 
weeks. Breakdown in soil and water generally takes weeks to months and is caused 
primarily by the actions of microorganisms.

PAHs were widely present in process area and site-wide soils, with screening criteria 
exceedances ranging from 57 percent to 100 percent of samples. Numerous PAHs 
were also detected in sediment samples. PAHs did not exceed screening criteria in 
surface water or groimdwater.

Table 5-1 calculations, from site Foe values and from literature Kd values, show that 
the IC PAHs are highly retarded and have low mobility. The lack of exceedances in 
the surface water and groundwater detections also indicate they are being retarded.

5.3.4 Mobility of PCBs
PCBs, particularly the highly chlorinated congeners, adsorb strongly to sediments and 
soil where they tend to persist with half-lives on the order of months to years (Kohl 
and Rice 1998). Some PCBs may volatilize to the air and can be carried long distances. 
PCBs adhered to soil or sediment can be transported long distances by movement of 
particulates by wind-blown air, surface water runoff, or stream/river sediments.

Aroclor-1254 was detected in all surface soils, in 90 percent of subsurface samples, and 
less frequently in sediments. Screening criterion exceedances ranged from 78 to 100 
percent of samples. There were no exceedances in surface water or groundwater The 
Henry's law constant of 2E-̂  atm-m^/mol indicates high volatility. These data suggest 
that Aroclor-1254 at the site is mobile from soil/sediment media to the atmosphere 
with subsequent redeposition to soil but is immobile from soil to the aqueous media, 
being retarded by the high organic content soils and sediment.

5.3.5 Mobility of Inorganic ICs
The expected mobility of the inorganic ICs are discussed first, followed by a 
discussion of site findings. Mobilities of the ICs are also predicted on Table 5-1 based 
on literature Kd values. Site determined mobilities in groundwater are presented on 
Table 5-2; they are based on collected groundwater data and duration of site activities 
and are compared to actual sample result exceeding criteria in all site media.
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Expected Mobilities
In a study of metals retention in soils, the relative mobility of several metals in various 
soil types was assessed (EPA 1987). The study indicated that chromium, mercury, and 
nickel are among the most mobile, while lead and copper are the least mobile. For the 
metals studied, the mobility varied with the conditions, although the order of mobility 
was generally:

Most Mobile - Hg>As>Cd>Zn>Pb>Cu - Least Mobile

The above order was investigated from studies that used estimates of overall mobility 
for each metal, based on the anticipated speciation of the chemicals in fresh water, 
general solubility patterns, and general soil sorption patterns. Guidelines used to 
assign metals to a mobility group (high, mediiun, or low) were:

■ Metals whose predominant species in freshwater are anions (e.g., arsenic) which 
are only minimally retarded in soils, are among the most mobile.

■ Metals knovm to be fairly strongly sorbed to most soils vmder normal 
environmental conditions (i.e., pH 6 to 8 near neutral redox potential) are among 
the least mobile.

■ Metals whose predominant freshwater species are cations, especially divalent 
heavy metals (i.e., copper, lead) which are subject to sorption via cation exchange, 
are among the least mobile.

The relative mobilities assigned to the inorganic ICs are described below.

Expected Arsenic Mobility - Arsenic is generally mobile and is known to volatilize 
when biological activity or highly reducing conditions produce arsine or methyl- 
arsines. Iron oxide, pH, and, redox control the extent of soil sorption. At high redox 
levels, arsenate predominates and has low mobility. As the pH increases and the 
redox level decreases, arsenite predominates and is more subject to leaching. Deutsch 
(1997) summarizes the geochemical mobility of arsenic as follows:

"... the mobility of arsenic imder oxidizing conditions is primarily affected by the 
adsorption of As(V) onto metal oxyhydroxides surfaces. If the appreciable adsorption 
capacity of these smfaces is not surpassed, then arsenic movement will be strongly 
retarded because of the high affinity of these surfaces for As(V). Under reducing 
conditions, the dominant arsenic redox species will be As(III), which is not as strongly 
adsorbed. Furthermore, the primary adsorbing solids may not be stable if the redox 
potential is low enough. As a consequence, arsenic is expected to be much more 
mobile tmder reducing conditions. This mobility may be significantly reduced if 
arsenic sulfide minerals become saturated and precipitate."

Detected Arsenic Mobility - Arsenic was foimd in all process area and site-wide soils; 
all detections exceeded the screening criterion. It was transported to the sediment 
through windblown dust dispersion and/or siuface nmoff during storm events. 
Arsenic exceeded the sediment screening criterion in I of 10 envirorunental samples.
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Arsenic did not exceed screening criteria in surface water or groundwater.

Table 5-1 predicts moderate arsenic mobility in soil. The sampling results indicate low  
mobility. The redox level in surface water is relatively high (Section 5.3.1.3) 
suggesting low mobility for arsenic. Arsenic may be sorbed to iron or manganese 
oxide since it has not moved into the groundwater or surface water at levels above its 
screening criteria. Arsenic's mobility from onsite soils is low to moderate.

Expected Cadmium Mobihty - Cadmium is relatively mobile in the aquatic 
environment. It complexes with organic materials and subsequently adsorbs to 
sediments.

Detected Cadmium Mobility- Cadmium was detected in nearly all process area and 
site-wide soil samples; all but 16 percent of site-wide subsurface soil samples exceeded 
the screening criterion. It was transported to the sediment through windblown dust 
dispersion and/or surface nmoff during storm events. Cadmium was slightly above 
the sediment screening criterion in 2 of 10 samples and did not exceed criteria in 
surface water or groimdwater.

Table 5-1 predicts moderate cadmium mobility in soil. Cadmium may also be 
adsorbed to sediment material, lowering its mobility. Cadmium's mobility from 
onsite soils is low to moderate.

Expected Copper Mobility - Copper is one of the least mobile metals. Processes that 
render it relatively immobile in soils are adsorption, precipitation, and organic 
complexation. The solubility of copper decreases in the pH 7 to 8 range. Below pH 7, 
copper hydroxide cations are formed, and above pH 8, anionic complexes are formed. 
Copper mobility is enhanced when organic compounds, such as fulvic and humic 
acid, complex with copper.

Site Detected Copper Mobility - Copper was detected in all soil samples; all detections 
exceeded the screening criterion. It was transported to the sediment through 
windblown dust dispersion and/or surface runoff during storm events. Copper was 
also detected in all sediment samples; all exceeded the screening criterion. Copper did 
not exceed screening criteria is surface water or groundwater.

Site soil and sediment had average pH values between 6.91 and 8.58. Copper has 
lower solubility in this pH range. Based on literature Kd, copper's mobility is 
predicted to be moderate on Table 5-1. This information suggests that copper is 
moderately mobile; some unavailable due to sorption, precipitation or bound to 
organic complexes.

Expected Iron Mobility - Iron is very reactive chemically, and rapidly corrodes, 
especially in moist air or at elevated temperatures, to give a hydrated iron oxide. 
Chemical reactions also occur when iron is exposed to acidic conditions, making it 
more likely to be dissolved into surface water or groundwater.
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Detected Iron Mobility - Iron was detected in all soil samples; all detections exceeded 
the screening criterion. It was transported to the sediment through windblown dsut 
dispersion and/or surface runoff during storm events. Iron was detected in all 
sediment samples, with all detections exceeding the screening criterion. Iron in 
surface water and groundwater also exceeded criteria in all samples.

Table 5-1 also predicts moderate solubility for iron in soil; Table 5-2 indicates iron is ' 
very mobile in groimdwater. The sampling data indicates that iron is mobile at the 
site, but high levels still remain in soils and sediments.

Expected Lead Mobility - Lead is mostly immobile in all but sandy soils. Its 
predominant fate in the environment is sorption to soils and organic matter, especially 
iron and manganese oxides and hydroxides. The adsorption of lead is pH dependent, 
decreasing with decreasing pH. Below pH 7, lead becomes progressively more 
mobile. Above pH 6, lead'is adsorbed to clays or forms lead carbonate, an insoluble 
compound. In natural water, lead concentrations decrease over time; sorption of lead 
to both sediments and suspended particulates is the favored process with clay, 
hydrous metal oxides, and organic matter influencing this sorption. It should be 
noted, however, that lead can be transported in water by attachment to smaU colloidal 
particles or to suspended solids as undissolved lead oxide, lead hydroxide, lead - 
carbonate or other lead compounds; by surface run-off during rains; or by slow 
leaching where the sorption capacity of the soil is exceeded.

Detected Lead Mobility -  Lead was detected in all soil samples, all surface soil 
samples exceeded the screening criterion while the majority of subsurface soil samples 
exceeded the criterion. It may have been transported to the sediment through 
windblown dust dispersion, surface runoff during storm events or air emission and 
precipitation during smelting operations. Lead exceeded its screening criterion in all 
sediment samples. One surface water sample had a lead level that exceeded the 
screening criterion, while three monitoring well samples in Round 1 exceeded the lead 
maximum contaminant level (MCL). Lead is considered one of the most important 
ICs. Lead is used in the production of some types of batteries.

Lead is predicted to have low mobility based on its Kd value (Table 5-1) and also low 
mobility in groundwater (Table 5-2). The exceedances detected in one surface soil and 
three monitoring well samples, however, shows that lead is not completely immobile 
at the site.

Expected Mercury Mobility - Mercury is the only metal that is a Hquid at room 
temperature. Mercury and some of its compounds exert a vapor pressure that 
facilitates vaporization at ambient temperatures. Mercury's physical and chemical 
properties are dependent on its speciation, the compound to which it is bonded and 
the nature of the bond. It is chemically reactive and exists in three oxidation states (0, 
+1, and +2). Several species of mercury are unstable and, therefore, more likely to be 
transferred between different environmental media.
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Detected Mercury Mobility -  Mercury was detected in all surface soil samples and all 
but three percent of subsurface soil samples. The screening criterion was exceeded in 
95 to 100 percent of samples analyzed. Mercury screening criteria were not exceeded 
in sediment, surface water, and groundwater samples.

Mercury is not very mobile based on sampling results and is also predicted to have 
low mobility (Tables 5-1 and 5-2).

Expected Vanadium Mobility - Vanadium is highly mobile in the environment; it is 
readily leached from soil columns to which it is sorbed as an anion. The behavior is 
probably similar to that of phosphate, which is adsorbed to ferric oxides and clays.
The sorption of vanadium can be correlated with clay, free iron oxides, and surface 
area of the soil, with pH a major factor in controlling vanadium's mobility.

Detected Vanadium Mobility - Vanadium was detected in all soil samples; aU 
detections exceeded the screening criterion. Vanadium screening criteria were not 
exceeded m sediment, surface water, and groimdwater samples.

In contrast with the expected mobility, vanadium is also not mobile in site soils. This 
is consistent with Tables 5-1 and 5-2.

Expected Zinc Mobility - Suspended zinc may dissolve or sorb to suspended matter, 
whereas, dissolved zinc may occur as free zinc ions or as dissolved complexes or 
compounds varying in stability and toxicity. Adsorption to iron and manganese 
oxides and hydroxides, and the formation of mmerals will reduce the zinc levels in the 
groundwater. Low pH values will mobilize zinc.

Detected Zinc Mobility - Zinc was detected in all soil samples; all detections exceeded 
the screening criterion. It was transported to the sediment through windblovm dust 
dispersion and/or surface runoff during storm events. Zinc was detected in all 
sediment samples; all exceeded the screening criterion. Zinc did not exceed the 
surface water screening criterion. In groundwater, two samples in Round 1 and eight 
samples in Round 2 exceeded the zinc screening criterion.

The detected zinc results show that zinc is moderately mobile, consistent with Tables
5-1 and 5-2.

Table 5-1 shows mobility for each metal, from low to moderate mobility. The 
retardation factors were calculated from literature Kd values. Copper and vanadium 
mobilities are predicted to range from low/moderate and sampling results indicate 
they are immobile. This indicates that the literature Kd values for these metals (low 
mobility) align closely with the CIM site data results. The iron, lead, mercury, and 
zinc predictions of mobility from the site-specific calculated Rfs are also borne out by 
the sampling data showing moderate or low mobility for iron, lead, and zinc from 
soils to groundwater at levels exceeding the site criteria and low movement of 
mercury into the groundwater at levels below the site criterion.
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The above mobilities are based on solubilities and adsorption characteristic of the 
metals; however, the most dominant transport mechanism at this site is through 
surface erosion of waste materials or contaminated soil during rain or storm events 
that carried contaminants to the sediment in Hudson River.

5.4 Conceptual Site Model
The CSM was developed to integrate all the different types of information collected 
during the remedial investigation, including geology, hydrogeology, site backgroimd 
and setting, and the fate and transport of contamination associated with the site. In 
addition, the CSM considered potential receptors of the observed contamination at the 
site. A schematic diagram of the CSM is shown in Figure 5-1.

5.4.1 Potential Contaminant Sources
From World War I until the early 1940s, Fureka Shipyard operated at the site. Scrap 
metal processing and storage operations occurred at the site for approximately 40 
years before the facility's closure. Past sources of contamination include: 
lead-contaminated ash and slag piles from smelting operations; processed soil piles; 
piles of scrap metal, tires, and batteries from processing operations; and USTs which 
likely stored fuel oil. In addition to the piles, previous site inspections noted 
oil-stained surface soils, oily sheens on puddles throughout the facility, standing oily 
liquids in the basement of ttie former metal/shear building, and oily sheens on the 
Hudson River adjacent to the site. Although the sources were removed during FPA 
removal activities, surface and subsurface soils that have been heavily impacted by 
former waste disposal practices, may continue to act as sources of contamination to 
soil, sediment, groundwater, and surface water.

The contaminants that were routinely released to the surface at the facility have 
impacted surface and subsurface soils, resulting in PAH, PCB, and metal 
contamination. Soil removal operations may also have redistributed contamination. A 
small portion of these contaminants also migrated vertically down through the vadose 
zone until they intercepted groundwater at the water table, at an estimated depth of 
approximately 12 to 14 feet bgs. The predominant eastwardly groundwater flow 
would have promoted the migration of contaminants eastward, discharging directly 
into the Hudson River. The Hudson River also received contaminants from overland 
runoff of storm water and redeposition of airborne contaminants from site operations. 
The main contaminant transport mechanism at the site is surface runoff.

5.4.2 Expected Transport and Fate of Site Contaminants
Site contaminants derived from waste handling and smelting processes were routinely 
deposited on the groimd and in piles. Smelting operations also released contaminants 
to the air. Liquid wastes such as petroleum oils were discharged to the ground, 
forming small pools. No containment structures, such as engineered covers, run-on 
control systems, runoff management systems, or liners, were used to prevent the 
washout of hazardous materials during floods or rain events. During rain events, 
rainwater percolated through the waste piles, eroded them, and may have mobilized
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contaminants into solutes and slurries that flowed with storm water downslope across 
the site.

Visual evidence of car battery fragments near the location of the former ash/slag pile 
suggests car battery acids may have been released to the site soils. The solubility of 
metal contaminants in soils would be increased by the acids, promoting their 
downward migration. Metals and other contaminants would be mobilized by 
percolation of rainwater, migrating down through the unsaturated zone (Figure 5-1).

Groimdwater may discharge to the Hudson River; therefore, the potential exists for 
the limited contamination in the groundwater to affect the quality of surface water 
and/or the sediments at (or downgradient from) the discharge points. However, the 
low to moderate solubility and high retardation factors (Table 5-2) suggest that 
transfer of contamination from soil to the groundwater and into surface water and/or 
sediment is unlikely. This is supported by the general distribution of contaminants 
detected in soil and sediment as compared to those detected in groundwater. For 
example, many of the contaminants commonly detected in soils and/or sediments 
(e.g, PAHs, PCBs and inorganic analytes) are not detected in groundwater samples. 
Conversely, the VOCs detected in some groundwater samples (primarily BTFX 
compounds) were not detected in soil or sediment samples. Fcological exposure to 
higher levels of the food chain are not expected to occur via a groundwater to surface 
water pathway.

5.5 Fate and Transport Summary
ICs at the site are relatively insoluble in water, and show high tendencies to adsorb to 
soil or organic matter in soil or sediment. The contaminants were transported through 
surface transport mechanisms (dust dispersion, surface runoff, air emissions) from 
onsite soil to the sediment. Analytical results for the various media support this fate 
and transport scenario, since many of the ICs detected in soils and sediment do not 
exceed screening criteria in surface water or groundwater.
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Section 6 
Risk Assessment Summaries
A baseline HHRA and a SLERA were completed as part of the RI for the site. The 
Final Baseline Human Health Risk Assessment Report (CDM 2006a) and the Final 
Screening-Level Ecological Risk Assessment Report (CDM 2006b) were submitted as 
separate documents. Section 6.1 and Section 6.2 summarize the HHRA and SLERA, 
respectively. .

6.1 Human Health Risk Assessment
The Final Baseline Human Health Risk Assessment for the Consolidated Iron and 
Metal site characterized the potential hiunan health risks associated with exposure to 
soil, groundwater, sediment, and surface water impacted by the site in the absence of 
any remedial action.

6.1.1 Methodology
COPCs were identified for evaluation in the HHRA based on criteria outlined in Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989), primarily through 
comparison to risk-based screening levels. Selection of a chemical as a COPC does not 
automatically indicate that the chemical poses a health risk, but rather that the 
chemical is present in sufficient quantity to warrant further evaluation in the HHRA, 
where potential risks are estimated. The COPCs include several VOCs and inorganics, 
but also include several SVOCs and PCBs. COPCs from the HHRA are listed in Table
6-1. Exposure point concentrations for each of the COPCs were estimated using the 
minimum of the 95 percent UCL on the mean and the maximum detected 
concentration.

The list of COPCs used for the HHRA is different from the site-related ICs discussed 
m Section 4. The site-related ICs were selected to assist with the delineation of the 
nature and extent of contamination.

The following human receptor groups and exposure routes were evaluated in the 
HHRA:

Current and Future Use
■ Trespasser (Adolescent 12-18 years)

Surface Soil
- incidental ingestion
- dermal contact
- inhalation of fugitive dust

■ Recreational user (Adult and Adolescent [12-18 years])
Sediment

- Incidental ingestion
- Dermal contact
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Surface Water
- Incidental ingestion
- Dermal contact

Future Use
■ Resident (Adult and Yoimg Child [0-6 yrs])

Surface Soil
- Incidental ingestion
- Dermal contact
- Inhalation of fugitive dust 

Groimdwater
-Ingestion
- Dermal contact during showering and bathing
- Inhalation of volatile chemicals during showering and bathing
- Inhalation of vapors from subsurface intrusion 

Indoor Air (vapor migration from subsurface groundwater)
- inhalation of volatile chemicals
- dermal contact
- inhalation of fugitive dust

■ Site Worker (Adult)
Surface Soil

- Incidental ingestion
- Dermal contact
- Inhalation of fugitive dust 

Groundwater
- Ingestion
- Inhalation of vapors from subsurface intrusion

■ Construction worker (Adult)
Surface and Subsurface Soil

- Incidental ingestion
- Dermal contact
- Inhalation of fugitive dust

■ Onsite Recreational User (Adult and Young Child [0-6 yrs])
Surface Soil

- Incidental ingestion
- Dermal contact
- Inhalation of fugitive dust

Quantitative estimates of the magnitude, frequency, and duration of exposure for each 
of these receptors were made using both reasonable maximum exposure (RME) and 
central tendency (CT) exposure scenarios. RME assumptions represent the highest 
exposure reasonably expected to occur at a site, while CT assumptions represent 
typical exposure levels. The comparison of RME risks and CT risks provides
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information about the degree to which variability in and uncertainty about receptor 
behavior (e.g., amoimt of water an individual ingests per day) influence the risk 
estimates.

In the toxicity assessment, current toxicological human health data (i.e., reference 
doses and slope factors) were obtained for each of the COPCs from EPA's Integrated 
Risk Information System (IRIS) and EPA's Provisional Peer Reviewed Toxicity values 
(PPRTVs) developed by the Office of Research and Development/National Center for 
Environmental Assessment (NCEA)/Superfund Health Risk Technical Support 
Center.

Risk characterization involved integrating the exposure and toxicity assessments into 
quantitative expressions of risks/health effects. Specifically, chronic daily intakes 
were compared witii concentrations knovvn or suspected to present health risks or 
hazards.

The potential for noncarcinogenic effects was evaluated by comparing an exposiure 
level over a specified time period with a reference dose derived for a similar exposure 
period. This ratio of exposure to toxicity is referred to as a hazard quotient (HQ)- The 
hazard index (HI) is the sum of the HQs from individual chenaicals. This HI assumes 
that there is a level of exposure below which it is vmlikely even for sensitive 
populations to experience adverse health effects. If the HI exceed unity (1), there may 
be concern for potential noncarcinogenic effects; however, this value should not be 
interpreted as a probability. Generally, the greater the HI above unity, the greater the 
level of concern.

Carcinogenic risks are estimated as the incremental probability of an individual 
developing cancer over a lifetime as a result of exposure to a potential carcinogen.
The upper-boimd excess lifetime cancer risk is estimated by multipljdng the lifetime 
exposure by the cancer slope factor. Excess lifetime cancer risks are generally 
expressed in scientific notation and are probabilities. An excess lifetime cancer risk of 
1 X 10"̂  (one in one million), for example, represents the incremental probability that 

' an individual wiU develop cancer as a result of exposure to a carcinogenic chemical 
over a 70-year lifetime imder specified exposure conditions.

In general, EPA recommends a target hazard index value or a target cancer risk range 
(i.e., HI = 1 or risk = 1 x 10‘® to 1 x 10"̂ ) as threshold values for potential human health 
impacts. These values aid in determining whether additional response action is 
necessary at the site.

6.1.2 Risk Estimates
Risk estimates for potential receptors are summarized in Table 6-2 and Table 6-3 for 
RME and CT exposure, respectively and discussed below.

6.1.2.1 Current and Future Site Trespassers
Risks and hazards were evaluated for incidental ingestion of, dermal contact with, and
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inhalation of particulates released from siurface soil. The total incremental lifetime 
cancer risk estimates imder the RME is 2 xlO ® which is within EPA's target range of 1 
X 10’̂  to 1 X 10-̂ .

The calculated His are 3 for RME and 0.7 for CT exposure. His greater than 1 indicate 
the potential for noncarcinogenic hazards. The total HI based on individual health 
endpoints for RME scenario is above EPA's acceptable threshold of 1 and PCBs 
contribute most of the potential noncarcinogenic hazards. Exposure to elevated levels 
of PCBs may adversely affect eyes, skin, nails, and developing fetus. However, the 
total HI (0.7) based on individual health endpoints for CT scenario is belOw EPA's 
acceptable threshold of imity (1).

Lead is a COPC in surface soil, with a mean concentration of 3,180 m g/kg. This value 
exceeds both the health-based screening level of 400 m g/kg for children and 800 
m g/kg adults. Therefore, exposure to site soils by this population may result in 
adverse health effects. However, exposure to lead in soil was not quantitatively 
calculated due to lack of toxicity values. The systemic toxic effects of lead in humans 
have been well documented. Hie evidence shows that lead is a multi-targeted 
toxicant and can affect almost every organ and system in the human body. The most 
sensitive system is the central nervous system, particularly in children. Irreversible 
brain damage occurs at blood lead levels greater than or equal to 100 micrograms per 
deciliter (/xg/dl) in adults and at 80 -100 fig/d l in children; death can occur at the 
same blood levels in children. Children who siuwive these high levels of exposure 
suffer permcinent severe mental retardation. Lead also damages kidneys and the 
reproductive system. At high levels, lead may decrease reaction time, cause weakness 
in fingers, wrists, or ankles, and possibly affect the memory. Lead may also cause 
anemia, a disorder of the blood. EPA has classified lead a Group B2, probable human 
carcinogen, based on sufficient animal studies showing that lead induces renal tumors 
in experimental animals.

6.1.2.2 Current and Future Recreational User (Adult)
Risks and hazards were evaluated for incidental ingestion and dermal contact with 
sediment in the Hudson River. The total incremental lifetime cancer risk estimate 
under the RME is 5 xlO'® which is within EPA's target range of 1 x 10"̂  to 1 x 10 .̂ The 
calculated HI under the RME is 0.2 which is below EPA's threshold of imity (1).

6.1.2.3 Current and Future Recreational User (Adolescent)
Risks and hazards were evaluated for incidental ingestion and dermal contact with 
sediment in the Hudson River. Under the RME, the total incremental lifetime cancer 
risk of 1 xl0‘® is within EPA's cancer target range and noncarcinogenic estimate of 0.2 
is below noncancer target threshold.

6.1.2.4 Future Site Worker
Risks and hazards were evaluated for incidental ingestion of, dermal contact with, and 
inhalation of particulates released from surface soil; inhalation of VOCs in indoor air 
from vapor intrusion from subsurface groimdwater; and ingestion of tap water. The
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total incremental lifetime cancer risk estimates are 2 xlO‘'*for RME and 4 xlO'̂  for CT 
exposure. The RME estimate exceeds EPA's target range of 1 x 10'̂  to 1 x lO"̂ . PCBs 
and arsenic contribute most of the potential risk. PCBs are considered probable human 
carcinogens (Group B2) and arsenic is a known human carcinogens (Group A). 
However, the CT estimate is within the EPA target risk range.

The calculated His for both RME (8) and CT (9) are above EPA's threshold of imity. 
PCBs, antimony, and thallium contribute most of the potential non-cancer health 
hazard. Exposure to elevated concentrations of these chemicals could possibly have 
adverse effects on the eyes, skin, nails, developing fetus, blood, whole body, and 
Itmgs.

Lead is a COPC in surface soil, with a mean concentration of 3,180 m g/kg. This value 
exceeds both the health-based screening level of 400 m g/kg for children and 800 
m g/kg adults. Therefore, exposure to site soils by this population may result in 
adverse health effects. However, exposure to lead in soil was not quantitatively 
calculated due to lack of toxicity values. The systemic toxic effects of lead in humans 
have been well documented. The evidence shows that lead is a multi-targeted 
toxicant and can affect almost every organ and system in the human body. The most 
sensitive system is the central nervous system, particularly in children. Irreversible 
brain damage occurs at blood lead levels greater than or equal to 100 /xg/dl in adults 
and at 80 -100 g g /d l in children; death can occur at the same blood levels in children. 
Children who survive these high levels of exposure suffer permcment severe mental 
retardation. Lead also damages kidneys and the reproductive system. At high levels,, . 
lead may decrease reaction time, cause weakness in fingers, wrists, or ankles, and 
possibly affect the memory. Lead may also cause anemia, a disorder of the blood. EPA 
has classified lead a Group B2, probable human carcinogen, based on sufficient animal 
studies showing that lead induces renal himors in experimental animals.

6.1.2.5 Future Construction Worker
Risks and hazards were evaluated for incidental ingestion of, dermal contact with, and 
inhalation of particulates released from surface and subsurface soil. The total 
incremental lifetime cancer risk estimate is 8 x 10'̂  which is within EPA's target range 
of 1 X 10'* to 1 X 10“*. The total HI (9) based on individual health endpoints is above 
EPA's acceptable threshold of 1, and could possibly have adverse effects on the eyes, 
skin, nails, developing fetus, blood, whole body, and limgs. PCBs, antimony, and 
thallium contribute most of the potential non-cancer hazard.

Lead is a COPC in surface soil, with a mean concentration of 3,180 m g/kg, and 
subsiuface soil, with a mean concentration of 1,690 m g/kg. These values exceed both 
the health-based screening level of 400 m g/kg for children and 800 m g/kg adults. 
Therefore, exposure to site soils by this population may result in adverse health 
effects. However, exposure to lead in soil was not quantitatively calculated due to lack 
of toxicity values. The systemic toxic effects of lead in humans have been well 
documented. The evidence shows that lead is a multi-targeted toxicant and can affect 
almost every organ and system in the human body. The most sensitive system is the
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central nervous system, particularly in children. Irreversible brain damage occurs at 
blood lead levels greater than or equal to 100 /xg/dl in adults and at 80 -100 # g /d l in 
children; death can occur at the same blood levels in children. Children who survive 
these high levels of exposure suffer permanent severe mental retardation. Lead also 
damages kidneys and the reproductive system. At high levels, lead may decrease 
reaction time, cause weakness in fingers, wrists, or ankles, and possibly affect the 
memory. Lead may also cause anemia, a disorder of the blood. EPA has classified lead 
a Group B2, probable hiunan carcinogen, based on sufficient animal studies showing 
that lead induces renal tumors in experimental animals.

6.1.2.6 Residents
Risks and hazards were evaluated for incidental ingestion of, dermal contact with, and 
inhalation of particulates released from surface soil; inhalation of VOCs in indoor air 
from vapor intrusion from subsurface groundwater; and ingestion of tap water. The 
total incremental lifetime cancer risk estimates for an adult are 2 x lO"̂  for the RME 
and 5 x 10'̂  for CT exposure. The total incremental lifetime cancer risk estimates for a 
child (0-6 years old) are 4 x lO"̂  for RME and 2 x 10"̂  for CT exposure. Except for the 
adult CT cancer risk estimate, these estimates of risk are above EPA's target range of 1 
X 10'® to 1 X 10"̂ . Exposure to PCBs and PAHs in soil and to arsenic in soil and 
groundwater account for the majority of the risk. PCBs and PAHs are considered 
probable human carcinogens (Group B2) and arsenic is a known human carcinogens 
(Group A).

The total HI based on individual health endpoints is above EPA's acceptable threshold 
of 1 for both an adult (HI=14 for RME and 8 for CT) and a child (HI=73 for RME and 
31 for CT). PCBs, antimony, copper, manganese, mercury, and thallium contribute 
most of the potential non-cancer hazard. Exposure to elevated levels of these 
contaminants may have adverse effects on &e eyes, skin, nails, developing fetus, 
blood, whole body, limgs, central nervous system, gastrointestinal tract, and kidney.

Lead is a COPC in surface soil, with a mean concentration of 3,180 m g/kg. This value 
exceeds both the health-based screening level of 400 m g/kg for children and 800 
m g/kg adults. Therefore, expostue to site soils by this population may result in 
adverse health effects. However, exposure to lead in soil was not quantitatively 
calculated due to lack of toxicity values. The systemic toxic effects of lead in humans 
have been well documented. The evidence shows that lead is a multi-targeted 
toxicant and can affect almost every organ and system in the human body. The most 
sensitive system is the central nervous system, particularly in children. Irreversible 
brain damage occurs at blood lead levels greater than or equal to 100 /xg/dl in adults 
and at 80 -100 /xg/dl in children; death can occur at the same blood levels in children. 
Children who survive these high levels of exposure suffer permanent severe mental 
retardation. Lead also damages kidneys and the reproductive system. At high levels, 
lead may decrease reaction time, cause weakness in fingers, wrists, or ankles, and 
possibly affect the memory. Lead may also cause anemia, a disorder of the blood. EPA 
has classified lead a Group B2, probable hiunan carcinogen, based on sufficient animal 
studies showing that lead induces renal tumors in experimental animals.
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6.1.2.7 Future On-Site Recreational User (Adult)
Risks and hazards were evaluated for incidental ingestion of, dermal contact with, and 
inhalation of particulates released from surface soil. The total incremental lifetime 
cancer risk estimate for RME is 6 x 10 ® which is within EPA's target range of 1 x 10 ® to
1 X 10%

The calculated His for noncarcinogenic health hazards are 3 for RME and 0.5 for CT 
exposure. The total HI based on individual health endpoints for RME scenario is 
above EPA's acceptable threshold of 1, and could possibly have adverse effects on the 
eyes, skin, nails, and developing fetus. PCBs contribute most of the potential non­
cancer hazard. The total HI based on individual health endpoints for CT scenario is 
below EPA's acceptable threshold of 1.

Lead is a COPC in surface soil, with a mean concentration of 3,180 m g/kg. This value 
exceeds both the health-based screening level of 400 m g/kg for children and 800 
m g/kg adults. Therefore, exposure to site soils by this population may result in 
adverse health effects. However, exposure to lead in soil was not quantitatively 
calculated due to lack of toxicity values. The systemic toxic effects of lead in humans 
have been well documented. The evidence shows that lead is a multi-targeted 
toxicant and can affect almost every organ and system in the human body. The most 
sensitiye system is the central nervous system, particularly in children. Irreversible 
brain damage occurs at blood lead levels greater than or equal to 100 /ig /d l in adults 
and at 80 -100 ;ig/dl in children; death can occur at the same blood levels in children. 
Children who survive these high levels of exposure suffer permanent severe mental 
retardation. Lead also damages kidneys and the reproductive system. At high levels, 
lead may decrease reaction time, cause weakness in fingers, wrists, or ankles, and 
possibly affect the memory. Lead may also cause anemia, a disorder of the blood. EPA 
has classified lead a Group B2, probable human carcinogen, based on sufficient animal 
studies showing that lead induces renal tumors in experimental animals.

6.1.2.8 Future On-Site Recreational User (Child)
Risks and hazards were evaluated for incidental ingestion of, dermal contact with, and 
inhalation of particulates released from surface soil. The total incremental lifetime 
cancer risk estimates are 1 x 10'̂  and 3 x 10 ® for RME and CT exposure, respectively. 
The RME estimate is at the high end of EPA's target risk range, while the CT estimate 
is within EPA's target range of 1 x 10 ® to 1 x 10 .̂

The calculated His for noncarcinogenic health hazards are 22 arid 5 for RME and CT 
exposure, respectively. The total HI based on individual health endpoints is above 
EPA's acceptable threshold of 1, and could possibly have adverse effects on the eyes, 
skin, nails, developing fetus, central nervous system, gastrointestinal tract, and 
kidney. PCBs, antimony, copper, and thallium contribute for most of the potential 
non-cancer hazard.
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Lead is a COPC in surface soil, with a mean concentration of 3,180 m g/kg. This value 
exceeds both the health-based screening level of 400 m g/kg for children and 800 
m g/kg adults. Therefore, exposure to site soils by this population may result in 
adverse health effects. However, exposure to lead in soil was not quantitatively 
calculated due to lack of toxicity values. The systemic toxic effects of lead in humans 
have been well documented. The evidence shows that lead is a multi-targeted 
toxicant and can affect almost every organ and system in the human body. The most 
sensitive system is the central nervous system, particularly in children. Irreversible 
brain damage occurs at blood lead levels greater than or equal to 100 f i g / dl in adults 
and at 80 -lOO f i g / d l  in children; death can occur at the same blood levels in children. 
Children who survive these high levels of exposure suffer permanent severe mental 
retardation. Lead also damages kidneys and the reproductive system. At high levels, 
lead may decrease reaction time, cause weakness in fingers, wrists, or ankles, and 
possibly affect the memory. Lead may also cause anemia, a disorder of the blood. EPA 
has classified lead a Group B2, probable human carcinogen, based on sufficient animal 
studies showing that lead induces renal tumors in experimental animals.

6.2 Screening Level Ecological Risk Assessment
The Final Screening Level Ecological Risk Assessment for the CIM site identified the 
potential environmental risks associated with the site. Conservative assiunptions 
were used in the SLERA to indicate which contaminants and exposure pathways 
present at the site may present potential ecological risks.

6.2.1 Methodology
Risks to aquatic receptors from exposure to contaminants in surface water at the site 
were evaluated by comparing contaminant concentrations in surface water to 
screening benchmark values. Relative risks to these receptors were qualitatively 
assessed using HQs, which were calculated for each COPC by dividing the maximum 
contaminant concentrations measured in surface water by benchmark values derived 
for the protection of fish propagation, aquatic life, or wildlife.

Risks to aquatic and riparian receptors from exposure to sediment were evaluated by 
comparing sediment contaminant concentrations to sediment screening benchmark 
values. Relative risks to these receptors were qualitatively assessed using HQs, which 
were calculated for each COPC by dividing the maximum contaminant concentrations 
measured in sediment by benchmark values derived for the protection of benthic 
and /  or wildlife species.

Risks to terrestrial receptors from exposure to soil were evaluated by comparing soil in 
each area (Process and Non-process areas) contaminant concentrations to soil 
screening benchmark values. Relative risks to these receptors were qualitatively 
assessed using HQs, which were determined for each COPC by dividing maximum 
contaminant concentrations measured in soU by benchmark values derived for the 
protection of wUdlife, plants, soU microorganisms, or soU invertebrates.
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When the value of HQ is equal to or below one, it indicates that there are no potential 
ecological adverse effects. If the value of HQ is above one, it indicates that there are 
potential ecological adverse effects. It is important to note that the HQ methodology 
used in the SLERA is not a measure of, and cannot be used to determine, absolute 
quantitative risk. It can be, however, used to evaluate the potential for ecological 
receptors to be at risk of an adverse effect from exposure to COPCs at the site.

6.2.2 Evaluation of Aquatic Risk
Potential ecological risks from contaminants in the sediment and surface water of the 
site were assessed using direct comparisons of contaminant concentrations in 
sediment and surface water with criteria, guidelines, and benchmark concentration 
values based on aquatic or wildlife ecotoxicity.

The potential risks to aquatic and riparian receptors from exposiire to surface water 
and sediments as determined by the SLERA are summarized below.

6.2.2.1 Surface Water Risks
Four COPCs identified in surface water are identified and presented in Table 6-4.
They are aluminum, iron, lead and manganese. Manganese was retained because no 
ecological screening level (ESL) was available. Aluminum, iron, and lead were 
retained because they had HQs above one.

These risk estimates are probably very conservative (over-estimated) for several 
reasons. Aluminum and iron are rarely toxic at near neutral pH levels, and the pH of 
the Hudson River samples averaged 8.1 imits, slightly above neutral. Aluminum and 
iron toxicity are of most concern in acidic waters (pH <5.5). Aquatic toxicity data for 
iron are very sparse, and the ESL for iron in water (300 /ig/L) is very conservative, 
well below the EPA chronic value for iron in surface water (1,000 /ig/L).

The maximum detected concentration of lead in surface water (12 /xg/L) exceeds the 
hardness-adjusted ESL of 2.79, but is not highly elevated relative to commonly 
observed levels in surface water. In addition, the lowest measured hardness value (110 
mg/L) is used to adjust the lead standard. This conservative step results in a very low 
ESL for lead in surface water. Finally, the surface water ESL for lead is based on the 
dissolved concentration, yet the maximvun measured value in Hudson River surface 
water is based on total recoverable lead. Lead is among the least soluble of the 
potentially toxic heavy metals, and the dissolved fraction is unlikely to be the 
dominant fraction in surface water.

In siunmary, none of the surface water COPCs is considered a major source of 
site-related risk to ecological receptors.

6.2.2.2 Sediment Risks
COPCs identified in sediment are also siunmarized in Table 6-4. Two VOCs (acetone 
and 2-butanone) were retained due to the lack of an ESL. All detected SVOCs, 
including PAHs, were retained due to either no ESL available or the HQs were over
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one. PAHs have the potential to significantly bioaccumulate in benthic invertebrates 
but vertebrates have the ability to eliminate PAHs, thereby preventing significant 
bioaccumulation. Risks to vertebrate consumers of PAH-contaminated invertebrates, 
therefore, are not likely to be significant.

Two pesticides (4,4'-DDD and 4,4’-DDE) were retained because of HQs over one 
while two other pesticides (endrin aldehyde and endrin ketone) and one Aroclor 
(Aroclor-1248) were retained because ESLs were not available. 4,4'-DDD and 4,4'-DDE 
have a high potential to bioaccumulate in the upper trophic-level ecological receptors.

Eight inorganics (aluminum, barium, cobalt, cyanide, iron, selenium, thallium, and 
vanadium) were retained because no chemical specific ESLs were available. Eleven 
inorganics with HQs greater than one (antimony, arsenic, cadmium, chromium, 
copper, lead, manganese, mercury, nickel, silver, and zinc) were retained. Cadmium 
has a high potential to bioaccumulate in upper trophic-level ecological receptors, 
while copper and zinc have a moderate to high potential to bioaccumulate.

6.2.2.3 Surface Soil Risks 
Process Area
COPCs identified in the Process Area are summarized in Table 6-4. No VOCs were 
identified as COPCs. Among SVOCs, carbazole, dibenzofuran, and 
di-n-octylphthalate were retained because no ESLs were available. Bis(2-ethylhexyl) 
phthalate and butylbenzylphthalate were also retained because of high HQs. All 
PAHs, except acenaphthene and benzo(g,h,i)perylene were retained due to high HQs.

Among detected pesticides, 4,4'-DDE, 4,4'-DDT, endosulfan sulfate, endrin, 
heptachlor, and methoxychlor were retained with HQs above one. The four detected 
Aroclors were also retained because no ESLs were available. 4,4'-DDE, 4,4'-DDT and 
PCBs have a high potential to bioaccumulate in the upper trophic-level ecological 
receptors.

Seventeen inorganics (aluminum, antimony, arsenic, barium, cadmium, chromium, 
cobalt, copper, iron, lead, manganese, mercury, nickel, seleruum, silver, vanadium, 
and zinc) were retained because of HQs above one. Cyanide was retained because no 
ESL was available.

Cadmium has a high potential to bioacciunulate in upper trophic-level ecological 
receptors, while aluminum and lead have a low to moderate potential to 
bioaccumulate.

Non-Process Area
COPCs identified in Non-process area are also presented in Table 6-4. Six VOCs were 
retained. Among them, isopropylbenzene, MTBE, and methylcyclohexane were 
retained because no ESLs were available. Benzene, ethylbenzene, and m,p-xylenes 
were also retained because HQs were above one.
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PAHs, except acenaphthene, acenaphthylene, and benzo(g,h,i)perylene, were retained 
due to HQs above one. For the remaining SVOCs, methylnapthalene, bis(2- 
ethylhexyl)phthalate, and butylbeiizylphthalate were retained because HQs were 
above one.

All detected pesticides/PCBs, except 4,4'-DDD, alpha-chlordane, delta-BHC, 
endosulfan I, and gamma-chlordane, were retained with HQs above one or lack of 
ESLs (Aroclors). Pesticides and PCBs have a high potential to bioaccumulate in the 
upper trophic-level ecological receptors. Aroclors detected in more than 67 percent of 
Non-Process Area soil samples include Aroclor-1248, Aroclor-1254, and Aroclor-1260. 
These Aroclors are highly toxic and bioaccumulative.

Nineteen inorganics (aluminiun, antimony, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, iron/lead, manganese, mercury, nickel, selenium, silver, 
thallium, vanadium, and zinc) were retained because of HQs above one. Cadmium 
has a high potential to bioacciunulate in upper trophic-level ecological receptors, 
while aluminum and lead have a low to moderate potential to bioaccximulate.

6.2.3 Risk Summary
The discussion of ecological significance considers the limitations and uncertainties 
with the quantitative HQ risk estimates, and modifies these risk estimates with 
information based on experience with similar sites and professional judgment. 
Answering the risk questions initially presented in the Problem Formulation phase of 
the SLERA is an important first step in rmderstanding the results of the SLERA.

The following risk questions Were initially identified as important to the SLERA. The 
initial results of the SLERA are used to respond to these questions and to help form 
conclusions. The risk questions and associated responses follow.

(1) Are site-related contaminants present in surface soil, sediment, or surface water where 
ecological receptors may be exposed?

Response: YES. Available data cannot confirm that surface water COPCs are 
site-related. Sediment COPCs may or may not be site-related, but available data for 
on-site surface soil suggest that the site contributes to near-site sediment 
contamination. Similar contaminants were found in both on-site surface soil and 
near-site sediments.

(2) Where present, are the concentrations o f site-related contaminants sufficiently elevated to 
impair the survival, growth, or reproduction o f sensitive ecological receptors?

Response: YES (sediment and surface soil). Many of the sediment and surface soil 
COPCs have been measured at concentrations that may cause ecologically 
significant adverse effects in sensitive receptors. These include PAHs, pesticides, 
PCBs, and inorganic COPCs. Of most concern are higher molecular weight PAHs, 
PCBs, pesticides such as DDT or its metabolites, cadmiiun, copper, lead, merciuy, 
and zinc.
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6.2.4 Conclusions and Recommendations
Based on the findings of the SLERA, in which maximum detected concentrations of 
the contaminants were compared to conservatively derived published benchmarks, ‘ 
site related contaminants are present at concentrations found to potentially cause 
adverse ecological effects. However, limited habitat is available on site for ecological 
receptors, thereby limiting ecological exposure potential.

For the CIM site, CDM recommends that a BERA not be conducted, for the following 
reasons;

■ The on-site area is not an ecological habitat and the potential for exposure is very 
limited.

{

■ For the Hudson River, a BERA is not recommended because contamination of the 
river (water and/or sediments) is potentially a wide-spread issue, since numerous 
sources of contamination may be present in areas both upriver and downriver 
from the CIM site. As such, it would be nearly impossible to determine if adverse 
effects from exposure to sediments were due to contaminants at the CIM site or to 
contaminants from other locations.

Section 6
Risk Assessment Summaries
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Section 7 
Summary and Conclusions
The summary and conclusions of the RI investigations and data evaluation are 
presented in the foUowmg sections.

7.1 Summary of Soil Contamination
Screening and analytical results indicate that soil contamination of ICs is extensive 
across the site. Although some ICs are concentrated in former source areas such as the 
former metal shear, compactor/baHer, and smelter buildings, overall contamination 
extends to all areas of the site. Indicator contaminants are present at levels exceeding 
screening criteria in analytical samples collected from the first foot of surface soil and 
from the subsurface from 2 - 4  feet bgs. Based on screening sample results, lead and 
PCBs are present as deep as 14 feet bgs.

7.2 Summary of Sediment Contamination
The majority of site-specific ICs exceeded screening criteria in sediment samples 
adjacent to the site, but did not exceed calculated background values. The highest 
levels of PAH ICs are in SD-19, offshore of the southern boimdary of the site. 
Approximately half of the inorganic ICs exceeded both screening criteria and 
backgrotmd calculations. The highest levels of inorganic ICs are located in samples 
offshore of the southern half of the site and one sample just north of the site. Ohe 
sample had the highest levels, approximately due east of the former smelter/staging 
area and hydraulically downgradient of the former metal shear and compact/bailer 
buildings.

7.3 Summary of Surface Water Contamination
Iron and lead exceeded calculated backgrotmd levels and screening criteria in surface 
water samples adjacent to the site. Iron exceeded screening criteria in seven locations 
and lead exceeded screening criteria in two locations. In general, iron and lead 
contamination does not exhibit a clear pattern of migration, and is likely influenced by 
tidal flow.

7.4 Summary of Groundwater Contamination
Iron, lead, and zinc exceeded screening criteria in groundwater downgradient of 
source areas across the site. Levels were slightly higher in the second round of 
groimdwater samples. The highest levels are located adjacent to, and downgradient 
of, the former compactor/bailer and metal shear buildings, and in the area of the 
former tire piles. The highest concentrations are found in MW-5, located 
approximately 250 feet downgradient of the former metal shear building.

VOCs common in gasoline (MTBE, benzene, ethylbenzene, and m,p-xylene) also 
exceeded screening criteria in many of the monitoring wells.

7.5 Summary of LNAPL Distribution
LNAPL was observed in two areas, located adjacent to the former metal shear
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building on the northern and eastern side, and near the Hudson River, just 
downgradient of the former compactor/bailer building. VOC and TPH levels in these 
areas were relatively low. Since LNAPL was only observed in four locations in two 
areas, the amoimt is insufficient to delineate. The sliury observed in the site-wide soil 
borings, is not believed to be related to the LNAPL observed at the site. The origin 
and chemical nature of the slurry is unknown. The slurry is dark gray, did not have 
an odor, and readings from the PID were zero. Based on observations of the material 
at various depths and locations in the northern half of the site, it does not appear to be 
continuous, and therefore not suitable for delineation.

7.6 Conclusions
The significant findmgs of the Rl are as follows:

■ Indicator contaminants, which represent the highest levels and most extensive 
contamination in site media, include: benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(a)pyrene, indeno(l,2,3-c,d)pyrene, dibenz(a,h)anthracene, Aroclor-1254, 
arsenic, cadmium, copper, iron, lead, mercury, vanadium, and zinc.

■ Site soils are contaminated from former site processing and waste disposal 
practices. Surface and subsurface soil to tour feet bgs contain levels of aU ICs that 
exceed screening criteria and calculated backgroimd values in the majority of soil 
samples, with the highest levels in the top foot of soils.

■ Contamination in subsurface soil at depths greater than four feet is based on 
screening data, which indicate that PCBs and lead may extend to the water table 
(depths up to 14 feet bgs) in some areas of the site. Screening data was obtained 
for VOCs, PCBs, and lead because they were the primary contaminants that were 
expected to be found at the site. The vertical extent of contamination from other 
ICs has not been defined .
RECOMMENDATION: EPA may elect to collect subsurface soil samples below four feet, 
for analysis of all contaminants of concern, to refine the vertical extent of the soil 
excavation.

■ The lateral extent of soil contamination has been delineated across the site, and 
contamination extends to the borders. Contamination beyond the borders of the 
site has not been defined.
RECOMMENDATION: EPA may elect to collect soil samples at the peripheral areas of 
the site during pre-design activities, for analysis of all contaminants of concern, to 
determine if there is a need to extend the limits of the soil excavation.

■ Hudson River sediments adjacent to the site contain ICs that exceed screening 
criteria. However, PAH ICs do not exceed calculated background values (95 
percent UCL).

■ Hudson River surface water adjacent to the site contains iron in all 10 samples and 
lead in 2 samples that exceed screening criteria and calculated background values.

Section 7
Summary and Conclusions
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Groundwater in the unconsolidated water table aquifer has minor impacts from 
former site waste disposal practices. Iron, lead, and zinc are present at levels that 
exceed screening criteria and background levels. Gasoline fraction VOCs (MTBE, 
benzene, ethylbenzene, and m,p-xylene) are also present at levels exceeding 
screening criteria in several monitoring wells. VOC contamination presumably 
originated from leaking USTs located along the western boimdary of the site or . 
from gasoline leaking from crushed vehicles.
RECOMMENDATION: Due to the presence of VOCs at the water table at MW-1 during 
the VPMW screening event, EPA may elect to install a shallow monitoring well in the 
vicinity of MW-1 that is screened across the water table during pre-design activities.

Section 7
Summary and Conciusions
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Table 2-1

RI Field Program Summary
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Field Task Task Summary Dates

Soil and 
Source Area 
Assessment

Background Soil Borings - 
Surface and Subsurface 
Soil Sampling

Collected surface and subsurface soil samples 
from 10 background soil borings.

4/7/04 - 
4/8/04

Process Area Soil Borings - 
Surface Soil Sampling

Collected surface soil samples from 21 
process area soil borings.

4/6/04 - 
4/7/04

Process Area Soil Borings - 
Subsurface Soil Sampling

Collected subsurface soil samples from 21 
process area soil borings. Collected field 
screening samples for lead, PCBs and VOCs.

6/7/04 - 
6/10/04

Site-Wide Soil Borings - 
Surface and Subsurface 
Soil Sampling

Collected surface and subsurface soil samples 
from 32 site-wide soil borings and 5 
contingency soil borings. Collected field 
screening samples for lead, PCBs and VOCs.

6/14/04 - 
6/24/04

LNAPL Delineation Collected groundwater samples from 1 
process area soil borings and 2 site-wide soil 
borings. Collected soil samples from 1 
process area soil boring and 1 site-wide soil 
boring.

6/11/04, 
6/16/04 & 
6/23/04

Hydrogeological
Assessment

Vertical Profile Wells- 
Geologic and Water Quality 
Profiling

Collected groundwater samples from 3 vertical 
profile locations (MW-01, MW-04, and MW- 
05).

6/30/04 - 
7/14/04

Downhole Gamma Logging Conducted downhole gamma logs at 3 vertical 
profile locations (MW-01, MW-04, and MW- 
05).

7/15/04-
7/16/04

Monitoring Well Installation 
and Development

Installed and developed 9 monitoring wells. 7/16/04-
8/6/04

Monitoring Well Sampling - 
Round 1 and Synoptic 
Water Level Measurements

Collected 9 groundwater samples from newly 
installed monitoring wells.

8/16/04-
8/18/04

Slug Testing Conducted slug tests at 9 monitoring wells. 8/19/04

Monitoring Well Sampling - 
Round 2 and Synoptic 
Water Level Measurements

Collected 9 groundwater samples from 
monitoring wells.

11/01/04-
11/04/04

Hudson River 
Sampling

Sediment and Surface 
Water Sampling

Collected co-located surface water and 
sediment samples from 21 locations in the 
Hudson River.

8/16/04-
8/19/04

Ecological
Assessment

Ecological Characterization Conducted an ecological investigation of the 
site and surrounding areas.

8/20/04

CDM
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Table 2-2

Background Soil Borings: Summary of Surface and Subsurface Soil Samples
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Sample Type Sample ID
Interval 

(feet bgs) Date Analysis Comments
Surface Soil BKSS-01-S 0 - 0 . 2 4/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-02-D 0 -1 4/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-03-D 0 - 1 4/1/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-04-S 0 - 0 . 2 4/1/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-05-D 0 - 1 4/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin .

BKSS-06-D 0 - 1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-07-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-08-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-09-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-10-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSS-10-D-Dup 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin Duplicate of BKSS-10-D
Subsurface Soil BKSB-01 2 - 4 4/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin

BKSB-02 2 - 4 4/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN MS/MSD

BKSB-03 2 - 4 4/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

BKSB-04 2 - 4 4/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

BKSB-05 2 - 4 4/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

BKSB-06 2 - 4 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

BKSB-07 . 2 - 4 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

BKSB-08 2 - 4 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

BKSB-09 2 - 4 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
BKSB-10 2 - 4 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
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Table 2-2

Background Soil Borings: Summary of Surface and Subsurface Soil Samples
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Notes:
bgs = below ground surface 
BKSS = background surface soil 
BKSB = background subsurface soil 
CN = cyanide 
Hg = mercury
MS/MSD = matrix spike/matrix spike duplicate
P/PCB = pesticides/polychlorinated biphenyls
SVOC = semivolatile organic compounds
TCL = Target Compound List
TAL = Target Analyte List
VOC = volatile organic compounds
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e 2-3
Process Area and Site-Wide Soil Borings: Summary of Onsite Soil Screening Samples

Consolidated Iron and Metal Superfund Site
Newburgh, New York

A rea Sample ID
S am p le  by V ertica l H orizo n  (fee t bgs)

0-2 (A) 2-4 (B) 4-6 (C ) 6-8 (D) 8-10 (E) 10-121 F) 12-14( G) 14-16 H) 16-18(1) 18-20 J)
L P V L P V L P V L P V L P V L P V L P V L P V L P V L P V

Process PASB-01 • • • • • • • • • • • • • • • • • •
Area Soil PASB-02 • • • • • • • • • • • • • • • • • • • •
Borings PASB-03 • • • • • • • • • • • • • • ' • • • • •

PASB-04 • • • • • • ' • • • • • • • • • • . • • • •
PASB-05 • • • • • • • • • ' • • • • • • • • •
PASB-06 • • • • • • • • • • • • • •
PASB-07 • • • • • • • • • • • • • • • • • • • •
PASB-08 . • • • • • • • • • • • • • • • •
PASB-09 • • • • • • • • • • • • • • • • • • •
PASB-10 • • • • • • • • • • • •
PASB-lOa • • • • •
PASB-10b • • • • • ■0
PASB-IOc • • • • • • •
PASB-10d • • • ' • • •
PASB-11 • • • • • • • • • • • • • • • • • • •
PASB-12 • • t • • • • • • • • • • • • • • • •
PASB-13 • • • • • • • • ' • • • • • • • • •
PASB-14 • • • • • • . • • • • • • • • • • •
PASB-15 • • • • • • • • • •
PASB-16 • • • • • • • • • • • • • • • •
PASB-17 • • • • • • • • • ' • • • • • • •
PASB-18 • • • • • • • • • • • • • • • • • • •
PASB-19 • • • • • • • • • • • • •

N PASB-20 • • • • • • • • • •
PASB-21 • • • • • • • • •

Site-Wide SWSB-01 • • • • ' • • • • • • • • • • • • • • • •
Soil Borings SWSB-02 • • • • • • • • • • • • • • • • • • •

SWSB-03 • • • • • • • • • • • • • • • • • • •
SW SB-04 • • • • • • • • • • • • • • • • •
SWSB-05 : • • • • • • • • • • •
SWSB-06 • • • • • • • • • • • • • • • • • • • •
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e2-3
Process Area and Site-Wide Soil Borings: Summary of Onsite Soil Screening Samples

Consolidated iron and Metal Superfund Site
Newburgh, New York

A rea Sample ID
Sample} by V ertica l H orizon  (fee t bgs)

0-2 (A) 2-4 (B) 4-6 (C ) 6-8 (D) 8-10 (E) 10-121 F) 12-14 (G) 14-16 H) 16-18(1) 18-20 J)
L P V L P V L P V L P V L P V L P V L P V L P V L P V L P V

Site-Wide SWSB-08 • • • • • • • • • • • • • •
Soil Borings SWSB-09 • • • • • • • • • • • • •
(Con't) SWSB-10 • • • • • • • • • • •  " • • • • • •

SWSB-11 • • • • • • • • • • • • • • • • • • • • •
SWSB-12 • • • • • • • • • • • • • •
SWSB-13 • • • • • • • • • • • • • • • • •
SWSB-14 • • • • • • • • • • • • • • •
SWSB-15 • • • • • • • • • • • • • •
SWSB-16 • •  ' • • • • • • • • • • • • • • • • • •
SWSB-17 • • • • • • • • • • • • • • • • •
SWSB-18 • • • • • • • • • • • • • • • /
SWSB-19 • • -• • • • • • • • •
SWSB-20 • • • • • • • • • •
SWSB-21 • • • • • • • • • •
SWSB-22 • • • • • • • • • •
SWSB-23 • • • • • • • • • • •
SWSB-24 • • • • • • • • • • • • •
SWSB-25 • • • • • • • • •
SWSB-26 • • • • • • • • • • •
SWSB-27 • • • • • • • • •
SWSB-28 • ' • • • • • • • • •
SWSB-29 • • • • • • • • •
SWSB-30 • • • • • • • • • •
SWSB-31 • • • • • • • • • •
SWSB-32 • • • • • •
SWSB-33 • • • • • • • • • • • • • • " •
SWSB-34 • • • • • • • • • • • • • • •
SWSB-35 • • • • • • • • • • • • • • • • ' • • • •
SWSB-36 • • • • • • • • • • • • • • • • • • • • •
SWSB-37 • • • • • • • • • • • • • • •
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e 2-3
Process Area and Site-Wide Soil Borings: Summary of Onsite Soil Screening Samples

Consolidated Iron and Metal Superfund Site
Newburgh, New York

A rea Sample ID
S am p le  by V ertica l H orizo n  (fee t bgs)

0-2 (A) 2-4 (B) 4-6 (C ) 6-8 (D) 8-10 (E) 10-12 (F) 12-14 (G) 14-16 H) 16-18 (1) 18-20 IJ)
L 1 P 1 V L 1 P 1 V L 1 P 1 V L 1 P 1 V L 1 P 1 V L 1 P 1 V L 1 P 1 V L 1 P V L 1 P 1 V L 1 P V

Notes:
• indicates onsite screening performed 
L= Lead screening via onsite XRF
P= Poiychiorinated biphenyis (PCBs) screening via immunoassay test kit 
V- Volatile Organic Compound (VOC) screening using a photoionization detector 
PASB = process area soil boring 
SWSB = site-wide soil boring
bgs = below ground surface '
XRF = X-ray fluorescence

CDM
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Table 2-4
Process Area Soil Borings: Sum m ary of Surface and Subsurface Soil Samples  

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sam ple Type Sam ple ID
Interval 

(feet bgs) Date Analysis C om m ents
Surface Soil PASS-01 -S 0 - 0 . 2 4/6/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

PASS-02-D 0 -  1 4/6/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-03-D 0 -1 4/6/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASS-04-D 0 -1 4/6/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Grain Size, pH, TOC; Dioxin MS/MSD,
PASS-05-S 0-0 . 2 4/6/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-06-D 0 - 1 4/6/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASS-07-D 0 -  1 4/6/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-08-D 0 -  1 , 4/6/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-09-D 0 - 1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-10-D 0 -  1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-11-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASS-12-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASS-13-S 0 - 0.2 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-14-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-15-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Grain Size, pH, TOC; Dioxin
PASS-16-S 0 - 0 . 2 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-17-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASS-18-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin MS/MSD
PASS-19-D ■ 0 - 1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-20-D 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASS-21 -D 0 - 1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Dioxin
PASS-15-D-Dup 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Grain Size, pH, TOC; Dioxin Duplicate of PASS-15-D
PASS-20-D-Dup 0 -1 4/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN Duplicate of PASS-20-D

Subsurface Soil PASB-01 2 - 4 6/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-02 2 - 4 6/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-03 2 - 4 6/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

CDM
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Table 2-4
Process Area Soil Borings: Sum m ary of Surface and Subsurface Soil Samples 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Interval
Sam ple Type Sam ple ID (feet bgs) Date Analysis Com m ents

Subsurface Soil PASB-04 2 - 4 6/7/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
(continued) PASB-05 2 - 4 6/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

PASB-06 2 - 4 6/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Grain Size, pH, TOC
PASB-07 2 - 4 6/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-08 2 - 4 6/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-09 2 - 4 6/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN MS/MSD
PASB-10 2 - 4 6/8/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-11 2 - 4 6/9/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-12 2 - 4 - 6/9/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-13 2 - 4 6/9/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-14 2 - 4 6/9/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-15 2 - 4 6/9/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-16 2 - 4 6/10/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-17 2 - 4 6/10/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-18 2 - 4 6/10/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Grain Size, pH, TOC
PASB-19 2 - 4 6/10/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN MS/MSD
PASB-20 2 - 4 6/10/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN
PASB-21 2 - 4 6/10/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

A PASB-11 -Dup 2 - 4 6/9/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, ON Duplicate of PASB-11
PASB-18-Dup 2 - 4 6/10/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN; Grain Size, pH, TOC Duplicate of PASB-18

CDM
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T a b le  2 -4
Process Area Soil Borings: Sum m ary of Surface and Subsurface Soil Sam ples  

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Notes:

bgs= below ground surface 

Hg = mercury 

CN = cyanide 

Dup = duplicate

LNAPL = light non-aqueous phase liquid 

MS/MSD = matrix spike/matrix spike duplicate 

P/PCB = pesticides/polychlorinated biphenyls 

PASS = process area surface soil 

PASS = process area subsurface soil 

SVOC = semivolatile organic compounds 

TAL = Target Analyte List 

TCL = Target Compound List 

■TOC= total organic carbon 

TPH= total petroleum hydrocarbons 

VOC = volatile organic compounds

CDM
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Table 2-5
Site-Wide Soil Borings: Summary of Surface and Subsurface Soil Samples 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample Type Station Location
Interval 

(feet bgs) Sampling Date Analysis Comments
Surface Soil S W S S -01 -D  . 0 - 1 6 /14/2004 TCL V O C , S VO C, P/PCB; TAL Metals,Hg.CN

S W S S -02 -D 0 - 1 6 /14/2004 TC L V O C , S VO C, P/PCB; TAL Metals,Hg,CN

S W S S -03 -D 0 - 1 6/14 /2004 TCL V O C , S VO C, P/PCB; TAL Metals,Hg.CN

S W S S -04 -D 0 - 1 6/14/2004 TCL V O C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S S -05 -D 0 -  1 6/14/2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S S -06 -D 0 - 1 6/15/2004 TCL VO C, SVO C, P/PCB; TAL Metals,Hg,CN

S W S S -07 -D 0 -  1 6/15/2004 TCL VO C, SVO C, P/PCB; TAL Metals,Hg.CN

S W S S -08 -S 0 - 0 . 2 6/15/2004 TCL VO C, S VO C , P/PCB; TAL Metals,Hg.CN

S W S S -09 -D 0 - 1 6/15/2004 TCL VO C, S VO C , P/PCB; TAL Metal, Hg, CN; Grain Size, pH, TO C

S W S S -10 -D 0 - 1 6/15/2004 TCL VO C, SVO C, P/PCB; TAL Metais,Hg,CN

S W S S -11 -D 0  - 1 6/15/2004 TC L VOC, SVO C, P/PCB; TAL Metals,Hq,CN
* S W S S -12 -D 0  - 1 6/16/2004 TC L VOC, SVO C, P/PCB; TAL Metals,Hg.CN ,

S W S S -13 -D 0 - 1 6/16/2004 TC L VOC, SVO C, P/PCB; TAL Metals,Hg,CN

S W S S -14 -S 0 - 0 . 2 6/16/2004 TC L VO C , SVO C, P/PCB; TAL Metals,Hg.CN

S W S S -15 -S 0 - 0.2 6/16/2004 TCL VO C , S VO C , P/PCB; TAL Metals,Hg.CN

S W S S -16 -D 0 - 1 6/16/2004 TCL VO C , S VO C , P/PCB; TAL Metals,Hg,CN

S W S S -17 -S 0 - 0 . 2 6/17/2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S S -18-D 0 - 1 6/17/2004 ITCL VO C , S VO C , P/PCB; TAL Metals,Hg.CN

S W S S -19-D 0 - 1 6/17/2004 TC L VO C , S VO C , P/PCB; TAL Metals,Hg.CN

S W S S -20 -S 0 - 0.2 6/17/2004 TC L VO C , S VO C , P/PCB; TAL Metals.Hg.CN

S W S S -21-D 0 - 1 6/18/2004 TC L VO C , S VO C , P/PCB; TAL Metals,Hg,CN

S W S S -22-D 0 - 1  . 6/18/2004 TC L VOC, S VO C , P/PCB; TAL Metals.Hg.CN
S W S S -23-D 0 - 1 6/18/2004 TC L VOC, S VO C , P/PCB; TAL Metals.Hg.CN

S W S S -24 -D 0 - 1 6 /18/2004 TCL VOC, S VO C . P/PCB; TAL Metals.Hg.CN

S W S S -25 -D 0 - 1 6/21/2004 TCL VOC, S VO C . P/PCB; TAL Metals.Hg.CN

S W S S -26 -S 0 - 0 . 2 6/21/2004 TCL VOC, S VO C, P/PCB; TAL Metals.Hg.CN

S W S S -27 -D 0 - 1 6/21/2004 TC L VOC, S VO C, P/PCB; TAL Metals.Hg.CN

S W S S -28 -D 0 - 1 6/21/2004 TCL VO C, S VO C , P/PCB; TAL Metals.Hg.CN

S W S S -29 -D 0 - 1 6/22/2004 TCL VO C, S VO C , P/PCB; TAL Metals.Hg.CN

S W S S -30-S 0 - 0 . 2 6/22/2004 TCL VOC, S VO C, P/PCB; TAL Metals.Hg.CN

S W S S -31-D 0 - 1 6/22/2004 TCL VO C , S VO C, P/PCB; TAL Metals.Hg.CN

S W S S -32 -D 0 - 1 6/22/2004 TCL VOC, S VO C , P/PCB; TAL M etals.Hg.CN .

S W S S -33 -D 0 - 1 6/24/2004 TCL VOC, S VO C, P/PCB; TAL Metals.Hg.CN
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Table 2-5
Site-Wide Soil Borings: Summary of Surface and Subsurface Soil Samples 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample Type Station Location
Interval 

(feet bgs) Sampling Date Analysis Comments
Surface Soil (Con't) S W S S -34 -S 0 - 0 . 2 6/24 /2004 TC L V O C , S VO C , P/PCB; TAL Metals,Hg.CN

S W S S -35 -D 0 -  1 6/24/2004 TC L V O C , S VO C , P/PCB; TAL Metals,Hg,CN

S W S S -36-D 0 -  1 6/24/2004 TC L V O C , S VO C, P/PCB; TAL Metals,Hg,CN

S W S S -37-D 0 - 1 6/24/2004 TCL V O C , S VO C , P/PCB; TAL Metals,Hg,CN

S W S S -13-D -D up 0 - 1 6/16/2004 TC L VO C , S VO C, P/PCB; TAL Metals,Hg,CN Duplicate of S W S S -13-D

S W S S -35-D -D up 0 - 1 6/24/2004 TCL VO C, S VO C , P/PCB; TAL Metals,Hg,CN Duplicate of S W S S -35-D
Subsurface Soil SW SB-01 2 - 4 6/14/2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -02 2 - 4 6/14/2004 T C ll V O C , S VO C , P/PCB; TAL Metals,Hg,CN

S W S B -03 2 - 4 6/14/2004 TC L V O C , S VO C, P/PCB; TAL Metals,Hg.CN

S W S B -04 2 - 4 6/14/2004 TC L V O C , S VO C , P/PCB; TAL Metal, Hg, CN; Grain Size, pH, TOC

SW S B -05 2 - 4 6/14/2004 TC L VO C , S VO C, P/PCB; TAL Metals,Hg,CN

S W S B -06 2 - 4 6/15/2004 TCL VO C , S VO C, P/PCB; TAL Metals,Hg,CN

S W S B -07 2 - 4 6/15/2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -08 2 - 4 6/15/2004 TC L VO C , SVO C, P/PCB; TAL Metals,Hg,CN M S/M SD

S W S B -09 2 - 4 6/15/2004 TC L VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -10 2 - 4 6/15/2004 TC L V O C , S VO C, P/PCB; TAL Metals,Hg,CN

SW SB-11 2 - 4 6/15/2004 TC L VO C, S VO C , P/PCB; TAL Metals,Hg.CN

S W S B -12 2 - 4 6/16/2004 TC L VOC, S VO C , P/PCB; TAL Metals,Hg,CN

S W S B -13 2 - 4 6/16/2004 TC L VO C, SVO C, P/PCB; TAL Metal, Hg, CN; Grain Size, pH, TOC

S W S B -14 2 - 4 . 6 /16/2004 TC L VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -15 2 - 4 6/16/2004 TC L VO C, SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -16 2 - 4 6/16/2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -17 2 - 4 6/17/2004 TC L V O C , S VO C, P/PCB; TAL Metals,Hq,CN

S W S B -18 2 - 4 6/17/2004 TC L VOC, SVO C, P/PCB; TAL Metals,Hq,CN M S/M SD

S W S B -19 2 - 4 6/17/2004 TC L VO C , SVO C, P/PCB; TAL Metals,Hg.CN

S W S B -20 2 - 4 6/17/2004 TC L VO C , SVO C, P/PCB; TAL Metals,Hg.CN

SW SB-21 2 - 4 6/18/2004 TC L VO C , SVO C, P/PCB; TAL Metals.Hg.CN

S W S B -22 2 - 4 6 /18/2004 TC L VO C , SVO C, P/PCB; TAL Metals.Hg.CN

S W S B -23 2 - 4 6 /18/2004 TCL VO C , S VO C, P/PCB; TAL Metals.Hg.CN

S W S B -24 2 - 4 6 /18/2004 TC L VO C , S VO C, P/PCB; TAL Metals.Hg.CN

S W S B -25 2 - 4 6/21/2004 TC L VO C, S VO C, P/PCB; TAL Metals.Hg.CN

S W S B -26 2 - 4 , 6/21/2004 TC L VO C , S VO C. P/PCB; TAL Metals.Hg.CN
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Table 2-5
Site-Wide Soil Borings: Summary of Surface and Subsurface Soil Samples 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample Type Station Location
Interval 

(feet bgs) Sampling Date Analysis Comments
Subsurface Soil (Con't) S W S B -27 2 - 4 6/21 /2004 TCL VO C, SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -28 2 - 4 6/21 /2004 TCL VO C , SVO C, P/PCB; TAL Metal, Hg, CN; Grain Size, pH, TOC M S/M SD

S W S B -29 2 - 4 6/22 /2004 TC L VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -30 2 - 4 6/22 /2004 TC L VO C , SVO C, P/PCB; TAL Metals,Hg,CN

SW SB-31 2 - 4 6/22/2004 TC L,VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -32 2 - 4 , 6 /22 /2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -33 2 - 4 6/24 /2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -34 2 - 4 6 /24 /2004 TCL VO C, SVO C, P/PCB; TAL Metals,Hg,CN M S/M SD

S W S B -35 2 - 4 6/24 /2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg.CN

S W S B -36 2 - 4 6/24 /2004 TCL VO C , SVO C, P/PCB; TAL Metals,Hg,CN

S W S B -37 2 - 4 6 /24/2004 TCL VO C , S VO C , P/PCB; TAL Metals,Hg,CN

SW S B -21-D up 2 - 4 6 /18 /2004 TCL VO C, S VO C, P/PCB; TAL Metals,Hg,CN Duplicate of SW SB-21

SW S B -31-D up 2 - 4 6/22 /2004 TCL VO C , S VO C , P/PCB; TAL Me1als,Hg,CN Duplicate of SW SB-31

N otes:

bgs= below ground surface 

CN = cyanide 

D = deep (0 -12  inches)
Dup = duplicate 

S = shallow (0-2 inches)
Hg = mercury
M S/M SD  = matrix spike/matrix spike duplicate
V O C  = Volatile organic compounds
S VO C  = Semivolatile organic compounds
P/PCB = Pesticides/polychlorinated biphenyls

S W S S  = site-wide surface soil
SW SB  = site-wide subsurface soil
TAL = Target Analyte List
TCL = Target Compound List

TO C= Total Organic Carbon
TPH = Total Petroleum Hydrocarbons
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T a b le  2 -6
LN A P L  D e lin ea tio n : S u m m ary  o f S o il and  G ro u n d w a te r LN A PL S am ples  

C o n so lid a ted  Iron  and  M eta l S up erfu n d  S ite  
N ew b u rg h , N ew  Y ork

G R O U N D W A T E R  LN A P L  S A M P LE S :
Sample

Location Sample ID
Depth 

(feet bgs) Date Analysis Comment
PASB-02 GW S-02-LNAPL 27 06/11/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN, TPH

PASB-05 GW S-05-LNAPL 8.5 06/14/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN, TPH MS/MSD

SWSB-15 GW S-15-LNAPL 26 06/23/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN, TPH MS/MSD

SW SB-16 GW S-16-LNAPL 13 06/16/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN, TPH

GW S-57-LNAPL 13 06/16/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN, TPH Duplicate of SWSB-16

S O IL  LN A P L S A M P LE S :

Sample
Location Sample ID

Depth 
(feet bgs) Date Analysis Comment

PASB-02 PASB-02-LNAPL 17-19 • 06/11/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN, TPH

SWSB-15 SW SB-15-LNAPL 8-10 06/16/2004 TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN, TPH

Notes:
bgs = below ground surface 
CN = cyanide 
Dup = duplicate 
Hg = mercury
LNAPL= Light Non-Aqueous Phase Liquid
MS/MSD = matrix spike/matrix spike
P/PCB = pesticides/polycholrinated biphenyls
SVOC = semi volatile organic compounds
TAL = Target Analyte List
TPH = total petroleum hydrocarbon
TCL = Target Compound List
VOC = volatile organic compound ^
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Table 2-7
V ertica l P rofile  W ells: Surrim ary o f G ro u n d w ater S am ples  

Consolidated Iron and Metal Superfund Site 
N ew burgh , N ew  Y ork

S am p le
Location S am p le  ID

In te rv a l
(fee t
bgs) D ate S creen in g  A na lys is Labo ra to ry  A nalysis C o m m en t

VPMW-01 VPMW -1-25-30 2 5 - 3 0 06/30/2004 TCL VOC (24 hour TAT) TCL VOC. SVOC, P/PCB; TAL Metals, Hg, CN

VPMW -1-20-25 2 0 - 2 5 07/01/2004 TCL VOC (24 hour TAT)

VPMW-1-15-20 1 5 - 2 0 07/01/2004 TCL VOC (24 hour TAT)

VPMW-1-10-15 1 0 - 1 5 07/01/2004 TCL VOC (24 hour TAT) TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

VPMW-04 VPMW-4-23-28 2 3 - 2 8 07/06/2004 TCL VOC (24 hour TAT) TCL VOC, SVOC. P/PCB; TAL Metals, Hg. CN

VPMW-4-18-23 1 8 - 2 3 07/06/2004 TCL VOC (24 hour TAT)

VPMW-4-13-18 13 - 18 07/07/2004 TCL VOC (24 hour TAT) TCL VOC, SVOC, P/PCB; TAL Metals. Hg, CN MS/MSD

VPMW-4-8-13 8 - 13 07/07/2004 TCL VOC (24 hour TAT) Not analyzed due to breakage
VPMW-05 VPMW-5-26-31 26 - 3 1 07/13/2004 TCL VOC (24 hour TAT) TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

VPMW-5-21-26 21 -2 6 07/14/2004 TCL VOC (24 hour TAT)

VPMW-5-16-21 16-21 07/14/2004 TCL VOC (24 hour TAT)

VPMW-5-11-16 11 - 16 07/14/2004 TCL VOC (24 hour TAT) TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN

VPMW-5-11-16-Dup 11 - 16 07/14/2004 TCL VOC (24 hour TAT) TCL VOC, SVOC, P/PCB; TAL Metals, Hg, CN Duplicate of VPMW-5-11-16

VPMW-5-6-11 6 - 1 1 07/14/2004 TCL VOC (24 hour TAT)

Notes:
TAT = turnaround time 
bgs = below ground surface 
CN = cyanide 
Dup = duplicate 
Hg = mercury
MS/MSD = matrix spike/matrix

VOC = volatile organic compound
P/PCB = pesticides/polycholrinated biphenyls
SVOC = semi volatile organic compounds
TAL = Target Analyte List
TCL = Target Compound List
VPMW = vertical profile monitoring well
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Tab le  2-8
M onitoring  W ell C onstruction  Details  

C onso lidated  Iron and M etal S u perfund  Site  
N ew burgh , New  Y ork

W ell ID
D ate

In sta lled C o n s tru c tio n

A pp ro x im ate  
S creen  
In terval 

(fee t btic)

M easured  
T o ta l D epth  

(fee t btic)
R atio n a le  fo r Location  and  S creen  In terval

MW-01 07/19/04 4 inch diameter 
PVC

18.6-28.6 28.6 Originally planned as background well (background location subsequently moved to MW 
09); located in NW corner of site, thought to be upgradient of contaminant sources, 
according to groundwater flow diagrams (Figures 3-9 and 3-10). VOCs detected during 
VPW screening prohibited this location from remaining the background well. Screen set 
approximately 2-3 feet below water table to account for tidal fluctuations.

MW-02 07/29/04 4 inch diameter 
PVC

21.2 - 31.2 31.2 Located immediately downgradient of compactor/bailer. Screen approximately 5 feet 
below water table to account for tidal fluctuations.

MW-03 07/30/04 4 inch diameter 
PVC

18.09-28.09 28.09 Located downgradient of tire piles. Screen approximately 5 feet below water table to 
account for tidal fluctuations.

MW-04 07/15/04 4 inch diameter 
PVC

18.03-28.03 28.03 Located downgradient of smelter. Screen approximately 5 feet below water table to 
account for tidal fluctuations.

MW-05 07/19/04 4 inch diameter 
PVC

23.8-33.8 33.8 Located downgradient of compactor/bailer. Screen approximately 5 feet below water 
table to account for tidal fluctuations.

MW-06 07/27/04 4 inch diameter 
PVC

16.50-26.50 26.50 Located downgradient of maintenance building. Screen approximately 5 feet below 
water table to account for tidal fluctuations.

MW-07 08/03/04 4 inch diameter 
PVC

14.79 -24.79 24.79 Located further downgradient of smelter, along river bank. Screen approximately 5 feet 
below water table to account for tidal fluctuations.

MW-08 08/02/04 4 inch diameter 
PVC

22.18 -32.18 32.18 Located further downgradient of compactor/bailer, along river bank. Screen 
approximately 5 feet below water table to account for tidal fluctuations.

MW-09 07/20/04 4 inch diameter 
PVC

17.42-27.42 27.42 Background well (moved from MW-01); located in SW corner of site, upgradient and 
sidegradient of contaminant sources, as supported by groundwater flow diagrams 
(Figures 3-9 and 3-10). Majority of contaminant levels are either non-detect or 
significantly lower than those in downgradient wells. Screen approximately 5 feet below 
water table to account for tidal fluctuations.

Notes:
btic = below top of inner casing
MW = monitoring well -
PVC = polyvinyl chloride
All monitoring well locations and screen intervals were approved by EPA.
All monitoring wells are stick-up with protective stainless steel outer casing.
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Table 2-9
Summary of Monitoring Well Samples - Round 1 and Round 2 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample Location Sample ID Date Analysis Comment

MW-01 MW-01-R1 08/18/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-01-R2 11/11/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-02 MW-02-R1 08/17/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-02-R2 11/10/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-03 MW-03-R1 08/16/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN MS/MSD

MW-03-R2 11/09/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-04 MW-04-R1 08/18/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-04-R2 11/11/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-05 MW-05-R1 08/18/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-50-RI-Dup 08/18/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN Duplicate of MW-05-R1

MW-05-R2 11/11/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-51-R2-DUP 11/11/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN Duplicate of MW-05-R2

MW-06 MW-06-R1 08/17/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-06-R2 11/10/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN MS/MSD

MW-07 MW-07-R1 08/17/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-07-R2 11/10/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-08 MW-08-R1 08/17/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-08-R2 11/10/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-09 MW-09-R1 08/16/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

MW-09-R2 11/09/2004 LDL VOC, TCL SVOC, P/PCB, TAL Metals/Hg/CN

Notes:
CN = cyanide 
Hg = mercury 
Dup = duplicate .
LDL = low detection limit
MS/MSD = matrix spike/matrix spike duplicate
MW = monitoring well
P/PCB = pesticides/polychlorinated biphenyls

R1 = round 1 
R2 = round 2
SVOC = semivolatile organic compounds 
TAL = Target Analyte List 
TCL = Target Compound List 
VOC = volatile organic compounds
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Table 2-10
Summary of Sediment and Surface Water Samples 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample
Type Sample ID

Interval 
(inches bgs) Date Analysis Comment Location and Rationale

Sediment SD-01 0 -6 08/16/2004 TCL VOC, 
SVOC, P/PCB; 
TAL Metals, 
Hg, CN; Grain 
Size pH, TOC; 
CEC

North of site; background location
SD-02 0 -6 08/16/2004 North of site; background location
SD-03 0 -6 8/16/2004 North of site; background location
SD-04 0 -6 8/16/2004 North of site; background location
SD-05 0 -6 8/16/2004 North of site; background location
SD-06 0 -6 8/17/2004 North of site; background location
SD-07 0 -6 8/17/2004 North of site; background location
SD-08 0 -6 8/17/2004 MS/MSD North of site; background location
SD-09 0 -6 8/17/2004 North of site; background location
SD-10 0 -6 8/17/2004 North of site; background location
SD-11 0 -6 8/17/2004 North end of site by marina boat ramp
SD-12 0 -6  . 8/17/2004 Due east of former surface water runoff from site
SD-13 0 -6 8/18/2004 Due east of former surface water runoff from site
SD-14 0 -6 8/18/2004 Due east of former metal shear building
SD-15 0 -6 8/18/2004 MS/MSD Due east of former compactor bailer building
SD-16 0 - 6 8/18/2004 Due east of former smelter
SD-17 0 -6 8/18/2004 Due east of former scrap metal piles
SD-18 0 -6 8/18/2004 Due east of former tire piles

SD-19 0 -6 8/19/2004
At southern border of site; at outlet from stream that 
runs along southern border

SD-20 0 -6 8/19/2004 Due east of outlet from stream
SD-21-Dup 0 -6 8/18/2004 Duplicate of SD-16 Due east ot former smelter

Surface
Water

SW-01 Surface 08/16/2004 TCL VOC, 
SVOC, P/PCB; 
TAL Metals, 
Hg,CN;TDS, 
TSS,
Hardness, 
DOC; Sulfate

North of site; background location
SW-02 Surface 08/16/2004 North of site; background location
SW-03 Surface 08/16/2004 North of site; background location
SW-04 Surface 08/16/2004 North of site; background location
SW-05 Surface 08/16/2004 North of site; background location
SW-06 ■ Surface 08/17/2004 North of site; background location
SW-07 Surface 08/17/2004 North of site; background location
SW-08 Surface 08/17/2004 North of site; background location
SW-09 Surface 08/17/2004 North of site; background location
SW-10 Surface 08/17/2004 MS/MSD North of site; background location
SW-11 Surface 08/17/2004 North end of site by marina boat ramp
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Table 2-10
Summary of Sediment and Surface Water Samples 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample
Type Sample ID

Interval 
(inches bgs) Date Analysis Comment Location and Rationale

Surface
Water
(Con't)

SW-12 Surface 08/17/2004 TCL VOC, 
SVOC, P/PCB; 
TAL Metals, 
Hg,CN;TDS, 
TSS,
Hardness, 
DOC; Sulfate

Due east of former surface water runoff from site
SW-13 Surface 08/18/2004 Due east of former surface water runoff from site
SW-14 Surface 08/18/2004 Due east of former metal shear building
SW-15 Surface 08/18/2004 Due east of former compactor bailer building
SW-16 Surface 08/18/2004 Due east of former smelter
SW-17 Surface 08/18/2004 Due east of former scrap metal piles
SW-18 Surface 08/18/2004 MS/MSD Due east of former tire piles

SW-19 Surface 08/19/2004
At southern border of site; at outlet from stream that 
runs along southern border

SW-20 Surface 08/19/2004 Due east of outlet from stream
SW-21-Dup Surface 08/18/2004 Duplicate of SW-16 Due east of former smelter

Notes:
bgs= below ground surface 
CEC = cation exchange capacity 
CN = cyanide
DOC = dissolved oxygen content 
Dup = duplicate 
Hg = mercury
MS/MSD = matrix spike/matrix spike duplicate 
P/PCB = pesticides/polycholrinated biphenyls 
SWSS = site-wide surface soil

SWSB = site-wide subsurface soil
SVOC = semivolatile organic compounds
TAL = Target Analyte List
TCL = Target Compound List
TDS = total dissolved solids
TOC = total organic carbon
TSS = total suspended solids
VOC = volatile organic compounds
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Table 2-11
Surface Water Sample Water Quality Measurements, Flow Measurements and Tidal Information

Consolidated Iron and Metal Superfund Site
Newburgh, New York

Sample
ID

Water
Depth
(feet)

Flow Velocity Tidal
Information pH

Conductivity
(mS/cm)

Turbidity
(NTU)

Dissolved
Oxygen
(mg/l)

Temperature
CO

ORP
(mV)Depth (feet) Velocity (feet/sec)

SW-01 25.2 0
12.5
25

1.10
0.91
0.62

Flood 8.14 0.311 6.60 24.96 184.9

SW-02 22.6 0
11
22

0.82
0.81
0.24

Flood 8.15 0.310 . 6.54 24.96 197.8

SW-03 21.7 0
10
20

0.10
0.30
0.00

High Slack 8.18 0.309 6.55 24.95 206.6

SW-04 22.5 0
11
22

0.57
0.35
0.49

Ebb _ 8.17 0.309 6.56 24.95 . 206.4

SW-05 17.5 0
8.5
17

0.91
1.00
0.80

Ebb 8.20 0.309 6.51 24.97 205.9

SW-06 33.6 0
16.5
29

1.41
0.70
0.81

Ebb 8.18 0.310 6.49 24.98 196.6

SW-07 35.8 0
18
29

0.41
0.33
0.10

Ebb 8.20 0.311 6.59 25.00 201.5

SW-08 24.2 0
12
24

0.30
0.58
0.39

Low Slack 8.19 0.311 6.90 25.04 169.4

SW-09 39.1 0
18
29

1.09
1.15
1.03

Flood 8.07 0.309 6.80 25.17 171.1
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Tab le  2-11
S u rface  W a te r Sam ple  W ate r Q u a lity  M easurem ents , F low  M easurem ents  and T idal In form ation

C onso lida ted  Iron and  M etal S uperfund  S ite  
N ew burgh , N ew  Y ork

Sample
ID

Water
Depth
(feet)

Flow Velocity Tidal
Information pH

Conductivity
(mS/cm)

Turbidity
(NTU)

Dissolved
Oxygen
(mg/l)

Temperature

(°C)

ORP
(mV)Depth (feet) Velocity (feet/sec)

SW-10 25.5 0 0.62 Flood 7.93 0.310 - 7.32 25.26 192.6
12.5 0.51
25 0.63

SW-11 6.7 0 0.20 Flood 8.23 0.311 - 7.20 25.46 191.4
3 0.12
6 0.10

SW-12 7.0 0 0.19 Flood 8.23 0.312 - 7.46 25.51 189.9
3.5 0.10
7 0.11

SW-13 7.4 0 0.27 Flood 7.90 0.245 - 6.56 25.04 260.0
3.5 . 0.30
7 0.28

SW-14 15.4 0 0.37 Low Slack 7.92 0.246 - 6.50 24.99 247.7
7.5 0.50
15 0.41

SW-15 11.6 0 0.75 Flood 7.91 0.247 -  ■ 7.13 25.12 264.5
6 0.83

11.5 0.21
SW-16 6.8 0 0.60 Flood 7.97 0.248 - 6.87 25.29 241.5

3 0.41
6.5 0.32

SW-17 4.5 0 0.00 Flood 7.90 0.250 - 7.06 25.39 258.5
2 0.09
4 ,0.08

SW-18 8.0 0 0.10 High Slack 7.81 0.291 8.4 4.67 24.91 193.3
4 0.21

6.5 0.18
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Tab le  2-11
S u rface  W ate r S am ple  W ate r Q u a lity  M easurem ents , F low  M easurem ents  and T idal In form ation

C onso lidated  Iron and M etal S uperfund  S ite  
N ew burgh , N ew  Y ork

Sample
ID

Water
Depth
(feet)

Flow Velocity Tidal
Information pH

Conductivity
(mS/cm)

Turbidity
(NTU)

Dissolved
Oxygen
(mg/l)

Temperature
(°C)

ORP
(mV)Depth (feet) Velocity (feet/sec)

SW-19 2.0 0 0.20 Low Slack 8.04 0.293 10.0 6.30 24.90 260.9
1 0.15
2 0.19

SW-20 5.0 0 0.59 Flood 8.16 0.291 8.5 5.32 24.98 182.9
2.5 0.60
5 0.42

Notes:
°C = degrees Celcius
Ebb = tide moving to sea towards iow tide
Flood = tide moving inland towards high tide
High slack = tide/water stops moving and maximum high tide has been attained
Low slack = tide/water stops moving and minimum low tide has been attained
mg/l = milligrams per liter
mS/cm = millisiemens per centimeter
mV = millivolts
NTU = nephelometric turbidity units 
ORP = oxidation-reduction potential 
sec = second 
SW = surface water
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Tab le  3-1 

G ro u n d w ater E levation  D ata - R ound 1 and R ound 2 
C onso lidated  Iron and M etal S uperfund  S ite  

N ew burgh , N ew  York

W ell ID
In n er C asing  

E levation

0 8 /16 /04 11 /08 /04

D epth  to W a te r  
(fee t b tic )

W a te r
E levation T im e

D epth  to  W ater  
(fee t btic)

W ate r
E levation T im e

MW-01 17,61 14.43 3.18 11 40 14.09 3,52 15:30

MW-02 12.60 10.52 2.08 11 25 12.04 0.56 15:10

MW-03 13.21 12.67 0.54 11 03 13.23 -0.02 14:50

MW-04 10.96 10.40 0.56 11 14 10.84 0.12 15:40

MW-05 10.36 9.80 0.56 11 22 10.46 -0.10 15:45

MW-06 7.22 6.68 0.54 11 30 7.52 -0.30 15:00

MW-07 12.41 11.97 0.44 11 05 12.75 -0.34 15:20

MW-08 10.88 10.37 0.51 11 10 11.41 -0.53 15:15
MW-09 15.99 13.76 2.23 10 56 13.86 2.13 14:45

Newburgh Tidal Information:
8/16/04: Low tide recorded at 7:35; high tide recorded at 13:16
11/08/04: Low tide recorded at 14:56

Notes:
btic = below top of inner casing
Depth to water measurements were made at the surveyors mark.
Water elevation data are relative to mean sea level; a negative number indicates a water elevation below mean sea level.
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Table 3-2
H ydraulic C onductiv ity  Values C alcu lated  from  Slug Test Data 

C onsolidated Iron and M etal Superfund Site  
N ew burgh, New York

Well K (ft/sec) K (ft/day) K (cm/sec)
MW-1in 3.12E-05 2.69E+00 9.50E-04
MW-1 out 1.74E-05 1.50E+00 5.30E-04 i
MW-1 Average 2.43E-05 2.10E+00 7.40E-04
MW-2 in 1.87E-05 1.61E+00 5.68E-04
MW-2 out 1.69E-05 1.46E+00 5.15E-04
MW-2 Average 1.78E-05 1.54E+00 5.42E-04
MW-3 in 3.84E-05 3.32E+00 1.17E-03
MW-3 out 3.57E-05 3.08E+00 1.09E-03
MW-3 Average 3.71 E-05 3.20E+00 1.13E-03
MW-4 in 3.44E-04 2.97E+01 1.05E-02
MW-4 out » 2.36E-04 2.04E+01 7.19E-03
MW-4 Average 2.90E-04 2.50E+01 8.84E-03
MW-5 in 1.43E-05 1.24E+00 4.36E-04
MW-5 out 2.35E-05 2.03E+00 7.16E-04
MW-5 Average 1.89E-05 1.63E+00 5.76E-04
MW-6 in 1.39E-03 1.20E+02 4.25E-02
MW-6 out 4.16E-04 3.59E+01 1.27E-02
MW-6 Average 9.05E-04 7.82E+01 2.76E-02
MW-7 in 4.13E-04 3.57E+01 1.26E-02
M W -7out 7.12E-04 6.15E+01 2.17E-02
MW-7 Average 5.62E-04 4.86E+01 1.71E-02
MW-8a in 1.63E-06 1.41E-01 4.98E-05
MW-8a out 5.10E-06 4.41 E-01 1.55E-04
MW-8 in 4.49E-06 3.88E-01 1.37E-04
MW-8 out 4.19E-06 3.62E-01 1.28E-04
MW-8 Average 3.85E-06 3.33E-01 1.17E-04
MW-9 in 9.40E-05 8.12E+00 2.87E-03
MW-9 out 1.30E-04 1.12E+01 3.96E-03
MW-9 Average 1.12E-04 9.68E+00 3.41 E-03

SITE AVERAGE 2.19E-04 1.89E+01 6.68E-03

Notes:
*8a is the duplicate of MW-8 
cm = Centimeter 
ft = Feet
K - Hydraulic Conductivity 
in - Falling Head Slug Test 
MW = Monitoring Well 
out - Rising Head Slug Test 
sec = Second
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Table 3-3
Estimates of Groundwater Movement 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Range of 
Hydraulic 
Gradients GW Velocity = Ki/n

feet/
day

feet/
year

Distance

Contaminant Travel Distance from 1914-2006 (feet)
Using Rf from Site- 
Specific Calculation Using Rf from Literature Kd Calculation

1914-2006 Ar-1254 BaP Ar-1254 BaP Arsenic Cadmium Copper Iron Lead Mercury Vanadium Zinc

Lower End 
of Hydraulic 
Gradient

18.9 X 0.0066  

0 .3

0 .42 151.77 13,963 0.25 0.08 0.03 0.28 85.54 35.48 0.27 105.91 2.96 2.67 2.67 42.90

Upper End 
of Hydrauiic 
Gradient

18.9 X 0.0107  

0.3

0 .67 246.05 22,636 0.40 0.13 0 .04 0.45 138.67 57.53 0.43 171.70 4.80 4.32 4.32 69.55

Notes:
K = average hydraulic conductivity: 18.9 ft/d
i = hydraulic gradient: lower end of range = 0 .0036; upper end of range = 0 .107  
r| = effective porosity: assum ed to be 30 %

BaP = benzo(a)pyrene  

Ar = Aroclor
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Tab le  3-4
Vegetative, Avian, and W ild life  Species O bserved  

C onsolidated Iron and Metal Superfund Site  
N ew burgh, New York

Species Common Name Scientific Name
Vegetative Species
Herbaceous American pokeweed Phytolacca amerlcana

Aster A ster spp.
Common fleabane Erigeron philadelphicus
Common Plantain Plantago m ajor
Common ragweed Ambrosia artemisiifolia
Common reed Phragmites communis
Field bindweed Convolvulus arvensis
Field garlic Allium vincale
Goldenrod Solidago spp.
Knapweed Centauria spp..
Leafy spurge Euphorbia esula
Mullein Verbascum thapsus
Multifloral rose Rosa multiflora
Poison ivy Toxicodendron radicans
Purple loosestrife Lythrum salicaria
Red clover Trifolium pratense
Thistle Cirsium spp.
Virginia creeper Parthenocissus quinquefolia
Wild madder Galium mollugo

Shrubs and Trees Boxelder Acernegundo
Honeylocust Glenditsia tricanthos
Honeysuckle Lonicera spp.
Red maple A cer rubrum
Smooth sumac Rhus glabra

. Staghorn sumac Rhus typhina
Sugar maple Acer saccharurp
Tree of heaven Ailanthus altissima
Willow Salix spp.

Avian Species
American robin Turdus migratorius
American crow Corvus branchyrhychos
Song sparrow Melospiza melodia

Wildlife Species
Cottontail Sylvilagus floridanus
Gray squirrel Sciurus carolinensis
Woodchuck Marmota monax
Shrews
Mice
Vole

Sorex spp.
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Tab le 3-5
Hudson River Fish Species Reported Near the Site 

Consolidated Iron and M etal Superfund Site  
New burgh, New York

Common Name Scientific Name
A c ipense ridae

Shortnose sturgeon* Acipenser brevirostrum
Atlantic sturgeon Acipeeenser oxyrinchus

A ngu ilid ae
American eel Anguilla rostrata

C lupeidae
Blueback herring Alosa aestivalis
Alewife / Alosa pseudoharengus
American shad Alosa sapidissima
Atlantic menhaden Brevoortia tyrannus
Gizzard shad Dorosoma cepedlanum

E ngrau lidae
Bay anchovy Anchoa mitchilli

S a lm on idae
Sockeye salmon Oncorhynchus nerka
Brown trout ■ Salmo trutta
Brook trout Salvelinus fontinalis

O sm eridae
Rainbow smelt Osmerus mordax

U m bridae
Eastern mudminnow Umbra pygmaea
Central mudminnow Umbra limi

E socidae
Chain pickerel Esox niger
Northern pike Esox lucius

C yprin idae
Goldfish Carassius auratus
Common carp Cyprinus carpio
Cutlips minnow Exoglossum maxillingua
Eastern silvery minnow Hybognathus nuchalis
Golden shiner Notemigonus crysoleucas
Satinfin shiner Notropis analastanus
Emerald shiner Notropis atherinoides
Common shiner Notropis cornutus
Spottail shiner Notropios hudsonius
Spotfin shiner Notropis spilopterus
Fathead minnow Pimephales promelas
Blacknose dace Rhinichthys atratuslus
Creek chub Semotilus atromaculatus .
Fallfish Semotilus corporalis
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Table 3-5
Hudson R iver Fish Species Reported Near the Site  

C onsolidated Iron and M etal Superfund Site 
New burgh, New Y ork

Common Name Scientific Name
C atostom idae

White sucker Catostomus commersoni
Ic ta lu ridae

White catfish Ameirus catus
Yeliow buiihead Ameirus natalis
Brown bullhjead Ameirus nebulosus
Channel catfsih ictalurus punctatus

G adidae
Atlantic tomcod Microgadus tomcod
Red hake Urophycis chuss

B e lon idae
Atlantic needlefish Strongylura marina

C yp rin o d o n tid a e
Sheepshead minnow Cyrprinodon variegatus
Banded killifish Fundulus disphanus
Mummichog Funduius heterociitus

A n th e rin id a e
Rough silverside ■ Membras martinica
Atlantic silverside Menidia menidia

G aste roste idae
Fourspine stickleback Apeltes quadracus
Threespine stickleback Gasterosteus aculealus

S yngna th idae
Northern pipefish Syngnathus fuscus

P e rc ich ty ida e
White perch Morone americana
White bass Morone chrysops
Striped bass Morone saxatilis

C en tra rch idae
Rockbass Ambiopites rupestris
Redbreast sunfish Lepomis auritus
Pumpkinseed Lepomis gibbosus
Warmouth Lepomis gulosus
Bluegill Lepomis macrochirus
Smallmouth bass Micropterus dolomieu
Largemouth bass Micropterus salmoides
White crappie Pomoxis annularis
Black crappie Pomoxis nigromacuiatus

Percidae
Tessellated darter Etheostoma olmstedi
Yellow perch , Perea fiavescens
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Table 3-5
Hudson River Fish Species R eported Near the Site  

C onsolidated Iron and M etal Superfund Site  
Newburgh, New York

Common Name Scientific Name
P om atom idae

Bluefish Pomatomus saltatrix
C arangidae

Crevalle jack Caranx hippos
Atlantic moonfish Selene setapinnis

Sciaen idae
Weakfish Cynosion regalis
Freshwater drum Aplodinotus grunniens

A m m od y tida e
American sand lance . Ammodytes americanus

T rig lidae
Striped searobin Prionotus evolans '

B oth idae
Summer flounder Paralichthys dentatus

P leuronectidae
Winter flounder Pseudopleuronectes americanus

Lu tjan idae
Gray snapper Lutjanus griseus

E leotridae
Fat sleeper Dormitator maculatus

Sole idae
Hogchoker Trinectes maculatus

Notes:
* New York State endangered species
Source: Table 50 Newburgh Project Remedial Investigation Report, BBL 1999
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Table 4-1
Surface and Subsurface Soil Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

Adjusted EPA 
Region IX PRGs: 
Residential Soil 

(1)

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Ingestion/ Dermal

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Inhalation

NYSDEC RSCO 
Adjusted for 
Site TOC of 

4.85% (2)

Site^SpecifiC 
Soil Screening 

Criteria 
(SSSSC)(3)

Site-Specific 
Background Value (4)
Surface

Soil
Subsurface

Soil
VOCs
1,1,1-Trichloroethane 200,000 nc NL c,e 1,200,000 d 3,876 A,E 3,876 ND ND
1,1,2,2-Tetrachloroethane 410 ca 16,000 c,e 1,000 e 2,907 A,E 410 ND ND
1,1,2-Trichloroethane 730 ca 56,000 c,e 2,000 e NL A 730 ND ND
1,1,2-Tricholoro-1,2,2-trifluoroethane NL NL NL 13,778 A,E,V 13,778 ND ND
1,1-Dichloroethane 51,000 nc 110,000,000 b,c 1,700,000 d 969 A,E 969 ND ND
1,1-Dichloroethene 12,000 nc 5,000 c,e 100 e 1,938 A,E 100 ND ND
1,2,3-Trichlorobenzene NL NL NL NL A NA ND ND
1,2,4-Trichlorobenzene 6,200 nc 6,800,000 b 3,200,000 d 13,778 A,E,V 6,200 ND ND
1,2-Dibromo-3-chloropropane 210 nc NL NL NL A 210 ND ND
1,2-Dibromoethane 32 ca NLi NL NL A 32 ND ND
1,2-Dichlorobenzene 110,000 nc 62,000,000 b 600,000 d 13,778 A,E,V . 13,778 ND ND
1,2-Dichloroethane 280 ca 35,000 c,e 600 e 484 A,E 280 ND ND
1,2-Dichloropropane 340 ca 47,000 c,e 21,000 b NL A,E 340 ND ND
1,3-Dichlorobenzene 53,000 nc NL NL 7,751 A,E 7,751 ND ND
1,4-Dichlorobenzene 3,400 ca 80,000 e NL fl 13,778 A,E,V 3,400 ND ND
2-Butanone 2,200,000 nc NL NL 1,453 A,E 1,453 ND ND
2-Hexanone NL NL NL NL A NA ND ND
4-Methyl-2-pentanone NL NL NL 4,844 A,E 4,844 ND ND
Acetone 1,400,000 nc 110,000,000 b,c NL c 969 A,E 969 5 J ND
Benzene 640 ca 58,000 c,e 1,000 e 291 A,E 291 ND ND
Bromochloromethane NL NL NL NL A NA ND ND
Bromodichloromethane 820 ca 51,000 c,e NL c NL A 820 ND ND
Bromoform 62,000 ca 400,000 c,e 88,000 e NL A 62,000 ND ND
Bromomethane 390 nc 1,600,000 b,c 13,000 b NL A 390 ND ND
Carbon Disulfide 36,000 nc 110,000,000 b,c 720,000 d 13,080 A,E,V 13,080 ND ND
Carbon Tetrachloride 220 nc 24,000 c,e 600 e 2,907 A,E 220 ND ND
Chlorobenzene 15,000 nc 23,000,000. b,c 180,000 b 8,236 A,E 8,236 ND ND
Chloroethane 3,000 ca NL NL 9,205 A,E 3,000 ND ND
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Table 4-1
Surface and Subsurface Soil Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

Adjusted EPA 
Region IX PRGs: 
Residential Soil

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Ingestion/ Dermal

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Inhalation

NYSDEC RSCO 
Adjusted for 
Site TOC of 

4.85% (2)

Site-Specific 
Soil Screening 

Criteria 
(SSSSC) (3)

Site-Specific 
Background Value (4)
Surface

Soil
Subsurface

Soil
Chloroform 220 ca 520,000 c,e 500 e 1,453 A,E 220 ND ND
Chloromethane 4,700 no NL NL NL A 4,700 ND ND
cis-1,2-Dichloroethene 4,300 nc 11,000,000 b,c NL c NL A 4,300 7 3 J
cis-1,3-Dichloropropene 780 ca NL NL NL A 780 ND ND
Cyclohexane 140,000 sat NL NL NL A 140,000 ND ND
Dibromochloromethane 1,100 ca 38,000 c,e NL c NL A 1,100 ND ND
Dichlorodifluoromethane 9,400 nc NL NL NL A 9,400 ND ND
Ethylbenzene 190,000 nc 110,000,000 b,c 400,000 d 13,778 A,E,V 13,778 ND ND
Isopropylbenzene 57,000 nc NL NL . NL A 57,000 ND ND
Methyl Acetate 2,200,000 nc NL NL NL A 2,200,000 ND ND
Methyl Tert-Butyl Ether 17,000 ,ca NL NL NL A 17,000 ND ND
Methylcyclohexane 260,000 nc NL NL NL A 260,000 ND ND
Methylene Chloride 9,100 ca 420,000 c,e 22,000 e 484 A,E 484 7 ND
Styrene 440,000 nc 230,000,000 b,c 1,500,000 d NL A 440,000 ND ND
Tetrachloroethene 480 ca 61,000 c,e 18,000 e 6,782 A,E 480 7 J 2 J
Toluene 66,000 nc 230,000,000 b,c 650,000 d 7,267 A,E 7,267 ND ND
trans-1,2-Dichloroethene 6,900 nc 23,000,000 b,c NL c 1,453 A,E 1,453 ND ND
trans-1,3-Dichloropropene 780 ca NL NL NL A 780 ND ND
Trichloroethene 53 ca 290,000 c,e 8,000 e 3,391 A,E 53 8 J 2 J
Trichlorofluoromethane 39,000 nc NL NL NL A 39,000 ND ND
Vinyl Chloride 79 ca 4,000 c,e 1,000 e 969 A,E 79 ND ND
Xylenes (Total) 27,000 nc 1,000,000,000 b,c NL c 5,813 A,E 5,813 ND ND
SVOCs
1,1-Biphenyl 300,000 nc NL NL NL D 300,000 ND 110 J
1,2,4,5-Tetrachlorobenzene 1,800 nc NL NL NL D 1,800 ND ND
2,2'-oxybis(1-Chloropropane) NL NL NL NL D NA ND ND
2,4,5-Trichlorophenol 610,000 nc 68,000,000 b NL c 484 D,E 484 ND ND
2,4,6-Trichlorophenol 610 nc 170,000 e 340,000 e NL D 610 ND ND
2,4-Dichlorophenol 18,000 nc 2,100,000 b NL c 1,938 D,E 1,938 ND ND
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Table 4-1
Surface and Subsurface Soil Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

Adjusted EPA 
Region IX PRGs: 
Residential Soil 

(1)

EPA Generic SSLs 
.fo r Commercial/ 

Industrial - 
Ingestion/ Dermal

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Inhalation

NYSDEC RSCO 
Adjusted for 
Site TOC of 

4.85% (2)

Site-Specific 
Soil Screening 

Criteria 
(SSSSC)(3)

Site-Specific 
Background Value (4)
Surface

Soil
Subsurface

Soil
2,4-Dimethylphenol 120,000 nc 14,000,000 b NL c NL D 120,000 ND ND
2,4-Dinitrophenol 12,000 nc 1,400,000 b NL c 969 D,E 969 ND ND
2,4-Dinitrotoluene 12,000 nc 3,000 e NL c NL D 3,000 ND ND
2,6-Dinitrotoluene 6,100 nc 3,000 e NL c 4,844 D,E 3,000 ND ND
2-Chloronaphthalene 490,000 nc NL NL NL D 490,000 ND ND
2-Chlorophenol 6,300 nc 3,400,000 b NL c , 3,876 D,E 3,876 ND ND
2-Methylnaphthalene NL NL NL 68,892 D,E,S , 68,892 ND 450
2-Methylphenol 310,000 nc 34,000,000 b NL c 484 D,E 484 ND ND
2-Nitroaniline 18,000 nc NL NL 2,083 D,E 2,083 ND ND
2-Nitrophenol NL NL . NL 1,599 D,E 1,599 ND ND
3,3'-Dichlorobenzidine 1,100 ca 4,000 e NL c NL D 1,100 ND ND
3-Nitroaniline 1,800 nc NL NL 2,422 D,E 1,800 ND ND
4,6-Dinitro-2-methylphenol NL NL NL NL D NA ND ND
4-Bromophenyl-phenylether NL NL NL NL D NA ND ND
4-Chloro-3-methylphenol NL NL NL 1,163 D,E 1,163 ND ND
4-Chloroaniline 24,000 nc 2,700,000 bb NL c 1,066 D,E 1,066 ND ND
4-Chlorophenyl-phenylether NL NL NL NL D NA ND ND
4-Methylphenol '31,000 nc NL NL 4,360 D,E 4,360 ND ND
4-Nitroaniline 18,000 nc NL NL NL D NA ND ND
4-Nitrophenol NL NL NL 484 D,E 484 ND ND
Acenaphthene 370,000 nc 37,000,000 b NL c 68,892 D,E,S 68,892 190 J 1,100
Acenaphthylene NL NL NL 68,892 D,E,S 68,892 771 744
Acetophenone NL NL NL NL D NA ND ND
Anthracene 2,200,000 nc 180,000,000 b NL c 68,892 D,E,S 68,892 527 790
Atrazine 2,200 ca NL NL NL D 2,200 ND ND
Benzaldehyde 610,000 nc NL NL NL D 610,000 . ND ND
Benzo(a)anthracene 620 ca 2,000 e NL c 1,085 D,E 620 2,230 4,854
Benzo(a)pyrene 62 ^ca 200 e NL c 296 D,E 62 1,715 2,180
Benzo(b)fluoranthene 620 ca 2,000 e NL c 5,329 D,E 620 2,651 4,268

CDM
Table 4 -1_4 -4_F ina l S creen ing C rite ria_R E V 2.x ls Page 3 o f 8



Table 4-1
Surface and Subsurface Soil Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

Adjusted EPA 
Region IX PRGs: 
Residential Soil 

(1)

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Ingestion/ Dermal

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Inhalation

NYSDEC RSCO 
Adjusted for 
Site TOC of 

4.85% (2)

Site-Specific 
Soil Screening 

Criteria 
(SSSSC) (3)

Site-Specific 
Background Value (4)
Surface

Soil
Subsurface

Soil
Benzo(g,h,i)perylene NL NL NL 68,892 DiE.S 68,892 410 J 535
Benzo(k)fluoranthene 6,200 ca 23,000 e NL c 5,329 D,E 5,329 2,416 3,620
bis(2-Chloroethoxy)methane NL ■ NL NL NL D NA ND ND
bis(2-Chloroethyl)ether 220 ca 2,000 e 400 e NL D 220 ND ND
bis-(2-Ethylhexyl)phthalate 35,000 ca 140,000 e NL c 68,892 D,E,S 35,000 2,930 270 J
Butylbenzylphthalate 1,200,000 nc 140,000,000 b NL c 68,892 D,E,S 68,892 88 J 43 J
Caprolactam 3,100,000 nc NL NL NL D 3,100,000 ND ND
Carbazole 24,000 ca 96,000 e NL c NL D 24,000 150 J 1,200
Chrysene 62,000 ca 230,000 e NL c 1,938 D,E 1,938 2,460 5,071
Dibenzo(a,h)anthracene 62 ca 200 e NL c 68 D,E 62 957 993
Dibenzofuran 15,000 nc NL NL 30,036 D,E 15,000 74 J 890
Diethylphthalate 4,900,000 nc 550,000,000 b ' NL c 34,396 D,E 34,396 ND ND
Dimethylphthalate 61,000,000 nc NL NL 9,689 D,E 9,689 ND ND
Di-n-butylphlhalate 610,000 nc 68,000,000 b NL c 39,240 D,E 39,240 ND ND
Di-n-octylphthalate 240,000 nc 14,000,000 b NL c 68,892 D,E,S 68,892 ND ND
Fluoranthene 230,000 nc 24,000,000 b NL c 68,892 D,E,S 68,892 2,882 8,579

Fluorene 160,000 sat 24,000,000 b NL c 68,892 D,E,S 68,892 . 110J 1,469
Hexachlorobenzene 300 ca 1,000 e 2,000 e 1,986 D,E 1,986 ND ND
Hexachlorobutadiene 1,800 nc 25,000 e 13,000 e NL D 1,800 ND ND
Hexachlorocyclopentadiene 37,000 nc 4,800,000 b 14,000 b NL D 14,000 ND ND
Hexachloroethane 6,100 nc 140,000 e 92,000 e NL D 6,100 ND ND
lndeno(1,2,3-cd)pyrene 620 ca 2,000 e NL c 15,502 D,E 620 1,321 2,258
Isophorone 510,000 ca 2,000,000 e NL c 21,316 D,E 21,316 ND ND
Naphthalene 5,600 nc 12,000,000 b 240,000 b 62,978 D,E,S 5,600 ND 540
Nitrobenzene 2,000 nc 340,000 b 130,000 b 969 D,E 969 ND ND
N-Nitroso-di-n-propylamine 69 ca 300 e . NL c NL D 69 ND ND
N-Nitrosodiphenylamine 99,000 ca 390,000 e NL c NL D 99,000 ND ND
Pentachlorophenol 3,000 ca 10,000 e NL c 4,844 D,E 3,000 ND ND
Phenanthrene NL NL NL 68,892 D,E,S 68,892 1,000 5,860
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Table 4-1
Surface and Subsurface Soil Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

Adjusted EPA 
Region IX PRGs: 
Residential Soil 

(1)

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Ingestion/ Dermal

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Inhalation

NYSDEC RSCO 
Adjusted for 
Site TOC of 

4.85% (2)

Site-Specific 
Soil Screening 

Criteria 
(SSSSC)(3)

Site-Specific 
Background Value (4)
Surface

Soil
Subsurface

Soil
Phenol 1,800,000 no 410,000,000 b NL c 145 D,E 145 ND ND
Pyrene 230,000 no 18,000,000 b NL c 68,892 D,E,S 68,892 3,448 7,819
P/PCBs
4,4'-DDD 2,400 ca 13,000 c,e NL c 2,813 E,F,P 2,400 52 J ND
4,4'-DDE 1,700 ca 9,000 c,e NL c 2,037 E,F,P 1,700 590 85
4,4'-DDT 1,700 ca 8,000 e NL 9 2,037 E,F,P 1,700 103 57
Aldrin 29 ca 200 c,e 6,000 e 39,7 E,F 29 ND ND
alpha-BHC 90 ca 500 c,e 1,000 e - 106.7 E,F 90 . ND 2
alpha-Chlordane NL 7,000 e,H 120,000 e,H 523.8 E,F 523.8 2.5 J ND
Aroclor-1016 390 nc NL NL 970 G 390 ND ND
Aroclor-1221 NL NL NL 970 G 970 ND ND
Aroclor-1232 NL NL NL 970 G 970 ND ND
Aroclor-1242 NL NL NL 970 G 970 ND ND
Aroclor-1248 NL NL NL 970 G 970 ND 100
Aroclor-1254 110 nc NL NL 970 G 110 102 110
Aroclor-1260 NL NL NL 970 G 970 62 62
beta-BHC 320 ca 2,000 c,e NL 9 194 E,F 194 2 3
delta-BHC NL NL NL 291 E,F 291 ND ND
Dieldrin 30 ca 200 c,e 2,000 e 42.7 E,F 30 12 6.5 JN
Endosulfan 1 NL 6,800,000 b,c NL c 873 E,F 873 2 ND
Endosulfan II NL 6,800,000 b,c NL c 873 E,F 873 ND ND
Endosulfan Sulfate NL NL NL 970 E,F 970 6 6
Endrin > 1,800 nc 340,000 b,c NL c 97 E,F 97 ND ND
Endrln aldehyde NL NL NL NL F NA 4 14
Endrin ketone NL NL NL NL F NA 39 J 70 J
gamma-BHC (Lindane) 440 ca 2,000 e NL c 58.2 E,F 58.2 ND ND
gamma-Chlordane NL 7,000 e,H 120,000 e,H 523.8 E,F 523.8 16 16
Heptachlor 110 ca 700 c,e 7,000 e 97 E,F 110 ND 1
Heptachlor epoxide 53 ca 300 c,e 8,000 e 97 E,F 53 7.6 J ND
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Table 4-1
Surface and Subsurface Soil Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

Adjusted EPA 
Region IX PRGs; 
Residential Soil 

(1)

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Ingestion/ Dermal

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Inhalation

NYSDEC RSCO 
Adjusted for 
Site TOC of 

4.85% (2)

Site-Specific 
Soil Screening 

Criteria 
(SSSSC) (3)

Site-Specific 
Background Value (4)
Surface

Soil
Subsurface

Soil
Methoxychlor 31,000 nc 5,700,000 b,c NL c NL F 31,000 ND ND
Toxaphene 440 ca 3,000 c,e 150,000 e NL F 440 ND ND
Inorganics
Aluminum 7,600 nc NL NL NL B 7,600 9,058 9,436
Antimony 3.10 nc 450 b,c NL c NL B 3.10 1.4 J 0.96 J
Arsenic 0.39 ca 2 e 1,400 e 7.5 * * 0.39 7 6
Barium 540 nc 79,000 b,c i;ooo,ooo b 300 ** 300 94 85
Beryllium 15 nc 2,300 c,e 2,600 e 0.16 * * 0.16 0 0
Cadmium 3.70 nc 900 b,h 3,400 e 1 * -* 1.00 2 1
Calcium NL NL NL NL B NA 11,810 22,749
Chromium 210 ca 3,400 b,c ' 510 e 10 * * 10 26 21
Chromium (hexavalent) 22 nc 3,400 b,c 510 e NL 22 NA NA
Cobalt 140 nc NL NL 30 * * 30 10 11
Copper 310 nc NL NL 25 •** 25 154 184
Cyanide 120 nc 23,000 b,c NL c NL C 120 ND 0.17 J
Iron 2,300 nc NL NL 2,000 ** 2,000 25,962 24,031
Lead 400 nc 750 j NL j NL B 400 365 206
Magnesium NL NL NL NL B NA 4,936 6,918
Manganese 180 nc NL NL NL B 180 635 667
Mercury 2.3 340 b,c 14 b 0.1 0.10 1 0
Nickel 160 nc 23,000 b,c 26,000 e 13 ** 13 22.9 J 21 J
Potassium NL NL NL NL B NA 764 810
Selenium 39 nc 5,700 b,c NL c 2 * * 2.76 ND ND
Silver 39 nc 5,700 b,c NL c NL B 39 1 0
Sodium NL NL NL NL B NA 135 154
Thallium 0.52 nc 91 b,c NL c NL B 1 ND ND
Vanadium 7.80 nc 7,900 b,c NL c 150 ** 8 23 19
Zinc 2,300 nc 340,000 b,c NL c 20 **- 20 152 147
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Table 4-1 
Surface and Subsurface Soil Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

Adjusted EPA 
Region IX PRGs: 
Residential Soil

(1)

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Ingestion/ Dermal

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Inhalation

NYSDEC RSCO 
Adjusted for 
Site TOC of 

4.85% (2)

Site-Specific 
Soil Screening 

Criteria 
(SSSSC) (3)

Site-Specific 
Background Value (4)
Surface

Soil
Subsurface

Soil
Notes:
Site-specific screening criteria was approved by EPA during the March 18, 2005 conference call. Please see Section 4.1.1 for a discussion of the screening 
criteria selection process.
All VOC, SVOC, and P/PCB values are in micrograms per kilogram (ug/kg); inorganic values are in milligrams per kilogram (mg/kg)
EPA = Environmental Protection Agency 
NA =not available 
ND = non detect
NL = chemical name not listed or screening value of this type not listed for the chemical
NYSDEC = New York State Department of Environmental Conservation
P/PCB = pesticide and polychlorinated biphenyls
PRG = prelim inary remedial goal
RSCO = recommended soil cleanup objectives
SSSSC = site-specific soil screening criteria
SSL = soil screening level
SVOC = semi-volatile organic compound
VOC = volatile organic compound
TOC = total organic carbon

(1) EPA Region 9 PRGs adjusted to a cancer risk of 1 X 10-6 and a non-cancer hazard index of 0.1.
(2) NY State Recommended Soil Cleanup Objectives (TAGM #4046, January 1994). Organic values are adjusted to site TOC content.

Inorganic values are not subject to this adjustment. See note E.
(3) SSSSC values are the lowest of the listed EPA and NYSDEC screening values.
(4) Site-specific background concentrations for surface and subsurface soil are the lower of the calculated 95% UCL and the maximum detected 

sample result, as shown on Table 4-6 (surface soil) and Table 4-7 (subsurface soil). Background values are provided for comparison purposes only.

A Total VOCs <10,000 ug/kg 
B Use site background
C Must be calculated on a site specific basis dependent upon the site specific form of cyanide 
D Total SVOCs <500,000 ug/kg, individual SVOCs <50,000 ug/kg
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Table 4-1 
Surface and Subsurface Soil Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

Adjusted EPA 
Region IX PRGs: 
Residential Soil

(1)

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Ingestion/ Dermal

EPA Generic SSLs 
for Commercial/ 

Industrial - 
Inhalation

NYSDEC RSCO 
Adjusted for 
Site TOC of 

4.85% (2)

Site-Specific 
Soil Screening 

Criteria 
(SSSSC) (3)

Site-Specific 
Background Value (4)
Surface

Soil
Subsurface

Soil
E Values are calculated using the site average organic carbon content: 4 85 % OC 48.5 g OC/kg soil
F Total Pesticides <10,000 ug/kg
G NYSDEC RSCO for PCBs is based on a soil organic carbon content of 5%
H Value applies to the sum of alpha- and gamma-Chlordane
I No SSL or RSCO available. Value is the EPA Region 9 Preliminary Remediation Goal for Residential Soil.
P Value capped at the NYSDEC limit on total pesticides (10 mg/kg)
S Value capped at the NYSDEC limit on individual SVOCs (50,000 mg/kg)
V Value capped at the NYSDEC limit on total VOCs (10,000 mg/kg)
** Use this value or site background

b Value corresponds to a noncancer hazard quotient of 1.
c Ingestion-Dermal pathway: calculated based on ingestion data only. Inhalation pathway: no toxicity criteria available, 
ca Value from EPA Region IX human health criteria; based on cancer risk of IE -06, 
d Soil saturation limit
e Calculated values correspond to a cancer risk of 1 in 1,000,000 
h SSL is based on dietary RfD
j EPA set a screening level of 750 mg/kg for lead based on conservative inputs to the Adult Pb model 
nc Value from EPA Region IX human health criteria; based on noncancer hazard index of 0.1.

CDM
Table 4 -1_4 -4_F ina l S creen ing C rite ria_R E V2.x ls P age 8 o f 8



Table 4-2 
Sediment Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

New York State 
Sediment Screening 
Criteria for Human 

Health 
Bioaccumulation, 

Freshwater Adjusted for 
Site TOC of 3.985% (1)

New York State Sediment 
Screening Criteria for 
Benthic Aquatic Life, 

Chronic Toxicity, 
Freshwater, Adjusted for 
Site TOC of 3.985%- with 

NYSDEC LEL for 
inorganics (1)

New York State 
Sediment - 

Aquatic Life - 
Severe Effect 

Level (SEL) for 
Inorganics (1)

MacDonald (2000) 
Consensus-based 

Probable Effect 
Concentration 

(PEC) (2)

EPA Region IX 
Critera: Industrial/ 
Commercial Soil

Sediment 
Screening 
:Griteria 1 

(SSSDSC){3)

Site-Specific 
Background 

Value - 
Sediment (4)

VOCs
1,1.1 -T  rich loroethane N L N L N L N L 6 9 4 ,7 4 2 nc 694,742 N D
1 ,1 ,2 ,2 -T  e trach lo ro e th an e 1 1 .9 5 5 B N L N L NL 9 2 9 ca ■ 11.955 N D
1 ,1 ,2 -T ric h lo ro -1 ,2 ,2 -trif lu o ro e th a n e N L NL N L NL 1 ,6 0 5 ca 1.605 N D
1 ,1 ,2 -T  rich loroethane 23 .91 B N L N L NL 6 ,8 7 4 ,9 7 0 nc 23.91 N D
1 ,1 -D ic h lo ro e th a n e NL N L N L N L 1 7 3 ,8 6 5 nc 173,865 N D
1,1 -D ich lo ro e th en e 0 .7 9 7 B N L N L NL 4 1 ,3 3 3 nc .0.797 N D
1 ,2 ,3 -T ric h lo ro b e n ze n e NL 3 ,6 2 6 B ,E NL NL N L 3,626 N D
1 ,2 ,4 -T  rich lorob enzene N L 3 ,6 2 6 8 ,E N L NL 5 6 3 ,7 5 7 nc 3,626 N D
1 ,2 -D ib ro m o -3 -c h lo ro p ro p a n e N L N L N L NL 6 5 4 nc ; ' : 654 N D
1 ,2 -D ib ro m o e th a n e N L N L N L NL 28 ca 28 N D
1 ,2 -D ic h lo ro b e n ze n e N L 4 7 8 B ,D NL NL 4 0 8 ,4 2 3 nc 478 N D
1 ,2 -D ich lo ro e th an e 2 7 .8 9 5 B N L N L N L 6 0 3 ca 27.895 N D
1 ,2 -D ic h lo ro p ro p an e N L N L N L N L 742 ca 742 N D
1 ,3 -D ic h lo ro b e n ze n e N L 4 7 8 B ,D N L N L 6 ,2 7 3 nc 478 N D
1 ,4 -D ic h lo ro b e n ze n e NL 4 7 8 B ,D N L N L 7 ,8 6 7 ca 478 N D
2 -B u ta n o n e N L N L N L N L 2 ,7 1 0 ,2 0 1 nc 2/710,201 9 .7
2 -H e x a n o n e N L N L N L N L N L na N D
4 -M e th y l-2 -p e n ta n o n e N L N L N L N L 2 8 3 ,6 7 7 nc 283,677 N D
A c eto n e N L N L N L N L 6 0 3 ,5 9 6 nc , 603,596 4 9 .6
B e n ze n e 2 3 .9 1 0 B N L N L N L 1 ,3 1 5 ca 23.910 N D
B ro m o c h lo ro m e th a n e N L N L N L N L N L /■ j  NA N D
B ro m o d ich lo ro m eth an e N L N L N L NL 1,831 ca ■ 1,831 N D
B rom oform N L N L NL N L 2 1 8 ,2 0 0 ca : 218,200 N D
B ro m o m eth an e N L N L N L NL 1 ,3 0 8 nc /■V 1,308 N D
C arb o n  D isu lfide N L NL N L N L 1 2 0 ,1 7 2 nc 120,172 N D
C a rb o n  Tetrach lo rid e 2 3 .9 1 0 B N L N L N L 5 4 9 ca : 23.910 N D
C h lo ro b e n ze n e N L 13 9 B N L N L 5 3 ,0 4 7 nc 139 N D
C h io ro e th a n e N L N L N L N L 6 ,4 8 5 ca 6,485 N D
C h lo ro fo rm N L N L NL N L 1 ,1 6 8 nc 1,168 N D
C h lo ro m e th a n e N L N L N L N L 2 ,6 4 6 ca 2,646 N D
c /s -1 ,2 -D ic h lo ro e th e n e NL N L N L N L 1 4 ,6 3 0 nc 14,630 N D
c/'s-1 ,3 -D ic h lo ro p ro p en e N L N L N L N L N L NA N D
C y c lo h exan e N L N L N L N L 3 ,1 6 2 ,4 5 4 nc 3,162,454 N D
D ib ro m o ch lo ro m eth an e N L NL N L NL 2 ,5 5 4 ca f. 2,554 N D
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Table 4-2 
Sediment Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

New York State 
Sediment Screening 
Criteria for Human 

Health 
Bioaccumulation, 

Freshwater Adjusted for 
Site TOC of 3.985% (1)

New York State Sediment 
Screening Criteria for 
Benthic Aquatic Life,

. Chronic Toxicity, 
Freshwater, Adjusted for 
Site TOC of 3.985%- with 

NYSDEC LEL for 
inorganics (1)

New York State 
Sediment - 

Aquatic Life - 
Severe Effect 

Level (SEL) for 
Inorganics (1)

MacDonald (2000) 
Consensus-based 

Probable Effect 
Concentration 

(PEC) (2)

EPA Region IX 
Critera: Industrial/ 
Commercial Soil

Sediment 
Screening 

Criteria 
(SSSDSC) (3)

Site-Specific 
Background 

Value - 
Sediment (4)

Dichlorodifluoromethane NL NL NL NL 30,806 nc y ; 30,806 ND
Ethylbenzene NL 956 B NL NL 19,528 ca 956 ND
Isopropylbenzene NL 478 B NL NL 197,745 nc 478 4
Methyl Acetate NL NL NL NL 9,153,083 nc 9,153,083 ND
MethylTert-Butyl Ether NL NL NL NL 157,045 ca : 157,045 ND
Methyl cyclohexane NL NL NL NL 871,587 nc 871,587 ND
Methylene Chloride NL NL NL NL 20,527 ca 20,527 ND
Styrene NL NL NL NL 1,812,211 nc 1,812,211 ND
Tetrachloroethene 31.880 B NL NL NL 3,422 ca • 31.880 ND
Toluene NL 1,953 B NL NL 221,257 nc 1,953 ND
trans-1 ,2-Dichloroethene NL NL NL NL 23,482 nc 23,482 ND
/rans-1,3-Dichloropropene NL NL NL NL NL - NA ND
Trichloroethene 79.7 B NL NL NL 115 ca 79.7 ND
T richlorofiuoromethane NL NL NL NL 127,607 nc 127,607 ND
Vinyl Chloride 2.7895 B NL NL NL 746 ca 2.7895 ND
Xylenes (total) NL 3,666 B,F NL NL 90,219 nc 3,666 4.0
SVOCs
1,1'Biphenyl NL NL NL NL 2,334,051 nc J 2,334,051 646.3
1,2,4,5-Tetrachlorobehzene NL NL NL NL 18,468 nc 18,468 ND
2,2'-oxybis( 1 -Chloropropane) NL NL NL NL 7,352 ca 7,352 ND
2,4,5-Trichlorophenol NL 24 B,G NL NL 6,156,063 nc 24 ND
2,4,6-T richiorophenol NL 24 B,G NL NL 6,156 nc 24 ND
2,4-Dichlorophenol NL 24 B,G NL NL 184,682 nc 24 ND
2,4-Dimethylphenol NL 20 B,J NL NL 1,231,213 nc 20 ND
2,4-Dinitrophenol NL 20 B,J NL NL 123,121 nc 20 ND
2,4-Dinitrotoluene NL NL NL NL 123,121 nc ; 123,121 ND
2,6-Dinitrotoiuene NL NL NL NL 61,561 nc 61,561 ND
2-Chloronaphthalene NL NL NL NL 2,338,273 nc 2,338,273 ND
2-Chlorophenol NL 24 B,G NL NL 23,577 nc ■ 24 ND
2-Methylnaphthalene NL 1,355 8 NL NL NL ; 1,355 885.8
2-Methylphenol NL 20 B,J NL NL 3,078,031 nc 20 ND
2-Nitroaniline NL NL NL NL 1,761 nc 1,761 ND
2-Nitrophenol NL 20 B,J NL NL NL 20 ND
3,3’-Dichlorobenzidine NL NL NL NL 3,830 ca 3,830 ND
3-Nitroaniline NL NL NL NL NL NA ND
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Table 4-2 
Sediment Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

New York State 
Sediment Screening 
Criteria for Fluman 

Health 
Bioaccumulation, 

Freshwater Adjusted for 
Site TOC of 3.985% (1)

New York State Sediment 
Screening Criteria for 
Benthic Aquatic Life, 

Chronic Toxicity, 
Freshwater, Adjusted for 
Site TOC of 3.985%- with 

NYSDEC LEL for 
inorganics (1)

New York State 
Sediment - 

Aquatic Life - 
Severe Effect 

Level (SEL) for 
Inorganics (1)

MacDonald (2000) 
Consensus-based 

Probable Effect 
Concentration 

(PEC) (2)

EPA Region IX 
Critera: Industrial/ 
Commercial Soil

Sediment
Screening

Criteria
(SSSDSC)(3)

Site-Specific 
Background 

Value - 
Sediment (4)

4,6-Dinitro-2-methylphenol NL 20 B,J NL NL NL 20 ND
4-Bromophenyl-phenylether NL NL NL NL NL NA ND
4-Chloro-3-methylphenol NL 24 B,G NL NL NL 24 ND
4-Chloroaniline NL NL NL NL 246,243 nc 246,243 ND
4-Chlorophenyl-phenylether NL NL NL NL NL , NA ND
4-Methyi phenol NL 20 B,J NL NL 307,803 hC 20 ND
4-Nitroaniline NL NL NL NL NL NA ND
4-Nitrophenol NL 20 B,J ■ NL NL NL ' 20 ND
Acenaphthene NL 5,579 B NL NL 2,921,933 nc : 5,579 17000J
Acenaphthylene NL NL NL NL NL NA 917,9
Acetophenone NL NL NL NL NL NA ND
Anthracene NL 4,264 B NL 845 23,828,651 nc 845 22000 J
Atrazine NL NL NL NL 7,764 ca : 7,764 ND
Benzaldehyde NL NL NL NL 6,156,063 nc , 6,156,063 ND
Benzo(a)anthracene 51.805 B 478 B NL 1,050 2,110 ca 51.805 20,000 J
Benzo(a)pyrene 51.805 B NL NL 1,450 211 ca .51.805 15,000 J
Benzo(b)fluoranthene 51.805 B NL NL NL 2,110 ca ; 51.805 16,000 J
Benzo(g,h,i)perylene NL NL NL NL NL NA 6,800 J
Benzo(k)fluoranthene 51.805 B NL NL NL 21,096 ca , 51.805 3,471.0
bis(2-Chloroethoxy)methane NL NL NL NL NL NA ND
bis(2-Chloroethyl)ether 1.1955 B NL NL NL 554 ca 1.1955 ND
bis(2-Ethylhexyl)phthalate NL 7,950 B NL NL 123,121 ca L 7,950 46,000 J
Butylbenzylphthalate NL NL NL NL 12,312,126 nc 12,312,126 340 J
Caprolactam NL NL NL NL 30,780,315 nc 30,780,315 ND
Carbazole NL NL NL NL 86,185 ca 86,185 583.8
Chrysene 51.805 B NL NL 1,290 210,962 ca 51.805 20,000 J
Dibenz(a,h)anthracene NL NL NL NL 211 ca 211 1,490,8
Dibenzofuran NL NL NL NL 312,668 nc 312,668 8,700 J
Diethylphthalate NL NL NL NL 49,248,503 nc 49,248,503 ND
Dimethylphthalate NL NL NL NL 615,606,291 nc 615,606,291 ND
Di-n-butylphthalate NL NL NL NL 6,156,063 nc 6,156,063 150 J
Di-n-octyl phthalate NL NL NL NL 2,462,425 nc 2,462,425 ND
Fluoranthene NL 40,647 B NL 2,230 2,200,035 nc 2,230 42,000 J
Fluorene NL 319 B NL 536 2,628,143 nc 319 14,000 J
Flexachlorobenzene 5.9775 B 221,965 B NL NL 1,077 ca 5.9775 ND
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Table 4-2 
Sediment Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

New York State 
Sediment Screening 
Criteria for Human 

Health 
Bioaccumulation, 

Freshwater Adjusted for 
Site TOC of 3.985% (1)

New York State Sediment 
Screening Criteria for 
Benthic Aquatic Life, 

Chronic Toxicity, 
Freshwater, Adjusted for 
Site TOC of 3.985%- with 

NYSDEC LEL for 
inorganics (1)

New York State 
Sediment - 

Aquatic Life - 
Severe Effect 

Level (SEL) for 
Inorganics (1)

MacDonald (2000) 
Consensus-based 

Probable Effect 
Concentration 

(PEC) (2)

EPA Region IX 
Critera; Industrial/ 
Commercial Soil

.Sediment
Screening

Criteria
(SSSDSC)(3)

Site-Specific 
Background 

Value - 
Sediment (4)

Hexachlorobutadiene 11.955 B 219 B NL NL 18,468 nc 11.955 ND
Hexachlorocyclopentadiene NL 175 B NL NL 365,872 nc 175 ND
Hexachloroethane NL NL NL NL 61,561 nc 61,561 ND
lndeno(1,2,3-cd)pyrene 51.805 B NL NL NL 2,110 ca 51.805 7,400 J
Isophorone NL NL NL NL 1,814,419 ca , 1,814,419 ND
Naphthalene NL 1,196 B NL 561 18,769 nc 1,196 2,674.7
Nitrobenzene NL NL NL NL 10,293 nc , 10,293 ND
N-Nitroso-di-n-propylamine NL NL NL NL 246 ca 246 ND
N-Nitrosodiphenylamine • NL NL NL NL 351,775 ca 351,775 ND
Pentachlorophenol NL 1,594 B NL NL 8,998 ca : 1,594 ND
Phenanthrene NL 4,782 B NL 1,170 NL '  . i 1,170 57,000 J
Phenol 'N L 20 B,J NL NL 36,936,377 nc 20 ND
Pyrene NL 38,296 B NL 1,520 2,912,620 - nc 1,520 42,000 J
P/PCBs
4,4’-DDD 0.3985 B 40 B NL 28 9,951 ca 0.3985 4.7
4,4’-DDE 0.3985 B NL NL 31.3 7,025 ca 0.3985 6.9
4,4'-DDT 0.3985 B NL NL 62.9 7,025 ca 0.3985 ND
Aldrin 3.985 B.K NL NL NL 101 ca 3.985 ND
Alpha-BHC 2.391 B,L 2.391 B,L NL NL 359 ca 2.391 ND
alpha-Chlordane 0.03985 B.C 1.196 B.C NL 17.6 C 6,468 ca 0.03985 ND
Aroclor-1016 0.03188 B,H 769 B.H NL 676 H 3,718 nc 0.03188 ND
Aroclor-1221 0.03188 B.H 769 B.H NL 676 H 744 ca 0.03188 ND
Aroclor-1232 0.03188 B.H 769 B,H NL 676 H 744 ca 0.03188 ND
Aroclor-1242 0.03188 B.H 769 B,H NL 676 H 744 ca 0.03188 ND
Aroclor-1248 0.03188 B,H 769 B,H NL 676 H 744 ca L 0.03188 300 J
Aroclor-1254 0.03188 B.H 769 B.H NL 676 H 744 ca 0.03188 ND
Aroclor-1260 0.03188 B.H 769 B,H NL 676 H 744 ca 0.03188 ND
Beta-BHC 2.391 B,L 2.391 B.L NL NL 1,258 ca 2.391 ND
Delta-BHC 2.391 B,L 2.391 B,L NL NL NL 2.391 ND
Dieldrin 3.985 B,K NL NL 61.8 108 ca 3.985 ND
Endosultan 1 NL 1.196 B NL NL NL 1.196 ND
Endosulfan II NL 1.196 B NL NL NL f 1.196 ND
Endosulfan sulfate NL NL NL NL NL NA ND
Endrin 31.88 B 159 B NL 207 18,468 nc 31.88 ND
Endrin aldehyde NL NL NL NL NL ■ NA ND
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Table 4-2 
Sediment Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

New York State 
Sediment Screening 
Criteria for Human 

Health 
Bioaccumulation, 

Freshwater Adjusted for 
Site TOC of 3.985% (1)

New York State Sediment 
Screening Criteria for 
Benthic Aquatic Life, 

Chronic Toxicity, 
Freshwater, Adjusted for 
Site TOC of 3.985%- with 

NYSDEC LEL for 
inorganics (1)

New York State 
Sediment - 

Aquatic Life - 
Severe Effect 

Level (SEL) for 
Inorganics (1)

MacDonald (2000) 
Consensus-based 

Probable Effect 
Concentration 

(PEC) (2)

EPA Region IX 
Critera: Industrial/ 
Commercial Soil

• Sediment 
Screening 

Criteria 
(SSSDSC) (3)

Site-Specific 
Background 

Value - 
Sediment (4)

E ndrin  keto n e N L N L NL NL N L NA 8 .5
g a m m a -B H C  (L in d an e) 2 .3 9 1 B,L 2.391 B.L N L 4 .9 9 1,741 ca 2.391 N D
g a m m a -C h lo rd a n e 0 .0 3 9 8 5 B .C 0 .0 3 9 8 5 B ,C NL 17 .6 C 6 ,4 6 8 ca 0.03985 N D
H e p ta ch lo r 0 .0 3 1 8 8 B 4 B N L N L 3 8 3 ca ; 0.03188 N D
H e p ta ch lo r epo xide 0 .0 3 1 8 8 B 4 B N L 16 189 ca 0.03188 N D
M eth oxych lor N L 24 B N L N L 3 0 7 ,8 0 3 nc . : 24 N D
T o x a p h e n e 0 .7 9 7 B 0 .3 9 8 5 B NL N L 1 ,5 6 7 ca . 0.3985 N D
Inorganics
A lum inum N L NL N L N L 9 2 ,1 0 7 ,2 5 0 nc 92,107,250 15 ,093 .1
A n tim ony N L 2 2 5 N L 4 0 ,8 8 0 nc 2 13 .8
A rsen ic N L 6 3 3 3 3 1 ,5 9 0 ca 6 6 .4
B arium N L N L N L N L 6 ,6 5 7 ,7 3 5 nc 6,657,735 1 5 7 .5
B eryllium N L N L N L N L 1 9 4 ,0 6 9 nc 194,069 N D
C a d m iu m N L 0 .6 9 4 .9 8 45 ,1 4 1 nc 0.6 1.1
C a lc iu m N L N L N L N L N L NA 5 ,7 9 2 .3
C h ro m iu m N L 2 6 1 1 0 111 6 4 ,0 4 5 ca 26 6 1 .2
C h ro m iu m  (h exav a len t) N L N L N L N L 6 4 ,0 4 5 ca 64,045 N D
C o b a lt N L N L N L N L 1 ,3 3 3 ,1 0 0 nc • 1,333,100 16 .4
C o p p e r N L 16 1 1 0 1 4 9 4 ,0 8 7 ,6 6 6 nc ;:i6 9 2 .7
C y an id e N L N L N L N L 1 ,2 3 1 ,3 1 0 nc 1,231,310 1 .4  J
Iron N L 2 0 ,0 0 0 4 0 ,0 0 0 N L 3 0 ,6 4 1 ,2 1 1 nc .20,000 3 3 ,5 9 4 .2
L ead N L 31 110 1 28 N L ca 31 8 5 .3
M a g n e s iu m N L N L N L N L N L NA 6 ,7 1 2 .9
M a n g a n e s e N L 4 6 0 1 11 0 N L 1 ,94 5 ,8 1 1 nc 460 1 ,9 4 9 .9
M ercury N L 0 .1 5 1.3 1 .0 6 5 7 ,5 7 4 ,4 2 7 nc 0.15 0 .4 6  J
N icke l N L 16 5 0 4 8 .6 2 ,0 4 3 ,9 1 6 nc 16 3 5 .0
P o tas s iu m N L N L N L N L N L NA 2 ,0 1 8 .3
S e len iu m N L N L N L N L 5 1 0 ,9 9 5 nc 510,995 7 .9
S ilver N L 1 2 .2 N L 5 1 0 ,9 9 5 nc :■ ......... r i: N D
S o diu m N L N L N L N L NL : NA 7 9 2 .6
Th a lliu m N L N L N L NL 6 ,7 4 5 nc 6,745 5 .7
V a n a d iu m N L N L N L 14 S N L T' - 14 2 7 .9
Z inc N L 120 2 7 0 4 5 9 . 3 0 ,6 4 1 ,2 1 1 nc 120 1 9 5 .5
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Table 4-2 
Sediment Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name

New York State 
Sediment Screening 
Criteria for Human 

Health 
Bioaccumulation, 

Freshwater Adjusted for 
Site TOC of 3.985% (1)

New York State Sediment 
Screening Criteria for 
Benthic Aquatic Life, 

Chronic Toxicity, 
Freshwater, Adjusted for 
Site TOC of 3.985%- with 

NYSDEC LEL for 
inorganics (1)

New York State 
Sediment - 

Aquatic Life - 
Severe Effect 

Level (SEL) for 
Inorganics (1)

MacDonald (2000) 
Consensus-based 

Probable Effect 
Concentration 

(PEC) (2)

EPA Region IX 
Critera: Industrial/ 
Commercial Soil

Sediment 
Screening ; 

Criteria 
(SSSDSC) (3)

Site-Specific 
Background 

Value - 
Sediment (4)

Notes:
Site-specific screening criteria was approved by EPA during the March 18, 2005 conference call. Please see Section 4.1.1 for a discussion of the screening 
criteria selection process.
All VOC, SVOC, and P/PCB values are in micrograms per kilogram (ug/kg); inorganic values are in milligrams per kilogram (mg/kg)
LEL = lower effect level
NL = chemical name not listed or screening value of this type not listed for the chemical
OC = organic carbon
PEC = probable effect concentration
SEL = severe effect level
SSSDSC = Site specific sediment screening criteria 
TOC = total organic carbon 
/ig/kg = microgram per kilogram 
NA = not available 
ND = non-detect value

(1) Technical Guidance for Screening Contaminated Sediments, Division of Fish, Wildlife and Marine Resources, Jan. 25, 1999
(2) MacDonald DD, Ingersoll CO, Berger T. 2000. Development and evaluation of consensus-based sediment quality guidelines for freshwater ecosystems. 

Arch Environ Contam Toxicol 39:20-31.
(3) SSSDSC valuesare the lowest of the listed EPA, NYSDEC, and MacDonald screening values
(4) The site-specific background value for sediment is the lower of the calculated 95% UCL and the maximum detected sample result, as shown on Table 4-8.

Background values are provided for comparison purposes only.

B Values are calculated based on a site average organic carbon content:
C Value applies to total Chlordane
D Value applies to total Dichlorobenzenes
E,Value applies to total Trichlorobenzenes
F Value applies to total Xylenes
0  Value applies to total chlorinated Phenols
H Value applies to total PCBs
J Value applies to total unchlorinated phenols
K Value applies to sum of Aldrin and Dieldrin
L Value applies to total BHCs (hexachlorocyclohexanes)

3.985 % OC 39.85 g OC/kg sediment
Total number of samples: 20
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Table 4-3 
Surface Water Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

C ontam inant

EPA A m bient W afer  
Q uality  C riteria - 

Hum an Health - for 
C onsum ption of 

O rg anism  O nly (1,2)

EPA A m bient W ater 
Q uality  C riteria - 

Aquatic Life - 
Chronic - Fresh  
w a te r -C C C  (1)

NY State Standards  
and G uidance  

Values for Class B 
Surface W ater - 
Hum an (PC) (3)

NY State 
Standards and  

G uidance Values  
fo r C lass B 

Surface W ater - 
A quatic Life(C ) (3)

S ite-S pecific  
Surface W ater 

Screening
C rite ria ^ :

(S S S W S C )(4 )

Site-Specific 
Background 

Value - 
Surface Water

(5) .

Value 1 Notel S/G Value 1 Note 1 S/G Value] Note|s/G Value] Note] S/G V aliie Value
VO C s

1,1,1-Trichloroethane NL NL NL NL NA ND
1,1 ,2,2-T  etrachloroethane 4 G NL NL NL -• "4 ND
1,1 ,2-T richloroethane 16 G NL NL NL T ,  16 ND
1 ,1 ,2-T richoloro-1,2,2-trifluoroethane NL NL NL NL NA ND
1,1-Dichloroethane NL NL NL NL NA NO
1,1-Dichloroethene 3.2 G NL NL NL ■■ '3 ;2 . ND
1 ,2,3-T richlorobenzene NL NL NL 5 D S ..5 ND
1,2,4-Trichlorobenzene NL NL NL 5 D S . /S ND
1,2-Dibromo-3-chloropropane NL NL NL NL NA ND
1,2-Dibromoethane NL NL NL NL NA ND
1,2-Dichlorobenzene NL NL NL 5 1 S ■ :;5 ND
1,2-Dichloroethane 37 G NL NL NL 37, ND
1,2-Dichloropropane 15 G NL NL NL 15 ND
1,3-Dichlorobenzene NL NL NL 5 1 S ■ ; . „5 ND
1,4-Dichlorobenzene NL NL NL 5 1 S 5 6.0
2-Butanone NL NL NL NL NA ND
2-Hexanone NL NL NL NL NA ND
4-Methyl-2-pentanone NL NL NL NL NA ND
Acetone NL NL NL NL NA ND
Benzene 51 G NL 10 s 210 G 10 ND
Bromochloromethane NL NL NL NL NA ND
Bromodichloromethane NL NL NL NL NA ND
Bromoform 140 G NL NL NL 140 ND
Bromomethane NL NL NL NL NA ND
Carbon Disulfide NL NL NL NL : 'N A ND
Carbon Tetrachloride 1.6 G NL NL r NL TTiCe ND
Chlorobenzene 21,000 G NL 400 s 5 S ■■ 5 ND
Chloroethane NL NL NL NL NA ND
Chloroform 470 G NL NL NL : 470 ND
Chloromethane NL NL NL NL' . ; n a ND
cis-1.2-Dichloroethene NL NL NL NL .'■ N A ND
cis-1.3-Dichloropropene 1,700 G NL NL NL 1,700 ND
Cyclohexane NL NL NL NL NA ND
Dibromochloromethane 17 G NL NL NL 17 ND
Dichlorodifluoromethane NL NL NL NL . NA ND
Ethylbenzene 29,000 G NL NL 17 G ■T :17 ND
Isopropylbenzene NL NL NL 2.6 G . 2 .6 ND
Methyl Acetate NL' NL NL NL NA ND
Methyl Tert-Butyl Ether NL NL NL NL NA ND
Methylcyclohexane NL NL NL NL NA ND
Methylene Chloride 590 G NL 200 s NL 200 ND
Styrene NL NL NL NL NA ND
Tetrachloroethene 3.3 G NL 1 G NL ■ . y ND
Toluene 200,000 G NL 6,000 S 100 G 100 ND
trans-1,2-Dichloroethene 140,000 G NL NL NL 140,000 ND
trans-1,3-Dichloropropene NL NL NL NL , NA ND
Trichloroethene 30 G NL 40 S NL 30 ND
T richlorofloromethane NL NL NL NL NA ND
Vinyl Chloride 530 G NL NL NL 530 ND
Xylenes (total) NL NL NL 65 G 65 ND
SVO C s
1,T-Biphenyl NL NL NL NL NA ND
1,2,4,5-Tetrachlorobenzene NL NL NL NL NA ND
2,2 ’-oxybis(1-Chloropropane) NL NL NL NL NA ND
2,4,5-Trichlorophenol NL NL NL NL NA ND
2,4,6-TrichlorophenoI NL NL NL NL NA ND
2,4-Dichlorophenol NL NL NL NL NA ND
2,4-Dimethylphenol NL NL 1,000 S NL 1,000 ND
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Table 4-3 
Surface Water Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

C ontam inant

EPA A m bient W ater  
Q ualify  C riteria - 

H um an Health  - for  
C onsum ption of 

O rganism  O n ly  (1,2)

EPA A m bient W ater  

Q uality C riteria - 
A q uatic  Life - 

C hronic - Fresh  
w a te r -C C C  (1)

NY State Standards  
and G uidance  

Values for C lass B 
Surface W ater - 
Hum an (FC) (3)

NY State  
Standards and  

G uidance Values  
for Class B 

Surface W ater - 
A quatic L lfe(C) (3)

S ite-S pecific  
Surface W atei 

Screening  
Criteria  

(SSS W SC ) (4)

Site-Specific 
Background 

Value - 
Surface Water 

(5)

Value Note S/G Value Note S/G Value Note S/G Value Note S/G V alue Value
2,4-D in itrophenol NL NL 400 S NL 400 ND
2,4-D in itro to luene 3.4 G NL NL NL 3.4 ND
2,6-D in itro to luene NL NL NL NL NA ND
2-C hloronaphthalene 1,600 G NL NL NL 1,600 ND
2-C hlorophenol NL NL NL NL NA ND
2-M ethylnaphthalene NL NL 4.7 G NL 4 :7, ND

2-M ethylpheno l NL NL NL NL J "  ■ ‘ NA ND
2-N itroan iline NL NL NL NL NA ND

2-N itropheno l NL NL NL NL . : .. na ND
3,3 '-D ich lorobenzid ine 0.028 G NL NL NL 0.028 ND
3-N itroan iline NL NL NL . NL . .N A ND
4,6-D in itro -2-m ethy lpheno l ' NL NL NL NL . :NA‘ ND
4-B rom ophenyl-phenyle ther NL NL NL NL NA ND

4-C hloro-3 -m ethy lpheno l NL NL NL NL NA ND
4-C hloroan iline NL NL NL NL NA ND
4-C hlorophenyl-phenyle ther NL NL NL NL . NA ND

4-M ethylpheno l NL NL NL NL NA ND
4-N itroan iline NL NL NL NL NA ND
4-N itropheno l NL NL NL NL NA ND

A cenaphthene 990 G NL NL 5.3 G 5.3 ND
Acenaphthylene NL NL NL NL NA ND

A ce tophenone NL NL NL NL NA ND
Anth racene 40,000 G NL NL 3.8 G 3.8 ND
A traz ine NL NL NL NL NA ND

Benzaldehyde NL NL NL NL NA ND

Benzo(a)anthracene 0.018 G NL NL 0.03 G 0.018 ND
Benzo(a)pyrene 0.018 G NL 0.0012 G NL 0.018 ND

Ben2 0 (b)fluoranthene 0.018 G NL NL NL 0.018 ND

Benzo(g,h,i)perylene NL NL NL NL NA ND
Benzo(k)fluoranthene 0.018 G NL NL NL >  0.018 ND
bis(2-C h loroethoxy)m ethane NL NL NL NL NA ND
bis(2-C h loroethyl)e ther 0.53 G NL NL NL ■ 0.53 ND
bis-(2-E thylhexyi)phthala te 2.2 G NL NL 0.6 S ■ 0.6 1

Butylbenzylphthalate 1900 G NL NL NL r  1,900 ND

Capro lactam NL NL NL NL NA ND

Carbazole NL NL NL NL :',.NA ND

Chrysene 0.018 G NL NL NL 0.018 ND

Dibenz(a ,h)anth racene 0.018 G NL NL NL 0.018 ND

D ibenzo furan NL NL NL NL NA ND

Diethylphthalate 44,000 G NL NL NL 44,000 ND

Dim ethylphtha la te 1,100,000 G NL NL NL i,ioo;ooo ND

D i-n-butylphthala te 4,500 G NL NL NL 4,500 ND

D i-n-octy l phthalate NL NL NL NL NA ND

Fluoranthene 140 G NL NL NL ■ 140 ND

Fluorene 5,300 G NL NL 0.54 G • 0.54 ND

H exachlo robenzene 0.00029 G NL . y 0.00003 S NL 0.00003 ND

H exachlorobutad iene 18 G NL 0.01 S 1 S 0.01 ND

H exachlorocyclopentadiene 17,000 G NL NL 0.45 S 0.45 ND

H exachloroethane 3.3 G NL 0.6 S NL 0.6 ND

1 ndeno( 1,2,3-cd)pyrene 0.018 G NL NL NL 0.018 NO

Isophorone 960 G NL NL NL 960 ND

Naphthalene NL NL NL 13 G 13 ND

N itrobenzene 690 G NL NL NL 690 ND
N -N itroso-d i-n -propylam ine 3 G NL NL NL 3 ND

N-N ilrosod iphenylam ine 0.51 G NL NL NL 0.51 ND

Pentach lorophenol 3 G 0,01 P G NL 0.01 P S 0.01 ND

P/PC Bs
P henanthrene NL ■ NL NL 5 G 5 ND

Phenol 1,700,000 G NL NL NL 1,700,000 • ND

Pyrene 4,000 G NL NL 4.6 G 4:6 ND
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Table 4-3 
Surface Water Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Contam inant

EPA A m bient Wa 
Q uality  Criteria  

H um an Health - 
Consum ption  

O rg anism  O nly (

ter

for
)f

1,2)

EPA Am i 
Q uality  

Aquat 
Chroni 
w ater

Dient V 
C riter 

tic Life 
c - F r e  
-C C C

l/ater 
ia -

sh

(1)

NY State S 
and Guii 

Values for  
S u rface \ 
Hum an (1

landai 
dance 
Class 

Water 
FC) (3

rds 

I B

)

NY S 
Standar 

Guidanct 
for Cli 

Surface  
Aquatic L

fa te  
ds ar 
>V ali 
3SS B 
W ate 
ife(C:

Id
jes

r -
1(3)

S ite-S pecific  
S u rface W ater 

Screening  
C riteria  

{SSSW SC ) (4)

S ite -S p e c if ic  

B a c k g ro u n d  

V a lu e  - 
S u r fa c e  W a te r  

(5 )

Value Note S/G Value Note S/G Value Note S/G Value Note S/G V alue Value
4 ,4 '-D 0 D 0.00031 G NL 0.00008 S NL 0.00008 ND

4,4 '-D D E 0.00022 G NL 0.000007 S NL 0.000007 ND
4,4 '-D D T 0.00022 G 0.001 G 0,00001 S NL 0 .00001 ND
Aldrin 0 ,00005 G NL 0.001 A S NL 0.00005 ND
alpha-BH C 0.0049 G NL 0.002 S NL : 0 .002 ND
alpha-C hlordane 0.00081 F G 0.0043 F G . 0.00002 F S NL 0.00002 ND
Aroclor-1016. 0.000064 C G 0.014 C G NL NL 0.000064 ND

Aroclor-1221 0,000064 C G 0.014 c G NL NL 0.000064 ND

Aroclor-1232 0.000064 c G 0.014 C G NL , NL 0.000064 ND
A roclor-1242 0.000064 C G 0.014 C G NL NL , 0 .000064 ND

A roclor-1248 0,000054 c G 0.014 C G NL NL 0.000064 ND
A roclor-1254 0.000054 c G 0.014 C G NL NL 0.000064 ND
A roclor-1260 0.000064 c G 0.014 C G NL NL 0.000064 ND

beta-BH C 0.017 G NL 0.007 S NL 0.007 ND

delta -B H C NL NL • 0.008 S NL : 0 .008 ND

D ieldrin 0.000054 G 0.056 G 0.0000006 S 0.056 S 0;0000006 ND
Endosulfan 1 89 G 0.056 G NL NL 0.056 ND

Endosulfan II 89 G 0.056 G NL NL 0.056 ND

Endosulfan sulfate 89 G NL NL NL ■■■ “ :-:89 ND

Endrin 0.81 G 0.036 G 0.002 S 0.036 S ; 0 .002 ND

E ndrin  a ldehyde 0.3 G NL NL NL o;? ND

E ndrin  ketone NL NL NL NL . NA ND

gam m a-B H C  (L indane) 0.063 G NL 0,008 s NL ■ 0.008 ND

gam m a-C hlo rdane 0,00081, F G 0.0043 F G 0.00002 F s NL . 0 .00002 ND

H eptach lor 0.000079 G 0.0038 G 0.0002 S NL : 0 .000079 ND
H eptach lor epoxide 0.000039 G 0.0038 G 0.0003 s NL 0.000039 ND

M ethoxych lo r NL 0.03 G NL 0.03 S 0.03 ND

Toxaphene 0,00028 G 0.0002 G 0.000006 S 0.005 S 0.000006 ND

Inorganics
Alum inum NL 87 G NL 100 S 87 356.5
A rsen ic 0.14 G 150 G NL 150 S 0.14 ND

Barium NL NL NL NL NA ND

Beryllium NL NL NL 11 B S , ■ ■ , 11 ND

C adm ium NL 2.5 H.K G NL 2.4 H S 2.4 ND

C alcium NL NL NL NL NA 28,300,0

C hrom ium NL 84.9 H.K G NL 84.9 H S 84.9 ND

C hrom ium  (hexava lent) NL 10,6 K G NL 11 S : 10.6 ND

Cobalt NL NL NL 5 S -  5 ND

C opper NL 10,3 H,K G NL 10,3 H s 10.3 ND

C yanide 220,000 G 5.2 G 9,000 s 5.2 s . 5.2 6.6

Iron NL 1,000 G NL 300 s 300 412.1

Lead NL 3.0 H.K G NL 4.5 H s "."T-'3 8.3

M agnesium NL NL NL NL NA 5,461.6

M anganese 100 G NL NL 300 100 42.5

M ercury NL 0.655 G 0.0007 s 0.77 s 0.0007 ND

N ickel 4,600 G 59.8 H.K G NL 59.8 H s 59.8 ND

Potassium NL NL NL NL NA ND

Selenium 4,200 G 5 G NL 4.6 s 4.6 ND

S ilve r NL NL NL 0,1 s 0.1 , ND

Sodium NL NL NL NL NA 650000.0

Thallium 6.3 G NL NL 8 s ■ 6.3 ND

V anadium NL NL NL 14 s : 14 ND

Zinc 26,000 G 135.9 H,K G NL 95.1 H s 95,1 ND

Notes:
S ite -specific  screen ing c rite ria  w as approved by EP A during the M arch 18, 2005 conference call. P lease see Section 4.1.1 for a d iscussion o f the  screening 

crite ria  se lection process.
All VO C , SVOC, P /PC B and Inorgan ic values are in m icrogram s per liter (ug/L)
CCC = C rite rion  C ontinuous Concentra tion  
FC = food chain
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Table 4-3 
Surface Water Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

C ontam inant

EPA A m bient W ater 
Q uality  C riteria - 

H um an Health • for 
Consum ption of 

O rg anism  O nly (1,2)

EPA A m bient W ater 
Q uality  Criteria - 

A quatic Life - 
Chronic - Fresh 
w ater • CCC (1)

NY State Standards  
and G uidance  

Values for Class B 
Surface W ater - 
Hum an (FC) (3)

NY State  
Standards and 

G uidance Values  
fo r C lass B 

S urface W ater - 
A quatic Life(C ) (3)

S ite-Specific  
S urface W ater 

Screening  
Criteria  

(S S S W S C )(4 )

Site-Specific 
Background 

Value - 
Surface Water

(5)

Value! Note! S/G Value! N ote! S/G Value! Note|S/G Value |Note| S/G ’ . Value Value
N A = not availab le
NL = chem ica l name not listed o r screening value of th is  type not listed fo r the  chem ica l 
ND = non-de tect value
S S S W S C  = s ite -spec ific  surface w a te r screening criteria

(1 ) Source; EPA. N ovem b er 2002. National R ecom m ended W a te r Q ua lity  C riteria : 2002. EPA 822-R -02-047. Novem ber.
(2 ) The Hudson R ive r is a C lass B fresh surface water. NY state regulations (6 N YCR R Part 701) define the best usage o f c lass B w aters as: prim ary 

and secondary contact recreation  and fishing; suitab le fo r fish  p ropagation  and survival. C lass B w aters are not used as a
source o f w a te r supp ly fo r  d rink ing , the re fo re  the w a te r qua lity c rite ria  fo r ingestion of "organism  only" apply.

(3) Source: NYSDEC. June 1998. TO G S  1.1.1. Am bient W a te r Q ua lity S tandards and G uidance Va lues and G roundw ater Effluent Lim itations.
Includes A p ril 2000 Addendum  values. H(FC ) is for hum an (fish consum ption) and A (C  ) is for aquatic life (chronic),

(4 ) Screen ing crite ria  is the lowest o f listed EP A and NYSDEC screening values.
(5 ) The s ite -specific  background va lue  fo r surface w a ter is the lower o f the calcu lated 95%  UCL and the m axim um  detected sam ple result, as shown on Table 4-9.

provided fo r com parison  purposes only.

A  - V a lue app lies to  the  sum  o f A ldrin  and D ieldrin
B - 11 ug/L when the hardness is less than o r equa l to  75 ppm; 1,100 ug/L when hardness is  greater than 75 ppm 
C  - Va lue app lies to  the  sum  o f the  PCB com pounds 
D - Va lue app lies to  the  sum  o f 1,2,3-, 1,2,4- and 1 ,3,5-trich lorobenzene 
F - V a lue app lies to the  sum  o f a lpha- and gam m a-C hlordane 
G  - G uidance Value
I - Va lue applies to  the  sum  o f 1,2-, 1,3-, and 1,4-d ichloroben2ene 
J - Va lue applies to the  sum  o f c is- and trans-1,3-d ich loropropene 
K  - Va lue app lies to the  d isso lved form  o f the m eta l (not Total)
p - pH .dependen t : pH value used is m ean of 14 surface w ate r sam ples
S - S tandard
p - pH -dependen t w ater (CCC)

8..12 : pH assum ed, based on site  average pH in surface w a te r (pH range: 7.715 to 8.23)
H - H a rdness-dependent : Hardness (m g /L) value used fo r calculations is m ean value o f 21 sam ples

y ;. i 1 is  (range: 100 to  140 m g/L)

Cadmium dness)-2.715)
C hrom ium  iess)+0 .5848)

C opper d n e s s )- i.702)
Lead dness)-4,297)

N ickel iess)+0.0584)
Pentach loropheno l 3rdness)+0,5)

Z inc 5*(pH)-5 .134) 
lations for A quatic L ife , C hronic , Fresh w ate r (CCC)

C adm ium  dness)-2.715)
C hrom ium  iess)+0 .6848)

C opper dness)-1.702)
Lead dness)-4.705)

Nickel tess)+0.0584)
Z inc lness)+0.884)
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Table 4-4 
Groundwater Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

National Primary 
Drinking Water 
Standards (1)

New York State 
Standards (S) and 

Guidance (G) 
Values for Class GA 

Groundwater (2)

NYSDOH 
Drinking Water

.Site-Specific
Groundwater Site-Specific Background Values 

(5)
Quality 

Standards (3)

. ocreening .. . 
Criteria 

; (SSGWSC) (4)
Round 1 

Groundwater
Round 2 

Groundwater

Value Note G /S V aluel1 Note G /S V alue 1 G /S Value V a lue! V a lue!

VOCs
1,1,1 -T  richloroethane 200 S 5 PC s 5 S '- 5 0 .5 U 0.5 U
1 ,1 ,2 ,2 -Tetrachloroethan e NL 5 s 5 S l  ,.5 0 .5 U 0 .5 U
1 ,1 ,2-Trich loro-1,2 ,2-trifluoroethane NL 5 PC s NL 5 0 ,5 U 0 .5 U
1 ,1 ,2 -T  richloroethane 5 S 1 s 5 s 1 0 .5 U 0.5 U
1,1-D ich loroethane NL 5 PC s 5 s 5 0 .5 U 0 .5 U
1,1-D ichloroethene 7 S 5 PC s . 5 s 5 0 .5 U 0.5 U
1,2 ,3 -T  richlorobenzene NL 5 PC s 5 s 5 0 .5 U 0.5 U
1,2 ,4 -T  richlorobenzene 70 S 5 PC s 5 s 5 0 .5 U 0.5 U
1,2-D ibrom o-3-ch loropropane 0.2 S 0 .0 4 s 0.2 s 0.04 0 .5 U 0.5 U
1,2-D ibrom oethane 0 .05 S 0.0 0 0 6 s 0 .05 s 0.0006 0 .5 U 0.5 U
1,2-D ich lorobenzene 600 S 3 s 5 s 3 0 .5 U 0.5j U
1 ,2-D ich loroethane 5 S 0.6 s 5 s 0.6 0.5 U 0.5 U
1,2-D ichloropropane 5 S 1 s 5 s 1 0.5 U 0.5 U
1,3-D ich lorobenzene NL 3 s 5 s 3 0.5 U 0.5 U

1,4-D ich lorobenzene 75 s 3 s 5 s 3 5 U 0.5 U
2-B utanone NL 50 G NL 50 5 U 5 UJ
2-H ex an o n e NL 50 G 50 s 50 5 U 5 UJ
4-M ethy l-2-pentanon e NL NL 50 s 50 5 U 5 UJ
Acetone NL 50 G 50 s 50 5 U 5 u

B enzene 5 s 1 s 5 s , 1 9.6 13
Brom ochlorom ethane NL 5 PC s 5 s 5 0.5 U 0 .5 u
Brom odichlorom ethane . 80 T s 50 G 100 s 50 0.5 U 0.5 u

Brom oform 80 T  - s 50 G 100 s 50 0 .5 U 0 .5 u

B rom om ethane NL 5 PC S 5 s ■ -5 0 .5 u 0 .5 u
C arbon Disulfide NL 60 G 50 s 50 0 .5 u 0 .14 J
C arbon Tetrachloride 5 s 5 S 5 s 5 0 .5 u 0 .5 u

C hiorobenzene 100 s 5 PC S 5 s 5 0 .5 u 0 .5 u

C hloroethane NL 5 PC S 5 s -■■■- -5 0 .5 u 0 .5 u
Chloroform 80 T s 7 S 100 s 0 .5 u 0,5 u
C hlorom ethane NL 5 PC S 5 s 5 0 .23 J 0.5 u
cis-1 ,2-D ich loroethene 70 s 5 PC S 5 s 5 1.3 1.7

cis-1,3-D ich loropropene NL 0.4 J S 5 s 0.4 0 .5 u 0 .5 u
C y d o h ex an e NL NL NL NA 0.5 u 0 .5 u

Dibrom ochlorom ethane 80 T s 50 G 100 s .'■:50 0.5 u 0 .5 u

Dichlorodifluorom ethane NL 5 PC S 5 s 5 0.5 u 0 .5 u

Ethylbenzene 700 s 5 PC S 5 s ■■■■;■ 5 0.5 u 0 .5 u
Isopropylbenzene NL 5 PC S 5 s r - 5 0.5 u 0 .5 u

M ethyl A ceta te NL NL NL ,: NA 0.5 u 0 .5 u

M ethyl Tert-B utyl Ether, NL 10 G 50 s ■ 10 0.5 u 0 .1 2 J

M ethylcyclohexane NL NL NL NA 0.5 u 0 .5 u

M eth ylene Chloride 5 s 5 PC S 5 s • 5 0.5 u 0 .5 u

Styrene 100 s 5 PC S 5 s 5 0,5 u 0 .5 u

Tetrachloroethene 5 s 5 PC s 5 s 5 0.5 u 0 .5 u

T o luen e 1,000 s 5 PC s 5 s 5 0 .5 u 0 .1 2 J

trans-1 ,2 -D ich loroethene 100 s 5 PC s 5 s 5 0 .16 J 1

T  ra n s -1 ,3-Dichloropropene NL 0.4 J s 5 s 0.4 0 .83 0 .5 u

Trichloroethene 5 s 5 PC s 5 s 5 0 .5 u 0 .1 3 J

T  richlorofluorom ethane NL 5 PC s 5 s '.•5 0.5 u 0 .5 u

Vinyl Chloride 2 s 2 s 2 s 2 0.5 u 0 .3 J

X ylenes (total) 10,000 s 5 PC s 5 s "L .'S 0 .24 J 0 .5 u
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Table 4-4 
Groundwater Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name
National Primary 
Drinking Water 
Standards (1)

New York State 
Standards (S) and 

Guidance (G) 
Values for Class GA 

Groundwater (2)

NYSDOH 
Drinking Water 

Quality 
Standards (3)

Site-Specific 
Groundwater 

Screening 
, Criteria 
(SSGWSG)(4)

Site-Specific Background Values 
(5)

Round 1 
Groundwater

Round 2 
Groundwater

V a lue] Note | G /S V a lu e ! Note |G /S V a lue] G /S Value Value] Va lue]
SVOCs
1 ,1 'Biphenyl NL 5 PC S NL 5 10 u 10 u
2 ,2 '-oxybis(1-C h loropropane) NL 5 PC S NL 5 10 u 10 u
2 ,4 ,5-Trichlorophenol NL NL 5 S 5 25 u 25 u
2 ,4 ,6 -T  richlorophenol NL NL 5 S 5 10 u 10 u
2,4-D ichlorophenol NL 5 PC s NL 5 10 u 10 u
2,4-D lm ethylphenol NL 50 G 50 S 50 10 u 10 u
2,4-DinitropHenol. NL 10 G NL 10 25 u 25 u
2 ,4-D initrotoluene NL 5 PC S 50 S 5 10 u 10 u
2 ,6-D initrotoluene NL 5 PC S 50 S 5 10 u 10 u
2-C hloronaphthalene NL NL 5 s 5 10 u 10 u
2-Chlorophenol NL NL 5 s 5 10 u 10 u
2-M ethy lnaphthalene NL NL NL - - - NA 10 u 10 u
2-Methylphenol NL NL 50 s 50 10 u 10 u
2-N itroaniline NL 5 P C S 5 s 5 25 u 25 u
2-Nitrophenol NL NL 50 s 50 10 u 10 u
3,3'-D ichlorobenzidine NL 5 PC S 5 s 5 10 u 10 u
3-Nitroaniline NL 5 PC S 5 s . ’ \  . 5 25 u 25 u
4,6-D in itro -2-m ethylphenol NL NL 50 s 50 25 u 25 UJ

4-B rom ophenyl-phenylether NL NL 50 s 50 10 u 10 u
4-C hloro-3-m ethylphenol NL NL 5 s 'An -i' ’ 5 10 u 10 u
4-Chloroaniline NL 5 PC S 5 s 5 10 u 10 u
4-C hlorophenyl-phenylether NL NL 50 s 50 10 u 10 u
4-M ethylphenol NL NL 50 s 50 10 u 10 u
4-N itroaniline NL 5 PC S 5 s n ' 5 25 u 25 UJ

4-N ifrophenol NL NL 50 s 50 25 u 25 u
A cenaphthene NL NL 50 s 50 10 u 10 u
Acenaphthylene NL NL 50 s 50 10 u 10 u
A cetophenone NL NL 50 s 50 10 u 10 u
A nthracene NL 5 0 G 50 s 50 10 u 10 u
Atrazine 3 S 7 .5 S 3 s 3 10 u 10 UJ

B enzaldehyde NL NL NL NA 10 u. 10 UJ

B enzo(a)anth racene NL 0 .0 0 2 G 50 s 0 002 10 u 10 u
B enzo(a)pyrene 0 .2 s N D S 0.2 s 0 2 10 u 10 u
B enzo(b)fluoranthene NL 0 .0 0 2 G 50 s 0.002 ■10 u 10 u
Benzo(g ,h ,i)perylene NL NL 50 s 50 10 u 10 u
B enzo(k)fluoranthene NL 0 .0 0 2 G 50 s 0.002 10 u 10 u
bis(2-C hloroethoxy)m ethane NL 5 PC S 5 s 5 10 u 10 u
bis(2-C hloroethyl)ether NL 1 S 5 s 1 10. u 10 u
bis(2-E thylhexyl)phthalate 6 s 5 S 6 s 5 10 u 10 u
Butylbenzylphthalate NL 50 G 50 s 50 10 u 10 u
C aprolactam NL NL NL NA 10 u 10 u
C arb azo le NL NL 50 s . • 50 10 u 10 u
Chrysene NL 0 .0 0 2 G 50 s 0.002 10 u 10 u
D iben z(a ,h )an thracene NL NL 50 s 50 10 u 10 u
Dibenzofuran NL NL 50 s 50 10 u 10 u
Diethylphthalate NL 50 G 50 s 50 10 u 10 u
Dim ethylphthalate NL 50 G 50 s 50 10 u 10 u
Di-n-butylphthalate NL 50 S NL 50 10 u 10 u
Di-n-octyl phthalate NL 50 G 50 s 50 10 u 10 u
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Table 4-4 
Groundwater Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name
National Primary 
Drinking Water 
Standards (1)

New York State 
Standards (S) and 

Guidance (G) 
Values for Class GA 

Groundwater (2)

NYSDOH 
Drinking Water 

Quality 
Standards (3)

, Site-Specific 
Grouridwater 

Screening 
Criferia 

(S S G v y s b )(4 )

Site-Specific Background Values 
(5)

Round 1 
Groundwater

Round 2 
Groundwater

V alue Note G /S V a lue Note G /S V alue G /S . Value V a lue V alue
Fluoranthene NL 50 G 50 S 50 10 U 10 U
Fluorene NL 50 G NL 50 10 U 10 U
Hexachlorobenzene 1 S 0 .0 4 S 1 S 0.04 10 U 10 U
H exachlorobutadiene NL 0.5 S 5 S ■...0.5 10 U 10 U
Hexachlorocyclopentadiene 50 S 5 PC S 5 S .■■ .■... .5 10 U 10 U
H exachloroethane NL 5 PC S 5 S 10 U . 10 U
lndeno (1,2 ,3-cd)p yrene NL 0 .0 0 2 G 50 S 0.002 10 U 10 U
Isophorone NL 50 G 50 S 50 10 U 10 U
Naphthalene NL NL 50 S 50 10 U 10 U
N itrobenzene NL 0.4 . S 5 S 0.4 10 U 10 U
N-N itroso-di-n-propylam ine NL NL 50 S 50 10 u 10 U
N -N itrosodiphenylam ine NL 50 G 50 S 50 10 u 10 U
Pentachlorophenol 1 s NL 1 S 1 25 u 25 U
Phenanthrene NL 50 G 50 S 50 10 u 10 U
Phenol NL NL 50 S 50 10 u 10 U
Pyrene NL 50 G 50 S 50 10 u 10 U
P/PCBs .
4 ,4 '-D D D NL 0.3 S 5 S 0.3 0.1 u 0.1 U
4 ,4 '-D D E NL 0.2 S NL 0.2 0.1 u 0.1 U
4 ,4 '-D D T NL 0.2 S 5 S 0.2 0.1 u 0.1 u
Aldrin NL N D S 5 S 'L. ? -5 0 .05 u 0 .05 u
A lpha -B H C NL 0.01 S 5 S 0.01 0 .05 u 0 .0 5 u
alpha-C h lordane ■ 2 F s 0 .0 5 F S 2 S - 0.05 0 .0 5 u 0 .0 5 u
Aroclor-1016 0.5 S 0 .0 9 C S 0.5 s 0.09 1 u 1 u
A roclor-1221 0.5 s 0 .0 9 C S 0 .5 s 0.09 ■ 2 u 2 u
Aroclor-1232 0.5 s 0 .0 9 C S 0.5 s 0.09 1 u 1 u
Aroc lor-1242 0.5 s 0 .0 9 C S 0.5 s 0.09 1 u 1 u
Aroc lor-1248 0.5 S 0.0 9 C S 0.5 s 0.09 1 u 1 u
Aroclor-1254 0 .5 s 0 .0 9 C s 0.5 s 0.09 1 u 1 u
A roc lor-1260 0.5 S 0 .0 9 C s 0.5 s 0.09 1 u 1 u
B e ta-B H C NL 0.0 4 s 5 s 0.04 0 .05 u 0 .0 5 u
D e lta -B H C NL 0.0 4 s 5 s , - 0.04 0 .05 u 0 .0 5 u
Dieldrin NL 0 .0 0 4 s 5 s 0.004 0.1 u 0.1 u
Endosulfan 1 NL NL 50 s 50 0 .05 u 0 .0 5 u
Endosulfan II NL NL 50 s ■;.' ■. 50 0.1 u 0.1 u
Endosulfan sulfate NL NL 50 s T'50 0.1 u 0.1 u
Endrin 2 s N D S 2 s .-'t:'" .■ 2 0.1 u 0.1 u
Endrin aldehyde NL 5 PC s 5 s ■..:.,T5 0.1 u 0.1 u
Endrin ketone ■ NL 5 PC s NL V. V .' 5 0.1 u 0.1 u
g am m a-B H C  (Lindane) 0 .2 s 0 .0 5 s 0 .2 s 0.05 0 .05 u 0 .0 5 u
gam m a-C hlordan e 2 F s 0 .0 5 F s 2 s 0.05 0 .05 u 0 .0 5 u
Heptachlor 0 .4 s 0 .0 4 s 0 .4 s :. 0.04 0 .05 u 0 .0 5 ,U -
Heptachlor epoxide 0 .2 s 0 .0 3 s 0 .2 s . ,, 0.03 0 .0 5 u 0 .0 5 u
M ethoxychlor 40 s 35 s 4 0 s ■; ‘ ■ 35 0 .5 u 0 .5 u

Toxaphene 3 s 0 .0 6 s 3 s 0.06 5 u 5 u
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Table 4-4 
Groundwater Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

National Primary
New York State 

Standards (S) and NYSDOH 
Drinking Water

; Site-Specific 
Groundwater
'-’'Q/*raan'inrt

Site-Specific Background Values 
(5)

Standards (1) Values for Class GA 
Groundwater (2)

Quality 
Standards (3)

o c re e n iiiy
; Criteria 
(SSGWSC) (4)

Round 1 
Groundwater

Round 2 
Groundwater

V a lu e! N o te l G /S V a lue] Note ]G /S V a lu e  1 G /S Value V a lu e l Va lue]
Inorganics
Alum inum NL NL NL , ,:NA 200 U 200 U
Antim ony 6 S 3 S 6 S 3 60 U 60 U
Arsenic 10 S 25 s 50 S 10 10 U 10 U
Barium 2,000 S 1,000 s 2 ,000 S 1,000 20 0 U 79 .7 J
Beryllium 4 S 3 G 4 S ■T 'L ■■/.v','-'. 3, 5 U 5 U
C adm ium 5 S 5 S 5 S ■ ■ 5 5 U 5 U
C alcium NL NL NL ■ ..,NA 120 ,000 135 ,000

Chrom ium 100 S 50 S 100 S - so 10 U 0 .92 J
Chrom ium  (hexavalen t) NL 50 S '5 0 NA NA
Cobalt NL NL NL : NA 50 U 50 U
C o pper 1,300 T T S 200 S 1,300 S 200 25 U 2 J

C yanide 200 S 200 S 200 S : . ■ 200 3 J 1.5 J
Iron NL NL 300 S 300 59 0 773

Lead 15 T T S 25 S 15 S ■ ' ■ T : ■ , • 15 10 U 3.5 R

M agnesium NL 35,000 G NL 35,000 18 ,000 20 ,8 0 0

M angan ese NL NL 300 S -/x.,: : 1300 8 9 0 954

M ercury 2 S 0.7 S 2 S ■/■T y ; .T - Y0.7 0.2 U 0 .2 U
Nickel NL 100 S NL ■ "L 10b 40 U 40 U
Potassium NL NL NL ■L/NA 5 ,0 0 0 U 4 ,2 9 0 J
Selenium 50 S 10 S 50 S f S T : ; : :  . ^ '.r lO 35 U 35 U
S ilver NL 50 S 100 S Y .50 10 U 10 UJ

Sodium NL 20 ,000 S NL 20,000 8 0 ,0 0 0 8 3 ,9 0 0 J

Thallium 2 S 0.5 G 2 S 0.5 25 u 7.1 J

V anadium NL NL NL , NA 50 u 50 U
Zinc NL 2 ,0 0 0 G 5 S 5 60 u 23.1 R

Notes:
Site-specific screening criteria w as approved by E P A  during the M arch 18, 2 00 5  conference call. P lease  see Section 4 .1 .1  for a discussion of the screening  

criteria selection process.
(1 ) E P A  National Prim ary Drinking W a te r  S tandards (w eb page), EP A  8 2 2 -R -0 2 -0 3 8 , Su m m er 20 0 2
(2 ) N Y S D E C . June 1998. T O G S  1 .1 ,1 . Am bient W a te r  Q uality S tandards and G uidance V a lues and G roundw ater Effluent Limitations.

Includes April 2000  Addendum  values.
(3 ) N e w  York S tate  Departm ent of Health  Drinking W a te r  Standards
(4 ) S creening criteria is the lowest of the listed E P A  and N Y S D E C  screening values.
(5 ) T h e  site-specific bckground values for groundw ater are  the results from the background monitoring well, M W -9 , during sampling rounds 1 and 2.

Background values are provided for com parison purposes only.

All V O C , S V O C , P /P C B  and Inorganic values are  in m icrogram s per liter (ug/L)
N A  =  not available
NL = chem ical nam e not listed or screening value of this type not listed for the chem ical

P /P C B s  = pesticides and polychlorinated biphenyls
S S G W S C  = site-specific groundw ater screening criteria
S V O C s  = sem i-volatile organic com pounds
ug/1 = m icrogram  per liter
V O C s  = volatile organic com pounds
J = V a lu e  is estim ated due to exceeded quality control criteria
U  = N o n-detected value
R  = rejected value due to exceeded quality control criteria

C  - V a lu e  applies to the sum of the PCB com pounds
F  - V a lu e  applies to the sum of alpha- and gam m a-C hlordane

G  - G u id ance V a lue
S - S tandard Value
PC  - Principal O rganic Contam inant
T  - V a lu e  applies to total trihalom ethanes (brom odichlorom ethane, bromoform, chloroform, dibrim ochlorom ethane)

F - V a lu e  applies to the sum of alpha- and g am m a- chlordane
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Table 4-4 
Groundwater Screening Criteria 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name
National Primary 
Drinking Water 
Standards (1)

New York State 
Standards (S) and 

Guidance (G) 
Values for Class GA 
. Groundwater (2)

NYSDOH 
Drinking Water 

Quality 
Standards (3)

; Site-Specific 
Groundwater' 

Screening 
Criteria 

(SSGWSC) (4)

Site-Specific Background Values 
(5)

Round 1 
Groundwater

Round 2 
Groundwater

V a lu e] Note | G /S V a lu e l N ote | G /S Value] G /S Value Value] V a lu e]
T T  - Treatm ent Technique
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Ind icator C ontam inants Selection  
C onsolidated Iron and Metal Superfund Site 

N ew burgh, New York

Table 4-5

Indicator Contaminant SSSSC
Percent of Detections ''

Percent < 
Exceed

)f SSSSC 
ances ^

Magnitude of Highest 
Exceedance ^

PASS PASB SWSS SWSB PASS PASB SWSS SWSB PASS PASB SWSS SWSB
PAHs Benzo(a)anthracene 788 100 100 100 97 81 76 76 62 24 11 32 30

Benzo(b)fluoranthene 620 100 95 100 97 95 86 92 65 35 10 35 31
Benzo(a)pyrene 62 100 100 100 100 100 100 100 100 371 115 306 355
lndeno(1,2,3-c,d)pyrene 620 100 91 100 89 90 67 89 57 27 6 16 24
Dibenz(a,h)anthracene 49 81 57 89 65 81 57 89 60 112 24 63 88

PCBs Aroclor-1254 110 100 100 100 89 100 100 97 78 318 245 227 53
Metals Arsenic 0.39 100 100 100 100 100 100 100 100 73 128 102 187

Cadmium 1 100 100 100 97 100 100 100 84 97 143 32 58
Copper 25 100 100 100 100 100 100 100 100 440 266 274 212
Iron 2000 100 100 100 100 100 100 100 100 64 77 56 44
Lead 400 100 100 100 100 100 84 100 76 12 13 40 - 25
Mercury 0.1 100 100 100 97 95 100 100 97 152 91 99 43
Vandanium 7.8 100 100 100 100 100 . 100 100 100 33 11 97 ■49
Zinc 20 100 100 100 ■ 100 100 100 100 100 545 1,665 394 810

Notes:

' Percent of detections is the number of detections divided by the total number of samples collected 

 ̂ Percent of SSSSC exceedances is the number of SSSSC exceedances divided by the total number of samples collected 

 ̂ The magnitude of highest exceedance is the highest exceedance value divided by the SSSSC  

All PAH and PCB values are in microgram per kilogram (ug/kg)

Inorganic values are in milligram per kilogram (mg/kg)

PAHs = polynuclear aromatic hydrocarbons

PCBs = polychlorinated biphenyls

SSSSC = site-specific soil screening criteria

PASS = process area surface soil samples

PASB = process area subsurface soil samples

SW S S  = site-wide surface soil samples

SW SB = site-wide subsurface soil samples

CDM
Table4-5 IC  stats REV.xts Page 1 o f 1



Table 4-6

Background Surface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

C hem ica l
N am e

M in im um  
D etected  Surface  

Soil S am p le  
R esult

M axim um  
D etec ted  Surface  

Soil Sam ple  
R esult

A verage  
Background  

S u b su rface  Soil 
S am p les (1)

95%
Upper

C o nfiden ce
L im it

BK S S -01-S

4 /8 /2004

B K S S -02-D

4/8 /2004

B K S S -03-D

4/1 /2004

BK SS-04-S

4/1 /2004

BKSS-05-D

4/8 /2004

BK SS-06-D

4/7 /2004

B K S S -07-D

4/7 /2004

B K S S -08-D

4/7 /2004

BK SS-09-D

4/7 /2004

B K SS-10-avg

4/7 /2004

V O C s
D ich lo rod ifluorom ethane 
C h lo rom ethane  
V iny l C h loride  
Brom om ethane  
C h ioroethane 
T  rich lo ro fluo rom e thane
1.1-D ich loroethene
1 .1 .2 -T rich !o ro -1 ,2 ,2 -trifluo roe thane  
Ace tone
C arbon  D isulfide 
M ethyl Ace ta te  
M ethy lene C h loride  
tran s-1 ,2 -D ich lo roe thene  
M ethy l te rt-B u ty l E ther
1.1-D ich loroethane 
c is-1 ,2 -D ich lo roe thene  
2-B u tanone  
C h loro form
1.1 .1 -T rich lo roe thane  
C yclohexane 
C a rbo n  Te trach lo ride  
Benzene
1.2 -D ich loroethane 
Trich lo roe thene  
M etylcycio hexane
1.2-D ich loropropane 
B rom od ich lo rom ethane  
c is -1 ,3 -D ich lo ropropene  
4-M ethy l-2 -pen tanone  
To luene
trans-1 ,3 -D ich lo ropropene
1.1.2-T rich lo roe thane  
T e trach lo roe then e  
2-H exanone  
D ib rom och lo rom ethane
1 .2 -D ib rom oethane 
C h lorobenzene 
Ethylbenzene
m ,p-Xylenes______________

ND
ND
N b
ND
ND
ND
ND
ND

3
ND
ND
10

ND
ND
ND

3
ND
ND
ND
ND
ND
ND
ND

2
ND
ND
ND
ND
ND
ND
ND
ND

3
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

5
ND
ND
10

ND
ND
ND

9
ND
ND
ND
ND
ND
ND
ND

8
ND
ND
ND
ND
ND
ND
ND
ND

7
ND
ND
ND
ND
ND
ND

5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.5
5.8
5.8
6.5
5.8
5.8
5.8 
6,0
5.8
5.8
5.9
5.9
5.9
5.9
5.8 
5.4
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.6
5.9
5.9
5.9
5.9
5.9
5.9

NA; a lIN D  
NA; all ND 
NA; a ilN D  
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 

6 .13 
N A ;a lIN D  
NA; all ND 

7 .28 
NA; all ND 
NA; all ND 
NA; all ND 

6 .83 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 

NA; <10. sam p 
NA; all ND 
NA; all ND 
NA; all ND 
NA, all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 

NA; <10 sam p 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; a lIN D

11 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 

11 

11 

;2 
1 1 
11 

11 

1 1 

11 

11 

11 

11 

C3 
11 

11 

11 

11 
11 

11
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Table 4-6

Background Surface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical
Name

Minimum 
Detected Surface 

Soil Sample 
Result

Maximum 
Detected Surface 

Soil Sample 
Result

Average 
Background 

Subsurface Soil 
Samples (1)

95%
Upper

Confidence
Limit

BKSS-01-S

4/8/2004

BKSS-02-D

4/8/2004

BKSS-03-D

4/1/2004

BKSS-04-S

4/1/2004

BKSS-05-D

4/8/2004

BKSS-06-D

4/7/2004

BKSS-07-D

4/7/2004

BKSS-08-D

4/7/2004

BKSS-09-D

4/7/2004

BKSS-lO-avg

4/7/2004

Styrene
Bromoform
Isopropylbenzene
1.1.2.2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4'Dichtorobenzene
1.2-Dichlorobenzene
1.2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

5.9
5.9
5.9
5.9
5.9
5.9
5.9 
5.9.
5.9

NA; all ND 
NA; alIND 
NA; alt ND 
NA; alIND' 
NA; all ND 
NA; alIND 
NA; all ND 
NA; ailND 
NA; alIND

SVOCs
Benzaldehyde
Phenol
bis{2-Chioroethyl) ether
2-Chlorophenol
2-Methylphenol
2,2'-oxybis(1 -Chloropropane)
Acetophenone
4-Methylphenol
n-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethylphenol 
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol 
Naphthalene 
4-Chloroanitine 
Hexachlorobutadiene 
Caprolactam 
4-Chloro-3-methytphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene
2.4.6-Trichlorophenol 
2,4,5-Trichlorophenol 
1,l'-Biphenyl 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate
2.6-Dinitrotoluene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
431
1085
431
431
1085
431
431

NA; alIND 
NA; alIND 
NA; alIND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; allND 
NA; alIND 
NA; alIND 
NA; alIND 
NA; alIND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; ail ND

1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
4800
1900
1900
4800
1900
1900

380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
940
380
380
940
380
380

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
990
390
390
990
390
390

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
980
390
390
980
390
390

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
990
390
390
990
390
390

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
5100
2000
2000
5100
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
5000
2000
2000
5000
2000
2000

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

1000
410
410

1000
410
410

380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
950
380
380
950
380
380
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Table 4-6

Background Surface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical
Name

Minimum 
Detected Surface 

Soil Sample 
Result

Maximum 
Detected Surface 

Soil Sample 
Result

Average 
Background 

Subsurface Soil 
Samples (1)

95%
Upper

Confidence
Limit

BKSS-01-S

4/8/2004

BKSS-02-D

4/8/2004

BKSS-03-D

4/1/2004

BKSS-04-S

4/1/2004

BKSS-05-D

4/8/2004

BKSS-06-D

4/7/2004

BKSS-07-D

4/7/2004

BKSS-08-D

4/7/2004

BKSS-09-D

4/7/2004

BKSS*10-avg

Acenaphthylene
3-Nitroaniline 
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol 
Dibenzofuran
2.4-Dinitrotoluene 
Diethylphthalate 
Fluorene
4-Chlorophenyl-phenytether
4-Nitroaniline
4.6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Atrazine
Pentachlorophenol
Phenanthrene
Anthracene
Carbazote
Di-n*butytphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Di-n-octyiphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

47
ND
53'
ND
ND
74
ND
ND
51
ND
ND
ND
ND
ND
ND
ND
ND
'48
100
51
ND
120
170

88
ND
66
91
42
ND
100
81

120
76

130
65

2000
ND
190
ND
ND
74
ND
ND
no
ND
ND
ND
ND
ND
ND
ND
ND

1000
1200
150
ND

5200
7200
2000

ND
5000
5600
6700

ND
5100
4600
3800
3000
1300
410

353
1085
323 
1085 
1085
419 
431 
431 
3'97 
431 
1085 
1085 
431 
431 
431 
431 
1085 
785
324 
392 
431 
1576 
1858
420 
1000 
1115 
1257 
1041 
431 
1095 
991 
947 
718 
404 
286

770.86 
NA; all ND 

830.71 
NA; all ND 
NA; all ND 

958.57 
NA; alIND 
NA; all ND 
1000 (2) 

NA; all ND 
NA; all ND 
NA; all ND 
NA; ail ND 
NA; all ND 
NA; allND 
NA; all ND 
NA; all ND 
1149.36 
527.32 
1000 (2) 

NA; all ND 
2882.13
3447.52 
958.11

NA; all ND 
2229,72
2459.52 
2929.6

NA; alIND 
2650.88
2416.3 

'1714.72
1321.04
957.04 
469,99

2000
4800
190

4800
4800
1900
1900
1900
1900
1900
4800
4800
1900
1900
1900
1900
4800
1.700
1200
1900
1900
5200
7200
1900
1900
5000
5600
1900
1900
5100
4600
3800
3000
1300
410

280
940
380
940
940
380
380
380
380,
380:
940
940
380
380
380
380
940
430
210
51

380
1100
1700
380
380
900

1100
42

380
940
850
990
700
260
180

89
990
53

990
990
390
390
390
51

390
990
990
390
390
390
390
990
610
180
69

390
1500
1600
390
390
980

1100
140
390
990
860
770
610
250
130

56
980
390
980
980
390
390
390
390
390
980
980
390
390
390
390
980
460
130
390
390
990
980
390
390
560
640
49

390
620
520
490
350
130
150

110
990
130
990
990
■74
390
390
no
390
990
990
390
390
390
390
990

1900
370
150
390

2600
2500

88
390

1300
1400
250
390
920
820

1000
680
260
330

270
5100
2000
5100
5100
2000
2000
2000
2000
2000
5100
5100
2000
2000
2000
2000
5100
470
210

2000
2000
730
840

2000
2000
430
520

2000
2000
430
450
480
400

2000
2000

380
5000
2000
5000
5000
2000
2000
2000
2000
2000
5000
5000
2000
2000
2000
2000
5000
1100
390

2000
2000
1600
1400
2000
2000
810
870

2000
2000
800
670
780
550
220

250

47
1000 
410 

1000 
1000 
410 
410 
410 
410 
410 

1000 
1000 
410 

' 410 
410 
410 

1000 
130 
100 
410 
410 
320 
390 
410 
410 
200 
250 

6700 
410 
210 
220 
210 
170 
410 
65

110
950
77 

950 
950' 
380 
380 
380
78 

380 
950 
950 
380 
380 
380 
380 
950

1000
260
110
380

1600
1800
380
380
900

1000
220
380
840
840
830
6401
220
150

P/PCBs
alpha-BHC
beta-BHC
deita-BHC
gamma-BHC (Lindane)

ND
1.9
ND
ND

ND
4.3
ND
ND

1.1
1,4
1.1
1.1

NA; all ND 
2.05 

NA; all ND 
NA; all ND

1.9
1.9
1.9
1.9

2.1
2.1
2.1
2,1

4.1
4.1
4.1
4.1

2.1
2.1
2.1
2,1

2
4,3

2
2
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Table 4-6

Background Surface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical
Name

Minimum 
Detected Surface 

Soil Sample 
Result

Maximum 
Detected Surface 

Soil Sample 
Result

Average 
Background 

Subsurface Soil 
Samples (1)

95%
Upper

Confidence
Limit

BKSS-01-S

4/8/2004

BKSS-02-D

4/8/2004

BKSS-03-D

4/1/2004

BKSS-04-S

4/1/2004

BKSS-05-D

4/8/2004

BKSS-06-D

4/7/2004

BKSS-07-D

4/7/2004

BKSS-08-D

4/7/2004

BKSS-09-D

4/7/2004

BKSS*10-avg

4/7/2004

Heptachlor
Aidrin
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin
Endosulfan II 
4.4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

ND
ND
1.9 

3
3.7
3.9 
ND 
ND
3.8
3.7
3.9 
ND
3.8 
3:7
1.9 
2

ND
ND
ND
ND
ND
ND
37
37

ND
ND
7.6 

3
12

590
ND
ND
52

6.6 
300 
ND 
39 
4.2 
2.5 
36 
ND 
ND 
ND 
ND 
ND 
ND 
170
94

1.1
1.1

1.9
I.3
4.1
70.4 ‘
2.4
2.2
15.5
3.3 
44.9
II.1 
9.1
2.4
1.3
7.3 
111
21.5
43.6
21.5
21.5
21.5
36.6 
29.0

NA; all ND
NA; all ND 

NA; <10 samp 
1.70 

NA; <10 samp 
590 (2)

NA; al! ND 
NA; all ND 

NA; <10 samp 
5.97 

102.57 
NA; all ND 

39(2)
NA; <10 samp 
NA; <10 samp 

15.8 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 

101,82 
61,7

2
2
2
2

5.6
11

3.8
3.8 
52
3.8 
20 
20 
39
8 
2 

11
200
38
77
38
38
38
38
38

1.9
1.9
1.9
1.9
3.7
5.9
3.7
3.7
7.9
3.7 
12 
19 
13

3.7
1.9 
5.3 
190
37
76
37
37
37
37
37

2
2
2
2

3.9
4.1
3.9
3.9
6.9
3.9 
11 
20 
15

4.2 
2

7.1
200
39
80
39
39
39
39
39

2
2
2
.2

3.9
3.9
3.9
3.9
3.9
3.9 
12 
20 
10

3.9 
2

5.1
200
39
79
39
39
39
39
39

2
2
2
2

3.9
3.9
3.9
3.9
4.3
6.6
3.9 
20
3.9
3.9 

2 
2

200
39
80
39
39
39
39
94

2.1
2.1
7.6

3
11
73
13.

4.1
4.1
6.5
69
21
4.1
4.1 
67 
36

210
41
83
41
41
41
41
41

4.1
4.1
4.1
4.1 
12

590

33

300
41

4.1
4.1 
410
80

160
80
80
80
80
80

2.1
2.1
2.1
2.1
4.1 
4.6 
4,3
4.1
4.1
4.1
6.2 
21
4.1
4.1 
2.5 
3.9 

210
41
8'3
41
41
41
41
41

2
2

2.7 
2

3.8
5.3
3.8
3.8
4.9
4.3 
12 
20
3.8
3.8 
2 
2

200
38
77
38
38
38

170
38

Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury

4720 10500
0.82 J 1.4
4.3 9.2

44.6 188
0.3 J 0,56

0.67 3.1
3760 18600
13.3 26.1
7.4 11.1

27.3 . 193
17200 38300
39.75 503
2660 6570
439 718
0.04 J 0.99

8003
3.1
6.2 
68.5 
0.4 
1.2

9081
16.3
8.9
63-1

22470
141

4329
589
0.24

9058 
4.48 (2)

7.1 
93.6 
0.46 
1.57 

11810 
NA; <10 samp 

9.7 
154 

25962 
365 
4936 
635 
0.54

6450
7

4.5
44.6
0.36
0.67
4780

8.2
30,1

17200
64.8
3540
541
0.07 JN

9200
7.1
5.6

47.3
0.48
0,

,8820

11.1
35.5 

23800
61.6 
6570
652
0.07 iJN

7260
7

4.3
57.6
0.38
0.75
8950

8.2
30.2

18600
107

3810
547
0,11 JN

9030
7.1
5.4

61.5
0.45

1
13200

10,2
35.8

23300
103

5080
718
0.2 JN

4720
1.4
9.2
188
0.3
3.1

12200
11 

193 
38300 

379 
2660 
557 
0.61 JN

10500
7.3 
6.2

58-6
0.56
0.95
5030
14.9
8.4 

27.3
22700

44.2
4310
660
0.12

9320
6.9
6.7

46.2 
0.45 
0.92 
3760
13.3 
8.3

32.6 
21400

57.6 
4220
626
0.04

6980
7.2
5.8

46.7
0.34
0,75

10500
13.3
7.4

33.1
17500

52
3980
538
0.06

6790
0.82
8.5 

80.9 
0.39
1.5 

18600
26.1
8.3
183

20600
503

4990
439
0.99
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Table 4-6

Background Surface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Minimum Maximum Average 95% BKSS-01-S BKSS-02-D BKSS-03-D BKSS-04-S BKSS-05-D BKSS-06-D BKSS-07-D BKSS-08-D BKSS-09-D BKSS-10-avg
Detected Surface Detected Surface Background Upper

Chemical Soil Sample Soil Sample Subsurface Soil Confidence 4/8/2004 4/8/2004 4/1/2004 4/1/2004 4/8/2004 4/7/2004 4/7/2004 4/7/2004 4/7/2004 4/7/2004
Name Result Result Samples (1) Limit

Nickel 16,1 J* 22.9 J' 19.8 NA; <10 samp R R R R R 22.1 J* 22.9 J' 16.1 J* 20 J‘ 18 J*
Potassium 592 EJ 834 EJ 721 764 619 EJ 796 EJ 688 EJ 834 EJ 592 EJ 764 EJ 709 EJ 733 EJ 744 EJ 733 EJ
Selenium ND ND 2.1 NA; all ND 4.1 U 4.1 U 4.1 U 4,1 U 4.3 U 4.3 U 4 U 4.2 U 4 U 4.1 U
Silver 0.25 JN 0.82 JN 0.46 0.56 0-43 J 0.28 J 0.42 J 0.36 J 0.65 J 0.56 JN 0.49 JN 0.25 JN 0.82 JN 0.365 JN
Sodium 85.7 J 204 J . 115 . 135 85.7 J 92.6 J 118 J 118 J 204 J 93.1 J 94,7 J 108 J 126 J 108.5 J
Thallium ND ND 1,5 NA; all ND 2.9 U 2.9 U 2.9 u 2,9 u 3 U 3.1 U 2.9 U 3 U 2.9 U 2.9 U
Vanadium 13.8 30.8 19.5 22.9 16.4 16,8 17.2 19.4 15.3 30.8 29.4 13.8 18,9 17.25
Zinc 80.4 EJ 266 117 152 89,3 90,7 95,5 113 266 80.9 EJ 80.4 EJ 89.2 EJ 182 EJ 80.4 EJ
Cyanide ND ND 1.5 NA; all ND ' 3 U 3 u 3 u 3 u 3 U 3.1 ■ U 2.9 U 3.1 U 2.9 U 2-9 U

Notes:
VOCs, SVOCs, and P/PCBs values are in /jg/kg. Inorganic values are in mg/kg
(1) Average background surface soil sample results are calculated with 1/2 the detection limit for non-detect values.
(2) Bold and italized values indicate that the UCL>maximum; therefore, maximum values are used tor 95% UCL.
D = Deep (0-12 inches)
ND = non-detect
P/PCBs = Pesticides/Polyoholinated Byphenols 
S = Shallow (0-2 inches)
SVOCs = Semi-volatile Organic Compounds 
VOCs = Volatile Organic Compounds

Data Qualiliers:
J = Estimated data due to exceeded quality control criteria.
U = Analyte was analyzed for but not detected.
E = The reported value is estimated because of the presence of interference.
N = Sample recovery is not within control limits.
R = data was rejected.
• = duplicate analysis not within control limits
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Table 4-7

Background Subsurface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical
Name

Minimum 
Detected Subsurface 

Soil Sample 
Result

Maximum 
Detected Subsurface 

Soil Sample 
Result

Average 
Background 

Subsurface Soil 
Samples (1)

95% BKSB-01 BKSB-02 BKSB-03 BKSB-04 BKSB-05 BKSB-06 BKSB-07 BKSB-08 BKSB-09 BKSB-10
Upper

Confidence 4/8/2004 4/8/2004 4/8/2004 4/8/2004 4/8/2004 4/7/2004 4/7/2004 4/7/2004 4/7/2004 4/7/2004
Limit

NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; alIND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; alIND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA;allND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ -10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 15 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ ,10 UJ 10 UJ Vo UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ

5.55 11 UJ 10 UJ 3 J 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; al! ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ '10 UJ
NA; all ND 11 UJ 10 UJ 'io UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; ail ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ

.5.61 11 UJ 10 UJ 2 J 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ ' 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ . 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ

5.61 11 UJ 10 UJ 2 J 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; alIND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; allND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; ailND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
NA; alIND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ

VOCs
Dichlorodifluoromethane 
Chioromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane •
T richlorofiuoromethane
1.1-Dichioroethene
1,1,2'Trichloro*1,2,2-trifluoroethane 
Acetone
Carbon Disulfide 
Methyl Acetate 
Methylene Chloride 
trans-1,2-Dichloroethene 
Methyl tert-Butyl Ether
1.1-Dichioroethane 
cis-1,2-Dichloroethene 
2-Butanone 
Chloroform
1.1.1-Trichloroethane 
Cyclohexane 
Carbon Tetrachloride 
Benzene
1.2-Dichloroethane 
Trichloroethene 
Metylcyclohexane
1.2-Dichloropropane 
Bromodichloromethane 
cis-1.3-Dichloropropene 
4-Methyl-2-pentanone 
Toluene
trans-1,3-Dichloropropene
1.1.2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane
1.2-Dibromoethane 
Chlorobenzene 
Ethylbenzene
m.p-Xylenes________________

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3
ND
ND
ND
ND
ND
ND
ND

2
ND
ND
ND
ND
ND
ND
ND
ND

2
ND
ND
ND
ND
ND
ND

ND
ND
,ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3
ND
ND
ND
ND
ND
ND
ND

2
ND
ND
ND
ND
ND
ND
ND
ND

2
ND
ND
ND
ND
ND
ND

5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3 
5.5
5.3
5.3
5.3 
5.1
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.0
5.3 
5-3
5.3
5.3
5.3
5.3
5.3
5.3
5.0 ,
5.3
5.3
5.3
5.3
5.3
5.3
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Table 4-7

Background Subsurface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Minimum Maximum Average 95% BKSB-01 BKSB-02 BKSB-03 BKSB-04 BKSB-05 BKSB-06 BKSB-07 BKSB-08 BKSB-09 BKSB-10
Detected Subsurface Detected Subsurface Background Upper

Chemical Soil Sample Soil Sample Subsurface Soil Confidence 4/8/2004 4/8/2004 4/8/2004 4/8/2004 4/8/2004 4/7/2004 4/7/2004 4/7/2004 4/7/2004 4/7/2004
Name Result Result Samples (1) Limit

Styrene ND ND 5.3 NA; alIND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
Bromoform ND ND 5.3 NA; all ND 11 UJ 10 UJ 10 UJ .10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
Isopropylbenzene ND ND 5-3 NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
1.1,2,2-Tetrachloroethane ND ND 5.3 NA; alIND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
1,3-Dichlorobenzene ND ND 5.3 NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
1,4-Dichlorobenzene ND ND 5.3 NA; allND 11 UJ 10 UJ 10 UJ 10 UJ . 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
1,2-Dichlorobenzene ND ND 5.3 NA; alIND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
1,2-Dibromo-3-chioropropane ND ND 5.3 NA; all ND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
1,2,4-Trichlorobenzene ND ND 5.3 . NA; atIND 11 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ 13 UJ 10 UJ
SVOCs
Benzaldehyde ND ND . 425 NA; all ND 370 u 1800 u 380 U 380 UJ 350 UJ 360 U 3700 u 380 u 410 u 360 U
Phenol ND ND 425 NA; alIND 370 UJ 1800 UJ 380 UJ 380 UJ 350 UJ 360 UJ 3700 UJ 380 UJ 410 UJ 360 UJ
bis(2-Chloroethyl) ether ND ND 425 NA; all ND 370 UJ 1800 UJ 380 UJ 380 UJ 350 UJ 360 UJ 3700 UJ ■ 380 UJ 410 UJ 360 UJ
2-Chlorophenol ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 U 3700 u 380 u 410 U 360 U
2-Methylphenol ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 U 3700 u 380 u 410 U 360 U
2,2'-oxybis(1 -Chloropropane) ND ND 425 NA; all ND 370 UJ 1800 UJ 380 UJ 380 UJ 350 UJ 360 UJ 3700 UJ 380 UJ 410 UJ 360 UJ
Acetophenone ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 U
4-Methylphenol ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 U
n-Nitroso-di-n-propylamine ND ND 425 NA; all ND 370 UJ 1800 UJ 380 UJ 380 UJ 350 UJ 360 UJ 3700 UJ 380 UJ 410 UJ 360 UJ
Hexachloroethane ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 U
Nitrobenzene ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
Isophorone ND ND 425 NA; all ND 370 u 1800 u ■ 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
2-Nitrophenol ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
2,4'Dimethylphenol ND ND 425 NA; all ND 370 u 1800 u 380 u '380 UJ 350 UJ 360 u 3700 u ■ 380 u 410 u 360 U
bis(2-Chloroethoxy)methane ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u. 3700 u 380 u 410 u 360 U
2,4-Dichlorophenol ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
Naphthalene 57 J 540 425 888.49 100 J 1800 u 540 380 UJ 350 UJ 360 u 3700 u 74 J 57 J 360 u
4-Chloroaniline ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
Hexachlorobutadiene ND ND 425 NA; alIND 370 UJ 1800 UJ 380 UJ 380 UJ 350 UJ 360 UJ 3700 UJ 380 UJ 410 UJ 360 UJ
Caprolactam ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
4-Chloro-3-methylphenol ND ND 425 NA; alIND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
2-Methylnaphthalene ' 42 J 450 427 . 1016,14 110 J 1800 u 450 380 UJ 350 UJ 360 u 3700 u 380 u 42 J 360 u
Hexachlorocyclopentadiene ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
2,4,6-TrichlorophenoI ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u . 360 u
2.4,5-T richlorophenol ND ND '1063 NA; all ND 920 u 4600 u 940 u 940 UJ 890 UJ 900 u 9200 u 950 u 1000 u 910 u
1,1'-Biphenyl 110 J 110 J 417 1178.96 370 u 1800 u 110 J 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
2-Chioronaphthalene ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 u 380 u 410 u 360 u
2-Nitroaniline ND ND 1063 NA; all ND 920 UJ 4600 UJ 940 UJ 940 UJ 890 UJ 900 UJ 9200 UJ 950 UJ 1000 UJ 910 UJ
Dimethylphthalate ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 U 380 u 410 u 360 u
2,6-Dinitrotoluene ND ND 425 NA; all ND 370 u 1800 u 380 u 380 UJ 350 UJ 360 u 3700 U 380 u 410 U 360 u
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Table 4-7

Background Subsurface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Supertund Site

Newburgh, New York

Chemical
Name

Minimum 
Detected Subsurface 

Soil Sample 
Result

Maximum 
Detected Subsurface 

Soil Sample 
Result

Average 
Background 

Subsurface Soil 
Samples (1)

95%
Upper

Confidence
Limit

BKSB-01

4/8/2004

BKSB-02

4/8/2004

BKSB-03

4/8/2004

BKSB-04

4/8/2004

BKSB-05

4/8/2004

BKSB-06

4/7/2004

BKSB-07

4/7/2004

BKSB-08

4/7/2004

BKSB-09

4/7/2004

Acenaphthylene
3-Nitroaniiine 
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol 
Dibenzofuran
2.4-Dinitrotoluene 
Diethylphthalate 
Fluorene
4-Chlorophenyl-phenylether
4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Atrazine
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphlhalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo(b)ftuoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz{a,h)anthracene 
Benzo(g,h.i)perylene_____

47
ND
41 
ND 
ND 
98 
ND 
ND 
54 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
120 
140
42 
ND 
61 
56
43 
ND 
53 
56 
51 
ND
53 
45
54 

100
62
92

910
ND

1100
ND
ND
890
ND
ND

1600
ND
ND
ND
ND
ND
ND
ND
ND

14000
790

1200
ND

18000
15000

43
ND

9800
9800
270
ND

7900
6600
4700
3900
2200
570

388
1063
476
1063
1063
480
425
425
570
425
1063
1063
425
425
425
425
1063
2293
647
499
425
3242
3039
410
1850
1929
2032
395
425
1736
1500
1338
1058
506
340

743.54 
NA; all ND
1287.03 

NA; all ND 
NA; all ND
1265.10 

NA; all ND 
NA; all ND
1469.04 

NA; all ND 
NA; ail ND 
NA; all ND 
NA; ail ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND
5860.43 
1316.29 
1368.45 

NA; alIND 
8578.94 
7819.31 
1850(2) 

NA; all ND 
4853.51 
5071.33 
920.98 

NA; alt ND 
4267.89 
3619.73 
2180-38 
2257.71 
993.17 
534.63

910
920
100
920
920
150
370
370
400
370
920
920
370
370
370
370
920

2700
790
200
370

5000
5200
370
370

3500
3900
370
370

3700
2800
2500
2000
840
470

560
4600
1800
4600
4600
1800
1800
1800
1800
1800
4600
4600
1800
1800
1800
1800
4600
890
400

1800
1800
2200
2300
1800
1800
1700
1900
1800
1800
1800
2000
1600
1400
560
270

650
940

1100
940
940
890
380
380

1600
380
940
940
380
380
380
380
940

14000
3200
1200
380

18000
15000

380
380

9800
9800

51
380

7900
6600
4700
3900
2200
570

62
940
41 

940 
. 940 
380 
380 
380 
380 
380 
940 
940 
380 
380 
380 
380 
940 
710 
160
59 

380
1300
1400
380
380
770
870
60 

380 
710 
580 
800 
510 
170 
290

350
890
350
890
890
350
350
350
350
350
890
890
350
350
350
350
890
120
350
350
350
220
250
350
350
150
160
350
350
150
130
170
120
350
92

47
900
360
900
900
360
360
360
360
360
900
900
360
360
360
360
900
360
360
360
360
61

130
360
360
53
56

360
360
53
45

150
100
360
190

990
9200
3700
9200
9200
3700
3700
3700
3700
3700
9200
9200
3700
3700
3700
3700
9200
1800
840

3700
3700
2400
3000
3700
3700
1600
1800
3700
3700
1400
1400
2000
1400
460
980

380
950

66
950
950
380
380
380
54

380
950
950
380
380
380
380
950
550
140
42 

380 
660 
750
43 

380 
340 
350
96

380
270
260
310
210
62

160

120
1000
170

1000
1000

98
410
410
170
410

1000
1000
410
410
410
410

1000
1800
400
200
410

2400
2300
410
410

1200
1300
270
410

1200
1000
1100
760
230
200

P/PCBs
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)

3.9
5

ND
ND

JN 3,9
5

ND
ND

JN 1.8
1.4
1.0
1.0

2.48 
3.12 

NA; ail ND 
NA; all ND

1,'
1.9
1.9
1.9

1.9
1.9 
1
1.9

3.9 
1
1.9
1.9

1.9
1.9
1.9
1.9

1.8
1 .

1 .

1,

1.9
1.9
1.9
1.9

2.1
5

2.1
2.1

CDM
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Table 4-7

Background Subsurface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical
Name

Minimum 
Detected Subsurface 

Soil Sample 
Result

Maximum 
Detected Subsurface 

Soil Sample 
Result

Average 
Background 

Subsurface Soil 
Samples (1)

95%
Upper

Confidence
Limit

BKSB-01

4/8/2004

BKSB-02

4/8/2004

BKSB-03

4/8/2004

BKSB-04

4/8/2004

BKSB-05

4/8/2004

BKSB-06

4/7/2004

BKSB-07

4/7/2004

BKSB-08

4/7/2004

BKSB-09

4/7/2004

Heptachlor
Aldrin
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin
Endosulfan 11 
4,4’-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

2
ND
ND
ND
6.5
7.5 
ND 
ND 
ND
3.6 
5.1 
ND
14

5.5
ND
1,9
ND
ND
ND
ND
ND
35

190
100

JN

JN

JN

2.2
ND
ND
ND
6.5
85
ND
ND
ND
12

120
ND
70
23
ND
51
ND
ND
ND
ND
ND
170
190
100

JN

JN

1.2

1.0
0.9
1.0
2.4
10.7
6.4
1.9
3.7
3.9 
24.2
9.6
11.9
4.7 
1.0
7.8
95.5 
18:6
37.7
18.6 
18.6
33.5
35.5
26.7

1.46 
NA; all ND 
NA; ailND 
NA; all ND 

NA; <10 samp 
85(2)

NA; all ND 
NA; al! ND 
NA; all ND 

6.10 
57.38 

NA; all ND 
70(2) 
13.82 

NA; <10 samp 
16,06 

NA; all ND 
NA; all ND 
NA; all ND 
NA; al! ND 
NA; all ND 

99.61 
110.33 
62.22

1.9 
- 1,9

1.9
1.9
3.7
3.7
3.7
3.7
6.7 
12 
16 
19 
22 
5.5 
1 .

8.9 
190
37
74
37
37
37
37
37

1.9
1.9
1.9
1.9
3.7
7.5
3.7
3.7
8.8
3.7 
21 
19 
14

3.7
1.9
5.6 

. 190
37
74
37
37
37
37
37

2
1.9
1.9
1.9 
17

3.7 
47
3.7 
24 
3-7 
38 
1
70
23
1.9 
5

190
37
76
37
37
37
37
37

1.9
1.9
1.9
1.9
4.1
3.7
3.7
3.7
4.2
6.3 
24 
19

3.7
3.7
1.9 
2.5 
190
37
76
37
37
37
37

100

1.8
1,8
1,8
1.8
3.5
3.5 

*3.5
3.5
3.5
3.7
3.5 
18

3.5
3.5
1.8 
2.4 
180
35
72
35
35
35
35
35

1
1.8
1

1.8
3.6
3.6
3.6
3.6
3.6
3.6
5.1 
18

3.6
3.6
2.2 
2.2 
180
36
73
36
36
36
36
36

1.9
1.9
1.9
1.9
6.5 
85
3.7 
5.4
11

3.8 
120
19
3.7
5.6
1.9
1.9 
190
37
74
37
37
37
37
37

2
2
2
'2

3.8
3.8
3.8
3.8
3.8
4.2
3.8 
20
3.8
3.8 

2 
2

200
38
77
38
38
38
38
38

2.2
2.1
2.5
2.1
4.1
4.1
4.1
4.1
5.1
4.1 
12 
21
4.1
4.1
2.1 
2.1 
210
41
83
41
41

170
190
41

Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury

7380 10500
0.91 J 0.96
4.5 6.8

31.5 J* 151
0.32 J 0.51
0.77 1.4
2940 48800
10.8 21.1
7.9 12,8

24.9 314
18700 25800

15.3 457
2970 10400
443 907
0.1 0,67

8871
2.84
5.6 
62.3 
0.42
1.0

14200
15,1
9.6 
62.0

22860
110

5815
591
0.23

9436 
4.22 (2) 

5.95 
84.6 
0,45 
1.11 

22749 
NA; <10 samp 

10.55 
184.44 
24031 
206 
6918 
667 
0.34

10500
6.7
5.4

44.5
0.46
0.99

10600

10,3
34.2

25800
60.1
6270
617
0.18

9170
6-7
5,5

54,4
0.51
0.87
8300

12.2 
41 

23600 
75.1 
5280 

■ 690
0.21 JN

9130
6.9
5-9
151

0.44
1.1

17800

8,7
33

22600
457

4880
612
0.29

8760
6,8
5.1

59.8 
0.43 
0,86

10400

9.8
31.8 

21600
114

5120
553
0.44

8250
6-4
5.2

49.3 
0.48

1.1

2940

12.8
45.6

24100
65.4 
2970
491

0.12

9700
6.4
4.5 

31.5 
0.38 
0.83 
7230
13.3 
8,3

24.9
22400

15.3 
5520
535

0.11

9470
6.5
6.1

35.4
0.39
0,97

15300
14,8
8,7

27.2
22000

45-3
10400

553
0.11

8920
0.91

6.1
88.5 
0.39

1.1
9430
15.6 
8.3

41.6 
22500

91.2
5710
510

0.21

7430
0.96

6.8
65.4
0.38
1.4

48800
21.1
7,9
314

25300
156

6860
443
0.67
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Table 4-7

Background Subsurface Soil Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Minimum Maximum Average 95% BKSB-01 . BKSB-02 BKSB-03 BKSB-04 BKSB-05 BKSB-06 BKSB-07 BKSB-08 BKSB-09 BKSB-10
Detected Subsurface Detected Subsurface Background Upper

Chemicat Soil Sample Soil Sample Subsurface Soil Confidence , 4/8/2004 4/8/2004 4/8/2004 4/8/2004 4/8/2004 4/7/2004 4/7/2004 4/7/2004 4/7/2004 4/7/2004
Name Result Result Samples (1) Limit

Nickel 16.5 J* 21 J* 19.4 NA; <10 samp R R R R R 18.8 J* 21 J* 19.8 J’ 20.9 J* 16.5 J‘
Potassium 630 EJ 903 EJ 765 810 758 EJ 676 EJ 792 EJ 742 EJ 630 EJ 748 EJ 783 EJ 852 EJ 903 EJ 765 EJ
Selenium ND ND 1.9 NA; all ND 3.9 U 3.9 U 4 U 4 U 3.7 U . 3.8 U 3.8 U 3.9 U 4.1 U 3.8 U
Silver —' 0.2 JN 0.63 JN 0.34 0.41 0.35 J 0.32 J 0.33 J 0.33 J 0.29 J 0.24 JN 0.35 JN 0.37 JN 0.63 JN 0.2 JN
Sodium 65.7 J 250 J 123 154 102 J 90 J 250 J 121 J 128 J 80.4 J 130 J 128 J 130 J 65.7 J
Thallium ND ND 1.4 NA; all ND 2.8 U 2.8 U 2.9 U 2.8 U ' 2.7 U 2.7 U 2.7 U 2.8 U 2.9 U 2.7 U
Vanadium ' 10.3 24.3 16.4 18.6 17.2 16.3 16.8 17.1 10.3 15.1 24.3 18 16.9 12
Zinc 66.3 EJ 185 EJ 114 147 91.9 112 172 .99 90.7 66.3 EJ 75 EJ 185 EJ 184 EJ 68.4 EJ
Cyanide 0.17 J 0.17 J 1.27 1.45 2.8 U 2.8 U 2.9 U 2.9 u 2.7 u 2.7 U 2.7 U 0.17 J 2.9 U 2.7 U

Notes:
VOCs, SVOCs. and P/PCBs values are in jjg/kg. Inorganic values are in mg/kg
(1) Average background surface soil sample results are calculated with 1/2 the detection limit for non-detect values.
(2) Bold and italized values indicate that the UCL>maximum; therefore, maximum values are used for 95% UCL. 
ND = non-detect
P/PCBs = Pesticides/Polycholinated Byphenols 
SVOCs = Semi-volatile Organic Compounds 
VOCs = Volatile Organic Compounds

Data Qualifiers:
J = Estimated data due to exceeded quality control criteria.
U = Analyte was analyzed for but not detected,
E = The reported value is estimated because of the presence of interference.
N = Sample recovery is not within control limits.
R = data was rejected.
■ = duplicate analysis not within control limits

CDM
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Tab le  4-8

Background Sedim ent Sam ple R esults and Background Calculations
C onsoiidated  Iron and M etal Superfund Site

New burgh, New  Y ork

Chemical Name

Calculated 
Site-Specific 

Background Value 
- Sediment (1)

Maximum
Detected
Sample
Result

95% 
Upper 

Confidence 
Limit (2)

Sample Results
SD-01

8/16/2004
SD-02

8/16/2004
SD-03

8/16/2004
SD-04

8/16/2004
SD-05

8/16/2004
SD-06

8/17/2004
SD-07

8/17/2004
SD-08

8/17/2004
SD-09

8/17/2004
SD-10

8/17/2004

12 UJ 16 UJ 15 UJ 16 UJ 18 UJ ■15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ. 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
59 J 34 J 55 J 28 J 56 J 31 J 51 J 33 J 48 J 20 UJ

■ 12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ ■ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ ■ 16 UJ .15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 12 J 15 UJ 11 J 16 UJ 8 J 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 1.5 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ ■ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ .16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 4 J 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ
12 UJ 16 UJ 15 UJ 16 UJ 18 UJ 15 UJ 16 UJ 16 UJ 16 UJ 20 UJ

VOCs
Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
T richlorofluoromethane
1.1-Dichloroethene
1.1.2-T richloro-1,2,2-trifluoroethane 
Acetone
Carbon Disulfide 
Methyl Acetate 
Methylene Chloride 
trans-1,2-Dichloroethene 
Methyl tert-Butyl Ether
1.1-Dichloroethane 
cis-1,2-Dichloroethene 
2-Butanone 
Chloroform
1.1.1-Trichloroethane 
Cyclohexane 
Carbon Tetrachloride 
Benzene
1.2-Dichloroelhane 
Trichloroethene 
Methylcyclohexane
1.2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
4-Methyi-2-pentanone 
Toluene
trans-1,3-Dichloropropene
1.1.2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane
1.2-Dibromoethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylenes 
Styrene 
Bromoform

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

49.6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
9.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

' ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4 
ND 
ND

ND
ND
ND
ND
ND
ND
ND
ND
59
ND
ND
ND
ND
ND
ND
ND
12

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4
ND
ND

NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 

49.6 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all NO 

9.7
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; ail ND 
NA; all ND 
NA; all ND 
NA: all ND 
NA; all ND 

8.6
NA; all ND 
NA; all ND

CDM
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T ab le  4-8

Background Sediment Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical Name

Calculated 
Site-Specific 

Background Value 
- Sediment (1)

Maximum
Detected
Sample
Result

95% 
Upper 

Confidence 
Limit (2)

SD-01
8/16/2004

SD-02
8/16/2004

SD-03
8/16/2004

SD-04
8/16/2004

Sample Results
SD-05

8/16/2004
SD-06

8/17/2004
SD-07

8/17/2004
SD-08

8/17/2004
SD-09

8/17/2004
SD-10

8/17/2004

VOCs Continued
Isopropylbenzene
1.1.2.2-T etrachloroethane
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
1.2-Dibromo-3-chloropropane
1.2.4-Trichlorobenzene

4
ND
ND
ND
ND
ND
ND

4
ND
ND
ND
ND
ND
ND

, 8.6 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND

20
20
20
20
20
20
20

SVOCs
Benzaldehyde
Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
2-Methylphenol
2,2'-oxybis( 1 -Chloropropane)
Acetophenone
4-Methylphenol
n-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethylphenol 
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
Caprolactam 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene
2.4.6-Trichlorophenol 
2,4,5-T richlorophenol 
1,1'-Biphenyl 
2-Chloronaphthalene
2-Nitroaniline 
Dimethylphthalate
2.6-Dinitrotoluene 
Acenaphthylene
3-Nitroaniline 
Acenaphthene
2.4-Dinitropheno l_________

ND
ND
ND
ND

■ ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2674.7 
ND 
ND 
ND 
ND

885.8 
ND 
ND 
ND

646:3
ND
ND
ND
ND

917.9 
ND

17000
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4600
ND
ND
ND
ND

1900
ND
ND
ND

1100
ND
ND
ND
ND

1300
ND

17000
ND

NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 

. NA; all ND 
NA; all ND 

2674.7 
NA; <10 samp 

NA; all ND 
NA; all ND 
NA; all ND

885.8 
NA; all ND 
NA: all ND 
NA; all ND

646.3 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND

917.9 
NA; all ND

18578.6 
NA; all ND

890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
2200
890
890
2200
890
890
110

2200
360

2200

800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
2000
800
800

2000
800
800
800

2000
150

2000

7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
4600
7500
7500
7500
7500
1900
7500
7500

19000
1100
7500

19000
7500
7500
1300

19000
17000
19000

890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890

2200
890
890

2200
890
890
890

2200
890
2200

990 
990 
990 
990 
990 
990 
990 
990 
990 
990 
990 
990 
990 
990 

, 990 
990 
990 
990 
990 
990 
990 
990 
990 
990 

2500 
990 
990 

2500 
990 
990 
990 

2500 
990 

2500

890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890

2200
890
890

2200
890
890
890

2200
890

2200

890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890

2200
890
890
2200
890
890
890
2200
890
2200

920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920

920
920
920
920
920
920

2300
920
920

2300
920
920
920

2300
920

2300

840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840
840

2100
840
840

2100
840
840
840

2100
840

2100

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
2600
1000
1000
2600
1000
1000
1000
2600
1000
2600
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Table 4-8

Background Sediment Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical Name

Calculated 
Site-Specific 

Background Value 
- Sediment (1)

Maximum
Detected
Sample
Result

95% 
Upper 

Confidence 
Limit (2)

SD-01
8/16/2004

SD-02
8/16/2004

SD-03
8/16/2004

SD-04
8/16/2004

Sample Results
SD-05

8/16/2004
SD-06

8/17/2004
SD-07

8/17/2004
SD-08

8/17/2004
SD-09

8/17/2004
SD-10

8/17/2004

SVOCs Continued
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
Fluorene
4-Chlorophenyi-phenylether
4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Atrazine
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
_Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene_____

ND
8700

ND
ND

14000
ND
ND
ND
ND
ND
ND
ND
ND

57000
22000
583.8

150
42000
42000

340
ND

20000
20000
46000

ND
16000

3471.0
15000
7400

1490.8
6800

ND
8700

ND
ND

14000
ND
ND
ND
ND
ND
ND
ND
ND

57000
22000

890
150

42000
42000

340
ND

20000
20000
46000

ND
16000
6100

15000
7400
2400
6800

NA; all ND
9492.2 

NA; all ND 
NA; all ND

15288.2 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND

62392.0 
24051.9

583.8
4188.7

46275.8
46025.1 
2216.9

NA; all ND
21990.9
22253.2 
50431.7

NA; all ND
17648.2 
3471.0

' 16459.6
8092.2
1490.8
7449.2

2200
160
890
890
380
890

2200
2200
890
890
890
890

2200
790
420
890
890

5900
3200
890
890

2500
4300
890
890

2600
1000
1600
480
150
560

2000 
800 
800 
800 
800 
800 

2000 
2000 
800 
800 
800 
800 

2000 
280 
160 
800 
800 
740 
890 
340 
800 

, 650 
870 

46000 
800 
400 
220 
320 
140 
800 
190

19000
8700
7500
7500

14000
7500

19000
19000
7500
7500
7500
7500

19000
57000
22000

890
7500

42000
42000
7500
7500

20000
20000
7500
7500

16000
6100

15000
7400
2400
6800

2200
890
890
890
890
890

2200
2200
890
890
890
890

2200
890
890
890
890
180
220
890
890
92

110
890
890
120
890
99

890
890
890

2500
990
990
990
990
990

2500
2500
990
990
990
990

2500
100
990
990
120
190
250
990
990
180
140

3000
990
220
110
180
990
990
120

2200
890
890
890
890
890
2200
2200
890
890
890
890

2200
110
890
890
130
190
220
890
890
130
160
890
890
230
890
140
93

890
120

2200
890
890
890
890
890
2200
2200
890
890
890
890

2200
110
890
890
120
170
210
890
890
110
140
890
890
170
890
150
890
890
140

2300
920
920
920
920
920

2300
2300
920
920
920
920

2300
110
920
920
150
200
230
920
920
130
160
920
920
190
920
140
920
920
120

2100
840
840
840
840
840

2100
2100
840
840
840
840

2100
180
840
840
96

280
280
840
840
180
200
840
840
240
100
200
94

840
99

2600
1000
1000
1000
1000
1000
2600
2600
1000
1000
1000
1000
2600
380

1000
1000
1000
610
730

1000
1000
340
410

1000
1000
440
190
320
220

1000
590

P/PCBs
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE

ND
ND
ND
ND
ND
ND
ND
ND
ND
6.9

ND
ND
ND
ND
ND
ND
ND
ND
ND

9

NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 

6.9

4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6 
8.9

9

4.1
4.1
4.1
4.1
4.1
4.1
4.1
4.1 
8

4.7

3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
7.5
7.5

4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6 
8.9
5.7

5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1 
10

7.5

4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6 
8.9 
6.8

4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6 
8.9 
6.3

4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7 
9.2 
6.6

4.3
4.3
4.3
4.3
4.3
4.3
4.3
4.3
8.4
4.4

5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3 
10 

5.6
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Table 4-8

Background Sediment Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical Name

Calculated 
Site-Specific 

Background Value 
• Sediment (1)

Maximum
Detected
Sample
Result

95% 
Upper 

Confidence 
Limit (2)

SD-01
8/16/2004

SD-02
8/16/2004

SD-03
8/16/2004

SD-04
8/16/2004

Sample Results
SD-05

8/16/2004
SD-06

8/17/2004
SD-07

8/17/2004
SD-08

8/17/2004
SD-09

8/17/2004
SD-10

8/17/2004

P/PCBs Continued
Endrin
Endosulfan II 
4,4’-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

ND
ND
4.7
ND
ND
ND
8.5
ND
ND
ND
ND
ND
ND
ND
ND
300
ND
ND

ND
ND
4.7
ND
ND
ND
15

ND
ND
ND
ND
ND
ND
ND
ND
300
ND
ND

NA; all ND 
NA; all ND 

4.7
NA; all ND 
NA; all ND 
NA; all ND 

8.5
NA; all ND 

■ NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 

NA; <10 samp 
NA; all ND 
NA; all ND

8.9
8.9 
4.7
8.9
8.9 
46
8.9
8.9
4.6
4.6 
460
89

180
89
89

260
89
89

41
15
8

4.1
4.1 
410
80

160
80
80

100
80
80

7.5
7.5
7.5
7.5
7.5 
38 
11

7.5
3.8
3.8 
380
75

150
75
75

100
75
75

8.9
8.9
8.9 
8;9
8.9 
46
8.9
8.9
4.6
4.6 
460
89

180
89
89

230
89

10
10
10
10
10
51
10
10

5.1
5.1 
510 
100 
200 
100 
100 
300 
100 
100

8.9
8.9
8.9
8.9
8.9 
46
8.9
8.9
4.6
4.6 
460
89

180
89
89

280
89

8.9
8.9
8.9
8.9
8.9 
46
8.9
8.9
4.6
4.6 
460
89

180
89
89

270
89
89

9.2
9.2
9.2
9.2
9.2 
47
9.2
9.2
4.7
4.7 
470
92

190
92
92

260
92
92

8.4
8.4
8.4
8.4
8.4 
43
8.4
8.4
4.3
4.3 
430
84

170
84
84

84
84

10 
10 
10 
10 
10 
53 

. 10 
10

5.3
5.3 
530 
100 
210 
100 
100 
210 
100

. 100
Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

15093.1
13.8 
6.4

157.5 
ND 
1.1

5792.3 
61.2 
16.4 
92.7

33594.2 
85.3

6712.9
1949.9
0.46 J

35.0
2018.3 

7,9 
ND

792.6 
5.7

27.9
195.5

16000
17 

7.2 
260 
ND 
1.4

7800
68
18 

130
36000

120
7400
2400
0.46

38
2100

9.7
ND

1100
7

30
210

15093.1
13.8 
6.4

157.5 
NA; all ND

1.1
5792.3 

61.2 
16.4 
92.7

33594.2 
85.3

6712.9
1949.9 

0.5
35.0

2018.3 
7,9

NA; all ND
792.6 

5.7
27.9 

195.5

12000 
14 

5.9 
210 
1.1 
1.4 

7800 
55 
14 

100 
29000 

100 
6200 
980 
0.11 

31 
1500 

8 
2.3 

1100 
' 5.7 

23 
150

13000
14

7.2 
73
1.2 
1.2

3000
29
14
31

29000
38

5500
1200
0.12

29
1900
8.1
2.3

1200
5.8
25

120

10000
13
6.1
260
1.1
1.2

4800
40
13

130
25000

120
5400
930
0.33

27
1200

7.4
2.1

1100
5.3
19

200

15000
16

6.9
89
1.4
1.4 

4800
60
16
64

33000
62

6600
1900
0.37

34
2000

9.5
2.7 

1400
6.8 
27

190

16000
17

4.2
96
1.4
1.4 

4800
63
17
68

35000
68

6900
2000
0.46

37
2000

9.7
2.8 

1400
6.9
29

200

16000
16

6.1
97
1.3
1.3 

5300
68
18
70

36000
70

7400
2400
0.42

38
2100

9.1
2.6

1300
6.5
30

210

14000
16

6.3 
85
1.3
1.3 

4700
60
16
62

33000
61

6600
2000
0.37

34
1900

9.2
2.6

1300
6.5
27

180

15000
17

5.9
89
1.4
1.4 

4800
59 
16 
63 

33000 
62 

5700 
1800 
0.35 

34 
2100 

9.7 
, 2.8 
1400 

7 
28 

180

14000
15

5.1
82
1.3
1.3 

4500
58 
15 
61

31000
59 

6400 
1800 
0.41

33
2000

8.8
2.5

1300
6.3 
26

180

15000
17

4.4 
110
1.4
1.4 

5700
56
16
66

33000
63

6700
1700
0.36

34
1900

10
2.9

1400
7.2
27

190
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Table 4-8

Background Sediment Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York
Calculated Maximum 95% Sample Results

Site-Specific Detected Upper SD-01 SD-02 SD-03 SD-04 SD-05 SD-06 SD-07 SD-08 SD-09 SD-10
Background Value Sample Confidence 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/17/2004 8/17/2004 8/17/2004 8/17/2004 8/17/2004

Chemical Name - Sediment (1) Result Limit (2)
Inorganics Continued
Cyanide 1.4 J 1.4 J 4.6 0.5 J 5.6 UJ 0.91 J 7.4 UJ 7.3 UJ 7 UJ 1.4 J 7.4 UJ 7.2 UJ 8.2 UJ
Wet Chemistry
Percent Solids 40 43 47 35 35 39 37 36 37 34
pH R R R R R R R R R R
Total Organic Carbon 58000 26000 48000 28000 37000 43000 57000 41000 45000 41000
Sodium 36 36 33 36 50 36 J 39 J 53 J 52 J 32 J

Notes:
All VOC, SVOC, and P/PCB values are in micrograms per kilogram (ug/kg); inorganic values are in milligrams per kilogram (mg/kg)
(1) In cases where the 95% UCL>maximum detected value, the maximum value is used for the site-specific sediment background value.
(2) 95% UCL values are calculated with 1/2 the detection limit for non-detect values.
NA; all ND = Not available; the 95% UCL cannot be calculated because all results were non-detect.
NA; <10 samp = Not available; the 95% UCL cannot be calculated because there are less than 10 results (detects and non-detects) due to rejected (R) sample results.
P/PCBs = Pesticides and polychlorinated biphenyls
SVOCs = Semivolatile organic compounds
UCL = Upper confidence limit
VOCs = Volatile organic compounds
U = Non-detected value.
J = Value is estimated due to exceeded quality control criteria.
R = Rejected sample from laboratory.
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Table 4-9

Background Surface Water Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Maximum
Detected
Sample
Result

95% 
Upper 

Confidence 
Limit (2)Chemical Name

Site-Specific 
Background 

Value-Surface 
Water (1)

Samplei Results
SW-01

8/16/2004
SW-02

8/16/2004
SW-03

8/16/2004
SW-04

8/16/2004
SW-05

8/16/2004
SW-06

8/17/2004
SW-07

8/17/2004
SŴ 8

8/17/2004
SW-09

8/17/2004
SW-10

8/17/2004

10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 UJ
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 U
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 UJ 10 u 10 u 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u ■ 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 UJ
10 UJ 10 u 10 u 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 U 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u ' 10 u 10 u 10 u IQ u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 UJ 10 u 10 u 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 U 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 UJ
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 U
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u’ 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u .10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u • 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u .10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u .10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u . 10 u 10 u 10 u 10 u 10 u 10 u 10 u

VOCs
Dichlorodifluoromethane 
Chioromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
T richlorofiuoromethane
1.1-Dichloroethene
1.1.2-Trichloro-1,2.2-trifluoroethane 
Acetone
Carbon Disulfide 
Methyl Acetate 
Methylene Chloride 
trans-1,2-Oichloroethene 
Methyl tert-Butyl Ether
1.1-Dichloroethane 
cis-1,2-Dichloroethene 
2-Butanone 
Chloroform
1.1.1-Trichloroethane 
Cyclohexane 
Carbon Tetrachloride 
Benzene
1.2-Dichloroethane 
Trichloroethene 
MetHylcyclohexane
1.2-Dichloropropane 
Bromodichloromethane 
cis-1.3-Dichloropropene 
4-Methy!-2-pentanone 
Toluene
trans-1,3-Dichloropropene
1.1.2-T richloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane
1.2-Dibromoethane 
Chlorobenzene 
Ethylbenzene
m.p-Xylenes______________

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND"
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NA; all ND 
NA; alIND 
NA; allND 
NA; allND 
NA;altND 
NA;allND 
NA;allND 
NA; all ND 
NA; all ND 
NA; allND 
NA; all ND 
NA;alIND 
NA;all ND 
NA;allND 
NA;all ND 
NA;all ND 
NA: all ND 
NA: all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA;a(l ND 
NA;atl ND 
NA; all ND 
NA;all ND
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Table 4-9

Background Surface Water Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Maximum
Detected
Sample
Result

95% 
Upper 

Confidence 
Limit (2)Chemical Name

Site-Specific 
Background 

Value-Surface 
Water (1)

Sample Results
SW-01

8/16/2004
SW-02

8/16/2004
SW-03

8/16/2004
SW-04

8/16/2004
SW-05

8/16/2004
SW-06

8/17/2004
SW4)7

8/17/2004
SW-08

8/17/2004
SW-09

8/17/2004
SW-10

8/17/2004

10 U 10 u 10 U 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 U 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 8 J 6 J 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u

10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 U-
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u Id UJ
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 UJ
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
25 u 25 u 25 u 25 u 25 u 25 u 25 u 25 u 25 u 25 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
25 u 25 u 25 u 25 u 25 u 25 u 25 u 25 u 25 u 25 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u ' 10 u 10 u

VOCs Continued 
Styrene 
Bromoform 
Isopropylbenzene
1.1.2.2-Tetrachloroethane
1.3-Dichlorobenzene
1.4-Oichlorobenzene
1.2-Dichlorobenzene
1.2-Dibromo-3-chloropropane
1.2.4-Trichloroben2ene

ND
ND
ND
ND
ND
6

ND
ND
ND

ND
ND
ND
ND
ND
8J
ND
ND
ND

NA; all ND 
NA; all ND 
NA; all ND 
NA: all ND 
NA;allND 

6.0
NA:all ND 
NA; alIND 
NA; alIND

SVOCs
Benzaldehyde
Phenol
bis(2-Ch!oroethyl) ether
2-Chtorophenot
2-Methylphenol
2,2'-oxybis{1-Chloropropane)
Acetophenone
4-Methylphenol
n-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethytphenol 
bis(2-Chloroethoxy)methane
2.4-Dichlorophenol 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
Caprolactam 
;4-Chloro-3-methylphenol 
2-Methytnaphthalene 
Hexachlorocyclopentadiene
2.4.6-Trichlorophenol 
2,4.5-Trichlorophenol 
1.T-Biphenyl 
2-Chloronaphthatene 
2-Nitroaniline 
iDimethylphthalate
12.6-Dinitrotoluene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NA; all ND 
NA;all ND 
NA; all ND 
NA; al! ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND

NA; all ND 
NA; all ND

CDM
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Table 4-9

Background Surface Water Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Chemical Name

Site-Specific 
Background 

Value - Surface 
Water (1)

Maximum
Detected
Sample
Result

95% 
Upper 

Confidence 
Limit (2)

Sample Results
SW-01 SW-02 SW-03 SW-04 SW-05 SW-06 SW-07 SW-08 SW-09 SW-10

8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/17/2004 8/17/2004 8/17/2004 8/17/2004 8/17/2004

10 U 10 U 10 U 10 U 10 u 10 U 10 u 10 u 10 u 10 U
25 U 25 U 25 U 25 U 25 u 25 U 25 u 25 U 25 u 25 U
10 U . 10 U 10 U 10 U 10 U 10 U 10 u 10 U 10 u 10 U
25 U 25 UJ 25 U 25 UJ 25 U 25 UJ 25 UJ 25 UJ 25 U 25 UJ
25 U 25 UJ 25 U 25 UJ 25 U 25 UJ 25 UJ 25 UJ 25 U 25 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 u 10 U 10 U
10 u 10 U 10 U 10 U 10 U 10 U 10 U 10 u 10 U 10 U
10 u 10 U 10 u 10 u 10 U 10 U 10 U 10 u 10 U 10 U
10 u 10 U 10 u 10 U 10 U 10 U 10 U 10 u 10 U 10 U
25 u ■ 25 U 25 u 25 u 25 U 25 U 25 u 25 u 25 U 25 u
25 u 25 u 25 u. 25 u 25 U 25 U 25 u 25 u 25 U 25 u
10 u 10 u 10 u 10 u 10 U 10 u 10 u 10 u 10 U 10 u
10 u 10 u 10 u 10 u 10 U 10 U 10 u 10 u 10 U 10 u
10 u 10 UJ 10 u 10 UJ . 10 u 10 U 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u .
25 u 25 UJ 25 u 25 UJ 25 u 25 u 25 u 25 u 25 u 25 UJ
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 1 J 1 J 1 J 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
10 u 10 u  ̂ 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u

0.05 u 0.05 u 0.05 u 0.05 u , 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u
0.05 u 0.05 u 0,05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u
0.05 u 0.05 u 0.05 u 0.05 u 0,05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u

SVOCs Continued
Acenaphthylene
3-Nitroaniline 
Acenaphthene 
2,4'Dinitrophenol
4-Nitrophenot 
Dibenzofuran 
2,4-Oinitrotoluene 
Diethylphthalate 
Fluorene
4-Chlorophenyt-phenylether
4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Atrazine
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butytbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethy!hexyl} phthalate 
Di-n-octylphthalate 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(l ,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g.h,i)perylene_____

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 
ND 
ND 
1 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1 J 
ND 
ND 
ND 
ND 
ND 
ND 
NO

NA: all ND 
NA; all ND 
NA;allND 
NAiallND 
NA;allND 
NA; alIND 
NA; atIND 
NA; all ND 
NA; all ND 
NA;all ND 
NA;alI ND 
NA; all ND 
NA; alIND 
NA; alIND 
NA;allND 
NA;all ND 
NA;atl ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA; all ND 
NA:allND 
NA;allND 
NA;ail,ND 
NA; all ND 
NA; all ND 
NA; all ND 

6,5
NA; all ND 
NA; alIND 
NA; all ND 
NA; all ND 
NA; all ND 
NA;all ND 
NA; all ND

P/PCBs
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)

ND
ND
ND
ND

ND
ND
ND
ND

NA; all ND 
NA;allND 
NA;allND 
NA; alIND

COM .
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Table 4-9

Background Surface Water Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

 95%---
Upper 

Confiderice 
Limit (2)Chemical Name

Site-Specific 
Background 

Value • Surface 
Water (1)

Maximum
Detected
Sample
Result

Sample Results
SW-01 SW-02 SW-03 SW-04 SW-05 SW-06 SW-07 SW-08 SW-09 SW-108/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/17/2004 8/17/2004 8/17/2004 8/17/2004 8/17/2004

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0,05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0,1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0,1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u 0.5 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 u 0,1 U 0.1 U 0.1 U 0.1 u 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 u 0.1 U 0.1 U 0.1 U 0.1 u 0.1 U0.05U 0.05 U 0.05U 0.05 U 0.05 u 0.05 U 0.05 U 0.05 U 0.05 u 0,05 U0.05U 0.05 U 0.05U 0.05 U 0.05 u 0.05 U 0.05 U 0.05 U 0.05 u 0.05 U5U 5U 5u 5U 5u 5 U 5U 5U 5 u 5 U

1 U 1 U 1 u 1 U 1 u 1 U 1 U 1 U 1 u 1 U
2 U 2 u 2 u 2 U 2 u 2 U 2 U 2 U 2 u 2 U1U 1 u 1 u 1 U 1 u 1 U 1 U 1U 1 u 1 U
1 U 1 u 1 u 1 U 1 u 1 u 1 U 1 u 1 u 1 U
1 u 1 u 1 u 1 U 1 u 1 u 1 u 1 u 1 u 1 U
1 u 1 u 1 u 1 U 1 u 1 u 1 u 1 u 1 u 1 u
1 u 1 u. 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u

260
60 u

420
60 u

290
60 u

200
60

u
u

200
60

u
u

230
60 u

280
60 u

480
60 u

26060u
410
60 u

10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
200 u 200 u 200 u 200 u 200 u 200 u 200 u 200 u 200 u 200 u

5 u 5u 5u 5u 5u 5u 5 u 5u 5u 5u5u 5u 5u 5u 5 u 5u 5u 5u 5u 5u
28000

10 u
28000

10 u
28000

10 u
29000

10 u
28000 

. 10 u
28000

10 u
28000

10 u
28000

10 u
28000

10 u
28000

10 u
. 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 u
25 u 25 u 25 u 25 u . 25 u 25 u 25 u 25 u 25 u 25 u

350
10 u

520
10 u

370
10 u

230
16

170
10 u

290
10 u

340
10 u

440
10 u

320
10 u

470
10 u

5300
36

540055 5300
48

5400
29

5300
32

5100
28

5200
30

5800
31

5300
30

5400
45

P/PCBs ContinuedHeptachiorAidrin
Heptachior epoxide Endosuifan I 
Dieidrin 
4,4'-DDE Endrin
Endosuifan II 4,4'-DDD

ND
NDND
ND
NDNDNDND
ND

NDNDND
ND
NDNDNDND
ND

NA;ailND NA; all ND 
NA;all ND 
NA;ail ND NA;allND 
NA;all ND NA; all ND NA; all ND 
NA; alINDP/PCBs ContinuedEndosuifan sulfate4,4'-DDT

MethoxychlorEndrin ketone
Endrin aldehydealpha-Chlordanegamma-ChlordaneToxapheneAroclor-1016
Aroctor-1221ArocIor-1232Aroclor-1242Aroclor-1240Aroclor-1254
AroclOfr1260

NDNDNDND
NDNDNDNDND
NDNDND
NDND
ND

NDNDNDNDNDNDNDNDNDND
NDNDNDND
ND

NA; all ND NA; all ND NA; all ND NA; all ND NA; all ND 
NA; alIND NA; all ND 
NA; all ND NA; all ND 
NA; all ND NA;ailND 
NA; alIND NA;all ND 
NA; all ND 
NA; all NDInorganicsAluminumAntimony

ArsenicBariumBerylliumCadmiumCalciumChromiumCobaltCopper
Iron
LeadMagnesium
Manganese

356.5 ND 
ND ND ND . ND 28300.0 ■ND ND 
ND 412.1 0.3 5461.6 42.5

480NOND
NDNDND29000ND
NOND520
16580055

356.5 NA; all ND 
NA;all ND NA;alI ND NA; all ND 
NA:all ND 28300.0 NA; all ND NA;all ND 
NA;allND 412.1 8.3 5461.6 

42.5

CDM
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Table 4-9

Background Surface Water Sample Results and Background Calculations
Consolidated Iron and Metal Superfund Site

Newburgh, New York

Site-Specific Maximum 95% Sample Results

Chemical Name
Background 

Value - Surface Water (1)
DetectedSampleResult

Upper 
Confidence 
Limit (2)

SW-018/16/2004 SW-028/16/2004
SW-03

8/16/2004 SW-048/16/2004 SW-058/16/2004 SW-068/17/2004 SW-078/17/2004 SW-088/17/2004 SW-098/17/2004 SW-108/17/2004
Inorganics Continued Mercury ND ND NA: all ND 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2UNickel ND ND NA;all ND 40U 40U 40U 40U 40u 40U 40U 40U 40U . 40uPotassium ND ND NA; all ND 5000U 5000U 5000U 5000U 5000u 5000U 5000U 5000U 5000U 5000uSelenium Np ND NA; all ND 35U 35U 35U 35U 35u 35U 35U 35U 35U 35uSilver ND ND NA; all ND 10UJ 10U 10u 10U 10u 10U 10U 10U 10U 10UJSodiumThallium 650000

ND 650000ND
709886.3 

NA; all ND1900025U
2000025U

1900025u
2000025U

1900025u
19000

25U
2000025U 2000025U

20000
25u

650000
25uVanadium ND ND NA; all ND 50U 50U 50u 50U 50u 50U 50U 50u 50u 50uZinc ND ND NA;allND 60U 60U 60u 60U 60u 60U 60U 60u 60u 60uCyanide 10.9 • 10.9 6.6 2.1J 3.9J 10u 3.5J 10u 3.2J 10U 10u 10u 10.9Wet Chemistry Hardness As CaC03 

SulfateDissolved Organic Carbon Total Dissolved Solids Total Suspended Solids

110264.514011

130264.112012

110 
28 4.1 ■ 82 9

110
2651308

100
243.71506

120123.81409

110
113.8674

110123.97510

140113.8866

110
133.8180n

Notes:
All VOC, SVOC, P/PCB, and Inorganic values are in micrograms per liter (ug/l)
(1) In cases where the 95% UCL>maximum detected value, the maximum value is used for the site-specific sediment background value.(2) 95% UCL values are calculated with 1/2 the detection limit for non-detect values.
NA; all ND = Not available; the 95% UCL cannot be calculated because all results were non-detect.
P/PCBs = pesticides and polychlorinated biphenyls 
SVOCs = semivolatile organic compounds UCL = upper confidence limit 
VOCs = volatile organic compounds U = non-detected value.
J = Value is estimated due to exceeded quality control criteria.ND = non detected value

COM
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Table 4-10
Background Soil Boring Surface and Subsurface Soil Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name SSSSC BKSS-01-S BKSB-01 BKSS-02-D BKSB-02 BKSS-03-D BKSB-03 BKSS-04-S BKSB-04 BKSS-05-D BKSB-05 BKSS-06-D
SVOCs -
Benzo(a)anthracene 620 5000 3500 900 1700 J 980 9800 ---- 770 J 1300 J J J
Chrysene 1938 5600 3900 -1900 9800 J J J J
Benzo(b)fluoranthene 620 5100 3700 940 1800 J 990 7900 710 J 920 J ---- J ---- J
Benzo(k)fluoranthene
Benzo(a)pyrene

5329
62

4600
3800 2500 990 1600 J 770

6600
4700 490 800

J
J 1000

J
J 170

J
J 480

J
J

lndeno(1,2,3-cd)pyrene 
Di benz(a, h)anthracene

620
62

3000
1300 J

2000
840

700
260 J

1400
560

J
J 250 J

3900
2200 130

J
J 170

J
J

680
260

J
J

J
UJ

J
U

P/PCBs
Aroclor-1254 110 U U ---- U U U U U ---- UJ ---- UJ ---- UJ U
Inorganics
Aluminum 7600 10500 9200 9170 9130 9030 8760 __ 8250 10500
Arsenic 0.39 4.5 5.4 5.6 5.5 4.3 5.9 5.4 5.1 9.2 5.2 6.2
Beryllium 0.16 0.36 J 0.46 J 0.48 J 0.51 J 0.38 J 0.44 J 0.45 J 0.43 J 0.3 J 0.48 J 0.56 J
Cadmium 1 ---- ---- 1.1 ---- ---- 3.1 1.1
Chromium 10 R ..... R ..... R R R ..... R R R ..... R ..... R 14.9
Copper 25 30.1 34.2 35.5 41 30.2 33 35.8 31.8 193 45.6 27.3
Iron 2000 17200 25800 J 23800 23600 18600 22600 J 23300 21600 J 38300 24100 J 22700
Lead 400 ---- 457 ---- ---- -----
Manganese 180 541 617 652 690 547 612 718 553 557 491 660
Mercury 0.1 J 0.18 J 0.21 J 0.11 J 0.29 0.2 J 0.44 0.61 J 0.12 0.12 J
Nickel 13 ..... R ..... R R ..... R R R R ..... R R R 22.1 J
Vanadium 8 16.4 17.2 16.8 • 16.3 17.2 16.8 19.4 17.1 15.3 10.3 30.8
Zinc 20 89.3 91.9 90.7 112 95.5 172 113 99 266 90.7 80.9 J

C D M
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Table 4-10
Background Soil Boring Surface and Subsurface Soil Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name SSSSC BKSB-06 BKSS-07-D BKSB-07 BKSS-08-D BKSB-08 BKSS-09-D BKSB-09 BKSS-10-D BKSS-10-D-Dup BKSB-10
SVOCs
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene

788
1938
620
5329
62
620
62

150

810

800

780

220

1600
1800
1400

2000
1400
460

210 310

62

900

840

830
640
220

1200
1200
1100
760
230

120 77

P/PCBs 
Aroclor-1254
Inorganics
Aluminum
Arsenic
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Vanadium
Zinc

110 170 190

7600
0.39
0.16
1
10
25

2000
400
180
0.1
13
8
20

9700
4.5

0.38

13.3

22400

535

9320 
6.7 

- 0.45

13.3
32.6

21400

626

9470
6.1

0.39
5.8

0.34

14.8
27.2

22000
13.3
33.1

17500

18.8
15.1
66.3

22.9
29.4
80.4

553

21
24.3

75

538

16.1
13.8
89.2

8920
6.1

0.39
1.1

15.6
41.6 

22500

510 
■ 0.21 

19.8 
18 

185

‘ J

8.5 
0.39
1.5 

26.1 
183

20600
503
439
0.99

20
18.9
182

6.8 
0.38 
' 1.4 
21.1 
314 

25300

9990 
, 5.2

0.44

443
0.67
20.9
16.9 
184

14.3
30.8

21800

566

18.7
17.5
81.5

9560
6.1

0.43

13.3
29.7

20800

652
0.16
17.3 

17
79.3

5
0.32

10.8
27.1

18700

907

16.5
12

68.4

Notes:
Indicator contaminants are bolded
All SVOC, and P/PCB values are in micrograms per kilogram (ug/kg); inorganic values are in milligrams per liter (mg/kg) 
P/PCBs = pesticides and polychlorinated biphenyls
BKSB = background subsurface soil sample (2-4 feet below ground surface)
BKSS = background surface soil sample (S - 0-2 inches below ground surface; D - 0-12 inches below ground surface)
SSSSC = site-specific soil screening criteria
SVOCs = semivolatile organic compounds
Dashed cells indicate that the value does not exceed the SSSSC
R = rejected sample from laboratory.
J = estimated data due to exceeded quality control criteria 
U = non-detected value

CD M
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T ab le  4-11 
VO C  Soil S creen ing  S am ple  Results  

C o nso lidated  Iron and M etal S uperfund  S ite  
N ew burgh , N ew  Y o rk

V

Sample ID
Data by Vertical Horizon (feet bgs)

0-2
(A)

2-4
(B)

4-6
(C)

6-8
(D)

8-10
(E)

10-12
(F)

12-14
(G)

14-16
(H)

16-18
(1)

18-20
(J)

20-22
(K)

22-24
(L)

28-30
(N)

PASB-01 0 0 0 0 NR NR 0 0 'k- V * ‘ *1
PASB-02 0 0 0 0 0 0 0 0

PASB-03 0 . . 0 0 0 0 0 0 0 -

PASB-04 7.8 64.1 17.7 18,2 18 2.7 0.6 0

PASB-05 129 32 77 0.3 0 0 0 0 *- 7 ■

PASB-06 8,6 28.2 30 4 0 9.9 0 0

PASB-07 0 0 1.5 0 0 0 0 0

PASB-08 3.2 15.6 10 1.8 0 \  1.1 0 ^ 1.4 J 1 ^

PASB-09 ~ ' 7 35 7 22 30 2 0 0 1.2
» 1 t' ' n  •>

PASB-10 7 ' 1 22.3 9 NR 2 NR NR 0 '

PASB-10a ' ' 13.6 T8 .6
'E«:
'If » '4- ' * r . . ■

PASB-10b 7" 3.9 25 7 ■> N.’- 'f. - '

P A S B -ld c ? 0 19 2 r ■

PASB-IOd 0 - 68,2 - - ■ 1.1 iS  ̂ ' t  , ‘

PASB-11 7 0 0 73.4 55.5 1.2 1.8 2.6 1.7 4* 1*1 ♦ -4 ' -

PASB-12 1.2 7.3 0.5 4.6 6.4 /  0  ̂ 1.2 0 1

PASB-13 / NR 7 14.6 13.7 8.2 0 C 1.2 0 0 "*
PASB-14' NR /  32.4 5.8 16.7 8.1 NR 12.6 0 1

PASB-15 NR ’  ̂ 10.5 '91.6 72.3 72.3 72.3 13.4 21.6 31.5 1.6 40 51.2 8
PAS B-16 4.2 78.3 27.2 2.9 6 NR 1.1 0.4

“ •

PASB-17 1.2 ^0.5 i.6 2.5 88.4 NR 12.9 1.4 •

PASB-18 53.6 9.1 0.7 0 0 0 _ 1.4 0
PASB-19 0 1.4 18.6 11.1 5.6 _ 2.8 NR 1

' ̂  » V

PASB-20' NA NA NA NA NA NA NA NA
P A S B -2 r NA NA NA NA NA NA NA NA
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Tab le  4-11 
VO C  Soil S creen ing  S am ple  Results  

C onso lidated  Iron and M etal S uperfund  S ite  
N ew burgh , N ew  Y ork

Sample ID
Data by Vertical Horizon (feet beIS)

0-2
(A)

2-4
(B)

4-6
(C)

6-8
(D)

8-10
(E)

10-12
(F)

12-14
(G)

14-16
(H)

16-18
(1)

18-20
(J)

20-22
(K)

22-24
(L)

28-30
(N)

SWSB-01 0 0 0 0 0 0 0 0
SWSB-02 0 0 0 0 0 0 0 0

SWSB-03 0 ■ 0 0 0 0 0 0 0
SWSB-04 1.3 0 0 0 0 0 0 0 *(v  ̂ ^

SWSB-05 , 0 L 66.7 0 0 0
, .•■' •»'. 1.-

SWSB-06 0 0 0 0 0 0 0 0
 ̂ ^ i- ^

/
SWSB-07 ’ 0 0 0 470 0 0 0 0
SWSB-08 0.1 648 0 0 0  ̂ i s . ^ 1. ' • ,* J" '

SWSB-09 189 19.3 34.6 0
SWSB-10 1.1  ̂ 1.4 0 V  1.4 0 0 0
SWSB-11 V  3.2 2.4 28.7 0 0 0 0 0
SWSB-12 64.1 30 199 23 1.8 *

SWSB-13 7.3 10.4 2.6 6.4 9.8 0 0 0
SW SB-14' 0 0 4.2 .0 0 0 6 0 0 0 - '  *.

SWSB-15 1835 1054 71.4 2.6 345
■■■ ■; ■■ ■ ' 
-' ,L

SWSB-16 26.8 114 351 126 10.8 4.7 13.5 5 2 •

SWSB-17 108 390 107 18.2 3.5 0 0 0
SWSB-18 ' 0.8 \  1.2 1.7 0 0 8 • -

SW SB-19'i NR t 3.5 2.8 0
SW SB-20" NA NA NA NA NA NA NA NA
SWSB-21 NA NA NA NA NA NA NA NA
SWSB-22 NA NA NA NA NA NA NA NA
SWSB-23 NA NA NA NA NA NA NA NA C* 'A ' '
SWSB-24 NA NA NA NA NA NA NA NA
SWSB-25 NA NA NA NA NA NA NA NA
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Tab le  4-11 
V O C  S oil S creen ing  S am ple  R esults  

C o nso lidated  Iron and M etal Superfund  Site  
N ew burgh , N ew  Y o rk

Sample ID
Data by Vertical Horizon (feet be s)

0-2
(A)

2-4
(B)

4-6
(C)

6-8
(D)

8-10
(E)

10-12
(F)

12-14
(G)

14-16
(H)

16-18
(1)

18-20
(J)

20-22
(K)

22-24
(L)

28-30
(N)

SWSB-26 NA NA NA NA NA NA NA NA

SWSB-27 NA NA NA NA NA NA NA NA

SWSB-28 NA NA NA NA NA NA NA NA

SWSB-29 NA NA NA NA NA NA NA NA
SWSB-30 NA NA NA NA NA NA NA NA >

SWSB-31 NA NA NA NA NA NA NA NA

SWSB-32 NA NA NA NA NA NA NA NA

SWSB-33 0 0 0 0 0 - . ■” '

SWSB-34 0 0 0 V 2.7 3.4 ■ 1  ' " < -
SW SB-35 ' 0 0 0 \  2.9 3.9 1.4 0.1 NR
S W SB-36‘ 0 0 0 0 93.4 0 82.4 0
SWSB-37 0 0 0 0 0 ' .

Notes:
All values in milligram per kilogram (mg/kg)
Maximum PID reading for each 2-foot interval reported.
Shaded cells indicate no sample collected 
bgs = below ground surface 
PASS = process area soil boring
NR = no recovery; no data available due to lack of sample recovery
NA = not available; no photoionization detector reading due to malfunction caused by humidity.

PID = photoionized detector 
SWSB = site-wide soil boring 
VOC = volatile organic compound

(A) = 0 to 2 feet bgs
(B) = 2 to 4 feet bgs
(C) = 4 to 6 feet bgs

(D) = 6 to 8 feet bgs
(E) = 8 to 10 feet bgs
(F) = 10 to 12 feet bgs

(G) = 1 2 to  14 feet bgs
(H) = 14 to 16 feet bgs
(I) = 16 to 18 feet bgs

(J) = 18 to 20 feet bgs 
(K) = 20 to 22 feet bgs 
(L) = 22 to 24 feet bgs

(N) = 28 to 30 feet bgs
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Tab le  4-12  
PCB Soil Screen ing  Sam ple Results  

C onsolidated Iron and M etal Superfund Site  
New burgh, N ew  York

Data by Vertical Horizon (feet be!S)
Sample ID 0-2

(A)
2-4
(B)

4-6
(C)

6-8
(D)

8-10
(E)

10-12
(F)

12-14
(G)

14-16
(H)

PASB-01 2.72 0.53 0.07 U 0.04 U NR NR NR NR
PASB-02 1.77 0.88 1.02 0,49 0.67 NR NR NR .
PASB-03 2.86 0.59 0.06 2.58 0.02 nr NR NR
PASB-04 12.58 6.63 _4.82 1 0.02 U 0.77 -6.97 , NR NR
PASB-05 9.82 12.28 5.3 . 3.41 NR U NR NR NR
PASB-06 NR NR NR NR NR NR NR NR
PASB-07 2.73 0.86 U _U U NR NR NR
PASB-08. , 2.99 . - 4.1 .- .3 .7 . 4 .2 5 _ . NR NR NR NR
PASB-09 . 12.84 _ 9.93 - 1,1.21 / 0.06 U NR NR NR NR
PASB-10 52.87 8.29 ' NR NR 0.24 U NR NR NR
PASB-10a 14.8 12.02 ife ' 0
PASB-10b 10.61 - 2.36 7. B M
PASB-10C 11.8 3.21 m p
PASB-10d 11.8 . 3.71 *
PASB-11 0.72 3.73 1.77 NR u 0.01 u NR NR NR
PASB-12 0.3 0.77 0.06 u NR u 0.01 u NR NR NR
PASB-13 0.33 3.41. 0.7 NR NR NR NR NR
PASB-14 10.78 2.8 . 1.68 0.64 0.37 NR NR NR
PASB-15 NR 4.45 / NR NR NR NR NR NR
PASB-16 0.39 3.47 0.53 0.01 u NR NR NR NR
PASB-17 1.13 0.21 U 0.1 0.05 u NR NR NR NR
PASB-18 1.57 1.41 0.34 0.03 u NR NR NR NR
PASB-19 NR 2.12 0.4 NR NR NR NR NR
PASB-20 0.31 0.12 U 0.01 0.36 NR NR NR NR
PASB-21 2.88 1.45 0.61 0.43 NR NR NR NR
SWSB-01 0.46 U U U NR NR U NR
SWSB-02 1.81 U 0.19 0.28 U NR NR NR
SWSB-03 U U 0.01 u U 0.01 u NR NR NR
SWSB-04 5.27 ' U V 0.03 u U NR NR NR
SWSB-05 14.16 0.87 \ 6.07 NR NR sat

SW SB-06 0.72 0.22 U 0.67 1.06 0.01 u 0.93. 0.01 U NR
SWSB-07 0.49 0.04 u 0.13 u 0.02 u NR NR NR
SWSB-08 4.79/ 0.94 2.25 0.47 NR
SWSB-09 4.5 3.35 0.29 0.04 u NR
SWSB-10 NR 1.08 2.23 4.6 0.3 NR NR NR
SW SB-11 5.64 ; 0.9 0.75 NR U 0.36 0.08 u NR
SWSB-12 6.24 2.19 3.97 0.04 u NR
SWSB-13 1.84 V 7.75 . u NR 0.49 NR 0.01 u NR
SWSB-14 1.04 2.27 4.79 NR 3.96 NR 0.65 0.04 U
SWSB-15 ' 1,24 1.87 0.16 u . -  9.89 NR ,
SWSB-16 2.02 0.06 u 0.45 2.03 0.28 NR 0.26 NR
SWSB-17 2.21 1.22 0.49 0.24 u NR NR NR NR
SWSB-18 0.03 U 0.11 u U 1.86 0.1 u I® W M i f
SWSB-19 1,43 0.22 u 0.3 0.06 u NR ■ w.'' f i t S i W
SWSB-20 1.74 0.13 u U 0.14 u 0.02 u NR NR NR
SW SB-21 1.11 0.82 U U U NR NR NR
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Table 4-12  
PCB Soil Screening Sam ple Results  

C onsolidated  Iron and M etal S uperfund Site  
N ew burgh, New York

Data by Vertical Horizon (feet beJS)
Sample ID 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16

(A) (B) (C) (D) (E) (F) (G) (H)
SWSB-22 , 3.46 7.42 . 1.92 3.49 0.02 U NR NR NR
SWSB-23 NR 0.24  ̂U 2.6 1.03 0.4 0.79 NR NR
SWSB-24 7.45 2.47 0.53 2.82 ^ 5.02 1.37 NR NR
SWSB-25 7.74 5.77 U 0.03 U NR NR NR NR
SWSB-26 0.36 1.8 3.25 _  0.03_U NR NR 2.71 NR
SWSB-27 4.19 8.02 1 0.03 U , 4.56 0.11 U NR NR NR
SWSB-28 2.74 0.03 U U 2.09 45.6 NR NR NR
SWSB-29 0.55 1.32 0.03 U U NR NR NR NR
SWSB-30 ’ 1.15 0.26 V 5.36 1 2.17 0.29 NR NR NR
SWSB-31 2.38 2.14 2.19 2.06 4.99 NR NR NR
SWSB-32 ' NR V 4.42 1 1.19 NR V 5.52 : NR NR NR
SWSB-33 2.15 0.19 U 0.08 U 0.42 3.79
SWSB-34 4.55 0.04 U 0.12 U 3.65 20.81 .
SWSB-35 0.8 0.1 U 0.08 U 3.29 3.17 3.49 NR NR
SWSB-36 6.34 4.95 3.1 2.47 0.49 2.31 0.77- NR
SWSB-37 4.58 6.78 8.49^ 2.13 0.11 U

\

Notes:
bgs = below ground surface 
PASB = process area soil boring 
SWSB = site-wide soil boring 
U = non-detected value.

Shaded cells indicate no sample collected
NR = no recovery; no data available due to lack of sample recovery
All results in milligram per kilogram (mg/kg)

(A) = 0 to 2 feet bgs
(B) = 2 to 4 feet bgs
(C) = 4 to 6 feet bgs
(D) = 6 to 8 feet bgs

(E) = 8 to 10 feet bgs
(F) = 10 to 12 feet bgs
(G) = 12 to 14 feet bgs
(H )=  14 to 16 feet bgs
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Table 4-13
Lead XRF Soil Screening Sample Results 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample ID Data by Vertical Horizon (feet bgs)
0-2 (A) 2-4 (B) 4-6 (C ) 6-8 (D) 8-10 (E) 10-12 (F) 12-14 (G) 14-16 (H) 16-18 (1) 18-20 (J)

PASB-01 748.0 700.2 189.0 455.0 339.0 NR 797.0 NR
PASB-02 2089.0 485.1 787.0 742.0 225.0 706.0 . 338.0 NR
PASB-03 1690.0 400.7 129.0 541.0 101.0 NR 19.3 NR “ =r*-

PASB-04 5219.2 NR . 1481.2 9604.1 127.4 2848.9 2290.2 NR ......... r...........
PASB-05 8517.0 19798.4 6660.1 218.9 1186.0 482.5 NR NR
PASB-06 4499.8 2809.4 1827.3 2071.9 249.8 794.4 28.2 NR ' ‘r 'a ■! ji . V ' ‘ ■

PASB-07 1265.3 701.5 98.6 134.3 269.7 194.7 172.5 NR 1 k
PASB-08 2426.1 1933.9 1927.2 3022.8 NR. NR NR NR
PASB-09 7720.0 4815.7 2857.6 351.7 69.6 325.6 377.4 NR
PASB-10 7478.2 4271.4 NR NR 759.1 NR 758.6 NR , * -r*
PAS B-10a 8090.5 7122.7 - '  37, .7- . ‘ ''
PASB-lOb 5772.8 2338.6
PASB-10C 7772.7 17565.3 ■r ^ ■ . ■■■;, , '-"17 ■ ■
PASB-10d 7379.7 3597.9 . ' ■
PASB-11 341.5 3336.6 941.5 98.7 1110.3 1143.7 489.1 NR
PASB-12 376.5 484.3 420.5 20.0 U 95.9 208.7 20.0 U NR
PASB-13 4323.7 3443.1 620.6 443.6 1611.9 472.8 20.0 U NR jr

PASB-14 5506.7 1732.3 937.4 69.3 1271.6 756.9 20.0 U NR •7 t i7
PASB-15 5634.3 3800.9 NR NR NR NR NR NR NR NR
PASB-16 406.3 1558.0 484.7 854.5 805.2 NR 20.0 U NR 'vrf 7'^‘j, ■ ’  7
PASB-17 280.5 405.7 818.8 122.4 302.1 NR 158.0 NR  ̂ 7 '•
PASB-18 3840.3 1244.4 1109.6 2905.2 457.2 810.7 98.2 NR A.
PASB-19 NR 1004.7 2503.9 NR 376.7 1069.5 85.7 NR
PASB-20 702.9 NR 36.2 439.6 514.0 364.2 304.4 NR p UF'
PASB-21 2613.6 765.0 1751.5 NR 1050.6 NR 20.0 U NR V '  Ti »
SWSB-01 613.0 632.0 93.8 246.0 509.0 194.0 NR NR NR 20.0 U
SWSB-02 289.5 233.7 500.8 713.2 221.7 610.6 346.3 NR -r, : ■■
SWSB-03 518.0 151.6 109.0 20.0 U 233.4 846.7 1115.3 NR
SWSB-04 1105.9 191.3 20.0 U 29.0 823.5 NR NR . NR i. ' ’* * ‘ _ » '
SWSB-05 2456.2 2191.4 1152.6 1357.1 • ' ■ : ■' .
SWSB-06 663.9 1687.4 541.2 722.9 1047.2 836.2 124.8 NR
SWSB-07 332.7 148.9 , 363.6 77.7 21.0 94.7 212.6 NR
SWSB-08 2081.6 1956.2 66.4 4218.6 296.7 ,.v

SWSB-09 2650.1 1441.8 558.5 1210.7 624.6
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Table 4-13 
Lead XRF Soil Screening Sample Results 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample ID Data by Vertical Horizon (feet bgs) |
0-2 (A) 2-4 (B) 4-6 (C ) 6-8 (D) 8-10 (E) 10-12 (F) 12-14 (G) 14-16 (H) 16-18(1) 18-20 (J)

SWSB-10 NR 1038.7 923.7 , 1448.7 1194.5 1272.5 249.5 NR -V -
SWSB-11 3863.3 1002.4 668.7 291.0 63.2 757.4 93.4 NR
SWSB-12 3395.3 302.1 1928.4 113.1 192.1 ■
SWSB-13 1393.5 1803.5 27.3 NR 1368.0 NR 206.9 NR .■ .>

SWSB-14 1009.0 1732.1 1681.2 93.8 3162.2 NR 1091.4 1008.4 456.0 477.8
SWSB-15 639.7 946.5 838.4 2878.9 466.1 .
SWSB-16 374.5 631.3 69.1 2384.5 2380.8 NR 71.5 NR ■- * < V? -/ ■ . -f ^
SWSB-17 13900.0 1331.0 478.6 1270.0 5819.0 3621.0 1170.0 NR
SWSB-18 246.2 20.0 U 20.0 U 1558.0 402.6 ., 7 7'" , ‘T '
SWSB-19 1816.0 123.6 728.3 50.4 NR
SWSB-20 302.0 5031.0 465.3 112.3 180.8 NR NR NR ' ''-'-k'', ;
SWSB-21 1936.0 1153.0 ■ 105.7 868.3 135.8 NR NR NR , '  >
SWSB-22 3504.0 2199.0 4873.0 821.3 1213.0 NR NR NR J  - •, - - . i  ■,
SWSB-23 NR 456.8 784.5 3300.0 1707.0 2256.0 3531.0 NR '  '  .  " ; ' ' I ’l '
SWSB-24 4740.8 1145.0 130.2 1000.8 2460.6 798.6 249.0 NR
SWSB-25 283.8 5629.1 157.8 348.7 2451.1 NR NR NR ‘
SWSB-26 2692.5 3584.7 2276.3 1993.1 '20.0 U 976.1 NR NR v i r *  « 1
SWSB-27 3034.7 2564.7 4074.2 4034.1 1040.7 NR NR NR 1
SWSB-28 3660.8 31.2 20.0 U 1827.3 4919.3 NR NR NR
SWSB-29 916.6 2740.3 1603.6 389.2 20.0 U NR NR NR X. I . - ' '
SWSB-30 2473.4 21.0 5445.5 15714.9 3632.0 NR NR NR
SWSB-31 5340.6 1748.9 50.6 3052.1 4587.1 NR NR NR
SWSB-32 NR 5259.2 1788.2 NR 3013.0 . —rT. 1 '
SWSB-33 2146.9 516.0 14200.9 286.8 2144.9 7 '‘I *   ̂ - 7. Si.' '•• '- '“I
SWSB-34 4114.3 128.1 95.8 4263.8 3849.0 NR NR NR
SWSB-35 554.4 353.5 145.9 2450.3 2810.7 2324.9 408.9 NR ' T '  ’■*
SWSB-36 1034.3 2014.2 2408.1 1680.2 644.1 1211.2 31.0 1 NR
SWSB-37 1412.2 1413.6 2841.2 396.0 678.4 "", '7' I f '"  I
Notes:

All units in parts per million (ppm)
Shaded cells indicate no sample collected 
PASB = process area soil boring 
SWSB = site-wide soil boring

CDM
Table4-13_Screening XRF_Revised.xls

NR = no recovery; no data available due to lack of sample recovery 
bgs = below ground surface 
XRF = X-ray fluorescence
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Table 4-13
Lead XRF Soil Screening Sample Results 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Sample ID Data by Vertical Horizon (feet bgs)
0-2 (A) 1 2-4 (B) j1 4-6 (C ) 1 6-8 (D) 1 8-10 (E) 1 10-12 (F) '| 12-14 (G) | 14-16 (H) 1 16-18(1) 1 18-20 (J)

(A) = 0 to 2 feet bgs
(B) = 2 to 4 feet bgs
(C) = 4 to 6 feet bgs
(D) = 6 to 8 feet bgs
(E) = 8 to 10 feet bgs
(F) = 10 to 12 feet bgs

(G)= 12 to 14 feet bgs
(H)= 14 to 16 feet bgs
(I) = 16 to 18 feet bgs 
(J) = 18 to 20 feet bgs
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Table 4-14
Process Area Soil Boring Surface and Subsurface Soil Screening Criteria Exceedances

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name SSSSC PASS-01-S PASB-01 PASS-02 -D PASB-02 PASS-03-D PASB-03 PASS-04-D PASB-04 PASS-05-S PASB-05 PASS-0« -D PASB-06
VOCs
m,p-Xylenes (total) 5813 UJ UJ UJ U UJ UJ UJ 29000 R
SVOCs
Phenol 145 ..... UJ U UJ U UJ U ..... UJ U ..... UJ U UJ u
Benzo(a)anthracene 620 2400 640 12000 1700 3100 J 19000 1500 J 4800 8800 5000 900 J
Chrysene 1938 2800 13000 1800 3600 J 22000 1700 J 5800 9300 5900 J
bls(2-Ethylhexyl) phthalate 35000 J 40000 63000 ..... 68000 73000 37000
Benzo(b)fluoranthene 620 2900 710 13000 1400 3300 J 22000 1200 J 5900 6500 5500 760 J
Benzo(k)fluoranthene 5329 10000 ..... J 20000 J 5200: 7500 4900 J
Benzo(a)pyrene 62 2900 680 13000 1600 3500 240 J 23000 1200 J 6100 7100 5700 780 J
lndeno(1,2,3-cd)pyrene 620 2400 J 12000 900 J 2900 ----- J 17000 680 J 4600 3800 J 3600 J ----- J
Dibenz(a,h)anthracene 62 700 J 120 J 3600 J 240 J 900 J u 5500 240 J 1300 J 1200 J 1000 J u
P/PCBs
Heptachlor 110 UJ u J u J J 570 J u 340 J 510 J 800 J u
Heptachlor epoxide 53 R R ..... R J R u UJ u UJ UJ UJ u
Endrin 97 460 J J 1100 J u 470 J u 2500 J: J 2900 J 1500 J 2200 J J
4,4'-DDD 2400 ..... UJ U UJ J UJ JN ---- UJ u ..... UJ UJ' UJ J
4,4'-DDT 1700 UJ U UJ J 3000 J u UJ 1800 J 2700 J
Aroclor-1242 970 UJ U UJ u ..... UJ U 35000 J 7700 28000 J 35000 38000 J 1800
Aroclor-1248 970 3800 J 14000 J u 4000 J ..... UJ u UJ UJ ..... UJ ..... u
Aroclor-1254 110 6200 J 840 17000 J 250 J 5600 J 310 33000 J 3400 35000 J 27000 28000 J 2200
Aroclor-1260 970 UJ 4800 J u 1700 J ..... J UJ UJ 15000 J UJ 1400
Inorganics
Aluminum 7600 18600 19200 7660 J 23700 15400 J 27100 15000 J 31500 24100 J 37600 12300 J
Antimony 3.1 15 34.6 9.4 J 17 5.7 J 52 39.1 J 51.3 UJ 97.5 19.7 J
Arsenic 0.39 10.9 9.8 15.3 13.4 9.9 9.7 23.4 18.9 24.3 49.8 26.4 20.8
Barium 300 J ..... J ..... J J J J 838 J J ..... J 1160 J 682 J 551 J
Beryllium 0.16 0.49 0.54 0.34 J 0.7 0.47 J 0.63 0.64 0.83 0.36 J 0.39 J 0.4 J 0.46 J
Cadmium 1 11.1 4.2 J 31.9 3.1 J 12.8 6.5 J 30.2 18.1 J 31.9 30.9 J 96.5 20.1 J
Chromium 10 77.1 R 114 R 69 R 187 R 143 ..... R 153 R
Copper 25 909 265 J 1420 114 J 1210 210 J 5840 D 221 J 2350 1460 J 2730 231 J
Iron 2000 51800 33600 J 94400 60200 J 51300 39100 J 127000 44900 J 95200 2E+05 J 89000 74500 J
Lead '400 1000 421 J 1880 ----- J 1560 ----- J 4070 876 J 3530 4520 J 3970 1810 J
Manganese 180 672 509 J 851 495 J 695 918 J 1040 736 J 931 1150 J 909 1060 J
Mercury 0.1 3.5 2 J 7.3 D 0.36 J 1.9 0.86 J 12.6 D 3 J 10.6 D 9.1 J 5.1 1.6 J
Nickel 13 101 J R 177 J R 87.8 J R 238 J R 239 J R 216 J R
Selenium 2.76 U 2.5 J U 2.8 J u ^3 J u 2.2 J u R u R
Thallium 1 u 1.4 J U 2.4 J u 2.3 J u 2.5 J u 5.9 u 3.3
Vanadium 7.8 51.1 34.5 119 28.5 53.5 25 204 26.7 126 73.3 114 26
Zinc 20 2000 J 2450 J 4250 J 440 J 2280 J 944 J 6200 J 999 J 10900 J 33300 J 5410 J 2450 J

COM
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T ab le  4-14
Process A rea Soil B oring  S urface  and S u b surface  Soil Screen ing  C riteria  Exceedances

C onso lidated  Iron and M etal Superfund  S ite
N ew burgh , N ew  Y o rk

SSSSC PASS-07-D PASB-07 PASS-08-D PASB-08 PASS-09-D PASB-09 PASS-10-D PASB-10 PASS-11-D PASB-11 PASB-11-DUP PASS-1:>-D PASB-t12

VOCs '1

m,p-Xylenes 5813 UJ J UJ J UJ 14000 UJ 5500 UJ 5600 6800 UJ J

SVOCs
■ UPhenol 145 UJ U ..... UJ u ..... UJ 230 J ...... UJ U ...... UJ U ...... u UJ .....

Benzo(a)anthracene 620 2100 ---- J 4800 2200 1300 J 1100 J 4100 J 1100 J 1600 J 1800 J 2300 J 2700 J 1600 J
Chrysene 1938 2400 J 5500 2200 1500 J 1600 J 4600 J J 1600 J 2300 J 3000 J 2900 J 2000
bis(2-Ethylhexyl) phthalate 35000 ..... J J J 48000 J J

1500Benzo(b)fluoranthene 620 2500 870 J 5700 2100 1900 J 1500 J 4600 J 1200 J 1600 J 1400 J 1400 J 3200 J J
Benzo(k)fluoranthene 5329 ...... J 4900 J J 4000 J J ...... J J ...... J J ...... J

Benzo(a)pyrene 62 2600 680 J 5900 2100 1400 J 1200 J 5000 J 1000 J 1700 J 1800 J 1900 J 3200 J 1700 J
lndeno(1,2,3-cd)pyrene 620 2000 J 4700 1600 J ■ 1500 J 790 J 4000 J 700 J 1300 J 1100 J 860 J 2700 J 1300 J
Dibenz(a,h)anthracene 62 550 J 200 J 1300 J 390 J 500 J U 1400 J u 450 J ---- u u 750 J 350 J
P/PCBs
Heptachlor 110 UJ ..... J 320 J J 450 J UJ 290 J 950 J J U J J J
Heptachlor epoxide 53 R u UJ R UJ ..... UJ UJ ...... R R U u

490
R u

Endrin 97 420 J J 1500 J u 1300 J 860 1400 J 380 J J J J J R
4,4'-DDD 2400 ...... UJ u ...... UJ 12000 UJ UJ UJ UJ UJ J J ...... UJ J
4,4'-DDT 1700 UJ UJ 2200 J 1900 J J UJ J UJ ...... J UJ
Aroclor-1242 970 UJ 21000 J 7500 UJ 24000 UJ 54000 UJ 1900 2800 UJ U
Aroclor-1248 970 3500 J ..... u UJ u 37000 J UJ 23000 J UJ 4600 J u ...... u 3600 J .....
Aroclor-1254 110 5000 J 770 20000 J 6700 24000 J 14000 22000 J 9600 5800 J 1700 2900 6100 J 560
Aroclor-1260 970 2100 J 6600 J 2400 6100 J 6700 J 6900 J 2600 J 2100 J 1200 1800 J
Inorganics
Aluminum 7600 26900 19700 J 37400 17700 J 44500 104001 J 42000 49400 J 61100 55800 J 42200 J 32900 18300 J
Antimony 3.1 22.2 5.8 J 85.1 14 J 43.9 32.8 J 47.2 42.1 J 25.4 14.6 J 13.8 J 14.8 6.7 J
Arsenic 0.39 10.3 6.9 27 20 22.8 35.2 28.4 25.3 7.3 18.1 17.8 10.2 10.1
Barium 300 J J 1930 J J 622 909 J ..... 681 J ..... J J ..... J
Beryllium 0.16 0.51 J 0.64 0.68 0.82 0.41 J 0.47 J 0.41 J 0.38 J 0.39 J 0.47 J 0.45 J 0.47 J 0.85
Cadmium 1 12.3 3.9 J 78.4 27.9 J 42.5 85.4 J 46.6 42.3 J 9.3 22.6 J 21.3 J 11.2 7.3 J
Chromium 10 83.7 R 184 R 230 R 177 R 103 ...... R R 93.8 ...... R
Copper 25 1350 330 J 2710 2770 J 2970 5150 J 2760 6650 J 4780 D 2440 J 1740 J 1840 670 J
iron 2000 52600 37000 J 90500 57100 J . 93400 J 117999 J 99400 J 79100 J 60000 J 53700 J 72800 J 49600 J 45000 J
Lead 400 1270 685 J 3270 1180 J 3580 3860 J 3930 2250 J 4680 1640 J 1560 J 1250 1930 J
Manganese 180 733 790 J 1010 979 J 904 1250 J 1080 917 J 777 908 J 806 J 729 787 J
Mercury 0.1 3.4 0.9 J 12.2 D 3.6 J 15.2 D 5.1 J 8.2 D 1.5 J 1.2 1 J 1.3 J 2.3 0.68 J
Nickel 13 92.9 J ..... R 189 J R 413 R 263 R 125 R R 98.8 R
Selenium 2.76 U ..... J 3.4 J R J R ..... u R ..... J 3.8 J 2.7 J u J
Thallium 1 ...... u 2.2 J u 4.1 U 4.8 u 3 U 2.5 J 2.7 J u 2.3 J
Vanadium 7.8 56.1 38.5 111 82.9 170 54.6 256 31.3 57.3 47.9 45.9 55.4 31
Zinc 20 1940 J 521 J 7570 J 3610 J 6560 8320 J 6850 6790 J 3050 3600 J 3420 J 2710 489 J
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T ab le  4-14
Process  A rea Soil B oring S u rface  and S ub surface  Soil S creen ing  C riteria  Exceedances

C onso lidated  Iron and  M etal Superfund  Site
N ew burgh , N ew  Y o rk

Chemical Name SSSSC PASS-13-S PASB-13 PASS-14-D PASB-14 PASS-15-D PASS-15-D-Dup PASB-15 PASS-16-S PASB-16 PASS-17-D PASB-17 PASS-1 fi-D
VOCs
m,p-Xylenes 5813 UJ U UJ UJ UJ UJ UJ UJ
SVOCs
Phenol 145 UJ ..... U UJ U ..... UJ UJ U UJ ..... u UJ U ..... UJ
Benzo(a)anthracene 620 670 J 1600 J 5100 J J 680 J J J 1100 J 6300 700 J 990 1400 J
Chrysene 1938 J 1700 J 5700 J J J J J J 6200 ..... J 1600 J
bis(2-Ethylhexyl) phthalate 35000 ..... J ..... J J ..... J J J ..... u J U J
Benzo(b)fluoranthene 620 840 J 920 J 5200 J J 750 J 690 J u 1300 J 5000 740 J 900 1600 J
Benzo(k)fluoranthene 5329 ..... J J 4400 J J ..... J J u ..... J J ..... J
Benzo(a)pyrene 62 900 J 1000 J 6000 J 500 J 870 J 740 J 440 J 1500 J 4100 870 J 890 1500 J
lndeno(1,2,3-cd)pyrene 620 J 690 J 4100 J ---- UJ 650 J 710 J ---- UJ 1300 J 2300 J 790 J 1200 J
Dibenz(a,h)anthracene 62 UJ ---- u 1300 J u UJ ---- UJ u 320 J 530 J ---- UJ 130 J 330 J
P/PCBs
Heptachlor 110 J J 380 J U ..... J J J u J u J
Heptachlor epoxide 53 R R ..... UJ u 62 J R u R u R u UJ
Endrin 97 750 J 1600 J J 620 J 630 J J J UJ J J
4,4'-DDD 2400 ..... UJ UJ J ..... UJ UJ J UJ R UJ UJ
4,4'-DDT 1700 UJ U UJ UJ UJ J UJ J J J J
Aroclor-1242 970 UJ U UJ 3000 UJ UJ 4100 UJ 3300 UJ UJ
Aroclor-1248 970 UJ 2000 19000 J ..... u 8300 J 8300 J u 1600 J U J u 1200 J
Aroclor-1254 110 11000 J 3100 23000 J 2100 9300 J 9400 J 4200 3500 J 2500 460 J 340 1800 J
Aroclor-1260 970 UJ 1200 9700 J 1100 2000 J 2000 J 3300 J J 1500 J J J
Inorganics
Aluminum 7600 42300 34000 J 52400 8770 J 147000 D 124000 D 64400 J 42400 31900 J 67400 13700 J 50300
Antimony 3.1 16.5 20 J 45.3 10.1 J 74.3 J 111 J 128 J 19 11.9 J 18.1 6.3 J 22.5
Arsenic 0.39 8.4 25.9 16.2 19.5 19.5 J 12.5 J 36.3 7.8 15.7 8.8 8.4 9.7
Barium 300 ..... 956 J 619 J 953 J J ..... J
Beryllium 0.16 0.45 J 0.46 J 0.36 J 0.32 J 0.41 J 0.46 J 0.37 J 0.37 J 0.58 0.48 J 0.66 0.44 J
Cadmium 1 11.9 74.8 J 34.7 143 J 32 33.9 55.5 J 9.3 16.3 J 13.2 3.8 J 23:4
Chromium 10 93.7 R 152 ..... R 266 335 ..... R 132 R 112 ..... R 125
Copper 25 4190 D 1470 J 3710 640 J 7930 D 8410 D 6090 J 3100 3080 J 2660 566 J 3870 D
Iron 2000 30500 J 146001 J 77500 J 83700 J 46200 J 53100 J 131001 J 52800 J 62300 J 39000 J 38200 J 46000 J
Lead 400 1040 2970 J 2500 902 ■J 3450 4220 5190 J 1260 1210 J 1080 ----- J 1770
Manganese 180 741 1290 J 845 594 J 1600 1330 1050 J 724 889 J 1090 589 J 798
Mercury 0.1 1.4 2.1 J 8 D 0.7 J 3.8 2.8 2.8 J 1.4 1.5 J 3.6 1.1 J 2.2
Nickei 13 75.1 R 282 ..... R 265 196 R 140 R 98.8 R 128
Selenium 2.76 u ..... R J R ..... u U R U 2.7 J u J u
Thallium 1 u 5.8 u 2.9 u U 4.5 u 3 u 2 J u
Vanadium 7.8 32.7 34.3 107 58.2 92 77.2 53.9 51.6 51.3 39.9 23.4 46.9
Zinc 20 1820 12700 J 5780 6430 J 6100 6220 25800 J 2480 3060 J 2080 370 J 2980
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Table 4-14
Process Area Soil Boring Surface and Subsurface Soil Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name SSSSC PASB-18 PASB-18-DUP PASS-19-D PASB-19 PASS-20-D PASS-20-D-Dup PASB-20 PASS-21-D PASB-21
VOCs
m,p-Xylenes 5813 J UJ 8100 UJ UJ U UJ
SVOCs
Phenol 145 UJ UJ UJ UJ UJ UJ UJ UJ UJ
Benzo(a)anthracene 620 4500 J 3600 J -- J 1600 J J 2300 J 4600 J 1400 J 3100 J
Chrysene 1938 4800 J 3100 J J 1900 J J 2500 J 6800 J 1600 J ■ 3300 J
bis(2-Ethylhexyl) phthalate 35000 .. .. J J J J J UJ J J
Benzo(b)fluoranthene 620 3800 J 3000 J J 1000 J J 2100 J 3700 J 1800 J 2400 J
Benzo(k)fluoranthene 5329 J J J J J J 4100 J .. J .. J
Benzo(a)pyrene 62 3900 J 3100 J 430 J 1100 J 580 J 2300 J 4000 J 1700 J 2300 J
lndeno(1,2,3-cd)pyrene 620 2100 J 1600 J J 1000 J J 1300 J 2500 J 1400 J 1300 J
Dibenz(a,h)anthracene 62 600 J 510 J UJ — UJ -- UJ 410 J 470 J 460 J 370 J
P/PCBs
Heptachlor 110 u u UJ U J J J u
Heptachlor epoxide 53 u u R .u R R J R R
Endrin 97 J J J J J u J
4,4'-DDD 2400 J UJ J UJ UJ J UJ
4,4'-DDT 1700 J J J J J UJ
Aroclor-1242 970 u 2300 UJ u UJ UJ UJ
Aroclor-1248 970 1300 J u J 1800 J J u 3300 J U
Aroclor-1254 110 1700 2100 1300 J 1400 1100 J 950 J 140 4500 J 830
Aroclor-1260 970. 1300 1400 J J J J u .. UJ ..
Inorganics
Aluminum 7600 19500 J 18300 146000 D 20400 J 45200 55000 13700 37800 19600
Antimony 3.1 9 J 4.4 J 59.2 10.8 J 33.5 21.7 J 22.1 4.1 J
Arsenic 0.39 13.5 -- R 7.3 11.9 8.2 7.4 R 9.3 -- R
Barium 300 .. J .. .. J J J
Beryllium 0.16 0.59 0.59 0.56 J 0.53 J 0.54 J 0.61 0.68 0.63 0.86
Cadmium 1 21.4 J 17.7 17.7 12 J 60.5 50.9 3.3 15.7 6.8
Chromium 10 R 57.8 277 .. R 104 95 19.8 129 38.6
Copper 25, 829 J -- R 11000 D 731 J 2050 2560 -- R 2690 -- R
Iron 2000 64700 J 61500 54800 J 71700 J 46200 J 39300 J 30000 50600 J 52200
Lead 400 1520 J . . . . . R 2480 782 J 1770 1010 R 1370 R
Manganese 180 669 J 697 1370 791 J 778 824 608 750 706
Mercury 0.1 0.99 J 1.3 1 0.82 J R R 0.29 1.8 0.66
Nickel 13 R 89.7 229 R 87.8 87.4 28.4 115 93.1
Selenium 2.76 2.8 J 4.1 U 3.4 J U .. J J u 2.8 J
Thallium 1 2.6 J 2.7 J U 3.3 .. u U 1.7 J u 2.5 J
Vanadium 7.8 30.3 29.9 60 29.2 36.4 37.4 26.1 52.5 30.1
Zinc 20 2120 J 2400 5230 2310 J 2650 2470 134 2360 1320
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Notes: . '  ,
Indicator contaminants are bolded
All VOC, SVOC, and P/PCB values are in micrograms per kilogram (ug/kg); inorganic values are in milligrams per kilogram (mg/kg) 
Dup = duplicate
P/PCBs = pesticides and polychlorinated biphenyls
PASB = process area subsurface soil sample (2-4 feet below ground surface)
PASS = process area soil boring surface soil sample (S - 0-2 inches below ground surface; D - 0-12 inches below ground surface) 
SSSSC = site-specific soil screening criteria 
SVOCs = semivolatile organic compounds 
VOCs = volatile organic compounds
A = Detected sample value is greater than the screening criteria value.
Dashed cells indicate that the value does not exceed the SSSSC.....
D = Compound is identified as a secondary dilution factor.
J = Value is estimated due to exceeded quality control criteria.
R = rejected sample from laboratory.
U = non-detected value.

T ab le  4 -14
Process A rea Soil B oring S urface  and S u b surface  Soil S creen ing  C riteria  Exceedances

C o nso lidated  Iron and M etal S u perfund  Site
N ew burgh , N ew  York
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Table 4-15 
Site-Wide Surface and Subsurface Soil Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name ssssc SWSS-01-D SWSB-01 SWSS-02-D SWSB-02 SWSS-03-D SWSB-03 SWSS-04-D SWSB-04 SWSS-05-D SWSB-05 SWSS-06-D SWSB-06 SWSS-07-D
VOCs
Benzene
m,p-Xylenes (total)

291
5813

SVOCs
Phenol
Naphthalene
Dimethylphthalate
Phenanthrene
Fluoranthene
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

145
5600
9689

68892
68892
620
1938

35000
620
5329
62

620
49

3700
3500

1300 630

2500 1400

610

120

2900
1500
520

1100
690
200

660 240

51

320

60

660

1500

1000
1400

120

2800
4300

3000

3600
3300
810

850

1100

1700
1200

6300

52000
19000
15000

69000
70000
22000
20000

11000
10000
17000
8000
3000

16000
18000
21000
11000
4300

1800
2300

1600

1600
1400
340

P/PCBs
Heptachlor 
Heptachlor epoxide 
Dieldrin 
Endrin
Arocior-.1016
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

110
53
30
97
390
970
970
110
970

470
1800

360 200
1200
3000
1300

1200

17000
25000

3800

3400

2500 1600
1600

1400
1900
1800

3200
4200
1600

Inorganics
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

7600
3.1

0.39
0.16

1
10
25

2000
400
180
0.1
13

2.76
1
8

20

16000
3.4

0.66
10.6
48.1

15000

0.73
1.2

20.2

14400
3.5

0.61
4.5 

31.4

14900 21100
7

17700 32200

0.71
3.6

28.4

73500

757
2.4

66.1
5.1
2.6

65.8
3020

30400

610 
. 4.3

28 
2.1 
2.3 

26.1 
271

31500

592
1.5

40.2
4.4
1.9

33.5
493

35300

794
0.3

35.8

2.2
30.1
312

0.68
31.7 
51.2

45000

720
2

61.8
2.3
2.4 
66

990

0.75

20

32200

733
0.23
27.7

1.8
25.9
108

14200
4.8

0.68
17.8
137

66700

0.58
2

25.8

42500

870
2.6
145
4.8
3.1
142

2650

792
0.79
33.2

2.5
23

404

46400

0.66
32.3
187

20700
5.7

19900

0.83
21.8
51.1

0.65
16

96.6

21000
5.8

1
9.2

59.6

110001
1140

4.3
270 
7.9 
4.7
271 

7250

38800

763
1.3 

206
6.4
2.5 
161

1620

70100

966
3.2
107
3.6
3.5

49.4
1800

43900

1190
4.2
64

2.8
3.7

42.2
1380

35000

0.61
12.8
89.2

61600

849
2.7

111
3.9
2.6

66.6
2290
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Table 4-15
Site-Wide Surface and Subsurface Soil Screening Criteria Exceedances

Consolidated Iron and Metal Superfund Site
Newburgh, New York

Chemical Name SSSSC SWSB-07 SWSS-08-S SWSB-08 SWSS-09-D SWSB-09 SWSS-10-D SWSB-10 SWSS-11-D SWSB-11 SWSS-12-D SWSB-12 SWSS-13-D
VOCs
Benzene
m,p-Xylenes

291
5813 55000

SVOCs
Phenol
Naphthalene
Dimethylphthalate
Phenanthrene
Fluoranthene
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

145
5600
9689
68892
68892
620
1938

35000
620
5329
62
620
49

330

650

770

770
850
250

320

990

1100
1200
280

8000

610

3600
4100

2800

3300
2200
700

11000
11000
6400
6200
7200
4200
1200

930

1000
1200
1100
260

550

2000
2300

1900

3300
3400

280000
2900

2200
2100
500

3500
2100

470

550

P/PCBs
Heptachlor 
Heptachlor epoxide 
Dieldrin 
Endrin
Aroclor-1016
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

110
53
30
97
390
970
970
110
970

460

4600
6000
1800

81
56

1600

1400
2600
3700
2000

210
130

370

510

4000

2900
1600

2200
6600
1700

150

2600
2500

360

4900
4900
6100

120
110

7300

3800
1600

1300

13000
18000

5700
5800
2600

9900
2200

Inorganics
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

7600
3.1
0.39
0.16

1
10
25

2000
400
180
0.1
13

2.76
1
8
20

9220 37500

0.51
1.3

15.1

23400

14500
128

0.51
14.3
110

0.63
58.3
25.9

65600

462
0.32
18.2

1.6
17.6
107

775
2.6
175
4.6
2.3

66.6
5500

36800

840
0.29
35.6

2.2
24.6 
402

22500

19.6 
0.88
18.6 
72.6 
869

57700
4050
702
2.3 
118

5
2.4 

77.2 
4360

14800 23600 17600 15300 14000 46800 26700
UR UR UR

21
0.77
32.2
32.4
1170

61900
755
763

0.51
843
13
2.8

25.7
16200

8.8
0.68

7
60.7
3040

49200
923
804
1.6
112
4.7
2.4
112

1720

7.2 
0.54

3
37.6
413

37500
636
566
1.2

60.4 
2.5 
1.3

44.4 
788

39.8
0.47

16
99

765
111999

2900
961
9.9
287
11.2
3.7

48.4
7880

20.8
0.51
12.9
70.3
550

83300
3650
1390

2.7
84.5
27.1
4.1
29

2340

16.8
0.55

21
147

2290
86200
2520
1170

3.9
212
7.5
3.8
114

4990

11.4
0.42
11.1
71.6
1420

62500
1200
1160

1.6
108
6.1
3.1

79.1
2210

17600

24.1 
0.55 
16.3
99.1 
539

61700
1300
1120

1.2
304
5.7
3.4
131

2350
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Table 4-15 
Site-Wide Surface and Subsurface Soil Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name SSSSC SWSS-13-D-DUP SWSB-13 SWSS-14-S SWSB-14■14 SWSS-15-S SWSB-15 SWSS-16-D SWSB-16 SWSS-17-S SWSB-17 SWSS-1 8-D SWSB-18

U U 280 J U U U U
u U ..... U U U U

UJ UJ UJ UJ ..... UJ UJ UJ UJ UJ
UJ J J J J J J UJ
UJ 17000 J UJ J UJ UJ UJ UJ UJ

J J J J J J J UJ
J .J ..... J J ..... , J J J J
J 4200 J 3500 J 25000 J 2100 1900 J 1400 J 2500 J ---- J
J 4900 J 3700 J 23000 J 2100 2100 J 1700 J 2800 J J
J ..... J ..... J J J J ..... J J
J 3800 J 2800 J 22000 J 1800 2900 J 1200 J 2400 J J
J J ..... J 17000 J ..... J J J ..... J
J 4300 J 2800 J 19000 J 2000 2200 J 1100 J 2200 J 500 J
J 3700 J 1900 J 10000 J 1100 1800 J 800 J 1300 J UJ
J 740 J 620 J 3100 J 380 660 J ---- UJ 370 J UJ

J J J J UJ u J J
R R R R R u R R

UJ UJ UJ UJ UJ UJ u U U
R 400 J UJ 380 J R J J

UJ ..... UJ UJ UJ UJ UJ u U U
UJ UJ UJ UJ ..... UJ 1700 U u

J 2400 J 1300 J 1700 J UJ 2900 u J
J 5000 J 1500 J 2400 J 170 4100 1900 510 280 J
J 1700 J ..... J 1900 J 1300 J 1400 U

28500 16300 25400 17300 91400 19600 21000 J 17100 J
UR UR ..... UR ..... UR UR R UR ..... J , J

10.8 5.9 14.6 9.7 9.1 13.5 5.1 4.8
0.59 0.45 J 0.87 0.93 0.64 0.7 0.81 J 0.58 J
9.8 3.4 10.9 ---- J 11.7 7.2 2 1.3

94.7 32.5 80.2 40.2 126 50 30.9 J 27.3 J
1230 451 833 134 6850 651 291 J 262 J

66600 36200 86300 88900 74200 47800 31100 23400
J 1560 J 743 J 976 J J 6790 J 2360 J 445

855 494 934 1310 969 761 696 589
1.7 0.72 1.3 0.25 1.8 0.85 1.1 J 0.23 J
152 44.5 105 44.7 209 71.9 37.4 25.1
6.2 2.7 J 7.7 7.7 6.7 4.6 2.1 J u

J 2:7 1.6 J 3.3 4.1 2.5 J 2.1 J 2.2 J 1.9 J
.116 42.5 86.4 32.3 87.7 44.5 38.5 35.3

J 2420 J 1100 J 1640 J 183 J 4940 d 2340 J 466 J 274 J

VOCs
Benzene
m,p-Xylenes

291
5813

SVOCs
Phenol
Naphthalene
Dimethylphthalate
Phenanthrene
Fluoranthene
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

145
5600
9689

68892
68892
620
1938

35000
620
5329
62
620
49

1100
1300
1200

7400

59000

24000
24000

12000
12000
22000
8500
2800

2800
2800

3000

3000
2000
510

4900
4700

5700

5100
2900
800

P/PCBs
Heptachlor 
Heptachlor epoxide 
Dieldrin 
Endrin
Aroclor-1016
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

110
53
30
97

390
970
970
110
970

1800
3000
1800

81

1300

1700
1100

1600
3400
1200

2100
2700

Inorganics
Aluminum 7600
Antimony 3.1
Arsenic 0.39
Beryllium 0.16
Cadmium 1
Chromium 10
Copper 25
Iron 2000
Lead 400
Manganese 180
Mercury 0.1
Nickel 13
Selenium 2.76
Thallium 1
Vanadium 8
Zinc 20

18000

22
0.64
11.1
50.7
513

61100
1560
1080

2.1
109
4.8
3.2
115

2090

UR
16300

8.1
0.65
7.6 

30.1 
399

37100
446
697

0.41
48.4
3.4
1.7 

57.6
. 1900

26800 21200
UR UR

16.5
0.67
12.7
72.7 
1040

73300
1310
1170

1.7 
119
5.8 
3.6 
107

2130

10
0.62

5.8 
53.2 
769

44300
888
836

0.98
85.1
3.9 
2.1 
80

1670

C D M
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Table 4-15
Site-Wide Surface and Subsurface Soil Screening Criteria Exceedances

Consolidated Iron and Metal Superfund Site
Newburgh, New York

Chemical Name SSSSC SWSS-19-D SWSB-19 SWSS-20-S 20 SWSS-21-D SWSB-21 SWSB-21-DUP SWSS-22-D SWSB-22 SWSS-23-D SWSB-23 SWSS-24-C SWSB-24

U U U U U J U UJ - U
u u J U u U U J UJ J

UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ
J UJ UJ UJ UJ J UJ UJ UJ J

UJ J UJ UJ J UJ J UJ J UJ
J J J J J J J J J J
J ..... J J J J J J J J J
J 2500 J J 830 J 1900 J 4000 J 2000 J J 8300 J 5900 J
J 2200 J J ..... J 2000 J 4300 J 2000 J J 6800 J 5400 J
J ..... J J ..... J J J ..... J J J J
J 1800 J J 980 J 1600 J 4400 J 2400 J J 5200 J 5300 J
J J J J J 4200 J J J 4200 J 4000 J
J 1900 J 400 J 750 J 1600 J 3500 J 2000 J 320 J 3900 J 5000 J
J 1400 J J ----- J 1700 J 2600 J 2000 J ----- J 2800 J 3300 J
J 400 J UJ ----- UJ ----- UJ 1200 J 510 J J 930 J 910 J

u J J J J u J J J
u R R R R u u R R R
u U U U U 190 J ..... u U U U
J J U J R 440 J 360 U J J
u U U U U u u U U U

..... U U U U 4500 u U U ..... U
u 1100 2800 u 3100 J 2600 1500
J 1200 J 380 J 600 J 4300 5100 5400 300 J 4000 1300 J

1600 J 7900 1100 J J 1500 J

J 55700 J 24000 J 42900 J 64300 J 47900 J 43100 J 24000 J 28600 J 21700 J
J 7.1 J 5.2 J 5.8 J 8.5 J 10.8 J 9.8 J J 10.4 J 4.2 J

7 8.3 9.1 9.4 8.9 11.6 6.3 14.2 8.2
J 0.71 J 0.83 J 0.81 J 1.7 J 0.76 J 0.66 J 1.3 J 0.6 J 0.84 J

9.5 4 7.9 13.6 9.1 19.2 1.6 17.2 3.4
J 121 J 46.7 J 77 J 124 J 95.4 J 113 J 34 J 106 J 38 J
J 4740 J 480 J 1770 J 3110 J 2890 J 2850 J 141 J 1490 J 334 J

53800 38500 45900 75100 45600 78300 45900 111000 45200
1280 581 988 2160 1390 5490 15900 703
737 801 901 1610 790 911 746 961 773

J 1.8 J 0.45 J 0.93 J 2.5 J 1.5 J 3.1 J 0.14 J 2.1 J 1.4 J
133 45.5 77.1 160 98.5 194 49.4 162 45.1
4.3 2.7 J 3.1 J 6.4 4 J 7.2 2.9 J 10.1 2.5 J

J 2.4 J 1.9 J 2.7 J 4.1 1.9 J 3.4 2.3 J 3.8 .1.9 J
81.1 34.9 55.3 105 65.6 226 46.3 103 38.7

J t3060 J 647 J 1870 J 3210 J 1960 J 3470 J 475 J 2580 J 719 J

VOCs
Benzene
m,p-Xvlenes

291 
. 5813

SVOCs
Phenol
Naphthalene
Dimethylphthalate
Phenanthrene
Fluoranthene
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

145
5600
9689

68892
68892
620
1938

35000
620
5329
62
620
49

4300
4200

3700
4000
2900
1500
550

1000

980

840

130

480

4700
4100

4400

3200
2300
580

P/PCBs
Heptachlor ■ 
Heptachlor epoxide 
Dieldrin 
Endrin
Aroclor-1016
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

110
53
30
97

390
970
970
110
970

1400
2100
3000 260

1900
2100 1300

Inorganics
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

7600
3.1
0.39
0.16
1
10
25

2000
400
180
0.1
13

2.76
1
8
20

21700
5.6 
13

0.76
7.9
106
667

108999
1160
1180

1.6 
122 
9.2 
3.7

97.5
1300

18700

8.1
0.85
2.3 

38.7 
192

82000
1050
860
0.31
55.6
5.3 
2.7

34.5
291

31500
10.5
11.6 
0.61 
17.7
96.6 
2150

68400
2320
768
1.4 
112 
5.8
2.5

51.6 
2060

10600
293
73.1 
0.59
13.2
65.4 
432

36500
9970
645
0.76
55.9
4.1
2.3

22.4 
633

C D M
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Table 4-15 
Site-Wide Surface and Subsurface Soil Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name SSSSC SWSS-25-D SWSB-25 SWSS-26-S SWSB-26 SWSS-27-D SWSB-27 SWSS-28-D SWSB-28 SWSS-29-D SWSB-29 SWSS-30-S SWSB-30 SWSS-31-D
VOCs
Benzene
m,p-Xylenes

291
5813 19000

SVOCs
Phenol
Naphthalene
Dimethylphthalate
Phenanthrene
Fluoranthene
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Benzo(b)fluoran1hene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

145
5600
9689
68892
68892
620
1938

35000
620
5329
62
620
49

660 1000

1300

710

91

950

890

13000 10000
81000

1900
2100

7500
6800

2400
2400

2200
2500

1800
1900

1800 3500

2000
1200
420

3000
1200

4300

2700
1300
400

3000

2800
1400
520

2700

2600
1500
470

250

76

1200
1500

1600
1700

1400 1500

1600
1700
620

470

120
1600
1400
370

460

73

730

830
890
190

P/PCBs
Heptachlor 
Heptachlor epoxide 
Dieldrin 
Endrin
Aroclor-1016 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260

110
53
30
97
390
970
970
110
970

5100 1000 1300
2300
2000
1200

2200
2800
3300
1600

3300
3000
3800
1300

540 1000 1500

Inorganics
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

7600 
3.1 
0.39 
0.16 
1 
10 
25 

2000 
400 

. 180 
0.1 
13 

2.76 
1 
8 
20

18000 12000
7

0.59
6.1
40

620
52000

770
790
0.8
72
4.2

6.7
0.58
2.3
22

190
32000

550
760
0.34

47

23000
15
13

89000
52
16

32000
34
13

36
970

22
370

12
83

1300
110000

3700
920
1.3
170
6.5

97
3500

21
230

5300
78000

3200
1200
0.88
2600

5.8

13
89

3100
110000

5400
1100

2.4
4600

7.9

28000
15
11

0.57
6.9
79

1400
49000

1300
880
1.3
150

27000
19
12

15000

140
4400

120
5200

380
1800

11
91

1300
80000

2900
970
2.7 
210
5.7

150
3100

5.4
0.57
1.3
26

310
38000

500
740
0.33

48

25000
17
11

11
19

12
64

1300
57000
2200
720
2.6
120
4.8

36
630

89
2400

9.2 
39

340
45000
1100
350
1.2 
49 
4.5

23
1100

21000
11
8.6
0.6
5.8
50

720
53000

1500
780
1.6
75
4.2

63
1900

14000

7.4
0.59

28
220

36000

740
0.35

34

22
400

32000
19

9.2

7.4
73

3400
76000
3900
930
1.9
170
5.8

170
3700

C D M
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Table 4-15
Site-Wide Surface and Subsurface Soil Screening Criteria Exceedances

Consolidated Iron and Metal Superfund Site
Newburgh, New York

Chemical Name SSSSC SWSB-31 SWSB-31-Dup SWSS-32-D SWSB-32 SWSS-33-D SWSB-33 SWSS-34-S SWSB-34 SWSS-35-D SWSS-35-D-Dup SWSB-35
VOCs
Benzene 291 U J U U U U U U U U u
m,p-Xylenes 5813 u u u J u U u u u
SVOCs
Phenol 145 u u u u u U u U u u u
Naphthalene 5600 J J u J J J J J u
Dimethylphlhalate 9689 u u J u J u J u u
Phenanthrene 68892 J J
Fluoranthene 68892 J J J ..... .....
Benzo(a)anthracene 620 u u 1300 990 J 1900 1500 2800 1100 6000 4600 1000
Chrysene 1938 u u 1500 ..... J 2100 1600 3800 6900 5200
bis(2-Ethylhexyl) phthalate 35000 37000 ..... ..... u .....
Benzo(b)fluoranthene 620 ---- u u 1800 1100 J 3200 1300 4300 880 7200 5900 1200
Benzo(k)fluoranthene 5329 u u J ..... 4100
Benzo(a)pyrene 62 u u 1600 1200 2300 1400 3800 1000 7600 5500 1200
lndeno(1,2,3-cd)pyrene 620 UJ ---- UJ 1100 J 1000 J 2100 990 2100 730 5100 4000 820
Oibenz(a,h)anthracene 49 UJ UJ 300 J ---- UJ 550 310 J 620 220 J 1400 1100 230 J
P/PCBs
Heptachlor 110 u UJ J u u u u u u u u
Heptachlor epoxide 53 u UJ u u u u u u u u u
Dieldrin 30 u UJ u u u u u u u u u
Endrin 97 u UJ u u u u u u u u u
Aroclor-1016 390. u UJ u u u u u 1200 1500 u
Aroclor-1242 970 u UJ u u u u ..... u u u ..... u u
Aroclor-1248 970 u UJ u u u u 1500 J u u u u
Aroclor-1254 110 1200 J 3100 3100 2500 150 4500 J 6900 9400 u
Aroclor-1260 970 ..... UJ u u u 1100 u u 2100 J u
Inorganics
Aluminum 7600 14000 14000 25000 28000 27000 12000 26000 13000 29000 37000 11000
Antimony 3.1 12 9 40 21 26 u 20 ..... u 30 33 u
Arsenic 0.39 10 10 12 11 11 5.9 12 6.2 15 16 4.1
Beryllium 0.16 ..... u u u u u 0.64 u 0.63 u u u
Cadmium 1 4.2 3.5 9.9 9 12 ---- u 9.9 20 23 ----
Chromium 10 61 59 86 81 90 18 91 20 120 120 17
Copper 25 900 480 1500 1400 1600 86 1300 89 1700 3200 53
Iron 2000 80000 94000 89000 63000 100000 28000 82000 39000 68000 110000 26000
Lead 400 8300 8900 8100 3400 9300 ---- 4100 2600 3300 ----
Manganese 180 850 840 900 820 1100 630 920 590 900 1100 580
Mercury 0.1 0.69 0.64 2.4 3.6 2.5 0.8 2.7 0.14 3.9 3.2 0.57
Nickel 13 120 95 180 490 180 27 160 31 190 190 24
Selenium 2.76 4.8 5.3 5.5 4.3 11 u 5.5 u u 5.3 u
Thallium 1 u u u u ..... u u u ..... u u u u
Vanadium 8 250 180 150 220 160 18 160 24 180 230 19
Zinc 20 4600 3400 3900 3100 4800 230 3200 240 4000 6800 200

CDM
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Table 4-15 
Site-Wide Surface and Subsurface Soil Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name SSSSC SWSS-36-D SWSB-36 SWSS-37-D SWSB-37
VOCs
Benzene 291 U U U U
m,p-Xylenes 5813 J J J J
SVOCs
Phenol 145 u 1600 u u
Naphthalene 5600 u ..... u J
Dimethylphthalate 9689 u J u
Phenanthrene 68892
Fluoranthene 68892 .....
Benzo(a)anthracene 620 6600 20000 2300 3300
Chrysene 1938 7500 20000 2700 3700
bis(2-Ethylhexyl) phthalate 35000
Benzo(b)fluoranthene 620 5600 19000 3100 6400
Benzo(k)fluoranthene 5329 3900 15000 u
Benzo(a)pyrene 62 5700 22000 3000 4600
lndeno(1,2,3-cd)pyrene 620 3300 15000 2400 2900
Dibenz(a,h)anthracene 49 950 J 3300 600 J 780 J
P/PCBs
Heptachior 110 u u u u
Heptachior epoxide 53 u u u u
Dieidrin 30 u u u u
Endrin 97 u ..... u u ..... u
Aroclor-1016 390 470 J 510
Aroclor-1242 970 u ..... u u u
Aroclor-1248 970 ..... u ..... u u u
Aroclor-1254 110 4300 3400 J 4600 J 4500 J
Aroclor-1260 970 J 1300 1200
Inorganics
Aluminum 7600 22000 24000 26000 23000
Antimony 3.1 12 16 16 30
Arsenic 0.39 12 11 13 10
Beryllium 0.16 u ..... u 0.55 ..... u
Cadmium 1 11 9.6 12 9.6
Chromium 10 56 79 64 56
Copper 25 930 1200 1200 1100
Iron 2000 51000 57000 48000 46000
Lead 400 1200 1500 1500 2100
Manganese 180 880 850 860 800
Mercury 0.1 1.7 1.8 2.3 ----- u
Nickel 13 92 130 160 120
Selenium' 2.76 ..... u 4.7 u u
Thallium 1 u u u u
Vanadium 8 92 200 760 170
Zinc 20 2600 2200 2500 2300

C DM
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Table 4-15 
Site-Wide Surface and Subsurface Soil Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Notes:
Indicator contaminants are bolded.
All VOC, SVOC, and P/PCB values are in micrograms per kilogram (ug/kg); inorganic values are in milligrams per kilogram (mg/kg)
Dup = duplicate
P/PCBs = pesticides and polychlorinated biphenyls
SWSB = site-wide soil boring subsurface soil sample (2-4 feet below ground surface)
SWSS = site-wide soil boring surface soil sample (S - 0-2 inches below ground surface; D - 0-12 inches below ground surface)
SSSSC = site-specific soil screening criteria 
SVOCs = semivolatile organic compounds 
VOCs = volatile organic compounds
Dashed cells indicate that the value does not exceed the SSSSC 
J = Value is estimated due to exceeded quality control criteria.
R = rejected sample from laboratory.
U = non-detected value.

COM
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Tab le  4 -16
S ed im en t S creen ing  C rite ria  Exceedances  

C onso lidated  Iron and M etal S uperfund  S ite  
N ew burgh , N ew  Y ork

Chemical Name SSSDSC SD-11 SD-12 SD-13 SD-14 SD-15 SD-16 SD-16-Dup SD-17 SD-18 SD-19 SD-20
SVOCs
4-Methylphenol
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Naphthalene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1 ,2,3-cd)pyrene 
Dibenz(a,h)anthracene

20
319
1170
845

2230
1196
1520
52
52
52
52
52
52
211

70
370

3200

6200

3900
2900
3500
4100
1600
3400
3000
850

710
840
870
370
670
490

160
200
270

96
190
110

280
350
370
160
290
180

180
250
330

240
120

300
400
500
170
340
180

340
390
410
170
300
220

2400

4500

5700
2700
3000
3000
1000
2200
1700
470

1900

3000

2800
1300
1600
1700
700

1400
1100
410

4800
28000

8300
40000

1300
40000
16000
16000
15000
5900

12000
7700
2400

350
5000

970
8700

6900
3900
4300
4800
1800
3900
3800

780

UJ
J
J
J
J

UJ
J
J
J
J
J
J
J
J

P/PCBs
4,4'-DDE
4,4'-DDD
Aroclor-1248

0.3985
0.3985
0.03188

12

520

6.1 7.3

220

4.7 5.9 6.3

260 290

9.8
11

6.5

230

3.5
3.3

4.5 J
UJ
UJ

Inorganics
Antimony
Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Nickel
Silver
Zinc

2
6

0.6
26
16

20000
31

460
16
1

120

15

1.4
42

340
27000

360
610

36
UJ

450

51
82

29000
78

1400
30

190

64
70 

35000
71

1800
37

3.4
200

60
69

35000
69

1700
35

200

55
59 

30000
60

1700
31

3
170

69
82

38000
83

1900
39

.7.2
230

63
73

34000
72

1900
36

5
210

14
1.7
86

2600
69000

400
1300

86
2.3

1100

59
74

34000
77

1700
34

210

36
32000

67
540
21

160

31
95

25000
340

■ 33

420

Notes:
Indicator Contaminants are bolded 
VOCs = volatile organic compounds 
SVOCs = semivolatile organic compounds 
P/PCBs = pesticides and polychlorinated biphenyls 
SSSDSC = site-specific sediment screening criteria 
All VOC, SVOC, and P/PCB values are in micrograms per kilogram (ug/kg); inorganic values are in milligrams per kilogram (mg/kg) 
Dashed cells indicate that the value does not exceed the SSSDSC

U = non-detected value.
J = Value is estimated due to exceeded quality control criteria. 
R = rejected sample from laboratory.
Dup = duplicate

C D M
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Tab le  4-17
S urface  W ate r S creen ing  C rite ria  Exceedances  

C o nso lidated  Iron and M etal S uperfund  S ite  
N ew burgh , N ew  Y ork

Chemical Name SSSWSC SW-11 SW-12 SW-13 SW-14 SW-15 SW-16 SW-16-Dup SW-17 SW-18 SW-19 SW-20
Inorqanics
Aluminum ■ 87 290 200 350 460 610 390 430 320 320 470 440
Iron 300 360 ----- 440 600 740 500 520 490 430 600 520
Lead 3 ----- U 12 U 10 ----- U ----- U ----- U ----- U U U ----- U

Notes:
Indicator contaminants are bolded.
All values are in micrograms per liter (ug/L)
Dup = duplicate
SSSWC = site-specific surface water screening criteria 
SW = surface water
Dashed cells indicate that the value does not exceed the SSSWSC 
U = hon-detected value.

C D M
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Table 4-18

Vertical Profile Wells - 24-hour TAT VOA Results
Consolidated Iron and Metal Site

Newburgh, New York

VPMW-1
Chemical Name SSGWSC VPMW-1-10-15* VPMW-1-15-20"" VPMW-1-20-25 VPMW-1-25-30""
2-Butanone 50 ...... U 11 6 J ■ 3.6 . J
2-Hexanone 50 ......  u — -  u — -  u 1.0 .. J
4-Methyl-2-pentanone 50 U ......  u ......  u 10
Acetone 50 ......  U 47 B 42 19
Benzene 1 47 1.1 J — u . .... u

Carbon Disulfide 50 ......  U —-  u 1.1 J ......  U
Chloroform 7 7.9 ......  u U ......  U
Cyclohexane NA 410 E 65 1.9 J 16 .
Ethylbenzene 5 1400 E 140 11 44
Isopropylbenzene .5 210 E ......  U — -  U 3.7 J
Methyl acetate : NA —-  -u ...... ■ u - ...... .U 33
Methylcyclohexane NA 170 ......  u ......  u 4.9 J
Methylene Chloride , ■ 5 ......  U 6.4 JB 6.8 JB 3.6 JB
Toluene 210 E 4.6 J . . . . .  u 2.0 J
m,p-Xylene 5 3000 E 350 E 25 100
o-Xylene 5 1700 E 74 6.7 23

VPMW-4
Chemical Name SSGWSC VPMW-4-13-18 VPMW-4-18-23"" VPMW-4-23-28
Acetone 50 9.4 J ■ . 7 ' J 9.1 J
Carbon Disulfide 50 16 3.2 J 3.7 J .
Methylene Chloride 5 8.3 JB 3.5 JB 4.1 JB
Methyl tert-butyl ether 10 9.6 11 10

VPMW-5
Chemical Name SSGWSC VPMW-5-6-11 VPMW-5-11-16 VPMW-5-11-16 D VPMW-5-16-21 VPMW-5-21-26"" VPMW-5-26-31
4-Methyl-2-Pentanone 50 U U U U U 9.6 J
Acetone 50 ' 6.2 J 9 J 6.3 J 11. 6.6 J , ......  U
Benzene 1 u U u U 2.6 : J 12
Carbon Disulfide 50 3 J 2 J 7-2 6.8 5.7 6
Cyclohexane NA 2.1 J - 2 .2 . J •2.2 J 2.2 J 2.7 J 11
Ethylbenzene : 5. 2.2 J 1.8 J 1.8 ■J 1.3 J . 7 ;i 42
Isopropylbenzene 5 u u u U U 3.1 ' J
Methylcyclohexane NA 1.5 J 1.4 J 1 .5 ’ J 1.6 J 2 . 1 J 8.5 ■
Methylene Chloride 5 4.4 JB 5.2 JB 5.2 JB '4 . 4 JB 5.2 JB 4.5 JB
Toluene ■ 5 ^ ...... U u u U 1.5 J 10
m,p-Xylene 5 5.8 4.7 J 4.7 J 3 J 20 120
o-Xylene 5 U ....T u u U 3.3 J 22 .
Methyl tert-butyl ether .10 28 26 19 U 1.5 'J 2.7 J



Notes:
Screening criteria exceedances are bolded.
Vertical profile well numbers correspond with monitoring well numbers
* Actual groundwater sample interval was 12-15 feet bgs, due to the water table depth of 12 feet bgs.

A confirmatory sample was collected at this interval and sent for CLP analysis (see Table 4-19 for results) 
All VOC values are in micrograms per liter (ug/L)
Dashed cells indicate that the value does not exceed the detection limit.
VPMW = vertical profile monitoring well
SSGWSC = site-specific groundwater screening criteria
TAT = turn-around-time
VOCs = volatile organic compounds
D - Duplicate sample
A = Detected sample value is greater than the screening criteria value.
U = non-detected value.
B = Analyte is found in the associated blank and in the sample.

Table 4-18

Vertical Profile W ells - 24-hour TAT VGA Results
Consolidated Iron and Metal Site

Newburgh, New York
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Table 4-19
Vertical Profile Wells - CLP Confirmatory VOC Screening Criteria Exceedances 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Chemical Name SSGWSC VPMW-1-15-20 VPMW-1-25-30 VPMW-4-18-23 VPMW-5-6-11 VPMW-5-21-26
Benzene 1 1.1 J U U U 2.6 J
Ethylbenzene 5 140 11 U J 7.1
m,p-Xylenes 5 350 25 U 5.8 20
Methylene Chloride 5 6.4 JB 6.8 JB 10 B ...... U U
Methyl tert-Butyl Ether 10 U . U 12 28 J

Notes:
Vertical profile well numbers correspond with monitoring well numbers 
All VOC values are in micrograms per liter (ug/L)
VPMW = vertical profile monitoring well
SSGWSC = site-specific groundwater screening criteria
TAT = turn-around-time
VOCs = volatile organic compounds
Dashed cells indicate that the value does not exceed the SSGWSC 
U = non-detected value.
B = Analyte is found in the associated blank and in the sample.

CDM
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Table 4-20
Groundwater Monitoring W ell Screening Criteria Exceedances - Round 1 and Round 2 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

ROUND 1 j i

Chemical Name SSGWSC
MW-09-R1

(background) MW-01-1R1 MW-02-R1 MW-03-R1 MW-04-R1 MW-05-R1 MW-05-RI-Dup MW-06-R1 MW-07-R1 MW-08-R1
VOCs
Methyl tert-butyl ether 10 y U 14 14 11 19 15
Benzene 1 ■ 9.6 U U J 3.8 18 15 U U J
Toluene 5 J J J 9.8 9.7 U u J
Ethylbenzene 5 u U ' J 62 61 U u J
m,p-Xylenes 5 u U ----- 6.6 260 250 U u ^ -----
INORGANICS
Iron 300 590 4500 42000 26000 30000 70000 69000 14000 19000 5900
Lead 15 ----- u u u 38 u 91 89 ----- u ----- u
Magnesium 35000 47000 47000 67000 67000 37000
Manganese 300 890 3100 2200 1400 1200 1500 1500 1100 670 380
Sodium 20000 80000 84000 93000 45000 110000 150000 150000 50000 70000 30000
Zinc 5 u u u U ----- u 150 140 u . . . . . u U

ROUND 2 JL k L

Chemical Name SSGWSC
MW-09-R2

(background) MW-01-R2 MW-02-R2 MW-03-R2 MW-04-R2 MW-05-R2 MW-05-R2-Dup MW-06-R2 MW-07-R2 MW-08-R2
VOCs
Methyl tert-butyl ether 10 J U J 16 47 J ----- J ----- ----- 26 14
Benzene 1 13 ----- J ----- U J 1.9 J 4.9 4.4 U U J
Ethylbenzene 5 ----- U ----- U U 19 17 U U J
m.p-Xylenes 5 U J u J 61 65 ----- u u
INORGANICS
Antimony 3 ----- u ----- U ----- u 33.4 J U U U u u U
Iron 300 773 5550 50200 37600 29000 87200 84400 19600 20800 10900
Magnesium 35000 46200 54800 55500 89800 87300 ----- 39000
Manganese 300 954 2730 2430 1700 1250 1890 1840 1640 668 488
Sodium 20000 83900 J 78300 J 105000 J 43700 J 114999 J 200001 J 192000 J 47400 J 69200 J 29200 J
Thallium 0.5 7.1 J 5.9 J 6.3 J 4.6 J 6.2 J 8,9 J 5.9 J u 5.1 J 6.2 J
Zinc 5 ----- R 26.4 J 25.6 J R 33.1 J 98.8 97.8 26.2 J 46.7 J 105

Notes:
Indicator contaminants are bolded 
All values are in micrograms per liter (ug/L)
Dashed cells indicate that the value does not exceed the SSGWSC — 
SSGWSC = site-specific groundwater screening criteria

R1 = round 1 groundwater sampling event 
R2 = round 2 groundwater sampling event 

-  VOCs = volatile organic compounds 
U = non-detected value.

J = value is estimated due to exceeded quality control criteria 
R = data was rejected

C D M
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Table 4-21 a

Soil Boring LNAPL Sample Data
Consolidated Iron, and Metal Site

Newburgh' New York

Chemical Name SSSSC PASB-02-LNAPL SWSB-15-LNAPL
VOCs (ug/kg)
1,1,1-Trichloroethane
1.1.2.2-Tetrachloroethane
1.1.2-T richloro-1,2,2-thfluoroethane
1.1.2-Trichloroethane
1.1-Dichloroethane
1.1-Dichloroethene
1,2,4-T richlorobenzene
1.2-Dibromo-3-chloropropane
1.2-Dibromoethane
1.2-Dichlorobenzene
1.2-Dichloroethane
1.2-Dichloropropane
1.3-Dichlorobenzene
1.4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene”"”" /'■"T ~ '
Isopropylbenzene
m,p Xylenes \  "" '" 'r '
Methyl Acetate
Methyl tert-Butyl Ether
Methylene Chloride
Metylcyclohexane
Styrene
Tetrachloroethene
toluene ' ' ” *
trans-1,2-Dichioroethene
trans-1,3-Dichloropropene
Trichloroethene
T richlorof luoromethane
Vinyl Chloride____________

13

4
4

140
1

13
57

2,ko,
17

260,
440,

tf  ;'t'7,
''i

39

,876
410
,778
730
969
100
,200
210
32

,778
280
340
,751
,400
,453
NA

,844
969
291
820
,000
390
,080
220
,236
,000
220
,700
,300
780
,000
,100
,400
,778
,000
484
,000
,000
484
,000
,000
480
,267
453
780
53

000
79

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
27 
li 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

"■ij 11 
" 3 
11 
11 
11 
4 

11 
11

~Ti
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
53

il 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
4 

11 
11 
11 
11
3 

11 
17 
11
4 

11 
11

,tiY
11
11
11
3

11

U
U
u
u
u
u
u
u
u
u
u
u
u
u

u
u

M:
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u’
u
J”
u
J
u
J
u
u
it; 
u ' 
u 
u 
J
u

SVOCs (ug/kg)
1,1'-Biphenyl ■
2,2'-oxybis(1 -Chloropropane)
2.4.5-T richlorophenol
2.4.6-T richlorophenol
2.4-Dichlorophenol
2.4-Dimethylphenol
2.4-Dinitrophenol
2.4-Dinitrotoluene
2.6-Dinitrotoluene 
2-Chloronaphthalene_____

300.000 
NA 
484 
610

1,938
120.000 

969
3.000
3.000 

490,000

54
460

1200
460
460
460

1200
460
460
460

90
400

1000
400
400
400

1000
400
400
400

J
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
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Table 4-21 a

Soil Boring LNAPL Sample Data
Consolidated Iron and Metal Site

Newburgh, New York

Chemical Name SSSSC PASB-02-LNAPL SWSB-15-LNAPL
2-Chlorophenol
2-Methylnaphlhalene
2-Methylphenol
2-Nitroaniiine
2-Nitrophenol 
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Anthracene
Atrazine
Benzaldehyde
Benz6(a)'anlhmcene-’ . ‘
!3enzo{a)pyrene
Berzo(b)‘iuo'antnene
Benzo(g,h,i)perylene
Benzo(k)fiuoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz{a,h)ahthraCerie;;i.
Dibenzofuran
Diethylphthalate
Dimethylphlhalate
Di-n-,butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenfadiene
Hexachloroethane
;ladenp(.l!2,3-ed)pyiene
Isophorone
Naphthalene
Nitrobenzene
n-Nitroso-di'-n-propylamine
n-Nitrosodiphenylamine
Penlaohlorophenol
Phenanthrene
Phenol
Pyrene____________

3,876
68.892 

484
2,083
1.599 
1,100 
1,800

NA
NA

1,163
1,066

NA
4,360

NA
484

68.892
68.892 

NA
68.892 
2,200

610,000 
7;:‘ t7 ,620 

"j 7-762 
.1. .620

68.892 
5,329

NA
220

35.000
68.892 

3,100,000
24.000 
1,938

' .''49
15.000 
34,396
9,689

39,240
68.892 
'68,892
68.892 

300
1,800

14.000 
6,100

|ff.’i?i'620
21,316
5.600 

969
69

99.000 
3,000

68.892 
145

68.892

460 
230 
460 

1200 
460 
460 

1200 
1200 
460 
460 
460 
460 
460 

1200 
1200 
390 
110 
150 

1400 
460 
460 

2800 
1900 
1800 
500 

1800 
460 
460 
99 

460 
460 
330 

2500 
270 

”̂240 
460 
460 
460 
460 

4800 
480 
460 
460 
460 
460 

* 870 
460 
190 
460 
460 
460 

1200 
3600 

97 
4500

400 
320 
400 

1000 
400 
400 

1000 
1000 
400 
400 
400 
400 
400 

1000 
1000 
800 
200 
47 

2300 
400 
400 

4200 
2900 
2300 
'400 
2500 

, 400 
400 
67 

400 
400 

1200 
4600

iE S iS a M600
400
400
400
400

9600
760
400
400
400
400

1500
400
830
400
400
400

1000
10000

400
9000

UJ
J
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
J
J
J
J
UJ
UJ
:J
J
J
UJ
J
UJ
UJ
J
UJ
UJ
J
J

J~
UJ
UJ
UJ
UJ
J
J
UJ
UJ
UJ
UJ
J
UJ
J
UJ
UJ
UJ
UJ
J
UJ
J

P/PCBs (ug/kg)
4,4'-DDD
4,4'-DDE
4,4’-DDT
Aldrin

2,400
1.700
1.700 

29

10
4,6
8.4
2.4

4
4

5.4
2.1

UJ
UJ
JN
UJ
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Table 4-21 a .

Soil Boring LNAPL Sample Data
Consolidated Iron and Metal Site

Newburgh, New York

Chemical Name SSSSC PASB-02-LNAPL SWSB-15-LNAPL
alpha-BHC
alpha-Chlordane
Arpclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Arorl'̂ r ‘ ' __
Aroclor-1260 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor . 
Toxaphene

90
2,616

390
1.378
1.378
1.378 
1 7
"̂JTO
1.378 

320
1,453

30
4.360
4.360 
4,844

484
NA
NA
291

2,616
110
53

31,000
440

2.4
2.4 
46 
93

46
83
46
2.4
2.4
4.6
2.4
4.6
4.6
4.6
4.6
4.6
2.4
3.6
2.4
2.4 
24

240

2.1
2.1
40
40
40
40

“40
40
2.1
2.1
4

2.1
4

12
6.7
8.1

4
2.1
2.4
2.1
2.1
21

210

UJ
J
UJ
JJ
Oj‘
u.j
UJ
UJ,
UJ
UJ
UJ
UJ
UJ
UJ
R
R
J
UJ
UJ
JN
UJ
UJ
UJ
UJ

Inorganic Analytes (mg/kg)
Aluminum
Antimony
Arsenic;'' ,
Barium
Beryllium
Cadmiiirn' ' . ’
Calcium
Chromium
Cobalt
Copper t' ^ ~
Cyanide
Iron
Lead • .
Magnesium
Manganese
Mercury iT; T;'-' / *v L _ ■ 7;
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadiuni’ ’ .
Zinc''

7,600
3.10

gô so 
-"’300 

0.16 
s

NA 
10 
30 

■ ",25 
'120 

, 2,000 
' J400 

NA 
180 

il'tOU
' 'Is

NA
2
39
NA

0,52

;T,;720

11000
7

' 152 
0.41

L? “18400 
28.9 
26.6 

“ '“454
3.3 

'91800
_340 
4700 
662 

- 4.9 
61.7 
1430

6.4 
0.5 
655
2.5 

33 3 
762

7430
7.3 

::'7  6
69.5 
0.43

S m S"12200
13.6
8.3 

“ "141

27100
799

*6200 
409 
1 8 

19.9 
1310

3.2 
0.24 
335
1.2 

221 
154

UR

TPH
Motor Oil 
Terphenyl-D14 
Diesel Range Organics

NA
NA
NA

92
310

85
71

Notes:
Indicator contaminants are highlighted 
Screening criteria exceedances are bolded 
VOCs = volatile organic compounds 
SVOCs = semivolatile organic compounds 
U = non-detected value.
J = Value is estimated due to exceeded due to exceeded quality control criteria .
LNAPL = light non-aqueous phase liquid
P/PCBs = pesticides and polychlorinated biphenyls
SSSSC = site-specific soil screening criteria
Dup = duplicate
R = data w/as rejected
TPH = total petroleum hydrocarbons
NA = not applicable
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T a b le  4-21 b

G ro u n d w a te r  L N A P L  S a m p le  D ata
C o n s o lid a te d  Iron  an d  M eta l S ite

N e w b u rg h , N e w  Y o rk

GWS-16-LNAPL-
DUP

Chemical Name SSGWSC* GWS-02-LNAPL GWS-05-LNAPL GWS-15-LNAPL GWS-16-LNAPL

VOCs (uq/U
1,1,1-Trichloroethane
1.1.2.2-Tetrachloroethane
1.1.2-Trichloro-1,2,2-trifluoroethane
1.1.2-Trichloroethane
1.1-Dichloroethane
1.1-Dichloroethene
1,2,4-Trichlorobenzene
1.2-Dibromo-3-chloropropane
1.2-Dibromoethane
1.2-Dichlorobenzene
1.2-Dichloroethane
1.2-Dichloropropane
1.3-Dichlorobenzene
1.4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
m,p-Xylenes
Methyl Acetate
Methyl tert-Butyl Ether
Methylene Chloride
Metylcyclohexane
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
T richlorofluoromethane 
Vinyl Chloride

5
5
5
1
5
5
5

0.04
0.0006

3
0.6

1
3
3

50
50
50
50

1
50
50

5
50

5
5
5
7
5
5

0.4
NA
50

5
5
5
5

NA
10
5

5
5
5
5

0.4
5
5
2

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
6

10
10
10
10
10
10
23
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
1

10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
15
10
21
10
10
10
10
10
10
10
10
10
10
10
4

10
10
36

3
230
10
2

10
3

10
10

120
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
58
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
65
10
10
10
10
10
10
10
10
10
10

SVOCs (ug/L)
1,1'-Biphenyl
2,2'-oxybis(1-Chloropropane)
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
2.4-Dichlorophenol
2.4-Dimethylphenol
2.4-Dinitrophenol
2.4-Dinitrotoluene
2.6-Dinitrotoluene 
2-Chloronaphthalene_______

5
5
5
5
5

50
10
5
5
5

10
10
25
10
10
10
25
10
10
10

10
10
25
10
10
10
25
10
10
10

10
10
25
10
10
5

25
10
10
10

10
10
25
10
10
10
25
10
10
10

10
10
25
10
10
10
25
10
10
10
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T a b le  4-21 b

G ro u n d w a te r  L N A P L  S a m p le  D ata
C o n s o lid a te d  Iron  and  M eta l S ite

N e w b u rg h , N ew  Y o rk

l GWS-16-LNAPL-i
DUP

Chemical Name SSGWSC* GWS-02-LNAPL GWS-05-LNAPL GWS-15-LNAPL GWS-16-LNAPL

2-Chlofophenol
2-IVIethylnaphthalene
2-IVlethylphenol
2-Nitroaniline
2-Nitrophenol ’ 
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-iyiethylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphfhene 
Acenaphthylene 
Acetophenone 
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
n-Nitroso-di-n-propylamine
n-Nifrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene___________________

5
NA
50

5
50

5
5

50
50

5
5

50
50

5
50
50
50
50
50

3
NA

0.002
0.2

0.002
50

0.002
5
1
5

50
NA
50

0.002
50
50
50
50
50
50
50
50

0.04
0.5

5
5

0.002
50
50

0.4
50
50

1
50
50
50

10
10
2

25
10
10
25
25
10
10
10
10
4 

25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10
5 

10

10
10
10
25
10
10
25
25
10
10
10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
25
10
10
10

10
4 

10 
25 
10 
10 
25 
25 
10 
10 
10 
10 
29 
25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10
5 

25 
10
7

10

10
10
10
25
10
10
25
25
10
10
10
10
10
25
25

8
10
10
2

10
10
10
10
10
10
10
10
10
1

10
10
3
1

10
2

10
10
10
10

3
7

10
10
10
10
10
10
2

10
10
10
25

6
10

2

U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
UJ
J
u
u
J
u
u
u
u
u
u
u
u
u
J
u
u
J
J
u
J
u
u
u
u
J
J
u
u
UJ
U
U
u
J
UJ
UJ
U
u
J
u
J

10
10
10
25
10
10
25
25
10
10
10
10
10
25
25

8
10
10
2

10
10
10
10
10
10
10
10
10
10
10
10
5

10
10
3

10
10
10
10
3
8

10
10
10
10
10
10
2

10
10
10
25

8
10
2

P/PCBs (ug/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

0.3
0.2
0.2

5

0.1
0.1
0.1

0.05

0.1
0.1
0.1

0.05

0.1
0.1
0.1

0.05

0.1
0.1
0.1

0.05

UJ
UJ
UJ
UJ

0.1
0.1
0.1

0.05
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T a b le  4-21 b

G ro u n d w a te r  L N A P L  S a m p le  D ata
C o n s o lid a te d  Iro n  an d  M eta l S ite

N e w b u rg h , N ew  Y o rk

GWS-16-LNAPL-
DUP

Chemical Name SSGWSC* GWS-02-LNAPL GWS-05-LNAPL GWS-15-LNAPL GWS-16-LNAPL

alpha-BHC
alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene___________

0.01
0.05
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0,04
0.04

0.004
50
50
50
2
5
5

0.05
0.05
0.04
0.03

35
0.06

0.05
0.05

1
2
1
1

1.6
1
1

0.05
0.05
0.1

0.05
0.1
0.1
0.1
0.1
0.1

0.05
0.05
0.05
0.05

0.5
5

0.05
0.05

1
2
1
1
1
1
1

0.05
0.05
0.1

0.05
0.1
0.1
0.1
0.1
0.1

0.05
0.05
0.05
0.05

0,5
5

.0.05
0.05

1
2
1
1
1
1
1

0.083
0,05
0.1

0.05
0.1
0.1
0.1
0.1
0.1

0.05
0.05
0.05
0.05

0.5
5

0.05
0.05

1
2
1
1
1
1
1

0.05
0.05
0.1

0.05
0.1
0.1
0.1
0.1
0.1

0.05
0.05
0.05
0.05

0.5
5

0.05
0.05

1
2
1
1
1
1
1

0.05
0.05
0.1

0.05
0.1
0.1
0,1
0.1
0.1

0.05
0.05
0.05
0.05

0.5
5

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

Inorganic Analytes (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide

200
NA

3
10

1,000
3
5

NA
50

200
300

15
35.000 

300 
0.7 
100 
NA 
10 
50

20.000 
0.5 
NA

5

1340
60
5.3 
172 

0.08
3.4 

59500
4.2
168

4900
362

14700
903
0.2

10.8
5230

35
10

24800
25
9.1
718
10

4700
60
10

380
5
5

100000
10
65

33000
85

48000
1700

20
40

26000
35
10

110000
25
50

150
10

17200
7.6
7.8 
425 
0.73
3.9 

102999
24.5
114

30700
380

55700
1780

3.4 
25.3

18700
35

7.2
105000

4.9 
30.7 
493
6.5

14500
11.7 

8
398

0.61
3.1

101001
20.8
95.6 

26800
335

54100
1690

3.3 
20.8

18500
35

6.4 
107001

25
26.6 
409

5
TPH (mg/kg)
TPH-Diesel Range Organics 
TPH-Motor Oil

NA
NA

0.99
4.4

0.78
0.05 U

1.2
0.05

3.2
4.4

3.3
9.7

Notes:
* The SSGWSC is for monitoring wells (based on low-detection limit (LDL) VOC analyses); however, the LNAPL screening samples were 

analyzed normal detection limit VOCs, and therefore may have detection limits above the SSGWSC. The SSGWSC is provided for 
comparison purposes 

Indicator contaminants are highlighted 
Screening criteria exceedances are bolded 
VOCs = volatile organic compounds 
SVOCs = semivolatile organic compounds
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Table 4-21 b

Groundwater LNAPL Sample Data
Consolidated Iron and Metal Site

Newburgh, New York

1 Chemical Name SSGWSC* GWS-02-LNAPL GWS-05-LNAPL GWS-15-LNAPL GWS-16-LNAPL GWS-16-LNAPL-I
1....  ... .. DUP 1
U = non-detected value.
J = Value is estimated due to exceeded due to exceeded quality control criteria
LNAPL = light non-aqueous phase liquid
P/PCBs = pesticides and polychlorinated biphenyls
SSGWSC = site-specific groundwater screening criteria
Dup = duplicate
R = data was rejected
TPH = total petroleum hydrocarbons
NA = not applicable
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Table 5-1
Fate and Transport Properties for Indicator Contaminants 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Compounds
Molecular
Weight

(g/mole)

Water Solubility 
■@25 deg. C

**@20deg.C
(rhg/L)

Henry's Law 
Constant

(atm-mVmol)

Vapor Pressure @ 
20-25°C

(mm Hg)

Koc
Literature

(mUg)

Kd,*
Project-
specific

calculated
(cm"/g)

logKow

(unitless)

Kow

(unitless)

Rf-cal from site 
specific Kd 
(unitless)

Literature
Kd

(mUg)

Rf-cal from 
literature Kd 

(unitless)

Adsorption 
based on

Site-Calc
Kd -LitKd

Volatilization 

from Water

Mobility 
based on

Site-Calc Lit Calc 
Rf - Rf

PAHs
Benzo(a)anthracene 228 a 1.0E-02 a 1.0E-06 a 2.2E-08 a 3.58E+05 b 1.3E+04 5.7 b 4.77E+05 c 6.6E+04 2.60E+03 c 1.4E+04 High - High Moderate Low Low
Benzo(a)pyrene 252 a 2;3E-03 a 1.6E-06 a 5.6E-09 a 9.69E+05 b. c 3.4E+04 6.11 b 1.35E+06 c 1.8E+05 9.69E+03 c 5.1E+04 High - High Moderate Low Low
Benzo(b)fluoranthene 252 a 172E-03 a 1.2E-05 a 5.0E-07 a 1.23E+06 b-cal 4.3E+04 6.2 b 1.59E+06 c 2.3E+05 8.36E+03 c 4.4E+04 High - High Moderate Low Low
Dibenz(a,h)anthracene 278 a 5:OE-04 a 7.3E-08 a 1.0E-10 a 1.77E+06 b 6.2E+04 6.69 b 3.53E+06 c 3.3E+05 1.79E+04 c 9.4E+04 High - High Low Low Low
lndeno(1,2,3-c,d)pyrene 276 a 6r2E-02 a 7.0E-08 a 1.0E-10 a 3.47E+06 b-cal 1.2E+05 6.65 b 8.22E+06 c 6.4E+05 4.11E+04 c 2.2E+05 Hib - High Low Low Low

PCBs
Aroclor1254 328 a 6;0E-02 a 2.0E-03 a 7.7E-05 a 3.09E+05 b 1.1E+04 5.58 b 1.61 E+06 c 5.7E+04 9.63E+04 c 5.1E+05 .High - High High Low Low

Metals

Arsenic (+3) 74.9 c
insoluble-highly

Soluble c 31.6 f NA c No data c.a NA
No data; 
. 0.68 a,f No data a NA

25 at pH 4.9; 
29 at pH 6.8, 

31 at pH 8 c 1.6E+02 .NA . High High - Moderate

Cadmium 112 c insoluble c 0 c 8.98E-18 f No data a NA -0.07 f No data a NA

15 at pH 4.9: 
75 at pH 6.8, 
4300 at pH 8 c 3.9E+02 NA High Low - Moderate

0 ,

40 at pH 4.9; 
10,000 at pH 

6.8; 28,500 at 
pH 8 c 5.2E+04 NA High NA Low

Copper 63.55 o
insoluble-partly

soluble c
0; 1, No 

data
f,
a 0 f No data a NA -0.57 f No data a NA 40 f 2.1E+02 NA . High NA - Moderate

iron 55.85 f 624,000 f No data: 1
a,
f 4.2E-09 f No data a NA -0.77 f No data NA 25 f 1.3E+02 NA _ High NA - Moderate

Lead 207 c
Insoluble-highly

soluble a No data a

1.77 at1000°C 
(Pb) and 1 @ 
513°C-PbBr; 

others-No data c No data a NA
No data; 

0.73

c,
a;
f No data a NA 9.00E+02 c 4.7E+03 NA High NA Low

Mercury 201 c 5.6E-02 c 7.0E-03 c 2.00E-03 a No data a, c NA
No data; 

0.62
c;
f No data a NA 1.00E+03 c 5.2E+03 NA High High Low

Mercuric Chloride 272 f 6.9E-t:04 f 4.6E-01 f 5.9E-12 f No data a NA -0.22 f NA f NA NA f NC NA - High NC

Vanadium 51 b Insoluble a NC a
2.34E-02@ 1916 

°C d No data a NA
No data; 

0.23
c;
f No data a NA 1.0E+03 f 5.2E+03 NA High NA Low

Vanadium (as sulfate) 164 f 1.1E+05 f NA f 2.9E-20 f No data a NA -0.27 f NA f NA NA f NC NA - High NA NC

Zinc 65 c

Insoluble;
chromates
sparingly
soluble 0, 1

c,
f

1 @ 487 °C: 
7.99E'^^ (i)

d,
f No data a, c NA -0.47 f No data a NA 62 @ pH 6.8 c 3.3E+02 NA - High NA - Moderate
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Table 5-1
Fate and Transport Properties for Indicator Contaminants 

Consolidated Iron and Metal Superfund Site 
Newburgh, New York

Notes
NA = not available or not applicable 
- = no data

* Kd = SollA/Vater Partition Coefficient (= Koc x foe) cc/gm
** Rf = Retardation Factor = 1 + (Rho_b x Kd/Eta_e) dimensionless

Abbreviations:
atm-m''3/mol = atmosphere per mole per cubic meter (Henry's Law Constant)
C = Celsius
cal = calculated
mUg = milliliter per gram
g/mL = gram per milliliter

** or retardation factor = 1 + ( p b / g ) K d deg. = degrees
g/mole = grams per mole

Fraction Organic Carbon, 1 3.52% (foc(%)=TOC*10‘’) Koc = Soil Organic Carbon/Water Partition Coefficient, mUg

Soil Bulk Density, pb = 1.57 g/mL Kow = n-Octanol/Water Partition Coefficient, dimensionless
Effective Porosity, n = 30% mg/l = milligrams per liter

mm Hg = millimeter of mercury
Adsorption is "Low" if Kd < 0.5 mg/L = milligram per liter

"High", i fKd> 2 ml/gm = milliliter per gram
"Moderate" if Kd is in-between NA = not available

Volatilization from Water i "Low" i f H<  1.0E-07 NO = not calculable
"High" i f H>  1.0E-03 TOC = total organic carbon
"Moderate" if H is in-between umoles/L = micromoles per liter

Mobility is "High" i fRf< 1.0E+01
"Low" i fRf> 1.0E+03
"Moderate" if Rf is in-between

Henry's Law Constant for most metals assumed as zero since vapor pressure & solubility of metals are zero
foe value above Is for soil average TOC results of 35,200 mg/kg. Sediment average TOC values (39,800 mg/kg) will provide higher Kd values.

Sources: '
a. Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological Profiles. U.S. Department of Health and Human Services, (presented in order of appearance)

 . 1995. Toxicological Profile for benzo(a)anthracene, benzo(a)pyrene. benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-c,d)pyrene. US Department of Health and Human Services. August.
. 2000b. Toxicological Profile for PCBs. US Department of Health and Human Services. Agency for Toxic Substances and Disease Registry. November.

 . 2000b. Toxicological Profile for Arsenic. US Department of Health and Human Services. Agency for Toxic Substances and Disease Registry. September.
 . 2004. Draft Toxicological Profile for Copper. U.S. Department of Health and Human Services, Agency for Toxic Substances and Disease Registry. September.
 . 1999. Toxicological Profile for Lead. U.S. Department of Health and Human Services, Agency for Toxic Substances and Disease Registry. July.
 . 2000b. Toxicological Profile for Manganese. U.S. Department of Health and Human Services, Agency for Toxic Substances and Disease Registry. September [
 . 1992. Toxicological Profile for Vanadium. US Department of Health and Human Services. July.

b: EPA 1996. EPA Soil Screening Guidance: Technical Background Document. May. (Geometric mean values used.)
c. _____. 1998. Human Heath Risk Assessment Protocol for Hazardous Waste Combustion Facilities. Volume 2. Appendix Chemical-specific Parameter Values. EPA 530-D-98-001. July. (Literature values are based on foe value of 0.01)

http://www.epa.gov/earth1r6/6pd/rcra_c/protocol/volur 
d: Hazardous Substance Databank 2004. A database of the National Library of Medicine's TOXNET system, http://toxnet.nlm.nih.gov 
e. EPA 1990. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities. EPA530-D-99-001A. November, 
f: Risk Assessment Information Services, Oak Ridge National Laboratory on-line data base, http://risk.lsd.ornl.gov/, October 2004
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Table 6-1
Summary of Chemicals of Potential Concern fo r Human Health Risk Assessment 

Consolidated Iron and Metal Site 
Newburgh, New York

J

Chem ical
Surface

Soil
Subsurface 

S o i l '
Sedim ent

Surface
Water

G roundw ater Vapor In trus ion

Volatile Organic Compounds
2-Butanone - N N - N . Y
Acetone N N N - N Y
Benzene ■Y . Y - - Y Y
CarOon Disulfide N N ~ , -  , N Y .
Chloromethane - N - - N Y
Cyclohexane N N - - N Y
EthylOenzene N N - - N Y
IsopropylOenzene N N N Y,
m,p-Xylenes N Y Y Y
Methyl Acetate - N - N Y
Methyl tert-Butyl Ether N N - - Y Y
Methylene Chloride N N - - N ■ Y ' ' '
Methylcyclohexane N N N ■; Ŷ  „■

Toluene N N N - N Y '-
trans-1,2-Dichloroethene - - - - N Y- • ' ■

Vinyl Chloride - - - : , Y . ' Y.  ̂ :
Semi-volatile Organic Compounds

2-Methylnaphthalene N N N - N ; Y,
4-Methylphenol - N N - Y ' N
Acenaphthene N N N - N • . ■■ Y ;

Benzo(a)anthracene Y y - - -

Benzo(a)pyrene Y Y, . ■ Y - -
Benzo(0)fluoranthene Y Y . ' Y. - -

Benzo(k)fluoranthene ' Y. ' ;y . N - - -

Ois(2-Ethylhexyl) phthalate . Y ■ ■ Y- : , N - N N

Dibenz(a,h)anthracene Y Y ' Y - - -
DiOenzofuran N Y N - - -

Fluoranthene N N N - N Y
Fluorene N N N - N Y '
lndeno(1,2,3-cd)pyrene Y . Y Y -- — —
Naphthalene N Y N - Y Y
Phenanthrene N Y . N - N Y

Pyrene N N N - N Y .
Pesticide/Polychlorinated Biphenyls
4,4'-DDD N Y N - - -
4,4'-DDT Y Y - - -

Aroclor-1016 Y , Y - - .. --

Aroclor-1242 Y Y - - - --

Aroclor-1248 . Y Y Y - - —

Aroclor-1254 Y : Y - i
Aroclor-1260 Y Y - ■ - - -

Dieldrin ■ - Y - - - -

Endrin Y N - -

Heptachlor Y Y - - - -

Heptachlor epoxide Y Y - - - -
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Table 6-1
Summary of Chemicals of Potential Concern fo r Human Health Risk Assessment 

Consolidated Iron and Metal Site 
Newburgh, New York

Chemical
Surface

Soil
Subsurface

Soil Sediment
Surface
Water

Groundwater Vapor Intrusion

Dioxins
Dioxin TEQ-WHO95 Y NA 1 NA ' 1 NA 1 NA NA

Inorganics
Aluminum . .Y . , ' Y Y N Y N
Antimony Y Y , Y - Y N
Arsenic .Y ' Y Y - Y N
Barium ■ Y ,Y N - N N
Cadmium ' Y Y N -  ' N N
Chromium Y Y Y Y N

Copper Y • Y Y - Y N
Cyanide N N N N Y .. N
Iron Y : Y Y N Y N
Lead Y ; . y ;,: N N Y N

Manganese ..':.Y . Y. Y N ^Y N
Mercury YV'7'. \ -7,.. Y> N - V ■ Y
Nickel Y Y . N
Silver . • T, N N - N N

Thallium Y Y - Y ' N
Vanadium Y .. : ■■ Y Y - , , Y N
Zinc ■ ; ’ Y .■ 7 ',- Y N - N N

Notes:
See Tables B-2.1 through B-2.6 for a full list of detected chemicals and basis for selection as chemical of potential concern (COPC). 

-  = Not Detected

Y = Detected and selected as COPC 
N = Detected but not selected as COPC
NA = Not analyzed. Samples from this medium were not analyzed tor the indicated chemical.
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T a b l e  6 - 2

S u m m a r y  o f  C a r c i n o g e n i c  R i s k s  a n d  N o n - C a r c i n o g e n i c  H e a l t h  H a z a r d s  -  

R e a s o n a b l e  M a x i m u m  E x p o s u r e  

C o n s o l i d a t e d  I r o n  a n d  M e t a l  S i t e  

N e w b u r g h ,  N e w  Y o r k

R e c e p t o r
C a n c e r

R i s k
C a n c e r  R i s k  N o t e

N o n c a n c e r  

H a z a r d  

I n d e x  ( H I )

N o n c a n c e r  H I  N o t e

C u r r e n t / F u t u r e

T re s p a s s e r  - A d o lescent 
(1 2  to 18 yea rs  old)

2  X 10'^ C a n c e r  risk is within E P A  target 

ra n g e o f  1 X 10"‘ a n d 1  X 1 0 " .

3 Skin - H I of 2  m ostly  fro m  ingestion and d erm a l contact with P C B s  in soil. 

E ye - H I of 2  m ostly  from  ingestion and  d erm a l contact with P C B s  in soil. 

N ails  - H I of 2 m ostly  from  ingestion and  derm al contact with P C B s  in soil.

R e crea tio n a l U s e r  - Adult 5 x 1 0 " C a n c e r  risk is within E P A  target 

ra n g e  of 1 x 10 “  and  1 x T O'".

0 .2 HI va lu e  is b e low  E P A  threshold  of 1.

R e crea tio n a l U s e r  - 
A d o le scen t (1 2  to  18  years  
old)

. 1 x 1 0 " C a n c e r risk is within E P A  target 

ran g e  of 1 x 1 0 '“ and  1 x 10'".

0 .2 H l'v a lu e  is b e lo w  E P A  th resho ld  of 1.

F u t u r e

S ite  W o rk e r 2 x  lO " C a n c e r risk is ab o ve  E P A  target 

ran g e  of 1 x 10"* and  1 x 10'"  

prim arily  d u e  to P C B s  in soil ( 6 x 1 0 '  

") an d  a rsen ic  in g ro u n d w a ter (3  x 

10'").

8 S k in  - H I of 4  m ostly  fro m  ingestion and d erm a l contact with P C B s  in soil.

E y e  - H I of 4 m ostly  fro m  ingestion and derm al contact with P C B s  in soil.

N a ils  - H I of 4 m ostly  from  ingestion and  derm al contact with P C B s  in soil. . 

B lood - H I of 2  m ostly  from  ingestion of an tim o ny and thallium  in groun dw ater.

C o nstru ction  W o rk e r 8 x 1 0 '" C a n c e r  risk is within E P A  target 

ran g e  of 1 x 1 0  '" an d  1 x 10'".

9 Sk in  - H I of 6 m ostly  fro m  ingestion and  d erm al contact with P C B s  in soil. 

E ye - H I of 6  m ostly  from  ingestion and  d erm a l contact with P C B s  in soil. 

N ails  - H I of 6  m ostly  from  ingestion and d erm al contact with P C B s  in soil. 

Lungs - H I v a lu e  is eq u al to E P A  threshold  of 1.

B lood - H I v a lu e  is equ al to E P A  threshold  of 1.

W h o le  body - H I v a lu e  is eq u al to E P A  threshold  of 1.
R e s id en t - Adult 2 x 1 0 ' ' C a n c e r risk is ab o ve  E P A  target 

ran g e  of 1 x 10"* and  1 x 1 0'" 

p rim arily  d u e  to P C B s  in soil ( 6 x 1 0 '  

") a n d  a rsen ic  in g ro u n d w a ter (8  x 

10'").

14 Sk in  - H I of 5  m ostly  from  ingestion and derm al contact with P C B s  in soil.

E y e  - H I of 5 m ostly  fro m  ingestion and  derm al contact with P C B s  in soil.

N a ils  - H I of 5 m ostly  from  ingestion and  derm al contact with P C B s  in soil.

B lood - H I of 5  m ostly  from  ingestion of an tim o ny and thallium  in groun dw ater.

W h o le  body - H I of 3  m ostly  from  ingestion of an tim o ny in groundw ater.

Lungs - H I of 2  m ostly  from  ingestion of an tim o ny in g roundw ater.

C N S  - H I of 2  m ostly  from  ingestion of m a n g a n e s e  and  m ercury  in soil and  groundw ater.

C D M
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T a b l e  6 - 2

S u m m a r y  o f  C a r c i n o g e n i c  R i s k s  a n d  N o n - C a r c i n o g e n i c  H e a l t h  H a z a r d s  -  

R e a s o n a b l e  M a x i m u m  E x p o s u r e  

C o n s o l i d a t e d  I r o n  a n d  M e t a l  S i t e  

N e w b u r g h ,  N e w  Y o r k

R e c e p t o r
C a n c e r

R i s k
C a n c e r  R i s k  N o t e

N o n c a n c e r  

H a z a r d  

I n d e x  ( H I )

N o n c a n c e r  H I  N o t e

R e s id en t - C h iid  (0  to 6 4 x  10 “ C a n c e r  risk is ab o ve  E P A  target 

ran g e  of 1 x 10 “  and  1 x 10'® 

prim arily  d ue  to P C B s  (1 x 1 0 “ ), 

P A H s  (7  X 10'®), a n d  a rsen ic  in soil 

( 7 x  10'®).

73 Skin - H I of 41 m ostly  from  ingestion and d erm al contact with P C B s  in soil.

E y e  - H I of 3 8  m ostly  from  ingestion and  derm al contact with P C B s  in soil.

N a ils  - H I of 3 8  m ostly  fro m  ingestion and d erm a l contact with P C B s  in soil.

B lood - H I of 13  m ostly  fro m  ingestion of an tim o ny (5 ) and  thallium  (6 ) in g roundw ater.

W h o le  body - H I o f 9 m ostly  fro m  ingestion of an tim o ny (5 ) and  nap h th a len e  (2 ) in groun dw ater.

Lungs - H I of 7 m ostly  from  ingestion of an tim o ny in g roundw ater.

C N S  - H I of 7  m ostly  fro m  ingestion of m ercury (2) in soil and inhalation  of xy lenes  (1 ) and  m ercury  (2 ) in 
groun dw ater.
G l T ract - H I of 5 m ostly  fro m  ingestion of cop per in soil.

K idney - H I of 3  m ostly  from  ingestion of cad m iu m  in soil.

N a s a l ep ithe lium  - H I of 2  m ostly  fro m  inhalation  ol n ap th a len e  in groun dw ater.

O n -S ite  R e c re a tio n a i U s er - 6  X 10'® C a n c e r  risk is within E P A  target  

ran g e  of 1 x 1 0 “  an d  1 x 10 ®.

3 Sk in  - H I of 2 m ostly  fro m  ingestion and  derm al contact with P C B s  in soil. 

E y e  - H I o f 2  m ostly  fro m  ingestion and  d erm a l contact with P C B s  in soil. 

N a ils  - H I of 2  m ostly  fro m  ingestion and derm al contact with P C B s  in soil.

O n -S ite  R e c re a tio n a l U s er - 1 x 1 0 “ C a n c e r risk is ab o ve  E P A  target  

ran g e  ot 1 x 10 “  and  1 x 10 ® 

p rim arily  d u e  to P C B s  (5  x 10'®). 

P A H s  (3  X 10'®), and  a rsen ic  in soil 

(3  X 10'®).

2 2 Sk in  - H I of 1 6  m ostly  fro m  ingestion and  derm al contact with P C B s  in soil. 

E ye - H I of 16 m ostly  from  ingestion and d erm al contact with P C B s  in soil. 

N alls  - H I o l 1 6  m ostly  fro m  ingestion and  derm al contact with P C B s  in soil. 

G l T ra c t - H I of 2 m ostly  fro m  ingestion of co p p er in soil.

K idney - H I v a lu e  is eq u al to E P A  threshold  ol 1.

C N S  - H I v a lu e  is eq u al to E P A  threshold  of 1.

C a n c e r  ris k s : A n excess  life tim e ca n c e r risk of 1 x1 0® ind icates that an  individual exp erien c in g  the re a s o n a b le  m ax im u m  exp osure  has a  1 i n i  ,0 0 0 ,0 0 0  ch a n ce  of deve lo p in g  ca n c e r as  a  result of 
s ite -re la te d  exp o su re . Th is  is re fe rre d  to as  an  "excess life tim e ca n c e r risk" b e c a u s e  it w ould be in add ition to the risks of ca n c e r individuals la c e  fro m  other cau ses . E P A 's  g en era lly  a c c e p ta b le  risk 

ran g e for s ite -re la ted  exp osures  is 1 x 1 0  ® to 1 x 1 0 “  (o n e  in m illion to o ne  in ten thousand).

N o n c a n c e r  h a z a rd s :  E P A  R isk  A s sessm en t G u id a n c e  for S u p erfu n d  (E P A  1 9 8 9 ) s ta tes  that, gen era lly , a  h aza rd  index (H I)  g rea te r than 1 ind icates the potential tor ad v e rs e  n o n can cer effects .

C O M
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T a b le  6-3
S u m m a r y  o f  C a r c in o g e n ic  R is k s  a n d  N o n - C a r c in o g e n ic  H e a ith  H a z a rd s

C e n t ra l T e n d e n c y  E x p o s u r e  
C o n s o l id a te d  I ro n  a n d  M e ta l S ite  

N e w b u rg h ,  N e w  Y o r k

Receptor Cancer
Risk

Cancer Risk Note
Noncancer 

Hazard Index 
(HI)

Noncancer HI Note

C u rre n t/F u tu re
Trespasser - Adolescent 
(12 to 18 years old)

4 x  10® Cancer risk is within ERA 
target range of 1 x 10'“ and 1 
xIO®.

0.7 HI value is below ERA threshold of T.

Recreational User - Adult 4x ' 10® Cancer risk is within ERA 
target range of 1 x lO '* and 1
X 10'®.

0.04 HI value is below ERA threshold of 1.

Recreational User - 
Adolescent (12 to 18 
years old)

4 x 1 0 ® Cancer risk is within ERA 
target range of 1 x lO ’^'and 1
X 10'®.

0.06 HI value is below ERA threshold of 1.

Future —
Site W orker 4 X 10® Cancer risk is within ERA 

target range of 1 x 10-4 and 1
X 10-6.

9 Blood - HI of 5 mostly from ingestion of antimony (2) and thallium (3) in groundwater. 
Whole body - HI of 3 mostly from ingestion of antimony in groundwater.

Lungs - HI of 2 mostly from ingestion of antimony in groundwater.

Skin - HI of 2 mostly from ingestion and dermal contact with RGBs in soil.
Eye - HI value is equal to ERA threshold of 1.
Nails - HI value is eq'ual to ERA threshold of 1.

Resident - Adult 5 x 1 0 ® Cancer risk is within ERA 
target range of 1 x 10-4 and 1 
x lO -6 .

8 Blood - HI of 3 mostly from ingestion of antimony and thallium in groundwater. 

Skin - HI of 2 mostly from ingestion and dermal contact with RGBs in soil.
Eye - HI of 2 mostly from ingestion and dermal contact with RGBs in soil.
Nails - HI of 2 mostly from ingestion and dermal contact with RGBs in soil. 

Whole body - HI of 2 mostly from ingestion of antimony in groundwater.
Lungs - HI of 2 mostly from ingestion of antimony in groundwater.

C O M
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T a b le  6-3
S u m m a r y  o f  C a r c in o g e n ic  R is k s  a n d  N o n - C a r c in o g e n ic  H e a lth  H a z a rd s  -

C e n t ra l T e n d e n c y  E x p o s u r e  
C o n s o l id a te d  I r o n  a n d  M e ta l S ite  

N e w b u rg h ,  N e w  Y o r k

Receptor Cancer
Risk

Cancer Risk Note
Noncancer 

Hazard Index 
(HI)

Noncancer HI Note

Resident - Child (0 to 6 2 x 10 '' Cancer risk is above ERA 
target range of 1 x lO '* and 1 
x 10 ® primarily due to PCBs 
(6x10'®), PAHs (3 x10'®), 
and arsenic in soil (3 x 10'®).

31 Skin - HI of 17 mostly from ingestion and dermal contact with PCBs in soil.
Eye - HI of 16 mostly from ingestion and dermal contact with PCBs in soil.
Nails - HI of 16 mostly from ingestion and dermal contact with PCBs in soil.
Blood - HI of 5 mostly from ingestion of antimony (2) and thallium (2) in groundwater.
Whole body - HI of 4 mostly from ingestion of antimony in groundwater.

Lungs - HI of 3 mostly from ingestion of antimony in groundwater.
CNS - HI of 3 mostly from ingestion of.mercury in soil and inhalation of mercury in groundwater. 
Gl Tract - HI of 3 mostly from ingestion of copper in soil.
Kidney - HI value is equal to EPA threshold of 1.

On-Site Recreational 
User - Adult

4 X 10'® Cancer risk is within EPA 
target range of 1 x 10"* and 1 
X 10'®.

0.5 HI value is below EPA threshold of 1. ^

On-Site Recreational 3 x  10® Cancer risk is within EPA 
target range of 1 x 10 '* and 1 
x10®.

5 Skin - HI of 3 mostly from ingestion and dermal contact with PCBs in soil. 

Eye - HI of 3 mostly from ingestion and dermal contact with PCBs in soil. 
Nails - HI of 3 mostly from ingestion and dermal contact with PCBs in soil.

Cancer risks: An excess lifetime cancer risk of 1x10 ® indicates that an individual experiencing the reasonable maximum exposure has a 1 in 1,000,000 chance of developing cancer 
as a result of site-related exposure. This is referred to as an "excess lifetime cancer risk" because it would be in addition to the risks of cancer individuals face from other causes. 
ERA'S generally acceptable risk range for site-related exposures is 1x10 ® to Ix lO "* (one in million to one in ten thousand).
Noncancer hazards; ERA Risk Assessment Guidance for Superfund (ERA 1989) states that, generally, a hazard index (HI) greater than 1 indicates the potential for adverse 
noncancer effects.

C D M
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T a b le  6-4 
C O P C  S u m m a ry  T a b le  

C o n s o l id a te d  I ro n  a n d  M e ta l S u p e r fu n d  S ite  

N e w b u rg h ,  N e w  Y o rk

C h e m i c a l  N a m e

S u r f a c e  S o i l

S e d i m e n t S u r f a c e  W a f e r
P r o c e s s  A r e a

N o n - P r o c e s s

A r e a

V o la t i l e  O r g a n i c  C o m p o u n d s

2 -B u ta n o n e N o N o Y e s  > N o

A c e to n e N o N o Y e s N o

B e n z e n e N o " Y e s N o N o
E th y lb e n z e n e N o Y e s  ^ N o N o

Is o p ro p y lb e n z e n e N o Y e s ” ' " “ N o N o

M e th y lc y c lo h e x a n e N o Y e s N o N o
M e th y l te r t-B u ty l E th e r N o Y e s N o N o

X y le n e s  (to ta l) N o ■■ • .  Y e s  ' N o N o

S e m i - v o l a t i l e  O r g a n ic  C o m p o u n d s

A c e n a p h th e n e N o N o Y e s N o
A c e n a p h th y le n e N o - ' N o  ■ Y e s N o

A n th ra c e n e Y e s Y e s Y e s N o

B e n z a ld e h y d e N o N o Y e s N o

B e n z o (a )a n th ra c e n e Y e s Y e s Y e s N o

B e n z o (a )p y re n e ,, .. Y e s ~~ "  Y ^ ^ ___ 2 • Y e s N o

B e n z o (b )f lu o ra n th e n e Y e s  ” Y e ^ Y e s N o

B e n z o (g ,h ,i )p e ry le n e *  N o N o ^  Y e s  r N o

B e n z o (k )f lu o ra n th e n e Y e s -  .  - •; T  '  yV s ' " N o

b is (2 -E th y lh e x y l)  p h th a la te Y e s ■ ^ e s ' Y e s N o

B u ty lb e n z y lp h th a la te 1 Y e r . 7 "  ^  Yes*“ " ' ” “ N o

C a rb a z o le Y e s Y e s Y e s  - N o
C h ry s e n e Y e s . Y e s 7  Y e s  ' N o

D ib e n z o (a ,h )a n th r a c e n e Y e s Y e s ^ Y e s N o

D ib e n z o fu ra n Y e s Y e s N o

D irn e th y lp h th a ia te N o N o Y e s N o

2 ,6 -D in it ro to lu e n e N o Y e s  ^ N o N o

D i-n -b u ty lp h th a la te N o N o Y e s N o

D i-n -o c ty lp h th a la te Y e s Y e s  ^ Y e s N o

F lu o ra n th e n e Y e s , Y e s ^  7  ' Y e s  '  ’ N o
F lu o re n e Y e s " “ “ "'‘ Y e s '  Y e s N o

ln d e n o (1 ,2 ,3 -c d )p y r e n e 7 Y e s Y e s  ' ■■ ... N o

2 -M e th y ln a p h th a le n e N o Y e s . Y e ^  ^ N o

4 -M e th y lp h e n o l N o N o .  Y e s  . N o
N a p h th a le n e Y e s Y e s -  Y e s N o

P h e n a n th re n e Y e s Y e s  • I  J e s " ‘ “ "  ^ N o

P y re n e Yes__ Y e s   ̂ ' Y e s ^ N o
T o ta l  P A H s Y e s Y e s Y e s  ' ■ N o
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T a b le  6-4 
C O P C  S u m m a ry  T a b le  

C o n s o l id a te d  I ro n  a n d  M e ta l S u p e r fu n d  S ite  

N e w b u rg h ,  N e w  Y o rk

S u r f a c e  S o i l

C h e m i c a l  N a m e
P r o c e s s  A r e a

N o n - P r o c e s s

A r e a

S e d i m e n t S u r f a c e  W a t e r

P e s t i c i d e s  a n d  P o l y c h l o r i n a t e d  b i p h e n y l s
4 ,4 '- D D D N o N o ; Y e s N o
4 .4 '- D D E Y e s . ' ' V e s “ •:.Y es  , N o
4 ,4 '- D D T Y e s  i Y e s N o N o
T o ta l D D T s Y e s Y e s N o
A id rin N o Y e s ' N o N o

A lp h a -B H C N o Y e s N o N o

a lp h a -C h lo rd a n e N o ___  N o N o N o
A ro c lo r -1 0 1 6 N o • Y e s N o N o
A ro c lo r -1 2 4 2 Y e s N o N o N o

A ro c lo r -1 2 4 8 Y e s Y e s ' Y e s '.  ,  . N o
A ro c lo r -1 2 5 4 Y e s _______Y e s N o N o

A ro c lo r -1 2 6 0 < Y e s N o N o
T o ta l P C B s I r - s -  Y e s 7  ■’" Y e s N o

b e ta -B H C N o - 1 ,  -  Y e s '  ' N o N o
E n d o s u ifa n  s u lfa te Y - , L - Y . e s N o N o
E n d rin .. - Y e s , t Y e s N o N o

E n d rin  a ld e h y d e N o -j^Y es N o
E n d rin  k e to n e . N o " “T ' 7 e s  ■ ~-v* -V «*

r e s N o

g a m m a -B H C " N o  ’ 1  J e s '  " N o N o

H e p ta c h io r Y e s , Y e s N o N o

H e p ta c h io r  e p o x id e N o ‘ ^  Y e s N o N o
M e th o x y c lo r ............Y e s " • Y e s N o N o

I n o r g a n i c s

A lu m in u m Y e s '  ^ Y £ s _______ Y e s Y e s

A n tim o n y . _  j e s  - '  Y e s N o

A rs e n ic Y e s , Y e s .  7 e s N o

B a riu m * .  Y e s ' ' Y®® . _ J ~ Y e s 7 “ N o

B e ry lliu m N o Y e s A " " " " ’  * N o  " " n o

C a d m iu m , Y e s Y e s ' 7  . “Y e T * ' * ‘  7 N o

C h ro m iu m ""Y es Y e s "  ' -■ Y e s  - • N o

C o b a lt Y e s Y e s Y e s  . N o

C o p p e r ^  Y e s " 7 7  Y e s Y e s N o

C y a n id e Y e s N o

Iron Y e s Y e s Y e s ' Y e s

L e a d ■ ‘ Y e s ^ Y e s
. . .  - X ® ® „ 7  7

M a n g a n e s e Y e s  . Y e s Y e s
.

Y ,. c

M e rc u ry
/■ Y e s ' Y e s N*o^

N ic k e l . ^ ‘■ ^ A e s “ " Y e s  " '  ' .- Y e s  ' ' n o '"
S e le n iu m " y e s / - Y e s" ' Y e s N o

S ilv e r Y e s _ Y e s Y e s ; N o

T h a ii iu m N o r e ‘ ■ Y > s  ■ * 7 7 . ^ 9
V a n a d iu m Y e s Y u s . - ' Y e s ■■ "n o

Z in c Y e s Y e s Y e s N o  ”

Y e s  =  S e le c te d  a s  C O P C s  

N o  =  N o t s e le c te d  a s  C O P C s
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■ a d a p t e i i  f r o m  th e  U S G S  f < k w t L r ^ ,  W a f ^ in g e r F a l l s ,  C o r n v a ^ , a n d W s s i  P o in t  t 2 4 , 0 0 0  T o p o g r a p h ic  Q u a d r a n g le s  ( 1 9 5 7 , 1 9 S f ,  i S S I ,  1 9 8 1 )

0 4 1 Mile

F ig u re  1-1 
S ite  L o c a t io n  M a p

Consolidated Iron and Metal Superfund Site 
Newburgh, Orange County, New York
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C :\IM S \G IS \C o n so lid a ted lro n \G IS P ro J ec tF ile \A rcM a p  P r o J e c ts \F lg u r e _ 1 _ 2 _ s ite _ m a p .m x d

Note: aerial photograph dated ̂ ril 2001
LEG EN D

I F o r m e r  A s h /  S la g  P i le  F o r m e r  T i r e  P i le

F o r m e r  S o i l  P i le  m  F o r m e r  S c r a p  M e t a l  P i le

F o r m e r  U n d e r g r o u n d  S i t e  B o u n d a r y  o  2 5  5 0  1 0 0

S t o r a g e  T a n k  “  ------------------- —

1 5 0  F e e t

Figure 1-2 
Site Map

Consolidated Iron and Metal Superfund Site 
Newburgh, O range County, N ew  York
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F ig u re  1-3 
A d ja c e n t  S ite  L o c a t io n  M a p

Consolidated Iron and Metals Superfund Site 
Newburgh, Orange County, New York
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Note: aenal photograf̂  dated April 2001
LEGEND

■  B a c k g r o u n d  S o i l  B o r in g  L o c a t io n s  

-  -  S i t e  B o u n d a r y
0 262.5 525 1,050 Feet

F igu re  2-1
B ackg ro u n d  S o il B o rin g  L o ca tio n s

Consolidated Iron and Metal Superfund Site 
Newburgh, Orange County, New York

----------------------------- — — cdmJ



Note: aerial photô ph dated April 2001

LEGEND
B  S i t e - W id e  S o i l  B o r in g s  

9  M o n i to r in g  W e l ls  

□  P r o c e s s  A r e a  S o i l  B o r in g s

0 25 50 100 150 Feet

Figure 2-2
Process Area Soil Borings, Site-Wide Soil Borings, 

and Monitoring Weil Locations
C o n s o l id a t e d  I r o n  a n d  M e ta l  S u p e r f u n d  S ite  

N e w b u r g h ,  O r a n g e  C o u n ty ,  N e w  Y o r k

--------------------------------------------------------- COM,



C:flUS\GIS\Consolldatedlron\GISPmJectFile\An:MapPnlects\Flgure_2_4JJtAPLlwld

Nots: aerial p/iotograp/i dated April 2001

LEGEND
D  Location of Observed LNAPL and Associated Sample Numbers: 

PASB-02-LNAPL (17-19) Soil Sample (Depth)
GWS-02-LNAPL Groundwater Sample Collected

Just Below the Water Table

□  Soil Boring location With No observed LNAPL

Figure 2-3
LNAPL Soil and Groundwater Sample Locations

C o n s o l id a t e d  I r o n  a n d  M e ta l  S u p e r f u n d  S ite  

N e w b u r g h ,  O r a n g e  C o u n ty ,  N e w  Y o r k

0 25 50 100 150 Feet
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C:\lUSVSIS\Consollcla1oiHron\GISPrqJectfile\AfcM3p Pn,lects\Hgurs_S_3&_2_3_SO_SWjnxd

Note: aerial photograph dated April 2001

LEGEND
O  Sedim ent and Surface W ater Sam ple Locations

Q  Background Sedim ent and Surface W ater  
Sam ple Locations 

-  -  Site Boundary
0 250 500

F igu re  2-4
S ed im e n t an d  S urface  W ate r Sam ple Lo ca tio n s

Consolidated Iron and Metal Superfund Site 
Newburgh, Orange County, New York

1,000 Feet

— ----------  COM-J



Source: USGS Newburgh, Wappinger Falls, Cornwall, and West Point 1:24,000 Topographic Quadrangles (1957, 1981, 1981, 1981)

CDM
Figure 3-1 

Area Topography
C o n s o l id a t e d  I r o n  a n d  M e t a l  S u p e r f u n d  S i t e  

N e w b u r g h ,  O r a n g e  C o u n t y ,  N e w  Y o r k



L e g e n d

I M d B  -  M a r d in  S e r ie s  

1 M d C  -  M a r d in  S e r ie s

] ]  U r  -  U r b a n  L a n d

Figure 3-2
Soils Map for the City of Newburgh

Consolidated Iron and Metal Superfund Site 
Newburgh, Orange County, N ew  York
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PRINCIPAL FORMATIONS AND MEMBERS
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5 >.
i  ® 
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Snake

Hill
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Utica
Glens Falls
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flh 
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Group

P I

F C

F o r t
A n n
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Maaaow» Min

WhiiQ.
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l i t t le
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Galway

Polsdam

CopakJ
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17.
L a k e

B r i i r c l i f f  

— 1? ^ ^
P in e

P la in s
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l a c o n i c  S e q u e n c e
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A l l  r o c k s  

o f  t h i s  s e q u e n c e  

t r a n s p o r t e d  w e s t w a r d  

a n d  n o w  l ie  w i t h in  

S n a k e  H i l l  s h a le

Austin Glen

Mount Merino

Indian River

D e e p  K i l l

H a t c h  H il l

9

M. QianviSe 
Browns Pond 

Uudd Pond

Diamond
Rock

M etlaw ee Nassau

Zion Hill Curtis M|n.

M ettaw ee Nassau

Bomoseen

Rensselaer

jEigure 6.1. This chart summarizes the Cambrian and Ordovidan rock for­
mations found in tlte Hudson-Mohawk Lowlands and Taconic Moun­
tains. Compare this figure with Plate 3 to see how these formations fit 
into the geology of the State as a whole. Abbreviations are translated as 
follows; Am=Amsterdam; 8k=Bu$hkiIl Shale; Bv=BaJmvUle; FC=Fort 
Cassin; Low=Lowville; M=Martinsburg; Or=Orwell; PA=Pen Argyl; 
PI=Providence Island; Q=Quassaic; Rb=Ramseyburg Member; Sch=Sch- 
enectady; Ticon=Ticonderoga; W=Walloomsac.

Source: Isachsen et at. (2000)
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Bedrock Stratigraphy
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Surficial Geology of Newburgh and Vicinity
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Source: LBG. (1995)
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Figure 3-5  

Sand and Gravel Aquifers
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Note: aerial photograph OateO April 2001
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Figure 3-7
Geologic Cross Section Location Map

Consolidated Iron and Metal Superfund Site 
Newburgh, Orange County, New York
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NOTE:
1, WATER TABLE IS ESTIMATED FROM 8 / 0 4  WATER LEVEL MEASUREMENTS
2 . DEEPER LITHOLOGY IS EXTRAPOLATED FROM DEEPER SOIL BORINGS AT M W -1  AND M W -4 , AND CROSS SECTIONS FROM AN ADJOINING SITE (B B L 1997 )
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Geologic Cross Section AA' 
Consolidated Iron and Metal Superfund Site 

Newburgh, Orange Coun^, New York



Note: aerial photo^aph dated April 2001
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Note: aerial photograph dated April 2001
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Figure 3-11
Land Use Map for the City of Newburgh 

Consolidated Iron and MEtal Superfund Site 
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Legend

■  SW S S: S ite-w ide Surface  
Soil Sam ple Location

B e n zo (a )p yren e  ug/kg
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B PASS: Process A rea Surface ,

Soil Sam ple Location [ _ J  660-1,500 |
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L e g e n d

■  SW SB: S ite-w ide Subsurface 
Soil Sam ple Location

D PASB: Process Area Subsurfece 
Soil Sam ple Location

  Benzo(a)pyrene Concentration
Contour 

All values in ug/kg 
J = estim ated data due to exceeded  

quality control criteria 
Benzo(a)pyrene Site-Specific Soil Screening Criteria = 62 ug/kg 
Potential Clean-up Level (CRQL) = 660 ug/kg________________

Benzo(a)pyrene ug/kg
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SW S S: S ite-w ide Surface  
Soil Sam ple Location
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Soil Sam ple Location
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Aroclor 1254 Concentration
Contour □  4 ,000  -  6 ,000

All values In ug/kg 
J  = estim ated data due to exceeded  quality control criteria 
Aroclor 1254 Site-Specific Soil Screening Criteria = 110 ug/kg 
Potential Clean-up Level (CRQL) = 1000 ug/kg
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Soil Sam ple Location
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—  Aroclor 1254 Concentration  
Contour 

All values In ug/kg 
R = rejected data 
J  = estim ated data due to exceeded  quality control criteria 
Aroclor 1254 Site-Specific Soil Screening Criteria = 110 ug/kg 
Potential Clean-up Level (CRQL) = 1000 ug/kg
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Legend

■  SW S S: Site-w ide Surface  
Soil Sam ple Location

0  PASS: Process A rea Surface  
Soil Sam ple Location

  Total PCBs Concentration
Contour

(000) Total PCBs in ug/kg

Total PCBs (ug/kg)

I I 7 0 - 1 ,0 0 0  I
II I 1,000-10,000 I

n  10,000-20,000 I
1 I 2 0 ,0 0 0 -3 0 ,0 0 0  j

I
Note: No quiifiers are shown as  the values are a sum of total PCBs 
Potential cleanup level (TAGM) = 1 ppm  (1,000 ug/kg)

30 .000  - 40 ,000
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Legend

■  SW SB: S ite-w ide Subsurface  
Soil Sam ple Location

n  PASB: Process Area Subsurface 
Soil Sam ple Location

Total PCBs Concentration  
Contour

(000) Total PCBs in ug/kg

Note: No quiifiers are shown a s  the values are a sum of total PCBs 
Potential cleanup level (TAGM) = 10 ppm  (10,000 ug/kg)
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L e g e n d

SW S S: S ite-w ide Surface  
Soil Sam ple Location

PASS: Process A rea Surface  
Soil Sam ple Location

Arsenic Concentration Contour

Arsenic mg/kg

I I 0 .3 9 - 7 .5  □  2 0 - 2 5

□  7 . 5 - 1 0  I I 2 5 - 3 0

F igu re  4-3a
S urface  S o il A rs e n ic  Iso co n ce n tra tio n  Map

Consolidated Iron and Metal Superfund Site 
Newburgh, Orange County, New York

All values in mg/kg  
R  = rejected data
J = estim ated data due to exceeded  quality control criteria 
Arsenic Site-Specific Soil Screening Criteria = 0.39 mg/kg 
Potential Clean-up Level (CRQL) = 7.5 mg/kg
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Consolidated Iron and Metal Superfund Site 
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F igu re  4-4a
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Consolidated Iron and Metal Superfund Site 
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Cadmium Site-Specific Soil Screening Criteria = 1 mg/kg 
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Legend
■  SWSS: Site-Wide Surface 

Soii Sample Location

D PASS; Process Area Surface 
Soil Sample Location

—  PASS & SWSS Lead 
Concentration Contour

All values In mg/kg 
R  = rejected data 
J = estim ated data due to exceeded  quality control criteria 
Lead Site-Specific Soil Screening Criteria = 400 m g/kg  
Potential Clean-up Level (CRQL) = 5000 mg/kg_________
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Legend
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LEGEND
9  Monitoring W ells

All values a re  in micrograms per liter (ug/L)
R1 ? round 1 groundwater sampling event
R2 = round 2 groundwater sampling event
U = non-detected value
R = rejected sam ple from laboratory
J = value is estimated due to exceeded quality control criteria
S S G W S C  = site-specific groundwater screening criteria
— -  =  the value does not exceed the S S G W S C

Figure 4-6
Indicator Contaminant and VOC Exceedances in Monitoring Wells
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LEGEND

O  S e d im e n t  a n d  S u r fa c e  W a t e r  S a m p le  L o c a t io n s  

“  “  S i t e  B o u n d a r y

|5 0 0 |  V a lu e  e x c e e d s  th e  c a lc u la t e d  9 5 %  U C L

SSSDSC = site-specifc sediment saeening criteria U = non-detected valueJ = value is estimated due to exceeded quality control criteriaR = rejected sample from laboratoiy
All organic values are in micrograms per kilogram (ug/kg)Ali inorganic values are in milligrams per kilogram (mg/kg) 
Dashed cell indicate that the value does not exceed the SSSDSC

Ch«nical Name r^SsBscI
Benzo(a)anthracene 52 20.00C
Benzo(b)fluoranttiene 52 16,00(
Benzo(a)pyrene 52 15,O0(
Indenod ,2,3-cd)pvrene 52 7.40C
Dibenz(a.h)anthracene 211 1.490.e
Aroclor-1248 1 c
Arsenic 6 6.4
Cadmium 0.6 1.1
Copper 16 92.7
ton 20000 33,594.2
Lead 31 85.3
Zinc 120 195.5

F igu re  4-7
In d ic a to r C o n tam inan t E xceedances in  S ed im ent

Consolidated Iron and Metal Superfund Site 
Newburgh, Orange County, New York
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LEGEND
O  S e d im e n t  a n d  S u r fa c e  W a t e r  S a m p le  L o c a t io n s  

—  S ite  B o u n d a r y

ISO O l V a lu e  e x c e e d s  t h e  c a lc u la t e d  9 5 %  U C L  

All va lues a re  in m icrogram s perkilogram  (ug/kg)
D a s h e d  c e l ls  in d ic a te  th a t  th e  v a lu e  d o e s  n o t  e x c e e d  

S S S W C  =  s i te - s p e c if ic  s u r fa c e  w a fe r  s c re e n in g  c r i te r ia  

J  =  V a lu e  is  e s t im a te d  d u e  to  e x c e e d e d  q u a li t y  c o n t ro l c r i te r ia  

U  =  n o n -d e te c te d  v a lu e .

D u p  =  d u p lic a te  

U C L  =  u p p e r  c o n f id e n c e  lim it

F igu re  4-8
In d ic a to r C o n tam inan t E xceedances in  S urface  W ater

Consolidated Iron and Metal Superfund Site 
Newburgh, Orange County, New York
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Note: aerial photograph dated April 2001 ,
LE G E N D
O  Loca tion  o f O bse rved  L N A P L  a nd  A ssoc ia te d  S am ple  N um bers:

PASB-02-LNAPL (17-19) Soil Sample (Depth)
GWS-02-LNAPL  Groundwater Sample Collected Just Below the W ater Table

□  Soil B oring  loca tion  W ith  N o  o bse rve d  LN A P L

Cross Section

NOTES;
J = value estimated due to exceeded quality control criteria MTGE ~ Methyl tert-Butyl Ether 
LNAPL = light non-aqueous phase liquid TPH = total petroleum hydrocarbons
SSGWSC -  site-specific groundwater screening criteria VOCs = volatile organic compounds
SSSSC = site-specific soil screening criteria

Figure 4-9a
VOC Screening Criteria Exceedances and TPH Results: 

Soil and Groundwater LNAPL Samples

A
 C o n s o l id a te d  I r o n  a n d  M e ta l  S u p e r fu n d  S ite  
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Chemical Name 1iOWS.054.NAPL

Oieset Range 
Organics

0.78

S W S B - 1 5 - L N A P L  

( 8 - 1 0 ’  b g s )

T D =  3 0 '  b g s

T D = 1 5 ' b g s

. T o p  o f  c la y  

o b s e r v e d  a t  2 7 ’ b g s

ChemieaiName I8W8B-164.NAPL
TPH <mq/kfl)
TerDhenvl-D14 85
Diesel Range 
Oroanics

71

T D =  1 5 ’ b g s

G W S - 1 6 - L N A P L  

, ( 1 3 ’ b g s )

T o p  o f  c la y , . G W S - 1 5 - L N A P L  

( 2 6 ’  b g s )

T D =  2 8 '  b g s

Legend
= w a te r  le v e l 

18 =  p iD  re a d in g  in p a r ts  p e r  m illio n
* •  = g ro u n d w a te r  s a m p le  a n d  d e p th

■  =  s o il s a m p le  in te rv a l
□  =  in te rv a l o f  o b s e rv e d  L N A P L  a n d /o r  s h e e n

 ̂ bgs =  b e lo w  g ro u n d  s u r fa c e
TO =  to ta l d e p th  o f  b o rin g

mg/L =  m illig ra m s  p e r  L ite r
mg/kg =  m illig ra m s  p e r K ilo g ra m

=  g ro u n d  s u r fa c e

J =  v a lu e  e s t im a te d  d u e  to  e x c e e d e d  
q u a lity  c o n tro l c r ite r ia  

LNAPL =  lig h t n o n -a q u e o u s  p h a s e  liq u id  
MTBE =  M e th y l T e r t-B u ty l E th e r  

TPH =  to ta l p e tro le u m  h y d ro c a rb o n s  
VOCs =  v o la t ile  o rg a n ic  c o m p o u n d s  

mq/l  =  m ic ro g ra m s  p e r lite r

N o te : G ro u n d w a te r  s a m p le s  w e re  c o lle c te d  a t 
th e  m id p o in t o f  th e  5- fo o t G e o p ro b e  S c re e n .

Chemical Name |IGWS.16.
L napl

VOCs (ua/L1
Benzene 21
Toluene 120
Ethylbenzene 36
m.D-Xvlenes 230
TPH (mo/U
Diesel Range 1.2
Organics.,

Chemical Name 1IGW8.16. 1
Ln apl 1

I6W8.16.
Ln apl4>up

VOCs fua/LI
MTBE 1158 165 1
TPH (mg/L)
Motor Oil 4.4 9.7 J
Diesel Range 
Organics.......

3.2 3.3 J

H o r iz o n ta l S c a le

C D M
150 '

F ig u r e  4 -9b  
L N A P L  C r o s s  S e c t io n  
C o n s o i id a te d  ir o n  a n d  M e ta i S ite  
N e w b u rg h ,  O ra n g e  C o u n ty ,  N e w  Y o r k
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R e le a s e d  P A H s  a n d  m e t a ls  t o  a tm o s p h e r e ,  w h ic h  p r e c ip i t a t e d  b a c k  t o  g r o u n d  s u r f a c e

B e r m I
S u r fa c e  r u n -  -

Estim ated W oter Table  

Fill (Sand & Gravel) 

Sand &  Gravel ,I . . I  Sand &  Gravel 
X  C ontam ination Migration (N ative M aterial)

Estim ated Site 0oundary ^  C la y /S n r  006° ^ irn d /G ra v e l

NOTE:
1. WATER TABLE IS ESTIMATED FROM 8 / 0 4  WATER LEVEL MEASUREMENTS NOT TO SCALE

CDM
Figure 5-1 

Conceptual Site Model 
Consolidated Iron and Metal Superfund Site 

Newburgh, Orange County, New York


