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1 REMEDIAL INVESFGATION REPORT

RAMCO STEEL SITE

Buffalo, New York
NYSDEC Site No. 915046B

EXECUTIVE SUMMARY

This document presents the results of a Remedial Investigation (RI) conducted at the Ramco Steel
(Rarnco) site, City of Buffalo, Erie County, New York. The purpose of the investigation was to
characterize site environmental conditions, evaluate the nature and extent of potential contaminants at
the site, and to evaluate the risks posed to human health and the environment, if any, as a result of
site contaminants. This investigation was conducted under the Order on Consent (Order) between
Axia, Inc. and the New York State Department of Environmental Conservation (NYSDEC).

The Ramco site is located at 110 Hopkins Street in Buffalo, New York. The associated steel
processing facility is currently operated by Niagara Cold Drawn Steel (NCDS). At present, the site is
classified as a "Class 2" site in accordance with Title 6 of the New York State Code, Rules and
Regulations Part 375 (6 NYCRR 375). The NYSDEC's Inactive Hazardous Waste Disposal Site
registry states for the Ramco site (site number 915046B) that the pond in the rear of the plant was
used to dispose of waste pickle liquor, rinse water, lime sludge, iron and chrome and is the primary
area of concern for the site.

The entire Ramco site, as defined by the NYSDEC, is comprised of approximately 17 acres which is
separated into two areas by an existing railroad spur which runs north-south through the property.
The western portion of the property includes the on-site pond and associated surrounding land and
covers an area of approximately 8.5 acres. The eastern portion of the property, under operation of
NCDS, consists of a manufacturing building and associated parking and storage areas. For the
purposes of the RI completed under the Order, the study area is limited to the western portion of the
property which includes the pond area and surrounding land.

The Ramco site is and historically has been a steel processing facility. During the operational period
of the plant the principal business activity was the processing of mill steel to produce various products
by mechanical methods. The processing of steel prior to manufacturing operations has continued to
be a part of the plant operation from 1929 to present day, although, the actual pickling process and
facility equipment has evolved over the years. Beginning in 1929 and ending in 1986, the pickling
process consisted of dipping steel in an acidic solution. In 1986, the pickling process was changed to
a shot blasting process which does not include the use of acid materials to remove scale.

For the period of approximately 1929 to 1979, industrial wastewater allegedly was discharged directly
to the on-site pond, although conflicting information exists regarding the discharge of spent pickle
liquor into the pond during the period of 1929 to 1972. A NYSDEC information request response
from Axia, Inc. states that acid rinse waters were disposed of into the pond during that period,
however spent pickle liquor was sewered. Ramco Steel's response to a similar inquiry in 1976
indicates that spent pickle liquor was disposed of in the pond. For the period of 1975 to 1979, from
other information gathered by the NYSDEC, it appears that wastewater was discharged to the pond
under a New York State Pollution Elimination Discharge System (SPDES) permit.
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In 1978, the pond water reportedly was neutralized with sodium hydroxide to a neutral pH. In 1979,
the wastewater discharge point reportedly was eliminated and no further industrial wastewater was
directed to the pond. The discharge lines from the plant operation to the pond apparently were closed
under the supervision of the NYSDEC. For the period 1979 to 1986, industrial wastewater
reportedly was directed to the Buffalo Sewer Authority for treatment. Spent pickle liquor wastes
allegedly were shipped off-site for beneficial recovery in wastewater treatment operations.

Land use in the immediate vicinity of the Ramco site is used for industrial and light-industry purposes
with residential/light industry areas to the east. A significant portion of the areas to the north, south
and west of the Ramco site are used for industrial purposes or are swamp-marsh areas. Much of the
marsh areas have been filled, although smaller unfilled areas still exist. Residential areas exist
approximately one-third mile to the east and are interspersed with light industry.

Properties surrounding the Ramco site include: the Altift Landfill, which partially encroaches the
Ramco site, a 25-acre automobile junkyard (Skyway Autoparts, Inc.), and Greif Bros. Containers
(manufacturer of fiber drums) to the north; a railroad line and an abandoned auto parts supplier
(Sloan Auto Parts) to the south; Hopkins Street to the east; and a railroad right-of-way to the west
and the Republic Steel Landfill to the southwest. Residential areas closest to the site are in locations
which are not likely to be impacted by potential contaminant migrations from the site. The Altift
Landfill to the north and the Republic Steel Landfill to the southwest are listed as inactive hazardous
waste disposal sites with the NYSDEC. The Altift Landfill is of significant importance to the Ramco
site due to its proximity to Ramco and the fact that contaminants have been detected at the Altift site.
The Altift Landfill site encroaches upon the northern portions of the pond.

To evaluate significant ecological concerns related to site contaminants, a habitat based assessment of
the site and surrounding areas was completed in accordance with NYSDEC guidance documents.
Based on this work, NYSDEC Significant Habitats and endangered species have not been identified at
the site or within 1 mile of the site. NYSDEC designated wetland areas have been identified adjacent
to the site and the site pond is listed on the national wetland inventory compiled by the U.S. Fish and
Wildlife Service. A wetland delineation of the site was completed for the site in accordance with the
U.S. Army Corps of Engineers Wettands Delineations Manual (January 1987). Based on this work,
the on-site pond area and a smaller parcel of land on-site have been delineated as wetland areas based
on the three parameter technique (vegetation, soil, and hydrology) outlined by the U.S. Army Corps
of Engineers. With regard to potential ecological concerns related to the site, the important
contaminant exposure route associated with the Ramco site is direct uptake of pond sediments, aquatic
plants, and prey species that may consume or be in direct contact with pond sediments. Other
potential exposure pathways also exist for the on-site pond. Two recreational areas are located in the
proximity of the site: Tifft Farm Nature Preserve approximately 1 mile to the northwest, and South
Park municipal park located approximately 3/4 mile to the south of the Ramco site.

The geology of the site is characterized primarily by four distinct units overlying bedrock; fill, silty
sand unit, sandy clay unit, and till. The silty sand and sandy clay units were identified consistently
across the site and have also been identified as continuous units at adjacent sites. Surficial materials
in the fill area of the site are composed of various fill or debris type materials - slag, brick, cinders,
steel, concrete, tire, and wood to depth ranging from 4 to 8 feet below grade. In addition, oily waste
material was found in fill at three locations within the fill area (test pit locations #2, #4 and #7). The
oily material was intermixed with water contained in the fill material, with no apparent
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interconnection of the oily wastes between the three locations based on other test pits and monitoring
wells installed in the area. Various other fill material, typically slag fill around railroad tracks, has
been used across the site. The source of fill at the site and the dates of deposition of fill material
across the site have not been determined. The southern extent of the Altift site which was used for

disposal of industrial demolition debris encroaches upon the Ramco pond.

The silty sand and silty clay units are composed of native materials with a thin zone of till material
encountered in some boring logs at the base of the silty clay. The silty sand and silty clay units were
found continuous across the site with thicknesses of the sand unit varying between 0.5 to 3 feet and
the clay unit ranging in thickness from 2 to 3 feet. Hydraulic conductivities for samples of the silty
clay unit collected from borings and from beneath the pond were less than 1 x 107 cm/sec. The silty
clay unit is believed to be a confining unit between the overlying water bearing materials and the
underlying bedrock. Bedrock at the site has been identified over a majority of the site as limestone of
the Skaneateles Formation. In areas toward the northwest, the limestone pinches out and the
underlying shale of the Marcellus Formation is encountered. Based on data from the adjacent
Republic Steel and Altift landfill sites, the Ramco site is positioned on a bedrock ridge which is
orientated in the approximate east-west direction. The bedrock slopes away from the site in the north
and south directions with overburden thicknesses increasing in these same directions.

The site area and surrounding areas to the north in the prominent direction of surficial water flow are
characterized by lowlying marsh areas with many stagnant surface water features. This area is also
dissected by many man-made features such as elevated railroad tracks and roads which have
presumably altered the natural flow patterns of the area. Surface water flow from the pond to
adjacent areas has been observed to be minimal with little or no flow observed from these areas. Due
to the marsh conditions of the area, surface water in the area is believed to be interconnected with

shallow groundwater above the silty clay confining unit overlying bedrock.

Based on evaluation of available groundwater elevation data, groundwater patterns in the area are
characterized by radial flow from the Altift Landfill site. No apparent vertical groundwater flow
patterns have been observed based on water level readings from on-site wells. --

The remedial investigation was undertaken to further characterize and evaluate site specific physical
properties of the site and the extent of potential contaminants on-site. Monitoring wells were installed
on-site to evaluate geologic and contaminant concerns related to groundwater. Surface water and
sediment sampling in the on-site pond and at adjacent areas was completed to address potential
contamination of sediment and surface water within the pond and other areas. Soil contaminants were
also evaluated through surface and subsurface soil sampling in the fill area located to the north of the
Ramco pond and at monitoring well locations. Samples of sediment, soil, groundwater, and surface
water were tested for the presence of chemical compounds. Sediment and soil samples were also
tested for radiological contaminants.

The results of the environmental media sampling identified chemicals contaminants within sediment,
soil, and groundwater. Contaminants were also identified within these media at off-site locations,
however, it is unlikely that off-site contaminants are related to the release of contaminants from the
Ramco site. Constituents representing contaminants of concern in sediments and soil on-site include
semivolatile organic compounds (specifically PAH compounds), PCBs, and metals. Surface water
within the pond was free of contamination, with exception to high levels of iron, manganese, and
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magnesium above NYS water quality standards. Similarly, groundwater was free of contamination
with exception to the previously noted inorganic parameters and limited volatile organics detected in a
single well near the Altift Landfill site. No radiological contamination was identified in sediment or
soil samples from the site. Potential pathways for off-site migration of contaminants from site media
are limited and the release of identified contaminants to off-site areas is unlikely based on current site
conditions.

Based on an evaluation of current/future human health risks associated with site condition, the level of
human health risk associated with the pond sediment and the site in general is not considered
significant. For ecological risk considerations, the important exposure route associated with the site is
direct uptake of pond sediment as well as consumption of plants and prey species that may consume
or be in direct contact with pond sediment. The levels of contaminants detected in the pond sediment
were below the levels representing a risk from acute exposure. Due to the apparent lack of organisms
within the pond and sediment mechanisms for mobilizing contaminants into the food chain are
reduced. These conditions arise from a lack of significant ecologic pathways believed to be due, in
part, to the levels of contaminants, specifically metals, within pond sediment.

Based on the results of the remedial investigation, the site does not currently present an imminent
threat to human health or the environment. Groundwater concerns have been evaluated through
completion of supplemental sampling and have been found to contain limited constituents above NYS
standards. Constituents which have been detected above NYS standards within groundwater included
iron, magnesium, manganese, and sodium. The levels of these constituents are believed to be
associated with background water quality conditions rather than site related contaminants.

Concern has been raised regarding the risk to ecological concerns because of contaminants contained
within the on-site pond sediment. Currently, the pond contains limited fish, benthic invertebrates and
other aquatic organisms, due in part to contaminant levels within pond sediment and the historical use
of the pond, which may potentially reduce the biological mechanisms for mobilizing contaminants.
Other exposure pathways exist for ecological concerns and may include ingestion of sediment,
consumption of aquatic organisms, ingestion of plant detritus and direct contact with sediment.
Remedial options which may be used to mitigate exposure pathways of concern will be evaluated
through the completion of a Feasibility Study to be completed for the site.
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REMEDIAL INVESTIGATION REPORT

RAMCO STEEL SITE

Buffalo, New York
NYSDEC Site No. 9150468

1.0 INTRODUCTION

This report presents the results of a Remedial Investigation (RI) of the Ramco Steel site, City of
Buffalo, Erie County, New York. The purpose of the investigation was to characterize site
environmental conditions, evaluate the nature and extent of potential contaminants at the site, and to
evaluate the risk posed to human health and the environment, if any, as a result of site contaminants.

The Ramco Steel (Rarnco) site is located at 110 Hopkins Street in Buffalo, New York. The
associated steel processing facility is currently operated by Niagara Cold Drawn Steel (NCDS).
Figure 1-1 illustrates the relative location of the site to neighboring areas. The New York State
Department of Environmental Conservation's (NYSDEC) Inactive Hazardous Waste Disposal Site
registry states for the Ramco site, site number 915046B, that the pond in the rear of the plant was
used to dispose of waste pickle liquor, rinse water, lime sludge, iron and chrome. This listing
identifies the pond as the primary area of concern for the Ramco site. At present, the site is
classified as a "Class 2" site in accordance with Title 6 of the New York State Code, Rules and
Regulations Part 375 (6 NYCRR 375).

As an initial step in the RI process, a work plan was developed which described the scope of work for
the RI. The RI Work Plan for the Ramco site, entitled Remedial Investigation Work Plan, Ramco
Steel Site, Buffalo, New York, NYSDEC Site No. 915046. June 1992 gork Plan), was approved by
the NYSDEC and is included as an appendix to an Order on Consent between Axia, Inc. and the
NYSDEC for the completion of the RI activities. Field activities for the RI as presented in the RI
Work Plan were completed in May 1993. Subsequent to the completion of field activities a draft
Remedial Investigation Report was submitted to the NYSDEC in July 1993. Comments on this draft
RI report were provided by the NYSDEC and scope of work for supplemental investigations was
developed for completion of the remedial investigation for the site. This supplemental investigation
scope of work was approved by the NYSDEC in March 1994. Field work for completion of the
supplemental investigations was completed in June 1994. This RI report includes discussions
regarding both the initial remedial activities completed in May 1993 and supplemental investigations
completed in March 1994.

The initial Work Plan and subsequent supplemental investigation outlined the rationale for and scope
of the remedial investigation for the Ramco site. The focus of the investigation was the pond area
and area of fill material adjacent to the pond. Investigation of active portions of the site to the east of
the pond and fill areas operated by NCDS was not addressed in the Work Plan and thus, discussions
regarding the condition of the active NCDS plant area and any associated environmental concerns are
not included in this RI report. Supplemental investigations were completed to clarify data gaps and
additional evaluations which were required based on the results of the initial RI activities.
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1
1.1 PURPOSE OF REPORT

This report presents and evaluates site investigation and laboratory analytical data collected during the
remedial investigation and supplemental investigations. It has as its objectives:

• To provide an understanding of existing site conditions

• To characterize the nature, extent and distribution of site contamination

To evaluate the risk, if any, posed to human health and the environment resulting from
site related contamination

• To make available the data needed to select and evaluate cost effective and appropriate
remedial alternatives, if required.

1.2 SITE BACKGROUND

Background information on the Ramco site is summarized below in terms of:

• Site Description
• Site History
• Previous Investigations

1.2.1 SITE DESCRIPTION

The Ramco site is and historically has been a steel processing facility. During the period the plant
was operating as Ramco Steel Inc. and throughout the history of the site, the principal business
activities were the processing of mill steel to produce various products by mechanical methods, such
as shearing, milling, grinding, cutting or drawing. The entire Ramco site is comprised of
approximately 17 acres, with the property separated into two areas by an existing railroad spur which
runs north-south through the property. The eastern portion of the property consists of a
manufacturing building and associated parking and storage areas. The western portion of the property
includes the on-site pond and associated surrounding land. Figure 1-2 illustrates the location of the
plant building and the pond relative to the site boundaries. The eastern portion of the property
containing the manufacturing building covers an area of approximately 8.5 acres, and the western
portion including the pond and associated area comprises a similar acreage.

The Ramco site has generally been defined as the entire 17 acre parcel encompassing both the pond
area to the west and the manufacturing building area to the east of the railroad spur. For the
purposes of the RI completed under the Order between Axia, Inc. and the NYSDEC, the Ramco site
is considered that portion of the property to the west of the railroad spur which includes the pond area
and surrounding land (refer to Figure 1-2).
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Properties surrounding the Ramco site include the Altift Landfill which partially encroaches the
Ramco site, a 25 acre automobile junkyard (Skyway Autoparts, Inc.), and Greif Bros. Containers
(manufacturer of fiber drums) to the north; a railroad line and a partially abandoned auto parts
building (Sloan Auto Parts) to the south; Hopkins Street to the east; and a railroad right-of-way and
Republic Steel Landfill to the west (refer to Figure 1-2). Other businesses in the area of the Ramco
site include: a cement blocldconcrete distributor to the north, a scrap metal processor, and additional
light industrial and residential areas. The surrounding land use can be generally categorized as
medium density industrial, with commercial and residential occupants located to the east of Hopkins
Street.

The following provides a brief introduction to adjacent properties to the Ramco site. Of significance,
information on the Altift Landfill, the Republic Steel Landfill and the property immediately to the
south (Sloan Autoparts) is presented. Both the Altift and Republic Steel sites are listed as NYSDEC
inactive hazardous waste disposal, "Class 2", sites.

Altift Landfill

The Altift Landfill is located immediately to the north of the Ramco site covering an area of
approximately 25 acres with the southern areas of the landfill encroaching on the Ramco pond. The
landfill was operated over the period of 1930's to 1984. According to the NYSDEC, the operational
history of the landfill included the disposal of domestic and industrial waste materials. During the
1950's and 1960's the landfill reportedly was used as a chemical landfill by among others Allied
Chemical Company, Buffalo Dye plant. Materials allegedly disposed in the landfill during this period
include: metal sludges, naphthalene, monochlorobenzene, dye, oil sludges and phenolic compounds.
For the period of 1975 to 1984, the Altift site reportedly was used for the disposal and filling of solid
wastes including, shredder waste from.automobile manufacturing, fly ash, sand wastes, and
demolition debris.

Numerous investigations have been completed at the site by the NYSDEC and others over the past
years and currently, Allied-Signal, Inc. is completing a Remedial Investigation/Feasibility Study for
the site. The field investigation has been initiated with completion of the project scheduled for the
Fall of 1994. Information available from the site, including boring logs, groundwater elevation data
and analytical testing data from completed sampling at the site have been made available for use in
evaluating conditions on the Ramco site. Where applicable, information from the Altift Landfill has
been included by reference.

Previously conducted investigations at the Altift site have identified contamination of surface water
bodies, groundwater, and sediments in and around the landfill area. Contaminants identified in
groundwater at the site include: iron, chromium, mercury, arsenic, benzene, naphthalene, phenolics,
toluene and xylene. Surface water contaminants detected on the Altift site include: aluminum,
antimony, chromium, iron, lead, magnesium, manganese, zinc, copper, and phenolics. A number of
pesticides compounds were also identified in the surface waters of the site including: 4,4'-DDE, 4,4'-
DDT, and alpha-Endosulfan. Sediments in ponds adjacent to the south of the Altift site were found to
contain: acenaphthene, benzene compounds, toluene, xylene, 3,3-dichlorobenzidine, in addition to the
metals found in the surface waters on-site.
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The characteristics of this site from both a geologic/hydrogeologic and contaminant make-up are
important in identifying impacts to the Ramco site. Groundwater flow patterns at the Altift site have
been identified in previously completed reports to be migrating in a radial pattern away from the
interior portions of the site. This would indicate that there may be a potential for migration of
contaminants from the Altift site to the Ramco site and/or into adjacent surface water bodies, i.e. the
on-site Ramco pond. It is also important to note that fill material at the Altift site has been identified
to be located very near the northern boundary of the Ramco pond. Plate 1 illustrates the relative
location of the Altift site to the Ramco site.

Republic Steel Landfill

The Republic Steel Landfill, also know as the Marilla Street Landfill, is located immediately
southwest of the Ramco site. This site covers an area of approximately 200 + acres and was used
between the period of 1930 to 1981 for the disposal of wastes generated from the Republic Steel
plant. LTV Steel also operated the former Republic Steel plant and is currently responsible for
closure of the site. Materials disposed in the landfill reportedly include slag, precipitator dust,
wastewater treatment clarifier sludge. railroad ties, checker bricks. scrap wood, tool scale, blast
furnace dust, Basic Oxygen Furnace brick, and miscellaneous construction debris. Prior to 1981,
materials placed in the landfill apparently were not segregated, however, following the November
1980 classification of BOF dust as EP-Toxic hazardous waste due to lead leachability, all materials
reportedly were segregated according to waste type.

The site has been subject to a number of investigations by the NYSDEC and USEPA over the years.
Currently, LTV Steel is in the process of closing the landfill by capping and is conducting a Phase II
investigation program for the site. Based on previous investigation at the site, analytical results of
groundwater samples collected on-site have indicated elevated levels of arsenic, cadmium, chromium,
iron, lead, manganese, sulfate, phenolics, and tetrachloroethylene. Groundwater patterns of the
shallow aquifer material have been shown to flow in a radial direction outward from the landfill
where it may be intercepted by perimeter ditches on the east and west sides of the landfill which
direct flow toward a pond at the north end of the site or may flow beyond the SAE boundaries to off-
site locations. The extent of potential off-site groundwater migration is indeterminable at the time of
this report. Original site conditions, prior to landfilling, are believed to be similar to other
surrounding sites consisting mostly of swampy-marsh areas.

Currently, the site is inactive and areas of the site are undergoing closure under NYS Part 360 and
USEPA RCRA regulations. To more fully understand geologic and hydrogeologic conditions in the
area, geologic/hydrogeologic information from the Altift, Republic Steel and Ramco sites is being
shared between the parties responsible for investigating the areas.

Sloan Autoparts

Limited information is available as to the current conditions of this area immediately to the south of
the Ramco site and past owners and operators of the site. Currently, the site is characterized by an
abandoned building and associated areas, two large surface impoundments are located to the west and
south of the main building area. The material placed in these impoundments appears to be a lime
precipitate or similar material.
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Previous owners and/or operators of the site were identified from Buffalo area directories dating to
back to the 1940's. Based on the review of the directories, Prest-O-Lite Company, Inc. operated at
the site previous to 1940 and through approximately 1946 to 1953. Information as to the operations
performed on-site or products manufactured during this period of time was not available. From the
period of 1943/1953 to 1966, Linde Company, a Division of Union Carbide was the listed occupant
for the site. The existence of large quantities of lime material may be waste material generated from
acetylene gas production at the site during the operation period of Linde. During this operational
period, acetylene gas was commonly generated using a carbonate process which resulted in the
generation of lime waste material. From the period of 1966 to the 1980's the site was listed as
occupied by Sloan Autoparts, Inc. It is presumed that the site was used for the storage and sale of
used or new autoparts during this period of time. No known investigations of this property have been
completed.

1.2.2 SITE HISTORY

The Ramco site is and has historically been a steel processing facility. For the period of 1929 to
present, the site has been owned and operated by several companies. The following lists a
chronology of site owners and operators:

1929 to Nov. 1972

The western (pond) portion of the site was owned largely by the City of Buffalo through
1952, when it was purchased by Bliss and Laughlin Steel. The eastern (plant) portion of
the site was owned and operated by Bliss and Laughlin from 1929 to 1972.

Nov. 1972 to June 1986

The Bliss/Laughlin operation was purchased in 1972 by Ramco/Fitzsimmons Steel (Ramco
Steel, Inc.) and operated until 1986.

June 1986 to present
In 1986 the site was subdivided into two parcels; the main building structure, and the
western pond area behind the plant building. The manufacturing operation and plant
building parcel were sold to Niagara Cold Drawn Steel, the current owner/operator of the
steel processing facility. The western pond parcel was sold to Hopkins-Tifft Realty, a
corporation believed to have been formed by NCDS in order to facilitate the purchase of
the manufacturing operation from the bankruptcy trustee.

Plant process operation descriptions were obtained from a preliminary engineering report (Process
Changes to Eliminate Waste Discharge from Steel Pickling Operations, Ramco Steel, Inc., David
Krofchak Limited, Specialist Engineers, May 1976) prepared for Ramco Steel. This report is
presented as an appendix to the Work Plan. Obviously Axia, Inc. is in no position to confirm this
report and information gathered by Axia is inconsistent with any contention that spent pickle liquor
was disposed of into the pond. According to this report, past operational history of the Ramco site
included the use of cleaning and pickling processes in the manufacture of final steel product. Pickling
processes at the plant included the dipping of the bar steel into tanks containing 10% sulfuric acid
solution. The bar steel was left in the tanks for a period of time to ensure full contact of the acidic
solution with all surfaces of the steel. Following dipping, the steel was removed from the tanks and
placed on a rinsing rack where generous amounts of water were used to rinse the acid solution from
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the bars. The rinsing of the steel following dipping in the pickling tanks generated the largest
quantities of wastewater from the operation. Following rinsing, the bars were immersed in a hot 10%
lime suspension, and placed on the rinse rack, with no water rinsing, until dry. The processing of
coiled product was essentially the same, however, the coils were placed in a rinse tank to remove the
pickling solution, rather than spraying them clean. The resulting rinse water, spent pickle liquor,
lime tank liquids, and spillage from the rinse tanks was directed to a sump and gravity drained to the
pond in the rear of the property.

The processing of steel prior to manufacturing operations (pickling) has continued to be a part of the
plant operation from 1929 to present day, although, the actual pickling process and facility equipment
has evolved over the years. Beginning in 1929 and ending in 1986, the pickling process consisted of
dipping of the steel in an acidic solution to remove scale from the steel prior to manufacturing
operations. In 1986, the pickling process was changed to a shot blasting process which does not
include the use of acid materials to remove scale. For the period in which the pickling process
included the use of acid solutions, acid rinse waters were presumably discharge to the on-site pond
located to the west of the manufacturing building. The following provide a chronology of reported
wastewater disposal practices associated with discharges to the on-site pond.

During the period of approximately 1929 to 1979, industrial wastewater was discharged directly to the
on-site pond. It is noted that conflicting information exists regarding the discharge of spent pickle
liquor into the pond during the period of 1929 to 1972 when the plant was operated by Bliss &
Laughlin Steel. A NYSDEC information request response from Axia, Inc. states that, acid rinse
waters were disposed of into the pond during that period, spent pickle liquor was sewered. Ramco
Steel's response to a similar inquiry in 1976 indicates that spent pickle liquor was disposed of in the
pond. For the period of 1975 to 1979, from other information gathered by the NYSDEC, it appears
that, wastewaters were discharged to the pond under a New York State Pollution Elimination
Discharge System (SPDES) permit. In 1979, the wastewater discharge point was eliminated and no
further industrial wastewater was directed to the pond. The discharge lines from the plant operation
to the pond was closed under the supervision of the NYSDEC. In 1978, the pond surface water was
neutralized with sodium hydroxide to a neutral pH.

For the period 1979 to 1986, industrial wastewater was directed to the Buffalo Sewer Authority for
treatment. Spent pickle liquor wastes were shipped off-site for beneficial recovery in a wastewater
treatment operations.

In 1986, after the purchase of the operation by NCDS, the initial steel processing to remove scale was
changed from a pickle liquor process to a shot blasting operation. NCDS shot blasts hot-rolled bars
of steel to remove unwanted surface scale and defects prior to soaking in a lime solution for
preparation for final rolling and shaping. Currently, no industrial or other discharges are directly
discharged to the pond.

Additionally, in 1952, the manufacturing facility at the site was reportedly used for the machining and ·
straightening of uranium rods. The following information, obtained from a report prepared for the
U.S. Department of Energy (DOE) by Oak Ridge Institute for Science and Education, summarizes the
activities completed at the site relative to the machining of uranium rods. The following is an extract
from the report entitle Radiological Survey of the Former Bliss Inughtin Steel Company Facility,
Bufalo, New York, June 1992 presented in Appendix A.
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In the Fall of 1952, the Bliss and Laughlin Steel Company, Buffalo, New York
performed machining and straightening operations on uranium rods. The finished
rods were shipped directly to the Fernald site in Ohio; turnings were returned by the
Atomic Energy Commission (AEC) to the Lake Ontario Ordinance Works (LOOW)
for packaging and ultimate disposal or recycle. Available records indicate uranium
machining occurred at the site during September and October 1953, and that 53 drums
of turnings were generated by the Bliss and Laughlin activities. It is unknown
whether these records describe the full extent of the Bliss and Laughlin work; no
records, indicating the total quantity of uranium handled at the site, have been located.
There is also mention of possible earlier Atomic Energy Commission work at the site
(the nature of which is unknown) in an October 1951 correspondence, which indicate
that several drums of dry uranium oxide had accumulated. In 1972 the facility was
sold to Ramco Steel, Inc.; the current owner is Niagara Cold Drawn Corporation.

The radiological survey completed for the facility and documented in the referenced report focused
mainly on the interior of the manufacturing area. The report indicated that all uranium rod turnings
were recovered for future disposal or recycling, no other mention of on-site disposal or discharge of
radiologically contaminated material was provided in the report. Findings for the manufacturing area
survey identified residual uranium activity, exceeding the DOE surface contamination guideline levels
on the floor of the "special finishing" area. The contamination in these areas was reported as "fixed";

removable contamination in surveyed areas was within DOE guideline levels.

1.2.3 PREVIOUS INVESTIGATIONS

Over the period of July 1978 to June 1986, numerous environmental site assessments have been
completed by various agencies at the adjacent Altift Landfill site and the Ramco site for the purposes
of assessing environmental conditions of the two sites. Inclusive in these site assessments has been
the sampling of environmental media for the purpose of characterizing potential site contaminants.
Table 1-1 lists investigative actions which were completed at the Ramco site together with the
responsible agency and the areas investigated.

Information and data generated during these investigative activities was used during the development
of the RI Work Plan and in the preparation of this RI report. Where relevant, data from these
investigations has been included in the report discussion by reference.

1.3 REPORT ORGANIZATION

This RI report is divided into seven sections. A summary of the contents of each of the sections is
provided below:

Section 1.0 - Introduction

The purpose and objectives of this RI report are introduced in this section. It provides a
brief summary of background information and describes the report purpose and
organization.
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Section 2.0 - Site Characterization Activities

Field activities performed during the remedial investigation are described in this section.
It includes a brief discussion of the topographic survey, boring/well installation, media
sampling, and field and laboratory testing.

Section 3.0 - Physical Characteristics of Study Area

This section summarizes the physical characteristics of the study area in terms of surface
features, meteorology, surface water, geology, surface soils, groundwater, demographics
and land use, and ecology.

Section 4.0 - Nature and Extent of Contamination

This section summarizes the nature and extent of contamination at the Ramco site. It

describes the contaminant constituents detected in the soil, groundwater, surface water,
sediment media at the site.

Section 5.0 - Contaminant Fate and Transport

This section discusses the movement and transformation characteristics of contaminant

detected at the site.

Section 6.0 - Baseline Risk Assessment

In this section the conditions of the Ramco site and its potential impacts on public health
and the environment are described. A baseline assessment is developed for use in
evaluating current and future human health and environmental risks associated with the
site.

Section 7.0 - Summary and Conclusions

Summaries of the nature and extent of contamination, fate and transport processes and risk
assessment are provided in this section. In addition, recommendations for additional
environmental media sampling for the purpose of verifying collected data are presented.

Tables, figures and references referred to in the text follow at the end of respective sections of the
report.

Appendices containing field investigation task reports, laboratory data and other information are
provided at the end of the report.
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Datg

7/5/78

7/17/78

7/81

7/82

7/84

4/85

(6/86)

1/91

TABLE 1-1

Ramco Steel

PREVIOUS INVESTIGATIVE ACTIVITIES

Responsible Agency

Recra Research

Recra Research

Erie County Dept. of
Environmental

Protection

United States
Geological Survey

NUS Corporation

Dames & Moore

Conestoga-Rovers &
Associates

APH:93:027:038.RAM

Reason

Preliminary evaluation of
Altifft Landfill

Preliminary evaluation of
Altifft Landfill

Preliminary evaluation of
Ramco Steel

Preliminary evaluation of
Ramco Steel

EPA Site Investigation of
Ramco Steel

Phase II Investigation of
Altifft Landfill

Supplemental data
collection program at the
NCDS site

Sampling Area

Pond water

Discharge channel water

Pond water

Discharge channel water

Pond water

Pond sediment

Discharge channel water

Pond water

Discharge channel water
Soil around pond

Soil around site

Pond water

Pond sediment

Discharge channel water
Discharge storm sediment

Pond water

Pond sediment

Pond Water

Pond Sediment

Discharge storm sediment
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2.0 SITE CHARACTERIZATION ACTIVITIES

The first step in the remedial investigation was the preparation of the Work Plan which described the
tasks and methods to be used in evaluating the site. The Remedial Investigation Work Plan, Ramco
Steel Site, Buffalo, New York, Site Registry No. 915046, June 1992, was approved by the NYSDEC
in June 1992. Field work for the initial RI activities were completed in May 1993. Supplemental
investigations were completed for the site in June 1994. The field investigations and laboratory
activities performed as part of the investigations for the site are described in this section as follows:

• Topographic Survey
• Sediment Sampling
• Surface Water Sampling
• Groundwater Monitoring
• Surface/Subsurface Soil Sampling
• Analytical Testing

Field activities were conducted under a Health and Safety Plan which was prepared specifically for
the RI program to provide procedures for protection of personnel and avoidance of accidents. The
Health and Safety Plan and a Data Collection Quality Assurance Plan prepared for the RI activities
provided environmental media sampling and decontamination procedures to ensure representative
sample collection and protection of workers on-site. Representatives from the NYSDEC were present
on-site during performance of field work.

2.1 TOPOGRAPHIC SURVEY

To provide a base map for use during the investigations and future work, if required, which illustrates
the current conditions of the site, a topographic map of the site and areas surrounding the site was
prepared by Erdmann Anthony, Consulting Engineers, Rochester, New York. The base map was
produced utilizing aerial photographs taken on April 14, 1989 and computerized photogrammetric
interpretation techniques. The April 14, 1989 aerial photographs have been used by others for the
preparation of base maps and presentation of site data for the adjacent Altift Landfill and Republic
Landfill sites. The base map which comprises all three sites is presented in Plate 1 with surficial
contour intervals of 1 foot.

2.2 SEDIMENT SAMPLING

Sediment samples were collected to investigate and evaluate the characteristics of the sediment
contained in the on-site pond. Sediment samples were collected over the entire area of the on-site
pond as part of the initial remedial investigation in February 1993. Additional sediment samples were
collected from the pond and outfall area in April 1994 as part of the supplemental investigations.
Sediment sampling locations are illustrated in Figure 2-1. A summary of the initial remedial
investigations and supplemental work are presented in the following subsections.
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Remedial Investigation

A total of 15 sediment samples were collected from the pond for laboratory analysis during the period
of February 4-5, 1993. Sediment sampling locations for this initial work were established on a grid
system (Figure 2-1).

The sediment samples collected during February 4-5, 1993 for hexavalent chromium analysis were
delivered to the laboratory beyond holding times. Holding time for hexavalent chromium analysis is
a maximum of 24-hours. As a result, sediment was resampled on March 23, 1993 at the same
locations as previously sampled and submitted for laboratory analysis of hexavalent chromium,
chromium and percent organic carbon content.

Ice cover over the pond at the time of sediment sampling allowed easy access to the sampling
locations. Sediment samples were collected using hand tools and standard split-spoon techniques. A
hole was completed through the ice at each sampling location and sediment samples collected using a
2-inch diameter by 2-foot long steel split-spoon sampler. Sediment samples were collected over an
approximate 2-foot sampling interval depth at each sampling location and composited on-site for
laboratory analysis. Visual observations and field screening measurements made during the collection
of sediment samples were recorded on field log sheets by an on-site hydrogeologist. Sediment data
from the field log sheets have been compiled and are presented in Table 2-1.

In addition to the on-site sediment samples, two sediment samples were collected from off-site
locations on February 15, 1993. The off-site sediment sampling areas are: 1) the ponded area
immediately west of the Altift property, and 2) the drainage ditch trending north-south between the
western edge of the railroad service road and the Republic Landfill immediately west of the Ramco
site (refer to Figure 2-1). Off-site sediment samples were collected at the same locations as off-site
surface water samples (Section 2.3).

At three locations within the pond, materials underlying the pond sediment were collected for
geotechnical laboratory testing of vertical permeability. Undisturbed soil sarnples were collected at
sediment sampling locations SED-2, SED-4, and SED-7. A discussion of the result of the
permeability testing is presented in Section 3.7 - Site Hydrogeology.

Supplemental Investigations

A total of four sediment samples were collected on April 18, 1994; two from the on-site pond and
two from the pond outfall area. Figure 2-1 illustrates the relative location of these sampling points.

Sediment samples were collected by wading into the areas and collection of the upper 1 to 2 feet of
sediment with a hand shovel. Following collection, samples from each location were composited on-
site for laboratory analysis.

All sampling equipment was cleaned in accordance with the Quality Assurance Project Plan (QAPP)
prior to the collection of sediment samples at each location. Additional quality assurance/quality
control samples were also collected during completion of the sediment sampling activities and
submitted for laboratory analysis.
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2.3 SURFACE WATER SAMPLING

As part of the initial RI activities, three surface water samples were collected from the on-site pond
and two from off-site locations on February 15, 1993. The three pond surface water sampling
locations are illustrated on Figure 2-1 which also shows the off-site sampling locations. The off-site
sampling locations for surface water coincide with the location of off-site sediment sampling locations
(Section 2.2 - Sediment Sampling).

All surface water samples were collected by directly filling precleaned sampling containers provided
by the analytical laboratory. All sampling procedures were completed in accordance with the project
QAPP.

2.4 GROUNDWATER MONITORING

Monitoring wells installed during the remedial investigation and pre-existing monitoring wells were
used for the primary purposes of investigating further, the groundwater flow and potential
groundwater contaminant conditions, geologic conditions beneath the site, and for identifying aquifer
characteristics necessary for use in evaluating potential migration patterns and exposure pathways and
for selection of future remedial design alternatives, if deemed appropriate for the site.

Existing wells at the site included wells MW-lS and MW-lD installed in November 1991 as part of
the adjacent Altift site remedial investigation and well CW-1 installed in July 1986 by Dames &
Moore as part of a Phase II investigation of the Altift site. Additional wells have also been installed
at the Altift site as part of the remedial investigations completed for that site. For the purposes of the
Ramco site RI, the three existing wells discussed above were included as part of the Ramco site
investigation.

During the completion of the Ramco site RI, three new wells were installed on January 6, 1993. The
drilling and installation of these wells was completed by Empire Soils Investigations of Hamburg,
New York. The three new monitoring wells on-site, RMW- 1, RMW-2, and RMW-3, increased the
monitoring well network to a total of six wells on the Ramco site. Figure 2-2 illustrates the location
of the six wells relative to site features.

At all locations, with the exception of well location MW-lD, monitoring wells were completed as
shallow water table wells with the intended purpose of monitoring the water bearing zone within the
unconsolidated materials. The screened interval of these wells intersected the water table surface in

the unconsolidated material above bedrock. At location MW-lD, the screened interval of the well
apparently is placed within the upper weathered zone of the underlying bedrock and extends into
competent bedrock, thus, this well has been designated a bedrock well. In review of the boring logs
and completion details for all of the wells, wells RMW-3 and CW-1 may be more appropriately
designated as interface wells, as they appear to be completed with the screened interval intersecting
the unconsolidated material and the underlying weathered bedrock zone. Table 2-2 presents details
regarding the depth of each well, installed interval, and other construction details.
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At each monitoring well location, the well boring was advanced to the top of bedrock using hollow-
stem auger techniques with split-spoon samples collected at designated intervals. Standard installation
practices, as described in the monitoring well installation section of the RI Work Plan, were used for
well installation. Each well and associated boring was described on a boring log by an on-site
hydrogeologist and a schematic well construction diagram was prepared showing details of the well
installation. Boring logs and well construction diagrams are presented in Appendix B and includes
boring logs and well construction diagrams for all wells installed at the Ramco site.

Subsurface soil samples were collected from each of the newly installed well borings, RMW-1,
RMW-2, and RMW-3 for laboratory testing. One sample from each of the borings was collected for
laboratory analysis based on field head space screening for volatile organics. Additionally, an
undisturbed soil sample was collected at each of these well locations for the purposes of vertical
permeability testing. Permeability testing results are discussed in Section 3.7 - Site Hydrogeology.

Following installation and development of the wells at the Ramco site, groundwater samples were
collected on February 15, 1993 from the newly installed wells and from the three existing wells on-
site. Additional groundwater sampling was completed as part of the supplemental investigations on
April 15 and 18, 1994. Groundwater sampling was completed in accordance with the procedures
presented in the project QAPP.

For reference purposes, all wells on-site were survey for coordinate position and elevation of the top
of PVC casing. Well elevation measurements were referenced from existing Altift monitoring wells
MW-lS, MW-lD, and MW-5S. Coordinates of site features were referenced to New York State
Plane Coordinates as referenced on the site topographic map (Plate 1).

2.5 SURFACE/SUBSURFACE SOIL SAMPLES

A series of eight test pits were installed in the area north of the pond identified as the "fill area" of
the site (Figure 2-3). The test pit excavations were completed over a 1-day period on December 12,
1992. Each test pit was excavated using a tire-mounted backhoe to the top of bedrock. At all
locations bedrock was encountered at a depth of between 8 to 11 feet below grade.

At each test pit, subsurface soil samples were collected for laboratory analysis. The selection of the
soil samples for analysis was based on visual observations and field instrument screening for volatile
organics of the soil during test pit installation. An on-site NYSDEC representative was present
during the completion of the test pits and provided oversight in the selection of soil samples from
each location. A total of 12 soil samples were collected from the eight test pits and subject to
laboratory testing. Visual observations and field screening measurements made during test pit
installation was described on a test pit log sheet by an on-site hydrogeologist. Test pit log sheets for
the eight test pits completed on-site are presented in Appendix B.

Two surface soil samples were also collected for the "fill area" for laboratory analysis. One surface
sample (sample SS-1) was collected from piles of apparently solidified iron mill scale material located
between test pit locations #5 and #6. The second sample was collected to the east of test pit location
#2, near the railroad spur. Figure 2-3 illustrates the location of the test pit and surface sampling
locations.

25848-001-152

APH:93:040:028.RAM 24 August 1994



1

2.6 RADIOLOGICAL TESTING

Due to concerns raised and based on the radiological survey completed for the manufacturing areas of
the site by others, sediment and soil samples from the site were subject to radiological testing to
screen these materials for potentially related radiological contamination.

Sediment samples collected on March 23, 1993 and submitted for laboratory chemical analysis were
retrieved from the analytical laboratory and submitted for radiological testing. Original soil samples
collected from test pits completed in the fill area were disposed of by the chemical analytical
laboratory prior to the arranging for radiological testing. As a result, additional soil samples were
collected on April 23, 1993 from the same areas as the original eight test pits for the purpose of
radiological testing. Composite soil samples were collected at each test pit location and consisted of
fill and natural soil material encountered from surface grade to bedrock, approximately 8 to 11 feet
below grade. Two surficial soil samples were collected for identifying background activities; one in
the vicinity of monitoring well CW-1 and the other from the east side of Hopkins Street in front of
the NCDS facility.

All sediment and soil samples were submitted to Radiation Safety Organization, Inc in Laurel,
Maryland for gross gamma and specific isotope identification using a high purity germanium detector.

2.7 AIR MONITORING

During initial RI activities, background air monitoring data was collected upwind of the Ramco site
and compared to downwind locations at the site to determine potential impacts of volatile
contaminants and particulate matter emanating from the site. Instruments used in performing the air
monitoring program included a portable photoionization organic vapor detector for the detection of
total organic vapor content in air and a particulate monitor for the detection of particulate matter in
the air during site activities. A discussion of air monitoring results are presented in Section 4.5 - Air.

2.8 ANALYTICAL TESTING

Laboratory analyses were performed on samples of soil, groundwater, surface water and sediment
obtained during completion of the RI at the Ramco site. Table 2-3 lists collected samples and
analytical tests performed for each of the samples. Analytical data summary sheets for each sample
analysis completed as part of the initial RI activities have been provided under separate cover.
Analytical data summary sheets for samples collected during the supplemental investigations are
provided in Appendix G.

All sample chemical analysis were completed by Recra Environmental, Inc. (Recra) of Amherst, New
York. Recra is approved through the New York State Department of Health, Environmental
Laboratory Approval Program (ELAP) for laboratory analysis and has received approval as an
accredited New York State Analytical Services Protocol (ASP) laboratory.

Analytical laboratory data collected from the initial RI activities was validated in accordance with
procedures outlined in the RI Work Plan by Dames & Moore's Analytical Quality Assurance Services
(AQuA) group based in Baltimore, Maryland. The results of the data validation report and tabulated
data are presented in Appendix C.
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LOCATION

#

SEC)-1

SED-2

SED-3

SED-4

SED-5

SED-6

SED-7

SED-8

SED-9

COORDINATES

NORTH EAST

1035008 432236

1035021 432158

1035052 432062

1035068 431963

1035070 431862

1035087 431763

1035103 431665

1035144 431570

1035155 431536

Ramco Steel RI:DESCRIPT.XLS

ICE

ELEV.

581.8

581.6

581.3

581.5

581.6

581.5

581.5

581.5

581.6

TABLE 2-1

Ramco Steel

Summary of Sediment Sampling Points
Onilte Pond

WATER

DEPTH (ft)

2.2

1.5

1.5

1.5

1.5

1.5

2.5

2

2

STRATIGRAPHY DESCRIPTION

(distances in feet from sediment)

0-1.8 mottled BROWNISH YELLOW DARK GRAY SANDY SILT

(saturated)(soft)[SLUDGE](petro odor, trace of vegetation)
1.8-2.2 GRADES TO OLIVE GRAY SILTY SAND (wet)

(medium dense)

2.2- DARK GRAY GRADING TO MOTTLED GREENISH GRAY

AND BROWN SILTY CLAY (moist)(medium stiff)
0-1.0 mottled BROWNISH YELLOW DARK GRAY SANDY SILT

(saturated)(soft)[SLUDGE](petro odor, trace of vegetation)
1.0-4.0 GRADES TO OLIVE GRAY SILTY SAND (wet)

(medium dense)

4.0- GRAY TO DARK GRAY SILTY CLAY (moist)(medium stiff)

0-1.0 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGE](petro odor. trace of vegetation)
1.0-3.0 OLIVE GRAY SILTY SAND (wet)(medium dense)
3.0- GRAY TO DARK GRAY SILTY CLAY (moist)(medium stiff)
0-0.7 mottled BROWNISH YELLOW DARK GRAY SANDY SILT

(saturated)(soft)[SLUDGE](petro odor, trace of vegetation)
0.7-1.5 OLIVE GRAY SILTY SAND (wet)(medium dense)
1.5- mottJed GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stiff)

0-0.2 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGE](petro odor, trace of vegetation)
0.2-2.7 OLIVE GRAY SILTY SAND (wet)(medium dense)
2.7- mottled GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stiff)

0-0.2 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGE](petro odor, trace of vegetation)
0.2-2.6 OLIVE GRAY SILTY SAND (wet)(medium dense)

2.6- mottled GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stiff)

0-0.2 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGE](petro odor, trace of vegetation)
0.2-1.2 OLIVE GRAY SILTY SAND (wet)(medium dense)

1.2- mottled GREENISH GRAY AND BROWN SILTY CLAY
(moist)(medium stiH)

0-0.2 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGE](petro odor, trace of vegetation)
0.2-2.4 OLIVE GRAY SILTY SAND (wet){medium dense)

2.4- mottled GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stiff)

0-0.2 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGE](petro odor, trace of vegetation)
O.2-3.0 OLIVE GRAY SILTY SAND (wet)(medium dense)
3.0- mottled GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stiff)

Page 1 of 2

LAYER

TOP ELEV.

579.6

577.8

577.4

580.09

579.09

576.09

579.79

578.79

576.79

579.95

579.25

578.45

580.1

579.9

577.4

580.04

579.84

577.44

579

578.8

577.8

579.48

579.28

577.09

579.58

579.38

576.58
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1

1

1

LOCATION

SED-10

SED-11

SED-12

SED-13

SED-14

SED-15

COORDINATES

NORTH EAST

1035014 431949

1035020 431848

1035046 431784

1035154 431975

1035154 432081

1035099 432176

Ramco Steel RI:DESCRIPT.XLS

581

ICE

ELEV.

580.9

581.6

581.6

581.7

581.6

TABLE 2-1 (con't)

Ramco Steel

Summary of Sediment Sampling Points
On-*ite Pond

WATER

DEPTH (ft)
1.5

1.5

0.9

1.1

1.5

1.7

STRATIGRAPHY DESCRIPTION

(distances in feet from sediment)

0-1.0 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGE](petro odor, trace of vegetation)
1.0-2.0 DARK GRAY SILTY SAND (wet)(medium dense)
2.0- mottled GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stiff)

0-0.2 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGEI(petro odor, trace of vegetation)
0.2-3.0 OLIVE GRAY SILTY SAND (wet)(medium dense)

3.0- mottled GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stiff)

0-0.3 DARK GRAY SANDY SILT(saturated)(soft)

[SLUDGE](petro odor, trace of vegetation)

0.3-3.0 OLIVE GRAY SILTY SAND (wet)(medium dense)

3.0- mottled GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stiff)

0-1.2 DARK GRAY SANDY SILT(saturated)(soft)
[SLUDGE](petro odor, trace of vegetation)

1.2-1.9 OUVE GRAY SILTY SAND (wet)(medium dense)
1.9- mottled GREENISH GRAY AND BROWN SILTY CLAY

(moist)(medium stjff)

0-0.5 mottled BROWNISH YELLOW DARK GRAY SANDY SILT

(saturated)(soft)[SLUDGE](petro odor, trace of vegetation)
0.5-1.25 DARK GRAY SILTY SAND (wet)(medium dense)

1.25- GRAY TO DARK GRAY SILTY CLAY 9moist)(medium stiff)

0-1.0 mottled BROWNISH YELLOW DARK GRAY SANDY SILT

(saturated)(soft)[SLUDGEMpetro odor, trace of vegetation)
1.0-2.8 DARK GRAY SILTY SAND (wet)(medium dense)
2.8- GRAY TO DARK GRAY SILTY CLAY (moist)(medium stiff)

Page 2 of 2

LAYER

TOP ELEV.

579.41

578.41

577.41

579.52

579.32

576.52

580.67

580.37

577.67

580.5

579.3

578.6

580.16

579.66

578.91

579.88

578.88

577.08



Well Tvpe

Monitoring Well

On-site Pond

Ramco Steel RI:WELL.XLS

Note: '

..

...

Well No.

RMW-1

RMW-2

RMW-3

MW-l S

MW-1 D

CW-1

Date

Installed

1/6/93

1/6/93

1/6/93

11/5/91

11/4/91

7/16/85

TABLE 2-2

Ramco Steel

Monitoring Well Details

Installed

BV'

D&M

D&M

D&M

M&E

M&E

D&M

Well

Construction

2" PVC

2" PVC

2-PVC

2 PVC

2- PVC

2" PVC

- Dames & Moore

- Metcalf & Eddy, Inc.

- Interface between the overburden material end bedrock

- Elevations referenced from Altift wells MW-l S and MW-1 D

Well

Depth (ft)

7.5

10

10.5

12

6

22

Unit

Screened ..

Overburden

Overburden

Overburden

Overburden

Interface

Interface

Top of Riser

Elevation (ft) ...

586.9

589.09

585.33

584.47

583.37

586.93

581.8



1

1

1

1

1

1

1

1

1

Media

Groundwater

Soil

(Duplicate RMW-3)

Supplemental

Investigation
Surface Water

(Pond)

(Pond)

(Pond)

(Duplicate SW-3)
(off-site, Atlift)

(oH-site, Republic)

Sediment

(Duplicate SEC)-9)

(Duplicate SEC)-12)

(oH-site, Atlift)

(off-site, Republic)

Pond

Pond

Outfall

Outfall

(Waste Pile)

(Surface Soil)

Test Pits

Sample ID

RMW-1

RMW-2

RMW-3

DUP-3

MW-1 A

MW-1 B

CW-1

(All six

On-site wells)

SW-1

SW-2

SW-3

DUP-4

SW-4

SW-5

SEC)-1

SED-2

SED-3

SED-4

SED-5

SED-6

SED-7

SEC)-8

SED-9

DUP-1

SEC)-10

SED-11

SED-12

DUP-2

SEC)-13

SEC)-14

SEED-15

SED-16

SED-17

RS-1

RS-2

RS-3

RS-4

RMW-1 (4-6')

RMW-2 (0-2')

RMW-3 (2-4')
SS-1

SS-2

TP-1-1

TP-1-2

TP-2-1

TP-3-1

TP-4-1

TP-+2

TP-5-1

TP-6-1

TP-6-2

TP-7-1

TP-7-2

TP-8-1

NOTES: 1 - Full TAL list

3 - RCRA Metals only

Ramco Steel RI:RSAMPTBL.XLS

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

TABLE 2-3

Ramco Steel

Schedule of Sample Analysis

VOA BNA

T | TCLP T TCLP

4

4

4

4

4

4

4

4

4

4

4

Pest PCB METALS

T | TCLP T T D TCLP

4

4 4

4

4

4

4

4

444

4

/

4

444

444

4

4

4 4 4

4 4

4

4 4

4 4

4 4

4 4

4

4

4

4

4

4

4

4

4

4

4

i44

4 4 4

4

4 4

4 4

4

4

4

4

4

4

4

4

4

4

4

4 4

4

4

4 4

4

4

4

4 4

4 4

4

4 4

4

4

4

2 - RCRA Metals + zinc + Hex chrome

4

4

4

4

4

4

4

4

4

4

4

4

4

1

1

1

1

1

1

1

1

1

1

1

1

1

2

1

2

2

1

2

2

1

2

2

2

2

1

1

2

2

1

1

1

1

1

1

1

2

2

2

1

1

2

2

1

2

2

1

2

2

2

1

1

2

1 1

3

3

3

3

3

3

3

3

OIL &

GREASE

4

4

4

4

4

4

4

4

4

4

4

4
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3.0 PHYSICAL CHARACTERISTICS OF STUDY AREA

This section summarizes the physical characteristics of the study area in terms of surface features,
meteorology, surface water, geology, hydrogeology, and demographics and land use.

3.1 SURFACE FEATURES

The Ramco site is situated in an area characterized largely as medium density industrial with
residential areas existing to the east of the main building area. Much of the land area surrounding the
site originally comprised low-lying areas with extensive surface water and marsh areas. These
original conditions are presumably similar to those presently observed in areas to the west of the site.
Over time, areas surrounding the site have been altered, primarily by filling, to create usable land
areas and for use as landfill areas. Two large landfill areas have been created adjacent to the site
property: Altift Landfill which actually encroaches on the Ramco site to the north, and the Republic
Landfill to the southwest. In addition, fill has been place in the area of the car junk yard immediately
to the north of the site property to create usable land areas. On-site, the "fill area" of the site and
areas around railroad right-of-ways have been altered by filling of low-lying areas. The original pond
area on-site was observed to be present in aerial photographs taken in the 1930's and 1940's,
however, it appears from photos that the pond size and configuration has been altered slightly over
time increasing the overall pond area.

Based on observations made during the installation of the eight test pits in the fill area of the site the
following conditions are noted. Surficial materials in the area consists largely of construction debris,
i.e., soil, concrete, bricks, gravel, and slag and cinder material. The slag and cinder material is
intermixed with other materials over the entire area, except areas near the north-south trending
railroad spur located to the west of the plant building. The area around the railroad spur contains
mostly slag fill in and around the railroad ties. Depths of fill material encountered in the fill area
ranges from less than 1 foot thick at the east end near test pit locations #1 and #3 to depths
approaching 4 feet toward the west. Material encountered at depth within the area included, slag,
cinder material and red bricks at test pit location #2, construction debris, wood, metal objects, and
oily wastes at locations #4 and #7, and concrete and tires at location #6. A moist, brown silty clay
was observed to be present below the fill material at all test pit locations with limestone bedrock
encountered below the brown clay at depths ranging from 8 to 11 feet below grade. Dredge materials
from the on-site pond were not identified in any of the fill areas of the site. Perched water was
encountered in the fill material at shallow depths. Water was encountered at most test pit locations,
with exception of location #3 in which no water was encountered in the unconsolidated material above
bedrock. At test pit locations #2, #4 and #7, an oily sheen was observed on water within fill
materials encountered at these locations, however, no oily material was observed at location #8,
located between pit #2 and #7. Thus, it is believed that the areas in which oily material was
encountered are not interconnected and represent isolated pockets of this type of material surrounding
each location.

The pond is characterized as a 3.5 acre shallow pond with the outfall flowing toward the north from
the west end of the pond. Depth of water in the pond ranges from approximately 1 to 3 feet, with the
shallowest areas being toward the east near the original plant discharge point to the pond. A soil
berm surrounds the pond except at the outfall. At this location, water from the pond is not contained
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and may flow toward the north to ponded areas adjacent to the Altift Landfill during periods of high
water. During most of the year, the pond water level has been observed to be relatively static.
During extended dry periods the pond was observed to be mostly dry with water covering only a
small percentage of the western areas of the pond. The bottom of the pond was visible and is littered
with debris such as tires, metals objects, wood, and miscellaneous car parts. The upper layers of
sediments consist of settled precipitate from former plant wastewater discharges to the pond and are
described as a sludge material during sediment sampling. During sediment sampling, the sludge
material was noted as being thickest in the east areas of the pond near the former plant discharge
point. This material is characterized as red to brown in color with a very loose consistency. In
addition, oily sheens were observed on the surface water upon disturbing the pond sediment. Oily
material which may be contained in the sludge material is most likely attributed to the previous
discharge of lubricating and hydraulic oils contained within wastewater from the plant operation. A
more detailed description of the pond sediments is provided in Section 3.6.1 - Surficial Materials.

3.2 METEOROLOGY

Buffalo, New York has a humid-continental climate. The summer is moderately warm with average
daily maximum temperatures reaching 75 °F. Winter months are cold, averaging daily maximum
temperatures of approximately 43°F and have much cloudiness and periods of stormy weather.
Annual precipitation is generally evenly distributed throughout the year with average precipitation
totals of 36 inches. Winter precipitation generally occurs as snow with total snowfall amounts
averaging approximately 91 inches. Snow cover generally extends through the latter weeks of
December into mid-March.

Wind direction in the area is variable but most often is out of the south-southwest with an average
speed of 8 to 14 miles per hour as recorded at the Buffalo International Airport, Buffalo, New York.

3.3 AREA SURFACE WATER/GROUNDWATER USE

As described previously, surface water flow from the on-site pond to off-site areas is minimal and is
believed to occur only during high water periods. Flow conditions from the site and to the north in
the direction of preferential flow are characterized by stagnant marshy areas indicative of very low
flow rates. Additionally, man-made features such as elevated railroad track beds, roadways and filled
areas intercept and direct surface water flow in the area. Based on the review of available
topographic maps for the area, no direct surface water flow patterns were identified between the site
pond and other significant surface water bodies, i.e., Lake Erie, Buffalo River, pond areas at the Tifft
Farms Nature Preserve, etc., along the direction of preferential flow.

New York State Freshwater Wetland Maps and the U.S. Department of the Interior, Fish and Wildlife
Wetland Maps were reviewed to identify any defined wetland areas near the Ramco site. Figure 3-1
and 3-2 illustrate these two reference maps. The closest New York State designated wetland area to
the Ramco site is approximately 1,000 feet west, designated as BU-1. Two other areas are identified
approximately 0.5 miles north and west of the site, designated wetlands BU-7 and BU-15 (refer to
Figure 3-1). These areas are separated from the Ramco Pond and associated surface water areas by
the manhole features (elevated railroad tracks and roadways).
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The National Wetland Inventory compiled by the U.S. Department of the Interior, U.S. Fish and
Wildlife Service have designated many of the surface water features in the area of the site, including
the on-site pond, as a wetland area. Figure 3-2 presents the National Wetland Inventory Map.
Additionally, during the supplemental investigations, Earth Dimensions, Inc., Elma, New York was
retained to complete a wetland delineation of the site in accordance with the US. Anny Corps of

Engineers Wetiands Delineations Manual Uanuary 1987). Based on the work of Earth Dimensions,

the on-site pond area and a smaller parcel of land on-site have been delineated as wetland areas based
on the three parameter technique (vegetation, soil, and hydrology) outlined by the U.S. Army Corps
of Engineers. A copy of the main body of the report which presents the results of the wetland
delineation is presented in Appendix G.

Drinking water in the area of the site is supplied by a public water system. The local water supply
for the City of Buffalo is obtained from Lake Erie. The closest water intake to the site is located
approximately 5 miles north of the site in the Niagara River. There are no known users of
groundwater or surface water for industrial and/or potable sources of water in the immediate area. It
has been reported in the Altift Site Phase II Investigation Report (1986) that a deep bedrock well
existed at the now closed Donna-Hanna Coke site 1-mile to the north. This well was reportedly used
to supply water for industrial purposes at the facility. Recreational use of the surface water in Buffalo
River and the Tifft Farm Nature Preserve areas are limited to fishing. There are no public beaches
along the Buffalo River or at the Tifft Farm Nature Preserve.

3.4 REGIONAL GEOLOGY

The Ramco site lies within the Erie-Ontario Lowlands Province and Erie-Niagara Basin. (Geology of
New York, 1976). The geology of the Erie-Niagara Basin, as described by La Sala (1968), is
generally unconsolidated deposits, glacio-lacustrine in origin, overlying Silurian and Devonian age
sedimentary bedded or layered bedrock. The bedrock formations in the region dip to the south and
are masked with gentle folding. Rock units in Erie County strike east-west, dip southward at 40 to
60 feet per mile and are exposed locally in east-west trending bands. Relatively intense erosion near
Lake Erie has exposed the rock at lower elevations in Western New York, compared to those farther
east in the Appalachian Uplands.

The naturally occurring unconsolidated deposits in the area consist of the following three general
types: 1) alluvial silt, sand and gravel deposited during comparatively recent geologic time; 2) Late
Pleistocene lacustrine sediments composed primarily of silt, sand and clay; 3) Pleistocene glacial till,
a heterogeneous mixture of particles (i.e. clay, silt, sand, gravel and cobble) deposited directly from
glacial ice. Relief in the area is due to preglacial erosion of bedrock and subsequent topographic
modification by glaciation. Granular deposits frequently act as shallow aquifers, whereas lacustrine
clays, as well as tills, often inhibit groundwater movement. Water-lain sediments often contain
horizontal lamination and sand seams which facilitate groundwater movement through otherwise low
permeability material.

The recognized bedrock formations underlying the Ramco site are Devonian Age limestone and shales
of the Skaneateles, Marcellus, and Onondaga Formations. Figure 3-3 illustrates the stratigraphic
sequence of bedrock units in the Erie-Niagara Basin.
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3.5 REGIONAL HYDROGEOLOGY

In the Erie-Niagara Basin the major sources of groundwater are glacial sand and gravel deposits, the
Camillus Shale, Onondaga Limestone, Akron Dolomite, Bertie Limestone and the Lockport Dolomite
(La Sala, 1968). The Marcellus Shale overlies the Onondaga Limestone and has a much lower
permeability and water yield. In some areas, the overlying glacial deposits maybe hydraulically
connected to the bedrock, particularly where the upper bedrock surface is fractured and the glacial
deposits consists of sand and gravel. However, where the bedrock surface is competent and overlain
by lacustrine silts, clays, or clayey tills, no or very little hydraulic connection exists. Groundwater
flow within and along the bedrock units is controlled by the primary permeability of the unit and the
secondary porosity which includes fractures, joints, and open bedding plane surfaces. The main
sources of groundwater within the bedrock are fractures and solution cavities. Shales at depth,
typically, have a much lower permeability than the shallow fractured zone at the top of the shale (La
Sala, 1968).

Groundwater recharge to the unconsolidated deposits in the Erie-Niagara basin is variable. More
permeable deposits such as sand and gravel accept infiltration at a much higher rate than low
permeability materials such as till, clay, and silt. Regionally, groundwater recharge ranges from
about 500,000 gallons per day per square mile (2.4 x 10-3 ft/day) for surficial sand and gravcl
deposits to about 50,000 gallons per day per square mile (2.4 x 104 ft/day) when the alluvial deposits
are overlain by tills (La Sala, 1968).

3.6 SITE GEOLOGY

Previous studies of the Altift and Republic Landfills provided additional background and site specific
information of the Ramco site geology and of adjacent sites. Site specific information was obtained
through pond sediment sampling, test pits installed in the fill area of the site and monitoring wells
drilled at the Ramco site.

Geologic units identified at the Ramco site and at adjacent site, in stratigraphic order, include:

• Surficial Materials - topsoil(organic silt), sludge, fill material
• Alluvial silt, sand, and gravel
• Lacustrine silty clay
• Till - possibly with cobbles, gravel, or sand
• Bedrock:

Skaneateles Formation - olive gray, gray, and black fissile shale, limestone base
Marcellus Formation - black shale

Onondaga Limestone - gray and cherty limestone

The following sections present a discussion of each of the units as they apply to the Ramco site and
adjacent sites. Geologic cross sections illustrating the stratigraphic sequences beneath the Ramco site
have been developed based on data obtained from the installation of soil borings, test pits, sediment
sampling, and included the interpretation of data obtained from off-site locations at the Altift and
Republic landfill sites. These cross sections are presented in Figures 3-4 through 3-7.
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3.6.1 SURFICIAL MATERIALS

The surficial materials at the Ramco site consists of a thin layer of peat and organic silt topsoil and
fill. Test pits losated in the fill area primarily revealed various fill or debris type materials - slag,
brick, cinders, steel, concrete, tires, oily sludge, and wood within 2 to 8 feet of the ground surface.
Peat and organic silt was identified at monitoring well locations RMW-1, CW-1, MW-lS, and MW-
lD. At all locations the organic material exists from the ground surface to a depth of approximately
1 foot. Beneath the surficial and fill material, silty sand and silty clay units were consistently
encountered overlying bedrock.

Pond Sediment

Based on observation made during sediment sampling within the pond, three layers of "sediment" or
natural material were observed to underlie the pond; a loose silty "sludge" material, silty sand, and
silty clay. The term "sediment" has been used to describe all material which was sampled from the
bottom of the pond. The silty sludge material was defined as material which appears to be altered
natural material or deposits resulting from wastewater discharges to the pond. The silty sand and silty
clay materials beneath the pond are natural materials which is consistent with the geology. Although
the silty sand and silty clay units were encountered at all sampling locations throughout the pond, the
contact between units during field sampling activities was difficult to identify since the sediment and
clay were similar. Table 2-1 presents detailed descriptions of material collected at each location,
elevations of pond sediment and unit sequences.

The maximum thickness of the sludge layer, as identified from the sediment sampling, is
approximately 1.8 feet at sampling location SED-1. Figure 3-8 illustrates the thickness of pond
sludge which was identified based on sediment sampling data from the pond. Figure 3-5 presents a
cross section through the center of the pond in an east-west direction illustrating the stratigraphic
sequences below the pond. At sampling location SED-9, the sludge thickness was approximated at
0.2 feet. The thickness of the pond sludge tended to decrease in thickness proceeding in a westerly
direction away from the plant wastewater discharge point on the east edge of the pond. The sludge
also grades in color in a westerly direction, from a mottled brownish-yellow, dark gray to dark gray.
The resulting thicker deposits of sludge in the east portions of the pond and changes in color are
likely the result of material precipitating out of solution near the wastewater discharge point which
was located in the far east area of the pond. During sampling, oily sheens were observed on the
water surface after disturbing the upper layer of sediments in the pond at sampling locations SED-3,
SED-4, SED-7, SED-9, SED-10, SED-11 and SED-14. A slight petroleum odor was also noted at
these sampling locations.

3.6.2 SILTY SAND

Underlying the sludge in the pond is a olive gray to dark gray, medium grained silty sand unit (refer
to Figure 3-5). The silty sand is dark gray in color at the north and south edges of the pond (SED-
10, SED-11, SED-14, SED-15). The undulating top and bottom contacts of the silty sand layer
causes the thickness of the layer to vary across the length of the pond, from less than 0.5 feet to a
maximum thickness of 3 feet. Boring logs from monitoring well locations indicate that the silty sand
extends across the site and the surrounding areas and is either brown or dark gray in color (refer to
Figures 3-4 through 3-7).
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3.6.3 SILTY CLAY

Boring logs at monitoring wells RMW-2, RMW-3 and MW-lD indicate that a silty clay unit exists at
a thicknesses of approximately 2 to 3 feet. Typically, the silty clay is noted as gray in color altering
to olive gray or greenish gray, possibly with gravel. Silty clay was also noted underlying the pond
sediment and was generally mottled greenish gray and brown to gray and changes to gray to dark
gray in the eastern locations (SED-2, SED-3, SED-14, SED-15). Sediment sampling points within
the pond were terminated at the top of the clay, thus the thickness of the silty clay under the pond
area is indeterminable, however, based on boring logs completed for the monitoring wells on-site, the
silty clay units appears to be continuous over the site at thicknesses ranging from 2 to 3 feet (refer to
Figures 3-4 through 3-7). This unit is believed to act as a confining layer between the upper water
bearing fill and silty sand material and the underlying bedrock water bearing zones.

3.6.4 TILL

Till, characteristically is a dense, non-stratified deposit consisting of materials picked up by a glacier
as the massive ice sheet moves over the land. Subsequently after deposition of this varied material,
the material becomes well compacted by the succeeding cycles of glacier advance and retreat.

At the base of the silty clay unit a thin till layer with the presence of cobbles, gravel or sand was
noted at the Ramco site. Approximately 0.5 to 1 foot of till was encountered at wells RMW-1, CW-
1, and MW-lD. The brown or gray till appears to pinch-out towards the southeast as the unit was
absent at well locations RMW-2 and RMW-3 (refer to Figures 3-4 through 3-7). Further north and
west of the Ramco site, the thicknesses of the till units were observed to be up to 20 feet thick
beneath the Altift Landfill site.

3.6.5 BEDROCK

Bedrock at the Ramco site is identified as Middle Devonian age Skaneateles and Marcellus
Formations. These formations provide an alternating sequence of shale and dolomite limestone
bedrock (refer to Figure 3-3). The Skaneateles Formation is predominantly composed of shale
bedrock with limestone encountered at the base of the formation. The Marcellus Formation is

composed of black shale and is found beneath the Skaneateles Formation.

The upper shale of the Skaneateles Formation was not encountered at the Ramco or Altift Landfill
sites. Based on information from the Altift site, the Skaneateles limestone thins in a northerly
direction and pinches out beneath the landfill. Further to the north at the Altift site, an escarpment
exists sloping toward the north and cuts through the Marcellus shale downward into the Onondaga
limestone.

The limestone base of the Skaneateles Formation was encountered at most of the wells at Ramco, with
the exceptions of well RMW-1 located to the north near the Altift site. At RMW-1, silty clay
overlies dark gray shale of the Marcellus Formation (refer to Figure 3-7). It is also noted on boring
logs that the shale or limestone bedrock may be weathered or fragmented in areas. Depth to bedrock
from ground surface is in the range of 7 to 13 feet, based on borings and test pits installed on-site.
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Based on additional information obtained from the Republic Landfill to the southwest and from the
Altift Landfill to the north, the Ramco site is situated on a bedrock ridge which is orientated in an
east-west direction. South of the pond, at wells MW-lD, the top of the limestone bedrock is at an
elevation of approximately 565 feet. Further to the east, at location RMW-3, bedrock is encountered
at approximately 573 feet. In the fill area of the site, bedrock was encountered at elevations ranging
from approximately 576 to 580 feet (refer to Figures 3-4 through 3-7).

3.7 SITE HYDROGEOLOGY

As described in the previous Section, the soil underlying the site is composed predominantly of fill,
silty sand and silty clay. The fill and silty sand units above the silty clay comprise the primary
unconfined water bearing zone for the site. Depths to water at the site are shallow at 2 to 3 feet
below grade with a saturated thickness of approximately 2 to 3 feet.

Water level data has been collected from both on- and off-site monitoring wells and off-site
piezometers to evaluate the flow conditions within the shallow water bearing zones for the immediate
area of the Ramco site. Figures 3-9 and 3-10 illustrate groundwater elevation contours for the
shallow water bearing zone during February and June 1994, respectively. Based on these water
elevation data, groundwater flow patterns appear to flow radially from the Altift landfill area and at
the Ramco site are influenced by the on-site pond. Table 3-1 presents the data used in preparing the
groundwater contour maps for the area.

Based on water level measurements, no distinguishable vertical groundwater gradient was observed
between the shallow and deep monitoring wells, MW-lS and MW-lD, completed to the south of the
pond. Water level elevation differences between these two wells fluctuated by as much as 0.2 feet in
both a positive and negative direction based on water level readings collected over the past two years.

Aquifer tests were conducted on monitoring wells completed on the Ramco site in March and April
1993. Rising head slug tests were performed at well locations RMW-1 and RMW-2 and falling head
slug tests were performed at RMW-3 and CW-1. Slug tests are performed by monitoring the changes
in the water level as it equilibrates in the well after the well had been 'slugged' by adding (or
removing) a known volume of water.

All data analysis was conducted using the Bouwer and Rice Method (1976), which is applicable to
both falling head and rising head aquifer tests. Aquifer testing data summary tables and test analysis
are presented in Appendix D.

Two water bearing aquifers have been identified underlying the Ramco site; a shallow aquifer
consisting of the material above the silty clay unit, i.e., fill and the silty sand unit and a lower
bedrock aquifer. These two units are believed to be separated by the low hydraulic conductivity silty
clay or till confining layers consistently identified across the site and adjacent areas. Well screens at
the site were placed such that they screened the fill and upper silty sand unit and at one well, MW-
lD, into the bedrock. Additionally, wells RMW-3 and CW-1 may also be partially screened within
the weathered bedrock zone and the overlying silty sand, silty clay and till.
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Analysis of rising head slug test data from well RMW-1 revealed the lowest hydraulic conductivity
value of 3.44 x 10-5 cm/sec. The screened interval at well RMW-1 is positioned predominantly in the
silty clay material. Well RAW-3 is also screened mostly in silty clay, however, the calculated
hydraulic conductivity value of 1.51 x 10-3 cm/sec at this well indicates that flow may be principally
through higher conductivity zones, such as the lower 1.5 feet of the screen which may be
interconnected with the limestone bedrock. The result of testing at well RMW-2 show a hydraulic
conductivity of 1.01 x 10-4 cm/sec, where the 5 foot screened interval is positioned approximately half
into the upper silty sand layer and half in the lower silty clay layer. Finally, at well CW-1 the second
highest hydraulic conductivity value of 1.25 x 103 cm/sec was obtained and may be due to the sand,
gravel, and cobbles material identified at this location. Similarly, high permeabilities were report for
well CW-1 in the Phase II Investigation report prepared for the Altift Landfill site in september 1986.
Reported permeability of material at well CW-1 in this report were 1.54 x 10-2 cm/sec.

In addition to the aquifer tests, flexible wall permeability tests were performed on six undisturbed soil
samples from the site. Shelby-tube soil samples were collected from the three newly installed well
locations and at three locations within the pond. Materials sampled at these locations consisted of the
silty clay. The range of permeabilities reported for this testing were 1.52 x 108 to 2.47 x 10-5
cm/sec. Most samples were less than 4 x 10-7 cm/sec and consisted of silty clay materials comprising
the confining unit above bedrock. The highest permeability was reported for sample SED-2, a clay
and silt and gray sand sample. This sample was noted as appearing altered by the laboratory
technician performing the permeability tests and may not represent undisturbed permeabilities for this
sample. Testing results for the laboratory permeability testing are presented in Appendix D.

3.8 DEMOGRAPHICS AND LAND USE

In 1990, the population in Erie County, New York was estimated to be 968,532. These residents are
dispersed among 44 municipalities. The most populous municipality in Erie County is Buffalo with
328,123 residents.

Land use in the immediate vicinity of the Ramco site is used for industrial and light industry
purposes. Figure 3-10 illustrates the land use patterns of the area surrounding the Ramco site. From
Figure 3-10 it is evident that a significant portion of the areas to the north, south and west of the
Ramco site are used for industrial purposes or are swamp-marsh areas. Much of the area has been
filled, although smaller marshy areas exist in areas. Residential areas exist approximately one-third
mile to the east and are interspersed with light industry areas. Two recreational areas are located
within 1-mile of the site: Tifft Farm Nature Preserve approximately 1 mile to the northwest, and
South Park municipal park located approximately 3/4 mile to the south of the Ramco site. These
areas are not in the pathway of surface water drainage patterns from the site.

3.9 ECOLOGY

To evaluate ecological concerns related to the site, a Habitat Based Assessment (HBA) of the site and
surrounding areas was performed. The HBA was performed in accordance with the NYSDEC
guidance documents entitled Fish and Wildlife Impact Analysis for Inactive Hazardous Wastes Sites,
NYSDEC Division OfFish and Wildlife, June 18, 1991. The analysis was limited to evaluation of site
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description (Step I) and contaminant-specific impact analysis (Step II) of the guidance documentation.
The results of the HBA are presented in Appendix E. The following summarizes the information
contained in the HBA report for the site.

The objective of this analysis was to characterize the potentially impacted habitat types in the vicinity
of the site and to describe the potential environmental risks associated with the Ramco site. The focus
of the risk analysis was the on-site pond.

The description of the existing environment (Appendix E, Section 2.0) includes a description of the
existing habitat which may potentially be effected by constituents at the site. The discussion includes
a description and illustration of the significant habitats, wetlands, and other special natural resources
within a 2-mile radius of the site. As part of this description, a resource characterization is included
which identifies fish and wildlife species that utilize the habitats at the site.

The habitat evaluation also includes an identification of the hazard threshold at the site (Appendix E,
Section 3.0). The hazard threshold is defined as the available fish and wildlife related applicable or
relevant and appropriate requirements (ARARs) and other to be considered values.

The contaminant-specific impact analysis (Appendix E, Section 4.0) used the information developed in
the habitat evaluation to assess the potential risks that the constituents at the site pose to the identified
fish and wildlife receptors. The analysis consists of: 1) a pathway analysis, 2) criteria-specific
analysis, and 3) an analysis of toxicological effects. The assessment includes an evaluation of the
potential for bioaccumulation and biomagnification, and the potential threat to upper-level food chain
consumers.

Eight natural heritage cover types were identified within 1/&-mile of the Ramco site during this
evaluation. The habitats identified all reflect the site's history as an industrialized urban site.

Important resources proximate to the site include State and Federally-regulated wetlands to the north
and west and the Federal areas include the on-site pond, and four natural heritage program-designated
significant habitats within 2-miles. The significant habitats are all greater than 1-mile from the site.

The focus of the contaminant-specific impact analysis was the on-site pond and pond sediments. The
pathway analysis identified several target species including plants, invertebrates, herpetofauna,
mallard, American bittern, and muskrat. Based on the habitat evaluation and contaminant-specific
impact assessment, the following conclusions are offered in support of the RI.

The important contaminant exposure route associated with the Ramco site is direct uptake of pond
sediments as well as consumption of plants and prey species that may consume or be in direct contact
with pond sediments. No potential aquatic toxicity is expected. Estimated surface water
concentrations of contaminants of concern are below levels of concern. The concentrations of

contaminants of concern in the sediments are generally above the level of concern as presented in the
NYSDEC, Division of Fish and Wildlife, Sediment Criteria, December 1989. Due to the absence of
fish and benthic invertebrates in the pond and pond sediments, the biological mechanisms for
mobilizing contaminants from the pond sediments are reduced, however, other exposure pathways
exist and may include ingestion of sediment, consumption of calcareous algae, ingestion of plant
detritus, and direct contact with the sediment.
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Well/Piez.

Number

Pond

CW-1

MW-1 D

MW-1 S

RMW-1

RMW-2

RMW-3

PZ-1

PZ-2

PZ-3

PZ-4

PZ-5

PZ-6

PZ-7

PZ-8

PZ-9

PZ-10

PZ-11

PZ-1 2

PZ-13

PZ-14

PZ-15

PZ-16

PZ-17

PZ-1 9

PZ-20

PZ-21

PZ-22

PZ-23

PZ-24

PZ-25

PZ-26

PZ-27

PZ-28

PZ-29

PZ-30

PZ-31

Site

Location

Ramco

Ramco

Ramco

Ramco

Ramco

Ramco

Ramco

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Altift

Ramco Steel RI:WL.XLS

TABLE 3-1

Ramco Steel

Summary of Water Level Data
(February and June 1994)

Coordinates

East North

N/A N/A

432078.09

431721.03

431731.88

431907.03

432246.15

432062.68

1035549.68

1035023.28

1034990.83

1035452.95

1035324.62

1034947.56

430688.55 1036605.84

430778.72 1036649.5

430855.05 1036675.96

430814.65 1036280.64

430966.94 1036320.78
431.032.35 1036384.95

431055.47 1035689.82

431181.6 1035741.43

431136.78 1035635.4

431096.87 1035579.57

431371.04 1035782.32

431483.36 1035578.19

431130.13 1035424.85

431251.4 1035421.44

431546.25 1035490.78

431332.79 1035227.52

431719.93 1034953.94
431352.44 1037129.55

432083.69 1037064.46

432354.08 1036998.54
431991.88 1036716.35

432300 1036711.28

431881.1 1036321.9

432169.72 1036305.76

432411.89 1036334.1

431978.93 1035911.18

432279.98 1035896.35

431884.41 1035625.31

432180 1035612.29

432420.79 1035603.16

Top of PVC
Elevation (ft)

581.80

586.93

583.37

584.48

586.90

589.09

585.33

583.26

583.46

584.36

583.31

585.07

584.69

585.59

584.60

583.86

584.68

584.70

584.11

585.40

584.96

583.89

585.43

585.24

583.56

587.49

586.39

588.45

584.98

593.00

586.67

586.73

591.80

589.18

589.99

589.83

585.03

Water Levels - Elevation

2/9-2/21 /94 6/7-6/17/94

- 579.35

583.12

582.00

581.94

583.16

584.19

582.29

581.36

582.07

581.65

581.66

581.64

581.74

581.82

581.73

580.96

580.84

580.35

581.62

585.19

582.72

585.38

582.41

581.85

583.42

582.04

584.11

583.71

582.57

582.29

581.27

581.26

581.95

582.47

581.60

580.78

580.74

581.03

581.01

580.98

581.07

581.06

581.04

581.11

581.16

582.09

581.13

581.31

581.74

580.37

581.69

581.88

584.38

581.53

581.00

582.87

581.53

582.77

582.65

581.74



1 %

Jr igb

1:1L1/

0 ST

r

/ST X

BU

UNf N
Ld

r

t

Z

Z

Sch &

Junk '',

0

LEGEND.

<__J WETLAND BOUNDARY

1 AUR.ZLA

4

COMO

M rrip "a

Lib,27 1 Circt, nument

HROIHO mD

-4. U k
h

1'5 67 
.0 1

'. Holy Cross ;
: Cemetery

, Cemetery ,/ *. 1

0

tz# Sas 0
O TH PARK

.:i '-[, .41: 1 i 6.1
1

g nd , 1 - ' L- u .

0 2000

4000 FT GRAPHIC SCALE

SOURCE:

NYSDEC WETZAND MAP DATED: 19n
UPDATED 1981,1982,1985,1986

L

RAMCO STEEL BUFFALO, NEW YORK

NYSDEC Site No. 9150468

FIGURE 3-1

NYSDEC WETLAND AREAS

DAMEs & MOORE JOB No.: 23101-001-152



1

8

COC

Pa,k

h

FO w

n -, ·, · PEMSE' '
U

PEMSE

1Srk

- C YantPOWL*
U

/VE

590

WKh Stony f

LEGEND:

Tiff Ph I r

PfolE .....

Lt

00£U- ..- --'

POWZ

Polustrine, open water (unknown depth),
intermittently exposed, permonent.

POWZx 1, »,4
Polustrine, open water (unknown depth), fi,i.// S,n ke,-- d
intermittently exposed, permonent, excavoted.6, i'/f -**rvEL N

PEMSE

Polustrine, norrow-leoved persistent,
intermittently, seosonol saturated.

o zooo

4000 FT GRAPHIC SCALE

SOURCE:

NATIONAL WETLAND INVENTORY U.S. DEPT. OF THE INTERIOR

AERIAL PHOTOCRACH DATED OCTOBER. 1978.

,L'

1 PS Zik

e

PO 7

CO.0

OMFI

-/ir,ZEERL

HARD NO

/1 C 00

4 DOWN'NO

9

H  PARK _1

C --

FIGURE 3-2

DAMES & MooRE

U

ire Sta

--rfl

H61,Cli
Ceme fe

B 4

RAMCO STEEL BUFFALO, NEW YORK

NYSDEC Site No. 9150468

U.S. DEPARTMENT OF THE INTERIOR
NATIONAL WETLAND INVENTORY

JOB No.: 23101-001-152



1

1

1

1

I

3

U)

0

SYSIU,„

&

Se, ius

6

S
a

2

Group

Conneaut

Groqi 01
Clulvvick

(1934)

Canadaway
Group ol

Chath¥,ck
{1933)

Harm on

Ui,confoni,ty

S.11,1.1

Clinton

Fofination

Und,vided

Perrysbug

Java

We F s

Sonyea

Genes:e

40....

Sh,
1 1... 1 I

S a

Skan.a etc
Sha .

LUrce w

91 i :

a'"'104 a

L. :ione

Ak on

Ootornite

Bertie

Lin,eStone

C..1,11„$

511.11:

Lockpor
Dolomite

Rochester

Shale

TI„:Aw.

in

leet

500

600

400-

520

9,

S

400-

450

45.85 -EL

O '0..

12·55

65- 30

60·90

400

60

50

30·55

08

B'

50 GO

Sec ion

tIl/

lilli

--
--

---

1--rr-rzo

-

S,;77,. -•r,
-

d, '' ''',

'''

SK,le. S Ils,N, // Iii/·gained sard I one.
ou I mi s  in .Ca.

Ga hall Ids ,=.. lili&...d.

& 1 01 100*en to w. spocel

/.i¥ o blick t" e 11'1 (pa¥ 3,11$'one containing miny
8- 0 0 1:aic../ :.owi:. L...01 100 fect 01
lorn.'t u,i 01,4-1,/1 to black /hal, arduue,bedded

V . bk. C con,J,iu,41 sAllY con/etions and pyrae.

Greefush-Way lo black *hale ard sor/0 inte,bedded
1$ one /bd zones of calcre/4,5 nocles. 5/r/;1

rr Sell y¢itc ....in 1. lover part.

01, c a 1 ,· v :hjle and I gh.Way sillitnru anti
%,O ile,ot/. Thvoughcul

pe * '8- Onus O calc/"*/

01 *h Cl con ain py, le and ma/"$,le.

0, v•¥. 1. t>ack Sh...

=-51.. · - ft . ..
L G·.. # .  i. e sha and m... beds
- 1 tut, a / 10 tum-

01 -: i v. 6, vad blacb. f,$*il shsl ld some calcafeous
44 -4* f . GO I mestone. about 10 lelithick il at

61... . ..„. le:hal,-

00.6 1„ .1,101 kid Cheily ID/'$10'0

; -17-<Z]m,0-Way Jid ld| 111,0-1'a„,d dotorm:I.
G' d • 11**„i ¢6,1-nite airl $4„ne iII/be¢kied shale.

G,a . ed. a.,1 ireel' thin-bedded sh'/0 ird mossiv' rruc k".
6/wn fc,4 .n befts and lenses . n.<h . 5 fee, trch.
&... acze .*Irnit'on i.,ca.Idol.•ut. In, IN. he,1.. *.I
: 00% v. n ./09,2,1„,In..Dockl is in¢/hi¢*led •nth Ul
-6 111 4.-, 93"matit:ally w 'Htiont.

St .'h d UN· m •/ ai.qi. ut depth. Uic, f/,T/[im
C Llin, I C w 5 b,xls.

06 k ay to two-,i. rrassive to thin-bedded dolom,le. locally
co» u n ,9 819,1 ieel ar,1 gythun #dulls. Al the base /i
hon ·Fal ....toM /0.Ir*.1 LIrr-slor- Mer.&.1
R v dolcnwie IC*Cew Lirnesion. Membefl.

Da, ·/ y cal:J,eous 9,810.

RAMCO STEEL BUFFALO, NEW YORK
NYSDEC Site No. 9150468

FIGURE 3-3

BEDROCK UNITS OF
THE ERIE-NIAGARA BASIN

DAMES & MooRE JOB No.: 25848-001-152



2 -- -/Shi----5C-C +,< t
-cwY 7

 VE*TA·nON

IEG ATIOf /

ALTfFT REALTY

1

,,.5 -3 )\1
,POND  \

DENSE

1 j)
VECCIAnON

\i

'r#*- < 1.\4&%joi-1 C 1

F SED-13 SED-1SED*8

i SED-7 POND

SED-5 SED-4

S 11 b.. i •SED-h 2
E.SED-11 0

-*IM -

KEY:

48!,IW-1 MONITORING WELL LOCATION
OTP-5 TEST PIT LOCATION

<>SS-1 SOIL SAMPLE LOCATION

.SED-10 SEDIMENT SAMPLE LOCATION

BASE MAP SOURCE:

CONTOUR INTERVAL: 5 FOOT
MAPPING COMPILED BY PHOTOGRAMMETRIC METHODS
FROM 1-=500' PHOTOGRAPHY TAKEN 04/14/89.
COMPLETED BY: EROMAN ANTHONY. CONSULTING ENGINEERS.

D Tp-6 - 0 ,

TP-2 Ci,
-7 El ./ 1rJ L..

TP-8-- .  ss-? /1 irtl
. EO- VA A

ED.3

, ED-2 A'
in

-/> Lm RMW-3
--I

, -f= 0 ,]-1 70

7

Sl

jj\

f

NIAGARA COLD DRAWN STEEL

(FORMERLY RAMCO STEEL)

j]

/1

APPROXIMATE PROPERTY BOUNDARIES

0 80 100 200 FT

GRAPHIC SCALE

RAMCO STEEL BUFFALO, NEW YORK
NYSDEC Site No. 9150468

DAMES & MoORE

FIGURE 3-4

SITE CROSS SECTIONS

a.

Z

01

W V
WO. 0.

/r

r

JOB No.: 25848-001-152



582

580

578

576

574

574

KEY:

C> 00

1 1

81 81
0

 DARK NGSYESitfsond
OLIVE GRAY Silty Sand

GREENISH GRAY to BROWN-
GRAY to DARK GRAY Silty Clay

mi

-----

-

-- ---

- -- -4 -*

8, 8
09 (/9

'1111111111111,
_11_11U1_'-1!L'Ji

--

-

-

/77777-779-_

8,
01

0 25 50 100 FT

I

HORIZONTAL SCALE

'9

8·

----

---------

--*-

8

-It

tff«

8

W.L=581.5

V (6-16-93)

RAMCO STEEL BUFFALO, NEW YORK

NYSDEC Site No. 9150468

DAMES & MoORE

FIGURE 3-5

CROSS SECTION A-A'

JOB No.: 25848-001-152



585

580

575

570

565

581.81

7 ?l
8'

r

11

\

--

FILL

-Arr

- -1»«« VFILL

7 582.7

----

----

SILTY SAND

/L -

5 LTY CLAY

-+4TLL+ +4r 8-St 11:-11 --if-+11 3 14J.: :' 1" 411 LL Ii _ , EL„L ''1, 44-111' 11 1 1
L MESTONE BEDROCK

/ FILL
3<7771,-»
-'llil//f. W.L.=581.5

 . Y (6-16-93) -7---
-*54«SANDY/».-   / -2 :BLACK ---««42!5553>Z>n» - .-/5- -----

--2-Q<**22*=*
  X.:c « "S LTY SAND'·

0 LTY CLAY_          -
-

FT 171 H -F]-111- 11 T'ff [ 11  Frf
L MESTONE BEDROCK

0 25 50 100 FT

1

HORIZONTAL SCALE

It

3l

2 582.65

RAMCO STEEL BUFFALO, NEW YORK

NYSDEC Site No. 9150468

DAMES & MOORE

FIGURE 3-6

CROSS SECTION 8-8'

JOB No.: 25848-001-152



i

585

580

575

570

565

582.332

21

APPROX.

GRADE

1 - --r rx,-7<-77/7/7/77-

v*di »t 1 1

SILTY SAND .

----5 LTY=
-CLAY-.J+-

5- -L-3 -t ' 2- -'T'LL-
+++++

SHALE 111111:1181*Ilit H. lili -1.1-
LIMESTONE

CROSS SECTION C-C'

-

11

2 582.65

0 25 50 100 FT
1

HORIZONTAL SCALE

<D

It

2:

1-

APPROX.

GRADE

SILTY

1 ,}1 i i
SILTY

-I.--I

it':'
11

SOIL

00

11

FILL

ANDY S LTY

- ....TI .1 
. 1111

L MESTONE
BEDROCK

CLAY- -

CROSS SECTION D-D'

11

RAMCO STEEL BUFFALO, NEW YORK

NYSDEC Site No. 9150468

FIGURE 3-7

CROSS SECTION C-C' & D-D'

DAMES & MoORE JOB No.: 25848-001-152



1

  ALTIFT REALTY

// LANDFILL << POND

603

4/ \A
< Bm-

1

%

BASE MAP SOURCE:

CONTOUR INTERVAL: 5 FOOT
MAPPING COMPIIID BY PI{OIOGRAMMETRIC MEJAIODS
FROM I'-SOO' PIIOIOGICAPHY TAKEN 04/14/89.
COMPLEIED BY: EROMAN ANTHONY. CONSULfING ENCINURS.

KEY:

1 ji.

)ENSE 1
;FrATIO#/

11 1 i

j

1 CLO

< JUNK YARD

1 - // 1

PRTIARON

i %.1

'4 -\ it
* 00                                                                                                                          -' ) //1 1
O 0 POND

V R,- Le Y
4,

-_==aerl--rT--s_p=*«423-SIZE

APPROXIMATE PROPOERlY BUONDARIES

0 60 100 200 FT
,

GRAPHIC SCALE

n

Ill

2/3 311 4

-1

27% ;t-
j 'tr
»- f U- --11

NIAGARA COLD DRAWN STEEL

(FORMERLY RAMCO STEEL)

---

A]il
RAMCO STEEL BUFFALO, NEW YORK

NYSDEC Site No. 9150468

FIGURE 3-8

POND SLUDGE/SEDIMENT
THICKNESS CONTOURS

3 //

.4'

DAMES & MOORE

n.

0

I

0-

I'

0-

r-

U g
WO- 0»

w r

OJ-

r

JOB No.: 25848-001-152

2-



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

4

i

D

%13' ls*3 z

BASE MAP SOURCE:

CONTOM INTERVAL: 5 FOOT
MAPPING COMPILED BY PHOTOGEW,VETRIC METHODS
FROW 1%500' PHOTOGRAPHY TAKEN 04/14/89.
COMPLETED St EROMAN ANTHONY, CONSULfING ENGINEERS.

(585.38)
PZ 24 - (582.41)  0 PZ 26

U PZ 2
(581.85)

00

KEY:

APPROXIMATE PROPOERTY BUONDARIES

*86'W-' MONHORING WELL LOCATION
PZ 310 PIEZOMETER BY OTHERS

582-GROUNDWATER CONTOUR AND ElEVAnON

0 PZ 27 JUNK YARD t

(583.42) U

-     PZ 28

(584.11 PZ 30
( .71)

E Xh -BMW-1

7 (583.16)

1\ c

45%

.0 4 - Nfrr

/.L PI

% PZ 17 1--r#=-

PONO

PZ 31 1 1

(584.

83)1 5

-1

J

/Jr

1

NIAGARA COLD DRAWN STEEL

(FORMERLY RAMCO STEEL)

4 ZL.
. -r - C I + I

0

0 50 100 200 FT

GRAPHIC SCALE

f

r

0-0.

r

RAMCO STEEL BUFFALO, NEW YORK
NYSDEC Site No. 9150468

DAMES & MoORE

0

FIGURE 3-9

GROUNDWATER LEVELS
FEBRUARY 1994

JOB No.: 25848-001-152



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

4f \\

%%\2%%\ O

%%%*-'%%1. 1 :UL

%\

0 *:*00

\ 104
Vuraa<

BASE MAP SOURCE:

CONTOUR INTERVAL: 5 FOOT

WPPING COMPILED BY PHOTOGRAMMETRIC JIETHOOS
FROM 1 '=500· PHOTOGRAPHY TAKEN 04/14/89.
COIJPLETED BY: ERONAN ANTHONY. CONSULnNG ENGINEERS.

(584.38)

1.PZ 24

0 PZ 25
(581.53)

584 i .4

 0 PZ 27 JUNK Y D

(582.87)
PZ 28

(581.53)

< , 582.77) PZ 30

__0(58 65)

1 .)
R -2

(582. )

I t

FONO
Ii.= 579.35·

9*44\

L

% PZ 17

KEY:

---- APPROXIMATE PROPOERTY BUONDARIES

*86(w-, MONNORING WELL LOCATION

PZ 31( PIEZOMETER BY OTHERS

582-; GROUNDWATER CONTOUR AND ELEVATION

W.L Pl

0 PZ 26
(581.00)

PZ 31  1

J:

.--1

n

NIAGARA COLD DRAWN STEEL

(FORMERLY RAMCO STEEL)

L

J

-1

f

_L -Z]

ssf

-AR F

0 50 too ; n

GRAPHIC SCALE

-

,;.1

0-0-

CK-i r
In. 1-

r

.-®L

f

RAMCO STEEL BUFFALO, NEW YORK:
NYSDEC Site No. 9150468

DAMES & MOORE

FIGURE 3-10

GROUNDWATER LEVELS
JUNE 1994

JOB No.: 25848-001-152



4

7-

1

1

1

1

1

1

1

I

1

1

1

1

1



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

4



1

1

1

1

1

1

1

1

1

I

1

4.0 NATURE AND EXTENT OF CONTAMINATION

This section summarizes the nature and extent of contaminants detected at the Ramco site based on

the results of the initial RI activities and the supplemental investigations complete for the site.
Descriptions of site related contaminants in sediment, soil, groundwater and surface water are
presented in the following subsections.

In order to evaluate the nature and extent of contaminants at the site, numerous environmental media
samples were collected for laboratory analysis as discussed in Section 2.5 - Analytical Testing. Table
2-2 summarizes environmental samples collected and the laboratory analysis which was completed for
each sannple.

Summary Tables 4-1 through 4-7 present the results of the analytical testing for each of the
environmental media: sediment, soil, groundwater, and surface water, respectively for the initial RI
activities. These tables present a complete listing of metals analysis and only data for those
constituents which were detected in the associated media for volatile organic, semivolatile organic,
pesticide, and polychlorinated biphenyls (PCBs). Constituents which were reported at below limits of
detection for all associated media samples have not been included in summary Tables 4-1 through 4-7.
The results of sample analysis which was completed as part of the supplemental investigations are
summarized in Tables 4-8 and 4-9 for sediment and groundwater, respectively.

4.1 SEDIMENT

To evaluate contaminant conditions in sediments associated with the on-site pond and at other off-site
locations, a total of 15 sediment samples were taken from the on-site pond and two sediment samples
from two adjacent site locations during the initial RI activities. An additional four sediment samples
were collected from the on-site pond and pond outfall area as part of the supplemental investigations.
Sediment samples were tested for volatile organic compounds, semivolatile organic compounds,
pesticides, PCBs, radiological testing, oil & grease and a select subset subject to Toxicity
Characteristic Leaching Procedure (TCLP) extracting and testing to determine the hazardous
characteristics of the sediment. Additionally, fraction organic carbon content of the sediment was
determined for use in evaluating organic constituents contained in sediment usmg techniques outlined
in the NYSDEC Sediment Criteria guidance document.

Tables 4-1 and 4-7 summarize those constituents which were detected in sediment samples from the
on-site pond. Table 4-5 summarizes constituents detected in off-site sediment sample locations.
Radiological sampling results for sediment and soil samples are presented in Table 4-6. Table 4-8
summarizes analytical testing results for pond and outfall sediment samples collected during the
supplemental investigations. The analytical testing results for the sediment samples are discussed in
the following sections.

4.1.1 VOLATILES

Volatile organic constituents (VOCs) detected in the pond sediment included acetone, carbon
disulfide, chloroform, 2-butanone (methyl ethyl ketone), 1,1,1-trichloroethane, and xylene. All at
relatively low concentrations.
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Acetone and 2-butanone (methyl ethyl ketone) were detected in all of the initial RI sediment samples
tested at concentrations ranging from 31 to 270 Bg/kg and 7 to 61 Bg/kg, respectively. Acetone is
prevalent in most analytical laboratory settings and is used for the preparation and decontamination of
analytical equipment. As a result, it is possible that these constituents may be the result of laboratory
or other introduced contamination to the sediment samples, although these constituents were not
detected in quality assurance/quality control samples for the sediment analysis. Acetone and 2-
butanone have been detected in previous sediment sampling from the Ramco pond, notably during the
Altift RI program. Acetone and 2-butanone have also been detected in sediment samples at other
Altift pond locations and in groundwater from shallow monitoring wells at the Altift site. These
contaminants were not detected in surface water samples from the on-site pond.

The remaining constituents detected in the initial RI sediment samples; carbon disulfide, chloroform,
1,1,1-trichloroethane, and xylene, were all detected below quantification limits with estimated
concentrations ranging from 0.1 to 5 Bg/kg. For the two pond sediment samples which were
collected during the supplemental investigation, chloroform was the only volatile constituent detected
at estimated concentrations of 13 and 6 Bg/kg. These values represent minimal contamination of
sediment as they are all well below health based levels as derived by the EPA.

Five volatile organic constituents were detected in sediment samples from off-site locations and
included 1,2-dichloroethene, trichloroethane, benzene, toluene, and chlorobenzene. For sediment
sample SED-16 collected from the ponded area to the north near the Altift Landfill, four of the five
constituents were detected; 1,2-dichloroethene, trichloroethane, benzene, and chlorobenzene. All
concentrations were reported below quantification limits with estimated concentrations ranging from 8
to 13 Bg/kg. Only toluene was detected in sediment sample SED-17 collected from the drainage ditch
near the Republic Landfill to the west of the Ramco site at an estimated concentration of 0.8 Bg/kg.
Volatile organic constituents within sediment samples from the on-site pond outfall area, sediment
samples RS-3 and RS-4 collected during the supplemental investigations were all reported as less than
quantification limits.

4.1.2 SEMIVOLATILES

Semivolatile constituents detected in pond sediment included a limits number of parameters:
naphthalene, 2-methylnapthalene, acenaphthene, fluorene, phenanthrene, benzo(a)anthracene,
chrysene, and bis(2-ethylhexyl) phthalate. These constituents were detected in various sediment
samples tested, with all concentrations reported below quantification limits and estimated
concentrations ranged from 18 Bg/kg to 350 Bg/kg, with the exception of bis(2-ethylhexyl) phthalate
detected at 1,100 Bg/kg at location SED-12. These compounds were typically found at other on-site
locations within the Fill area were oily sheens or stained soil have been found. These constituents are
likely attributable to oily material contained in the pond sediment which presumably originated from
lubrication and/or hydraulic oils discharged with plant wastewater to the pond location, as described
in Section 3.1 - Surface Features.

At off-site locations SED-16 (Altift area) and SED-17 Republic Landfill area), a significant number of
semivolatile organic constituents were detected in the sediment samples. A total of 23 constituents
were detected at location SED-16 (Altift area), consisting mostly of polyaromatic hydrocarbon
compounds (PAHs) ranging in concentration from 37 to 14,000 Bg/kg (refer to Table 4-7). Many of
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these constituents have been detected at concentrations above 5,000 Bg/kg. The potential origin of the
detected constituents in the Altift pond areas are not known at this time, however, the constituents and
detected concentrations are similar to previous sampling results which have been reported for
sediment within these same pond areas. Also, similar constituents have reportedly been detected in
site soils from the Altift landfill area.

The supplemental investigations included the sampling of sediment at two locations within the pond
near the pond outfall and at two locations within the outfall from the pond (refer to Section 2.1). At
the pond sediment locations (RS-1 and RS-2), the total number and concentration of semivolatile
constituents detected were similar to those reported for the initial RI activities. At the outfall
locations (RS-3 and RS-4), a greater number of constituents were detected at relatively higher
concentrations than reported in the Ramco pond sediments (refer to Table 4-8).

In reviewing the constituents detected and the relative concentrations of semivolatiles at the Ramco
and Altift sites, it is apparent that the total number of constituents detected within sediment and soil at
the Altift site is much greater than those detected at the Ramco site. Further, after a preliminary
review of the historic analytical data for sediment at the Altift and Ramco pond areas, it appears that
the reported concentration of similar constituents detected within the Ramco pond sediment are
significantly lower than those detected within sediment at the downstream Altift pond areas. Based on
this information, historic Ramco activities are not believed to have contributed significantly to the
downstream contamination of sediment within the Altift pond areas.

Numerous semivolatile organic constituents were also identified in sediment sample SED-17 (Republic
Landfill); 17 in total, of which the maximum concentration was estimated at 340 Bg/kg for
benzo(a)fluoranthene. The potential origin of constituents detected at this location is unknown,
however they are not believed to be the result of activities at the Ramco site due to surface features
which separate the two sites and the lack of potential migration routes from Ramco to the Republic
Landfill area.

4.1.3 PCBS

PCBs were identified in two on-site sediment samples; SED-15 and the duplicate sample at location
SED-2. Concentrations of Aroclor 1248 in the duplicate sample at SED-2 were estimated at 44
Bg/kg. Levels of Aroclor 1248 at location SED-15 were reported at 810 Bg/kg.

PCBs were detected in pond sediment samples collected during the supplemental investigations. Total
PCB concentrations were reported at 910 and 810 Bg/kg at locations RS-1 and RS-2, respectively.
PCBs were not detected in sediment samples from the outfall channel of the pond, locations RS-3 and
RS-4.

PCBs have been detected in soil samples from the fill area of the site, however, PCBs detected in this
area were Aroclor 1242 and 1254 make-up. PCBs in the pond sediment is most likely attributed to
oily matter which has been observed in pond sediment as described to in Section 4.1.2 -
Semivolatiles, above.
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PCBs were detected at both off-site sediment sampling locations. Reported concentrations of Aroclor
1242 in sediment samples from locations SED-16 (Altift area) and SED-17 (Republic Landfill) were
390 and 65 Bg/kg, respectively. Aroclor 1260 was additionally detected at concentrations of 620 and
33 Bg/kg at locations SED-16 and SED-17, respectively.

4.1.4 METALS

Metals concentrations in pond sediment were evaluated against two background criteria: upper
background limits based on limited site data, and reported upper limits of background concentrations
in sediment presented in the NYSDEC, Sediment Criteria Guidance Document, December 1989.

The first criteria used upper background limits of soils data collected on-site. Site background data
were established using data from soils samples collected from test pit locations #2 and #6. Soil
samples TP-2-1 and TP-6-1 from these locations were used as the basis for establishing background
metals concentrations in soils. Both of these samples are comprised of the silty clay material which
underlies the pond and presumably represents the original unaltered pond bottom prior to the
deposition of sediment material. For each constituent, data from these points were used to calculate
the mean background concentration. Standard deviations were calculated and upper background limits
for each contaminant were established by adding two times the standard deviation to the
corresponding mean background concentration. This approach was selected for establishing upper
background concentration limits based on a 95 percent probability that concentrations above these
limits represent elevated concentrations rather than background concentrations.

The second criteria used for evaluation were those values reported for upper limits of background
concentrations presented in the Sediment Criteria Guidance Document, December 1989, NYSDEC,
Division of Fish and Wildlife. These values represent the upper 95 percent confidence limit of pre-
industrial concentrations in Great Lakes sediment. Table 4-8 presents a summary of the background
concentrations for metals used in the evaluation of pond sediment.

Based on an evaluation of concentrations of metals in the sediment using the two background criteria
provided above, it is apparent that a majority of the metals identified in the sediment are above
background levels. As the pond has historically been used for the discharge of process wastewater
from steel processing operations, these conditions are not unexpected.

In review of the sediment data, the following is noted. Average arsenic concentrations in sediment of
24 BE<$& exceeded background concentrations by a factor of two. Average barium concentrations
were also elevated above background concentrations. The average concentration for chromium,
hexavalent chromium and lead in sediment exceeded the site background levels by as much as 10
times with chromium and lead levels also exceeding the reported Great Lakes upper background limit.
Average metals concentrations for copper, iron, manganese were also slightly above the Great Lakes
sediment concentrations. Nickel and zinc concentrations were both below the Great lakes upper
background limits. Mercury results for a majority of pond sediment samples were reported at below
detection limits with the exception of two samples, SED-13 and SED-14 which had reported levels of
3.9t54 and 0.29 Bgk, respectively. Mercury concentrations of 3.teg/kg exceed the Great Lakes
background concentrations as well as those of site background.
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In general, analytical data from sediment samples collected as part of the supplemental investigation
activities were similar to those reported for the initial RI activities.

4.1.5 PESTICIDES

Pesticide contaminants have been detected in sediment, soil, and groundwater at the Ramco site. No
pesticides were detected above quantification limits in surface water samples from the on-site pond or
at other off-site surface water locations.

Pesticides which were detected in pond sediments included beta-BHC, dieldrin, 4,4-DDE, endrin,
endosulfan II, 4,4-DDD, 4,4-DDT and endrin ketone. The sediment sample collected at location
SED-15 contained the majority of detected constituents and generally, at the highest concentrations.
Of the detected pesticide compounds, 4,4-DDD was the most prevalent compound detected at
concentrations ranging from 6.3 Bg/kg to 120 Bg/kg.

The detection of pesticides is widespread among the various media on-site and also in other off-site
areas. Based on the historic marshy conditions of this area and thus, the large areas which would
promote the breading of insects, it is likely that the occurrence of these pesticides may be attributable
to past insecticide spraying in the immediate area and other off-site surrounding areas.

4.1.6 TCLP RESULTS

A total of five sediment samples from the on-site pond were collected and submitted for analytical
testing using the Toxicity Characteristic Leaching Procedure (TCLP) and subsequent analysis to
evaluate the hazardous characteristics of the sediment. Table 4-7 presents the results of TCLP testing
on sediment and soil samples from the site.

On average, the pH of the pond sediment was 5.7 standard units (su) (Table 4-1). Pond sediment pH
below a neutral value of 7.0 is not unexpected due to the historical use of the pond for the discharge
of acid wastewater from plant operations. Although surface water pH in the pond has been
neutralized, the interstitial water contained in pond sediment remains in an acidic condition and is
likely to remain slightly acidic until dilution and neutralization of interstitial water occurs.

TCLP data for metals analysis on pond sediment shows that although several constituents leached
from the material, all concentrations are below regulatory limits which would defined the materials as
hazardous by characteristic. All volatile organic, semivolatile and pesticide constituents were not
detected above quantification limits, with the exception of chloroform and trichloroethene.
Quantifiable levels of these two constituents were detected in sediment at location SED-12 at
estimated concentrations of 24 Bg/1 and 9 Bg/1, respectively. Based on this TCLP data, pond
sediment does not exhibit characteristics of hazardous material and would not be classified as

hmrdous by characteristic.

4.1.7 RADIOLOGICAL

Sediment samples submitted for analytical laboratory testing were also submitted for radiological
testing as presented in Section 2.6 - Radiological Testing. The results of the radiological testing
indicate that all reported uranium 238 (U-238) activities are less than the minimal detectable activity
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(MDA) for the counting system (Table 4-6). The highest MDA for the U-238 analysis was 2.52
picocuries/gram *Ci/g) in sediment sample SED-4. Results of thorium 232 (Th-232) analysis on
sediment samples were reported at activities less than 0.52 + 0.10 pCi/g, the highest activity of all
sediment samples found at locations SED-3. All reported levels are below the action level of 35
pCi/g for depleted uranium and 10 pCi/g for natural thorium set by the Nuclear Regulatory
Commission.

4.2 SOIL

Soil samples were primarily collected from the fill area of the site during the course of test pit
installations and also included soil samples from soil borings completed for monitoring well
installation. Soil samples were collected to evaluate contaminant conditions in the fill area and other
areas of the site and included the collection of 14 soil samples from test pit locations and one soil
sample from each of the three newly installed monitoring well locations. Soil samples were tested for
volatile organic compounds, semivolatile organic compounds, pesticides, PCBs, and a select subset
subject to Toxicity Characteristic Leaching Procedure (TCLP) extracting and testing to determine the
hazardous characteristics of the material. Table 4-2 summarizes those constituents which were

detected in soil samples from the Ramco site. Analytical testing results for the soil samples are
discussed in the following sections.

4.2.1 VOLATILES

Volatile organic constituents detected in the soils included methylene chloride, acetone, 2-butanone
(methyl ethyl ketone), tetrachloroethane, toluene, ethyl benzene, and xylene. All detected
concentration of volatile organics were at similarly low concentrations, with many of the reported
values estimated at below quantification limits.

Methylene chloride was detected in associated laboratory QA/QC samples for soil and is also a
common laboratory contaminant. Acetone and 2-butanone (methyl ethyl ketone) were detected in a
majority of soil samples tested at concentrations ranging from 28 Bg/kg to 430 Bg/kg and 5 Bg/kg to
110 Bg/kg, respectively. Acetone, as stated earlier is prevalent in most analytical laboratory settings
and is typically used for the preparation and decontamination of analytical equipment. As a result, it
is possible that these constituents may be the result of laboratory or other introduced contamination to
the soil samples. These constituents are not thought to be of a major concern related to the site, due
to the relatively low concentrations detected.

Tetrachloroethane was detected in only one sample, sample TP-4-1 from test pit location #4, at an
estimated concentration of 2 Bg/kg. For toluene, ethyl benzene, and xylene all reported values were
reported below quantification limits with estimated concentrations ranging from 0.4 Bg/kg to 6 Bg/kg.
The dispersed detection and relatively low reported concentration of these constituents within the soil
samples does not provide for a clear understanding as to the origin of these contaminants and it is
possible that the detection of some constituents may be attributable to introduced contamination to the
soil samples following sample collection. In evaluation of this, analytical results of groundwater
samples identified many of these same constituents in laboratory QA/QC samples during analysis
(refer to Section 4.3).
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4.2.2 SEMIVOLATILES

The detection of semivolatile organic constituents in soil samples from test pit locations is associated
with the visual identification of oily sheens and stained soils at these same locations. Test pit
locations #2, #4, and #7 all contained oily material with heavy sheens and oil stained soils in the fill
material. The primary group of semivolatile organics detected at these same locations were PAHs.
Identified constituents were most prevalent in soil sample TP-4-2 from test pit location #4, an area in
which oily material was observed.

Semivolatile constituents detected in surface soil sample SS-2 collected from near the railroad tracks
close to the building included naphthalene, 2-methylnaphthalene and phenanthrene with estimated
concentrations of 55 Bg/kg, 62 Bg/kg, and 100 Bg/kg, respectively. Sample SS-1 was collected from
solidified mill scale piles located along the western boundary of the fill area. Phenol was the only
constituent detected in this sample at a concentration of 470 Bg/kg and is also the only soil sampling
location in which phenols were detected.

4.2.3 PCBS

As with the detection of semivolatile constituents, PCBs were detected only at those locations in
which visually identifiable oily sheens or stained soil was observed, i.e., test pit locations #2, #4, and
#7. The highest concentrations of PCBs were detected in sample TP-7-2 from test pit location #7.
Concentrations of aroclor 1242 and aroclor 1254 were reported at 700 Bg/kg and 660 pg/kg,
respectively. In associated sample TP-7-1, aroclor 1254 concentrations were reported at 140 Bg/kg.
Aroclor 1254 was detected in samples TP-4-2 from test pit location #4 at a concentration of 170
Bg/kg. PCBs were not detected in any of the remaining soil samples above detection limits.

The PCBs detected in soil samples from these locations are believed to be concentrated in the oily
wastes which were observed at these locations and most likely originated from lubricating oils and/or
hydraulic oils used in past plant operations.

4.2.4 METALS

Slag fill and fill materials originating from steel making and/or steel processing operations are
characteristic of fill material used throughout the area surrounding the Ramco site and also at the
Ramco site. At various unknown times, slag fill and other construction debris have been disposed in
the fill area for the purpose of leveling and filling the marshy, low lying area of the site. Slag fill has
also been used extensively as railroad ballast for railroad tracks surrounding the site. As a result, the
composition of the fill material at the site is heterogeneous and consists, to a large extent, of slag,
cinder material and construction debris.

The results of metals analysis on soil samples collected in the fill area and other areas of the site
provided a wide degree of fluctuation in specific metal concentrations. The following metals were not
detected above quantification limits in any of the soil samples; beryllium, cadmium, mercury,
selenium, and thallium. Cyanide was also not detected above quantification limits in any soil
samples.
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As with the comparison of analytical results for sediment samples to the results obtained from
designated site background sample locations TP-2-1 and TP-6-2, the results of site soil analysis were
evaluated using the upper limit of background concentrations calculated from the results at these two
locations. The following metals were identified above site background levels for a majority of soil
samples; arsenic, barium, chromium, lead and zinc. It should be noted that samples used to represent
site background conditions are believed to be representative of native soils underlaying the site and
would not necessary represent the metals content of slag materials deposited at the site. It is expected
that elevated metals concentrations would be associated with slag/cinder materials at the site. As
discussed in Section 4.2.6, concentrations of metals in leachable fractions from tested soils are
minimal in comparison to the total metals concentrations.

4.2.5 PESTICIDES

Pesticides were detected primarily in sample SS-1 from the mill scale piles located in the fill area.
This sample contained concentrations of the following pesticides; beta-BHC, dieldrin, 4,4-DDE,
endrin, endosulfan II, and alpha-chlordane. The highest reported concentration was for endrin at a
concentration of 10 Bg/kg. For other soil samples, endosulfan II was detected in sample surface soil
SS-2 at an estimated concentration of 1.2 Bg/kg and beta-BHC was detect in soil sample TP-4-2 at an
estimated concentration of 1.7 Bg/kg.

It is unlikely that pesticides were associated with the original mill scale material disposed of in the fill
area and most likely originated on-site as a result of insecticide spaying in the area. As discussed in
the previous Section, pesticides have been widely detected in other media and the identified
concentrations are most likely residual or background levels for the area resulting from past
maintenance activities involving spraying of the various pesticide materials.

4.2.6 TCLP RESULTS

Two soil samples, TP-4-2 and TP-7-1, were submitted for TCLP extraction and subsequent analysis
for metals to evaluate the teaching potential of metals from the associated fill material. From these
two samples, barium and lead were the only metals detected in the leachable fraction of the material.
Concentrations of barium in samples TP-4-2 and TP-7-1 were 901 Bg/1 and 1,190 Bg/1, both well
below hazardous characteristic levels for barium. Lead levels in the leachable extract for the samples
were 4 Bg/1 for sample TP-4-2 and 64.2 Bg/1 for sample TP-7-1, also well below hazardous
characteristic levels for lead. Based on these results, the fill material in these areas would not be
classified as hazardous by characteristic for metals.

4.2.7 RADIOLOGICAL

Soil samples submitted for analytical laboratory testing were submitted for radiological testing as
presented in Section 2.6 - Radiological Testing. The results of the radiological testing indicate that all
reported uranium 238 (U-238) activities are less than the minimal detectable activity (MDA) for the
counting system (Table 4-6). The highest MDA for the U-238 analysis was 1.87 pCi/g in the soil
sample from test pit #6 (sample I.D. TP-6). Results of thorium 232 (Th-232) analysis on soil samples
were reported at activities less than 0.54 ZE 0.07 pCi/g, the highest activity of all soil samples found
at test pit #7 (sample I.D TP-7). All reported levels are below the action level of 35 pCi/g for
depleted uranium and 10 pCi/g for natural thorium set by the Nuclear Regulatory Commission.
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4.3 GROUNDWATER

Groundwater quality at the Ramco site has been monitored through the sampling of six on-site
monitoring wells during two separate sampling periods: the initial RI activities and the supplemental
investigations. Five of the site monitoring wells are completed as shallow wells within the
unconsolidated material above bedrock and the remaining well MW-lD is completed as a bedrock
well. As discussed in Section 3.7 - Site Hydrology, wells RMW-3 and CW-1 may also intersect the
weathered bedrock zone below the unconsolidated material. The results of analytical testing of
groundwater samples from these wells during the initial RI activities and the supplemental
investigations are presented in Table 4-3 and 4-9, respectively, and are discussed in the following
subsections.

4.3.1 VOLATILES

Volatile organic constituents detected in groundwater samples collected during the initial RI sampling
activities included; acetone, 1,1-dichloroethane, toluene, chlorobenzene, ethyl benzene, and xylene.
Of these constituents, four were detected in laboratory QA/QC samples; toluene, chlorobenzene, ethyl
henzene, and xylene. The levels of these four constituents detected in the groundwater samples are
presumed to be representative of laboratory or other introduced contaminants. The concentration of
these constituents ranged from 0.4 to 5 Bg/1. 1,1-dichloroethane was detected in groundwater at only
one well, RMW-1, at an estimated concentration of 1 Bg/1.

Constituents detected in groundwater samples collected during the supplemental investigations
included, carbon disulfide, chlorobenzene, 1,1-dichloroethane, and toluene. Of these, chlorobenzene
and toluene were detected in laboratory QA/QC samples. 1,1-dichloroethane was again detected in
well RMW-1 with an estimated concentration of 0.9 Bg/1. Due to the proximity of this well to the
Altift landfill site, the detected contaminant may be a result of the migration of contaminated
groundwater from the adjacent site. All other constituents detected were at concentrations below NYS
class "GA" standards for groundwater.

4.3.2 SEMIVOLATILES

During the results of the initial RI activities, phenol was report at a concentration of 25 Bg/1 in
groundwater at well location RMW-3, above the NYS groundwater standard of 1 Bg/1 for class "GA"
groundwater. Other compounds detected in groundwater samples from the initial RI sampling
included benzoic acid, di-n-butyl phthalate, and butyl benzyl phthalate which were found in a majority
of the samples at relative low concentrations, i.e., less than 2 Bg/L. These compounds are frequently
detected as laboratory contaminants and the detection of these compounds at the reported levels are
not thought to be a major concern for the site.

Additional semivolatile compounds were identified from the initial RI sampling activities from
locations RMW-1 and RMW-3 including: 4-methylphenol, naphthalene, 2-methylnaphthalene, diethyl
phthalate, phenanthrene, benzo(a)anthracene, and benzo(a)fluoranthrene. With the exception of
benzo(a)anthracene and benzo(a)fluoranthrene detected at well RMW-1, all estimated concentration of
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the above mentioned semivolatile constituents were reported below NYS groundwater standards for
class "GA" groundwater for the individual constituents. As a result of the initially detected
semivolatile constituents, additional groundwater samples were collected during the supplemental
investigations to confirm this data.

Semivolatile organic constituents were not detected in any of the groundwater samples collected from
on-site wells during the supplemental investigations. As a result, semivolatile organics are not
believed to be of concern for the site.

4.3.3 PCBS

PCBs were not detected in any of the groundwater samples collected from on-site monitoring wells.

4.3.4 METALS

The results of metals analysis on unfiltered groundwater samples collected from the on-site wells
during the initial RI activities indicated a wide fluctuation in metals concentrations (Table 4-3). As
these groundwater samples were not filtered prior to analysis, the wide variation was thought to be
attributable to the varying content of suspended solids in the groundwater samples. Additionally,
discrepancies were noted in analytical results obtained on unfiltered samples collected during the
initial RI activities for the Ramco site and data from the recent Altift Landfill RI. For this reason,
both unfiltered and filtered groundwater samples were collected for metals analysis during the
supplemental investigations.

The results of both unfiltered (total) and filtered (dissolved) groundwater sample analyses are
presented in Table 4-9. Based on the analysis of unfiltered samples, metals which exceeded NYS
class "GA" groundwater standards included; iron, lead, magnesium, manganese, sodium and zinc.
Lead was only above NYS standards at two wells: RMW-1 (43 Bg/1) and MW-lS (150 Bg/1). Zinc
was above NYS standards at one well, RMW-1, at a concentration of 360 Bg/1. Iron, magnesium,
manganese, and sodium exceeded NYS standards at a majority of the wells, however, the reported
concentrations may be representative of background groundwater quality conditions for the area.

The analysis of filtered groundwater samples indicated a general reduction in all metals concentrations
in relation to unfiltered samples from the same well location, with exception of iron, magnesium,
manganese and sodium concentrations at a number of well locations. Concentrations of dissolved
iron, magnesium, manganese and sodium were also above NYS standards at several wells. Since the
detected metals constituents may be representative of background water quality conditions, the
occurrence of these metals within groundwater is not thought to be related to site activities.

4.3.5 PESTICIDES

Pesticide contaminants were detected in groundwater at only one well, RMW-1, during the initial RI
activities and the supplemental investigation sampling. Heptachlor epoxide and dieldrin were detected
initially and 4,4'-DDE was detected during the supplemental investigations. The relative levels of
heptachlor epoxide and dieldrin were estimated at 0.038 and 0.024 Bg/1, respectively. The estimated
concentration of 4,4'-DDE was 0.025 Bg/1. Due to the marshy site conditions in the area of well
RMW-1 and the relative shallow groundwater table at this location, it is presumed that the detected
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pesticides are the result of residual contamination from historic insecticide spraying in the area or may
be the result of contaminant migration from the Altift landfill site. The detected concentrations are
above the NYS groundwater standard of "non-detect" (less than 0.01 Bg/1).

4.4 SURFACE WATER

As described in Section 2.3 - Surface Water Sampling, surface water samples were collected from
three locations within the pond and at two off-site locations near the Altift and Republic Steel Landfill
areas. The results of analytical testing of surface water samples from these areas are presented in
Table 4-4 and discussed in the following subsections.

4.4.1 VOLATILES

The only reported volatile organic constituents detected in surface water collected from the on-site
pond were toluene and chlorobenzene, constituents which were also detected in laboratory QA/QC
blank samples. The resulting detected concentrations for these constituents are suspect and are most
likely the result of laboratory or some other introduced contamination following sample collection.
The reported concentrations for both the toluene and chlorobenzene were estimated at or below 1 Bg/1
for all three pond samples.

Toluene and chlorobenzene were also detected in surface water samples from the two off-site
locations in addition to the detection of styrene and xylene in sample SW-4 from the Altift pond area.
As mentioned above, detected constituents were identified in laboratory blank samples and presumably
resulted from laboratory or some other introduced contamination following sample collection and are
not necessarily representative of actual site contaminant conditions. Two other contaminants,
trichloroethene and benzene were detected in surface water sample SW-4 from the Altift pond area.
The concentrations were estimated at 1 Bg/1 and 2 pg/1, respectively, for trichloroethene and benzene.
The estimated benzene concentration is above NYS surface water standards for class "A, A-S, AA,
AA-S" surface water bodies.

4.4.2 SEMIVOLATILES

For surface water samples collected from the on-site pond, no semivolatile organic constituents were
detected above quantification limits. Three compounds, benzoic acid, di-n-butyl phthalate, and butyl
benzyl phthalate were detected as an estimated value, below quantification limits, in all surface water
samples from the pond. The estimated concentrations ranged from 0.5 Bg/1 to 8 Bg/1 for all
constituents. Di-n-butyl phthalate and butyl benzyl phthalate are commonly used plasticizing agents
and are frequently identified as a laboratory contaminant. The detection of these constituents are
likely the result of laboratory contamination or other contamination following sample collection and
are not thought to be a major site concern.

Additional semivolatile constituents were detected in surface water samples from off-site locations.
Phenol was detected at an estimated concentration of 3 Bg/1 in the surface water sample SW-5
collected from the drainage ditch near the Republic Landfill. At location SW-4 from the Altift pond
area, 1,3-dichlorobenzene, 1,4-dichlorobenzene, nitrobenzene, naphthalene, 4-chloroaniline, 2-
chloronaphthalene, 2-nitroaniline, and acenaphthelene were detected, many were reported at
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concentration below quantification limits. Of significance, nitrobenzene was reported at a
concentration of 22 Bg/1, slightly below the NYS surface water quality standard of 30 Bg/1 for class
"A, A-S, AA, AA-S" surface water bodies.

4.4.3 PCBS

PCBs were not reported above detection limits for any of the surface water samples collected from the
on-site pond or at off-site locations.

4.4.4 METALS

Significant concentrations of metals in surface water from the on-site pond were not identified in any
of the three samples from the pond, with a majority of the metals constituents reported at below
quantification limits. Iron, magnesium, and manganese were reported at concentrations above NYS
surface water standards (refer to Table 4-4). The reported levels are not unexpected due to the
historic conditions of the pond and the similar levels of these metals identified in groundwater and are
likely represent natural conditions.

Surface water quality at location SW-4 from the Altift pond area were similar to that reported for
water quality of the on-site pond water, although surface water sample SW-5 from the Republic
Landfill area contained much higher concentrations of aluminum, arsenic, barium, chromium, lead
and zinc. The elevated concentrations of these constituents may be the result of discharges from the
Republic Landfill area, however, this can not be concluded based on this limited information alone.

4.4.5 PESTICIDES

Pesticides were not reported above detection limits for any of the surface water samples collected
from the on-site pond or at off-site locations.

4.5 AIR

To evaluate off-site impacts resulting from emission of site contaminants via air pathways, an air
impact evaluation was completed. The air impact evaluation was undertaken on what is considered to
be the pathway which would represent the greatest potential for emissions from the site, as a
conservative evaluation. For the Ramco site, emission of contaminants from surface soil in the fill
area of the site were evaluated in the air pathways analysis.

For the analysis, three criteria were used for comparison of calculated emission rates and acceptable
emission levels. These criteria are; emission rate, ambient air concentrations and risk to human
health. Emission rates from soil were calculated based on established volatilization models and on
calculated diffusion coefficients and volatilization factors. The results of the calculations were

prepared as part of the baseline risk assessment work for the site and are presented in Appendix F.
Risk assessment calculations are further discussed in Section 6.0 - Baseline Risk Evaluation.
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Emission rate criteria are established by 6 NYCRR Part 212 - General Process Emission Sources. If
emission rates for an "A-rated" contaminant exceed one pound per hour, remediation is required to
control the source. Based on the calculated emission rates at the Ramco site, rates of emission would

be expected to be below one p6und per hour.

If annual Ambient Guideline Concentrations (AGCs) present in the NYSDEC Air Guide-1 guidance
document are exceeded by site values as applied to the boundary of the site, remediation would be
required for air quality. Based on the emission rates calculated for the site, AGCs for site related
contaminants would not be exceeded.

An assessment of the human health risk as applied to the specific nature of the site is presented in
Section 6.0 - Baseline Risk Evaluation. As part of the baseline risk assessment to human health, the
health risk associated with the air emission pathway from soil was considered. Based on this risk
evaluation, the calculated hazard indices for noncarcinogen effects are below 1 and the carcinogen
risk has been calculated to be less than the one-in-104 risk level.

To provide site specific data relating to the release of volatile organic and particulate contamination
from the site, air quality measurements were completed during the course of on-site RI activities. Air
quality monitoring was completed during completion of test pits and during the installation of RI
monitoring wells. Air quality survey records for site monitoring are included in Appendix F.

Of the measurements made during the field activities, no field readings were reported above
background conditions over the surveyed areas. Based on these results, migration of volatile organic
detectable by the field equipment was not occurring at the site during field investigations via airborne
pathways. The survey also indicated that no particulate matter was migrating from the site during
field activities.
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Sample ID

Misc.

Total Recoverable Oil & Grease (ug/g)

PH

Total Organic Carbon (ug/g)'

SED-1

20100

5.59

42800

Metals (mg/kg)

Aluminum - Total

Antimony - Total

Arsenic - Total 36.2

Barium - Total 195

Beryllium - Total

Cadmium - Total' < 1.7

Calcium - Total

Chromium - Total 205

Cobalt - Total

Copper - Total

Iron - Total

Lead -Total 115

Magnesium - Total

Mangenese - Total

Mercury - Total < 0.16

Nickel - Total

Potessium - Total

Selenium - Total < 1.3
Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total 105

Cyanide - Total

Hexavelent Chromium - Total " 38.9

Note: ' - Based on analytical results of sediment sample

Ramco Steel RI:SED.XLS

TABLE 4-1

Ramco Steel

Summary of Analytical Resulte
Pond Sediment

| SED-2 | SED-3 | SED-4

5.05

15900

1920

4.94

30700

5.05

12900

4500

< 11
9.4 13.2 37.5

28 91 117

< 1.4

< 1.4 < 1.4 < 1.6

1530

30.8 95 81.3

< 5.5

29.7

12600

36.7 34.3 161

57.3

1070

< 0.12 < 0.12 < 0.14

20.8

668

< 1.1 < 1.1 < 1.2

0.19

468

< 1.4

14.7

60.7 49.4 113

7.6

0.94 18.2 13.4

s collected on March 23,1993

Page 1 of 4

SED-5

5.26

60300

7590

< 10.8

14

65.4

< 1.3

< 1.3

3770

50.3

< 5.4

23.9

46800

57.1 R

397

2490

< 0.12

16.3

1030

< 1.1

0.08

376

< 1.4

18.3

82.6

< 1.6

3.4

SED-6

892

5.98

36700

12.8

66.3

< 1.5

30.8

44.7

SED-7

6450

5.65

75500

< 2.2

267

142

< 0.14 < 0.19

< 1.2 < 1.7

75.9

5

50.3

180

197

17.7



Sample ID

Misc.

Total Recoverable Oil & Greese (ug/g)

PH

Total Organic Carbon (ug/g)*

Metals (mg/kg)

Aluminum - Total

Antimony - Total

Arsenic - Total

Barium - Total

Beryllium - Total

Cadmium - Total '

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total

Iron - Total

Lead - Total

Magnesium - Total

Mangenese - Total

Mercury - Total

Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Cyanide - Total

Hexavalent Chromium - Total "

Note: ' - Based on analytical results of se

Ramco Steel RI:SED.XLS

TABLE 4-1

Ramco Steel

Summary of Analytical Results

Pond Sediment

SED-8 | SED-9 | SED-10 | SED-11

6.23

59500

5800

< 12.4

20

95.2

< 1.5

< 1.5

10500

39

< 6.2

66.4

42100

85.7

271

1760

< 0.14

21.3

757

< 1.2

0.15

338

< 1.5

17.8

171

3.2

2.8

967

6.61

26600

17

63.7

< 1.2

70.7

64.2

< 0.12

< 1.1

90.1

7.5

< 1.1

561

4.79

24300

14.8

60.6

< 13 < 1.4

135

35.9

< 0.12

95.9

19.6

63.1

85.9

< 0.14

< 1.1

Page 2 of 4

3720

5.47

38400

28.6

70.3

211

7.5

<

<

<

<

<

<

<

<

SED-12 SED-13 SED-14

5.62

46500

8050

11.2

8.6

60.4

1.4

1.4

4310

35.6

5.6

24.2

45500

79

171

944

0.14

18.9

716

1.2

0.12

418

1.5

21

166

1.8

3.5

1910

5.24

28400

22.3

33.4

7590

5.38

50800

40.9

241

< 1.5 < 1.8

42.9

113

3.9

< 1.3

46.6

3

103

242

0.29

< 1.4

31.5

26.2

SEC)-15

5.6

38500

10900

< 12.9

35.1

128

< 1.6

< 1.6

5900

213

< 6.5

221

29000

69.8

137

2330

< 0.15

46.3

992

< 1.4

0.17

384

< 1.7

29.4

103

< 2.1

7.7



Sample ID

VOC (ug/kg)

Acetone

Carbon Disulfide

Chloroform

2-Butanone

1,1,1-Trichloroethane

Total Xylenes

SEMI-VOC (ug/kg)

Naphthalene

2-Meth¥Inaphthalene

SEMI-VOC (ug/kg) (con't)

Acenaphthene

Auorene

Phenanthrene

Fluoranthene

Benzo(a)anthracene

Chrysene

Bis(2-ethylhexyl) phthala

PCBS (ug/kg)

Aroclor 1248

PEST (ug/kg)

beta-BHC

Dieldrin

4,4'-DDE

Endrin

Endosulfan H

4,4'-DDD

4,4'-DDT

Endrin ketone

alpha-Chlordane

Ramco Steel RI:SED.XLS

<

<

<

<

SED-1

< 110

210

14

14

37

14

14

<

<

<

18 J

44 J

210 J

280 J

440

440

440

TABLE 4-1

Ramco Steel

Summary of Analytical Results
Pond Sodiment

| SED-2 | SED-3 | SED-4

35

0.7 J

1J

7J

< 14

< 14

< 440

< 440

33

< 14

< 14

11 J

< 14

< 14

< 44 < 44

< 2.3

< 4.4

< 4.4

< 4.4

0.42 J

6.5

2.2 J

< 4.4

< 2.3

Page 3 of 4

66

2 J <

2J

22

< 16 <

< 16 <

<

<

<

<

< 48 <

<

<

<

<

<

<

SED-5  SED.6  SED.7 

440

440

440

440

140 J

350 J

440

200 J

510

31 71

14 < 15

0.9 J 2J

10 J 21

14 < 15

14 < 15

170

< 18

< 18

43

< 18

< 18

43 < 52 < 70

2.2

4.3

0.62 J

4.3

0.55 J

6.3

4.3

1.6 J

2.2

56

69 3



Sample ID

VOC (ug/kg)

Acetone

Carbon Disulfide

Chloroform

2-Butanone

1,1,1-Trichloroethane

Total Xylenes

SEMI-VOC (ug/kg)

Naphthelene

2-Methylnaphthalene

SEMI-VOC (ug/kg) (con't)

Acenaphthene

Fluorene

Phenanthrene

Fluoranthene

Benzo(a)anthracene

Chrysene

Bls(2-ethylhexyl) phthala

PCBS (ug/kg)

Aroclor 1248

PEST (ug/kg)

beta-BHC

Dieldrin

4,4'-DDE

Endrin

Endosulfan 11

4,4'-DDD

4,4'-DDT

Endrin ketone

alpha-Chlordane

Ramco Steel RI:SED.XLS

SED-8

76

< 14

1J

21

< 14
< 14

< 490

< 490

20 J

30 J

89 J

350 J

< 490

190 J

< 490

< 49

< 2.5

< 4.9

0.82 J

1.8 J

1.4 J

17

3.1 J

< 4.9

< 2.5

TABLE 4-1

Ramco Steel

Summary of Analytical Results
Pond Sediment

SED-9 | SED-10 | SED-11 | SED-12

45

< 13 <

0.5 J

7J

< 13 <

< 13

< 43 <

41 59

16 < 14

1 J < 14

15 J 13 J

16 < 14

0.1 J < 14

42 < 46

Page 4 of 4

46

< 14

0.8 J

14 J

< 14

< 14

< 480

< 480

< 480

< 480

91 J

180 J

74 J

110 J

1100

< 48

< 2.5

< 4.8

0.59 J

< 4.8

2.1 J

19

3.5 J

< 4.8

< 2.5

SED-13 | SED-14 | SED-15 |

37

< 13
2J

12 J

< 13

< 13

< 50 < 58

190 270

43 3J

1 J < 16

61 50

1 J < 16

3J SJ

<

<

<

<

<

<

<

<

<

220 J

140 J

810

550

550

550

550

550 R

550 R

550 R

13 J

8.1 J

10 J

55

6.3 J

120

52 J

55

26 J

Sc-

0,03

rE



Sample ID I SS-1
Sample Location/Depth Waste Pile

Misc.

Total Recoverable Oil & Grease (ug/g)

PH

Metals (mg/kg)

Aluminum - Total

Antimony - Total <

Arsenic - Total <

Barium - Total

Beryllium - Total <

Cadmium - Total <

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total

Mangenese - Total <

Mercury - Total <
Nickel - Total

Potassium - Total

Selenium - Total <

Silver - Total <

Sodium - Total

Thallium - Total <

Vanadlum - Total <

Zino - Total <

Cyanide - Total <

Hexavalent Chromium - Total

Ramco Steel RI:SS.XLS

335

1.2

0.96

6.8

1.2

117

2120

643

26.6

540

589000

9.1

4940

46.6

0.11

488

70.4

0.96

2.3

169

1.2

466

233

1.3

6.6

SS-2

Surface

3080

< 1.4

11

52.8

< 1.4

< 1.4

1530

10.4

6.6

< 2.8

24600

41.3

58

470

< 0.14

9.4

699

< 1.1

< 2.8

262

< 1.4

11.1

37.1

< 1.5

5.4

TABLE 4-2

Ramco Steel

Summary of Analytical Results
Soil

| RMW-1 | RMW-2 | RMW-3

(4-6') (0-2') (2-4')

1210

3.9

80.4

< 1.3

18.5

12.1

< 0.12

< 0.97

64.7

2590

< 10.9

101

219

< 0.11

< 0.88

116

0.2 R < 0.09 R <

Page 1 of 4

8.8

72.5

1760

< 13.8

< 0.13

36.5

249

32.2

135

< 1.1

49.6

0.11 R

1 TP-1-1
(4')

9080

1.8 R

30.7

< 1.5 R <

6.3

1 TP-1-2 1 TP-2-1 1 TP-3-1 1
(4-6') (0-2')

931

4.5 R

55.7

1.2 R

9.8

59.5 7.3

<

< 0.15 < 0.12 <

< 1.2 R <

65.2 R

0.94 R

49.9 R

0.29 < 0.1

<

<

<

<

<

<

<

<

5.4

5250

5740

1.3

1.3 R 52.3 R /

32.8 172

1.3

1.3 R < 1.1 R -

1970

6.5 18.5 -

5.1

2.5 ---

10400 .
10.1 74

164

691 - _-

0.11 < 0.11 --

5.2

322 -

1 R < 0.89 R

0.25

323

1.3

13.7

28.5 R 228 R r--
1.4

< 0.09 /-



Sample ID

Sample Location/Depth

Misc.

Total Recoverable Oil & Greas

PH

Metals (mg/kg)

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total <

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total

Mangenese - Total

Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total <

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Cyanide - Total
Hexavalent Chromium - Total <

Ramco Steel RI:SS.XLS

TP-4-1

(4')

7880

12.9 R

237

16.9 R

113

559

0.17

1.3 R

537 R

0.14

TP-4-2

(5-6')

6.6

13600

2.9

52.6 R

173

< 2.4

< 2.4 R

19200

72.1

< 9.7

89.5

161000

407

1490

5450

< 0.23

63.8

1020

< 1.9 R

0.62

733

< 2.4

< 9.7

885 R

< 2.5

TABLE 4-2

Ramco Steel

Summary of Analytical Results
Soil

1 TP-5-1  TP-6-1 1
(6') (3-7')

4630

< 1.1 R

88

< 12.7 R

51.6

734

< 0.13

< 1.1 R

295 R

2980

6R

79.6

< 12.6 R

29.6

52.5

< 0.12

TP-6-2

(7-11')

796

1.2 R

47.5

< 12 R

< 1.1 R <

72.8 R

2.1 < 0.11

Page 2 of 4

11.8

5.3

< 0.12

0.96 R

68.9 R

< 0.1

1 TP-7-1 1 TP-7-2

(2') (4-5')

7.5

19800

2.7

27.4 R

406

< 1.7

< 1.7 R

47700

115

10.8

245

72100

453

1130

21800

< 0.16

112

2640

< 1.3 R

4.3

820

< 1.7

< 6.8

840 R

< 2

7.1

16000

1.9

49.5 R

212

< 1.9

< 18.6 R

37400

89.9

16

173

131000

382

1110

13000

< 0.17

75.7

2440

< 1.5 R

2

582

< 1.9

< 7.5

488 R

< 2.2

1 -rp-8-1 1
(5-6')

1270

18.1 R

64

< 14.7 R

11.8

105

< 0.13

< 1.2 R

280 R

0.29



Sample ID

Sample Location/Depth

VOC (ug/kg)

Methylene chloride <

Acetone

2-Butanone

Tetrachloroethene <

Toluene <

Ethyl benzene <

Total Xylenes <

SEMI-VOC (ug/kg)
Phenol

Benzoic Acid

Naphthalene

2-Methylnaphthatene

Acenaphthylene

Acenaphthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Pyrene

Benzo(a)anthracene

Chrvsene

Bis(2-ethylhexyl) phthale
Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

PCBS (ug/kg)
Aroclor 1242

Aroclor 1254

PEST (ug/kg)
beta-BHC

Dieldrln

4,4'-DDE

Endrin

Endosulfan 11

alpha-Chlordane

Ramco Steel RI:SS.XLS

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

SS-1

Waste Pile

470

1900

390

390

390

390

390

390

390 R

390 R

390 R

390 R

390 R

390 R

390 R

390 R

390 R

390 R

390 R

390 R

39

39

0.92 J

0.79 J

0.5 J

10

6.2

2.8

12

34

9J

12

12

12

12

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

42

42

SS-2

Surface

< 2.5

< 4.8

< 4.8

< 4.8

1.2 J

< 2.5

14

14

14

14

14

14

14

480

2300

55 J

62 J

480

480

480

480

100 JR

480 R

480 R

480 R

480 R

480 R

480 R

480 R

480 R

480 R

480 R

480 R

48

48

<

<

<

<

<

<

<

<

<

<

<

TABLE 4-2

Ramco Steel

Summary of Analytical Resulti
Soil

| RMW-1 | RMW-2 | RMW-3

(4-6') (0-2') (2-4')

13 < 11

13 210

13 13

13 < 11

13 6 J

13 3 J

13 4 J

Page 3 of 4

39

39

<

<

< 14

170

12 J

< 14 \<

1J

< 14

< 14

50

50

<

<

46

46

<

<

 TP-1-1 1 Tp-1-2 1 TP-2-1

(4') (9') (4-6')

8 BJ

390 E

86

14 <

0.8 J <

0.4 J <

2 J <

42

42

2 BJ

28

5J

12 <

12 <

12 <

12

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

420

2000

420

420

420

49 J

420

420

35 J

420

420

420

420

1400 B

420

420

35 J

420

420

420

2.2

4.2

4.2

4.2

4.2

2.2

42

42

2J

85

24

13

13

13

0.6 J

<

<

<

<

<

<

<

1 TP-3-1 1
(0-2')

94

94

8 BJ

12

12

12

12

12

2J



Sample ID TP-4-1

Sample Location/Depth (4')

VOC (ug/kg)

Methylene chloride 2J

Acetone < 17

2-Butanone 19

Tetrachloroethene 2J

Toluene < 17

Ethyl benzene < 17

Total Xylenes < 17

SEMI-VOC (ug/kg)

Phenol

Benzoic Acid

Naphthalene

2-Methyinaphthalene

Acenaphthylene

Acenaphthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Pyrene

Benzo(a)anthracene

Chrysene

Bis(2-ethylhexyl) phthala

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anti,racene

Benzo(ghi)perylene

PCBS (ug/kg)

Aroclor 1242

Aroclor 1254

PEST (ug/kg)

beta-BHC

Dleldrin

4,4'-DDE

Endrin

Endosulfan 11

alpha-Chlordane

Ramco Steel RI:SS.XLS

<

<

<

<

<

<

<

<

<

<

<

| TP-4-2
(5-6')

3 JR

430 R

110 R

24 R

24 R

24 R

24 R

< 700 R

300 JR

120 JR

110 JR

36 JR

51 JR

65 JR

58 JR

420 JR

95 JR

920 R

380 JR

540 JR

2000 BR

890 R

410 JR

480 JR

280 JR

77 JR

200 JR

92 < 70

92 170

1.7 J

7

7

7

7

3.6

<

<

<

<

<

<

<

TABLE 4-2

Ramco Steel

Summary ol Analytical Results
Soil

1 TP-5-1 | TP-6-1 | TP-6-2 | TP-7-1

(6') (3-7') (7-11') (2')

110

110

2 8-1 <

170

33

13 <

13 <

13 <

0.7 J <

Page 4 of 4

43

43

<

<

13 3 BJ

74 67 <

20 10 J <

13 < 11 <

13 0.2 J <

13 < 11 <

13 0.7 J <

39

39

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

54

140

540

2600

540

540

540

26 J

540

540

290 J

540

540

170 J

200 J

2000 B

540

540

540

540

540

540

2.8

5.4

5.4

5.4

5.4

2.8

1J

17

17

17

17

17

17

<

<

<

<

<

<

<

<

<

<

<

<

<

| TP-7-2
(4-5')

70

70

70

70

70

70

70

< 540 R

64 JR

71 JR

< 540 R

< 540 R

< 540 R

< 540 R

< 540 R

< 540 R

< 540 R

< 540 R

< 540 R

< 540 R

1300 BR

< 540 R

< 540 R

< 540 R

< 540 R

< 540 R

< 540 R

700

660

14

27

27

27

27

14

<

<

<

<

<

<

1 TP-8-1 1
(5-6')

53

53

1 BJ

50

13 J

14

14

14

14



Ramco Steel RI:GW.XLS

300

100

Sample ID

Metals (ug/1)

Aluminum - Total

Antimony - Total

Arsenic - Total

Barium - Total

Beryllium - Total

Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total

Iron - Total

Lead - Total

Magnesium - Total

Mangenese - Total

Mercury - Total

Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zino - Total

Cyanide - Total

NYS

Class GA"

Standard

25

1,000

10 <

50

200

300

25

300

2

10

50

20,000

RMW-1

71000

6

17

490

< 5

5

268000

108

46.8

17.5

102000

195

94200

11900

< 0.2

235

47300

< 4

< 10

159000

< 5

123

500

< 10

TABLE 4-3

Ramco Steel

Summary of Analytical Results
Groundwater

7 1-1 . (*4_ ftdfu
-76&4-0 /

| RMW-2 | RMW-3  MW- 1 D | MW- 1 S |

16400

< 5 <

6

379

< 5<

< 5 <

290000

36.7

< 20

29.8

48500

41

74100

3330

< 0.2 <

68.5

16200

< 4<

< 10 <

62100

< 5<

34.4

226

< 10 <

Page 1 of 2

61500

5

7

887

5

5

872000

92

33.5

16.2

76700

136

153000

2320

0.2

96.2

16200

20

10

16400'

5

116

455

10

146000

< 5

16

809

< 5

< 5

977000

208

96.4

112

246000

240

171000

4790

< 0.2

266

45200

< 4

< 10
77900

< 5

258

598

< 10

6610

< 5

4

130

< 5

< 5
92900

< 10

< 20

17.1

53200

18

8400

1990

< 0.2

< 20

11400

< 4

< 10

18800

< 5

< 20

73

14.7

<

<

<

<

<

<

<

<

r-

CW-1

24200

5

10

322

5

5

527000

48.1

142

20

51700

47

74700

3340

0.2

84.1

10100

4

10

54100

5

44.8

176

10



Sample ID

VOC (ug/1)

Acetone

1,1-Dichloroethane

Toluene

Chlorobenzene

Ethyl benzene

Total Xylenes

SEMI-VOC (ug/1)

Phenol

4-Methylphenol

Benzoic Acid

Naphthalene

2-Methyinaphthalene

Diethyl phthalate

Phenanthrene

Di-n-butyl phthalate

Butyl benzyl phthalate

Benzo(a)anthracene

Benzo(b)fluoranthene

PCBS (ug/kg)

PEST (ugA)

Heptachlor

Heptachlor epoxide

Dieldrin

Ramco Steel RI:GW.XLS

NYS

Class -GA

Standard

1

50

50

10

50

50

50

50

50

ND( <.0

ND( <.0

50

5

5

5

5

5

RMW-1

< 10 <

1 J <

1 ELI

5 BJ

0.4 BJ <

3 8-1 <

< 10 <

< 10 <

2J

0.5 J <

0.6 J <

0.6 J

2 J <

< 10 <

0.5 J <

02) 0.3 J <

02) 0.4 J <

ND(<.01) < 0.052

ND(<.01) 0.038 J

ND(<.01) 0.024 J

<

<

<

0.05

0.05

0.1

10

10 <

0.6 BJ

0.2 BJ <

10 <

10 <

10 25

10 2J

2J 8J

10 < 10

10 < 10

2J 0.6 J

10 0.4 J

10 0.8 J

10 0.7 J

10 < 10

10 < 10

<

<

<

<

<

TABLE 4-3

Ramco Steel

Summary of Analytical Results
Groundwater

RMW-2  RMW-3 

<

<

<

Page 2 of 2

0.05

0.05

0.1

14 <

10 <

0.7 8-1

10 <

10 <

10

<

<

<

<

<

<

MW-l D

0.059

0.059

0.12

10

10

0.8 J

10

10

10

10

0.9 J

0.5 J

10

10

10

10

0.5 BJ

10

10

1 BJ

<

<

<

<

<

<

<

<

<

10

10

10

10

10

10

MW-1 S | CW- 1 

< 10

< 10

2J

< 10
< 10

1J

< 10

1J

0.8 J

< 10

< 10

0.057

0.057

0.11

<

<

<

< 10

< 10
0.4 BJ

< 10

< 10

< 10

< 10

< 10
< 50

< 10

< 10

2J

< 10

1J

0.7 J

< 10

< 10

0.05

0.05

0.1



1

1

1

TABLE 4-4

Ramco StIII

Summary of Analytical Results
Surface Water

NYS

Water Quality 
Sample ID Standard

Metals (ug/1)

Aluminum - Total

Antimony - Total

Arsenic - Total

Barium - Total

Beryllium - Total

Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Toral

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total

Manganese - Total

Mercury - Total

Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Cyanide - Total

VOC (ug/1)

Toluene

Chlorobenzene

SEMI-VOC (ug/1)

Benzoic Acid

Di-n-butyl phthalate

Butyl benzyl phthalate

PCBS (ug/kg)

PEST (ugA)

Ramco Steel RI:SURFW.XLS

8

10

50

5

5

100 <

<

50 <

1,000

1,000 <

10 <

50 <

5 <

200 <

300

50

35,000

300

2 <

320

300

100

<

<

<

<

<

SW-1

100

5

4

46.8

5

5

160000

10

20

10

771

5

32400

833

0.2

23.8

10800

20

10

29500

5

20

36.9

10

8J

0.8 J

0.5 J

1 JB

0.4 JB

SW-2

< 100

< 5

< 4

44

< 5

< 5

170000

< 10

< 20

< 10
2120

7

37100

1100

< 0.2

< 20

9730

< 20

< 10

34100

< 5

< 20

27.8

< 10

2J

0.7 J

0.6 J

0.7 JB

0.3 JB

SW-3 1

< 100

< 5

< 4

40.9

< 5

< 5

117000

< 10

< 20

< 10

6230

< 3

19800

1050

< 0.2

< 20

9530

< 20

< 10

15300

< 5

< 20

28.5

< 10

2J

0.5 J

0.5 J

0.7 JB

0.2 JB



1

1

1

1

Sample ID

Sample Type

Sample Location

Metals

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total

Manganese - Total

Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Cyanide - Total

VOC

1,2-Dichloroethene (Total) <

Trichloroethene

Benzene

Toluene

Chlorobenzene

Styrene

Total Xylenes

SEMI-VOC

Phenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Methylphenol

4-Methylphenol
Nitrobenzene

Benzoic Acid

1,2,4-Trichlorobenzene

Naphthalene
4-Chloroaniline

2-Methyinaphthalene

Ramco Steel RI:OFF.XLS

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

(ug/1)

100

160

4

108

5

5

185000

10

20

10

2340

4

77300

3510

0.2

53.5

46100

4

10

145000

5

20

44.4

10

(UgA)

10

1J

2J

0.8 BJ

26 8

0.1 BJ

1 BJ

(ug/1)

10

0.2 J

2J

10

10

22

50

10

0.5 J

3J

10

<

<

<

<

<

TABLE 4-5

Ramco Steel

Summary of Analytical Results
Off-Site Locations

SW-4 s*-s SEC)16

Surface Water Surface Water Sediment

Altift Republic Altift

<

<

<

<

<

<

<

<

<

(ugm

16600

< 5

12

124

< 5

< 5

73200

27.7

< 20
16.8

26800

71

8030

680

< 0.2

34.7

31600

< 4

< 10

50800

< 5

50

159

22.5

(ugn)

10

10

10

0.4 BJ <

0.5 BJ

10 <

10 <

(ug/1)

Page 1 of 2

3J

10

10

10

10

10

4J

10

10

10

10

<

<

<

<

<

<

<

<

<

<

(mg/kg)
8620

31

20.7

229

1.7

3.1

19100

791

11.6

204

39900

610

776

5470

0.68

15.5

1460

1.4

3.5

884

1.7

27.2

556

2.8

(ug/kg)

13 J

11 J

2J

16

8J

16

16

(ug/kg)
560

560

560

560

560

64 J

2700

43 J

270 J

560

240 J

<

<

<

<

<

<

SEC)-17

Sediment

Republic

(mg/kg)
10700

< 9

12.9

108

< 1.1

1.2

147000

864

7.2

< 2.2

75300

104

16200

19200

< 0.1

114

1120

0.92

< 2.2

669

< 1.2

373

230

< 1.4

(ug/kg)
14

14

14

0.8 J

14

14

14

(ug/kg)
< 360

< 360

< 360

27 J

73 J

< 360

< 1800

< 360
50 J

< 360

47 J



1

1

1

1

1

1

Sample ID

Sample Type

Sample Location

SEMI-VOC (ug/1) (con't)
2-Chloronaphthalene
2-Nitroaniline

Acenaphthylene <
Acenaphthene
Dibenzofuran <

Fluorene <

N-nitrosodiphenylamine <
Heachlorobenzene <

Phenanthrene <

Anthracene <

Di-n-butyl phthaiate <
Fluoranthene <

Pyrene <

3,3'-Dichlorobenzidine <
Benzo(a)anthracene <

Chrysene <
Di-n-octyl phthalate <

Benzo(b)fluoranthene <

Benzo(k)fluoranthene <

Benzo(a)pyrene <

Indeno(1,2,3-cd)pyrene <
Dibenzo(a,h)anthracene <

Bis(2-chloroisopropyl) ether <

PCBS (ug/kg)

Aroclor 1242

Aroclor 1260

PEST (ugn)

Dieldrin

Endrin

Endosulfan 11

4,4'-DDD

Endosulfan Sulfate

Toxaphene

1

Ramco Steel RI:OFF.XLS

<

<

<

<

<

<

<

<

TABLE 4-5

Ramco Steel

Summary of Analytical Results
Off-Site Locations

SW-4 SW-5

Surface Water Surface Water 
Altift Republic

(UgA)

0.4 J

0.4 J

10

0.07 J

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

(ug/1)

(ugm

0.1

0.1

0.1

0.1

0.1

5

1

1

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

(ugA)

10

25

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

(ugA)

(ugn)

0.1

0.1

0.1

0.1

0.1

5

Page 2 of 2

1

1

SED-16

Sediment

Altift

(ug/kg)

37 J <

< 1400 <

120 J

810

380 J <

350 J <

47 J <

950 <

5900

1300

70 J

11000

9600

< 560 <

7700

7900

< 560 <

14000

5800

9100

2700

560 <

< 560 <

(ug/kg)
390 J

620

(ug/kg)

< 56
< 56

< 56
57

9.7 J

< 2900

<

<

<

<

SEC)-17

Sediment

Republic

(ug/kg)

360

880

23 J

14 J

360

360

360

360

160 J

31 J

16 J

250 J

280 J

360

160 J

200 J

360

340 J

140 J

140 J

36 J

360

360

(ug/kg)
65

33 J

(ug/kg)

3.7

3.7

0.78 J

1.3 J

3.7

190



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Soil

Media

Background (CW-1)

Background (east of bldg.)

Sediment

TABLE 4-6

Ramco Steel

Summary of Radiological Analysis
Sediment/soil

SAMPLE I.D.

SS-3

SS-4

Test Pits TP-1

TP-2

TP-3 -

TP-4

TP-5

TP-6

TP-7

TP-8

Duplicate SED-9

Duplicate SED-12

Ramco Steel RI:RAD.XLS

Off-site

Off-site

SED-1

SED-2

SED-3

SED-4

SED-5

SED-6

SED-7

SED-8

SED-9

Dup-1

SED-10
SED-11

SED-12

Dup-2
SED-13
SED-14

SED-15

SED-16
SED-17

U-238

(pCi/g)

< 1.43

<1.10

< 1.84

< 1.35

<1.63

<1.72

<1.27

<1.87

< 1.34

<1.62

<2.02

< 1.39

< 1.65

<2.52

<1.24

< 1.73

<2.36

<1.50

<1.19

<1.51

<1.81

< 1.62

< 1.64

<2.04

<1.52

<2.24

< 1.79

<2.19

< 1.41

<0.37

<0.23

Th-232

(Pci/g)

<0.27

<0.35

<0.27

<0.47

<0.34

0.45 +/-23.7%

0.54 +/-12.1%

<0.21

<0.54

<0.28

0.52 +/-19.2%

<0.55

0.44 +/-18.5%

<0.44

<0.64

0.51 +/-20.6%

<0.32

0.35 +/-25.6%

<0.46

<0.19

<0.20

<0.54

<0.39

<0.67

<0.42

<0.54

<0.38



Sample ID

Sample Location/Depth

Metals (ug/1)

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

VOC (ug/1)

Vinyl chloride

1,1-Diohloroothene

Chloroform

1,2-Dichloroethane

2-Butanone

Carbon Tetrachloride

Trichloroethene

Benzene

Tetrachloroethene

Chlorobenzene

Ramco Steel RI:TCLP.XLS

<

<

<

<

<

<

<

<

<

<

<

<

<

<

SED-2

Pond

4

128

12.4

10

49.4

0.2

4

0.3

100

100

100

100

100

100

100

100

100

100

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

SED-5

Pond

4

114

5.9

10

49.3

0.2

4

0.3

100

100

100

100

100

100

100

100

100

100

<

<

<

<

<

<

TABLE 4-7
Ramco Steel

Summary of Analytical Resulte
TCLP Data

SED-8 | SED-12

Pond Pond

<

<

<

<

<

<

<

<

<

<

4 <

140

5

10 <

70.3

0.2

4 <

0.3

100 <

100 <

100

100 <

100 <

100 <

100

100 <

100 <

100 <

Page 1 of 2

4

141

11.5

10

242

0.25

4

0.5

100

100

24 J

100

100

100

9J

100

100

100

<

<

<

<

<

<

<

<

<

<

SED-15

Pond

12.4 <

43.1

17.4 <

< 10 <

903

0.2 <

< 4 <

< 0.3 <

100

100

100

100

100

100

100

100

100

100

TP-4-2  TP-7-1 
(5-6') (2')

4

901

5

10

4

0.2

4

1

< 4

1190

< 5

< 10

64.2

< 0.2

< 20

< 1



Sample ID

Sample Location/Depth

SEMI-VOC (ug/1)

1,4-Dichlorobenzene

Hexachloroethane

Nitrobenzene

Hexachlorobutediene

2,4-Dinitrotoluene

Hexechlorobenzene

2-Methylphenol

4-Methylphenol

2,4,6-Trichlorophenol

2,4,5-Trichlorophenol

Pentachlorophenol

Pyridine

3-Methylphenol

PEST/HERB (ug/1)

2,4,5-TP (Silvex)(mg/1)

2,4-D(mg/1)

Chlordene

gamma-BHC (Lindane)

Heptachlor

Heptaohlor epoxlde

Endrin

Methoxychlor

Toxephene

Ramco Steel RI:TCLP.XLS

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

SED-2

Pond

0.01

0.1

10

10

0.5

0.5

0.5

100

10

25

25

25

25

25

25

25

25

25

62

62

25

25

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

1 SED-5 1 SED-8 
Pond Pond

0.01

0.1

10

10

0.5

0.5

0.5

100

10

25

25

25

25

25

25

25

25

25

62

62

25

25

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

0.01

0.1

10

10

0.5

0.5

0.5

100

10

TABLE 4-7

Ramco Steel

Summary of Analytical Reiults
TCLP Data

25

25

25

25

25

25

25

25

25

62

62

25

25

Page 2 of 2

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

SED-12

Pond

0.01

0.1

10

10

0.5

0.5

0.5

100

10

33

33

33

33

33

33

33

33

33

83

83

33

33

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

SED-15

Pond

33

33

33

33

33

33

33

33

33

83

83

33

33

0.01

0.1

10

10

0.5

0.5

0.5

100

10

TP-4-2

(5-6')

TP-7-1

(2')



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Sample ID

Location

Metals (mg/kg)

Aluminum - Total

Antimony - Total

Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total

Hexavalent Chromium

Iron - Total

Lead - Total

Magnesium - Total

Mangenese - Total

Mercury - Total

Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Ramco Steel RI:SED2.XLS

TABLE 4-8

Ramco Steel

Supplemental Investigation

Summary of Analytical Results

Sediment (April 18. 1994)

RS-1

Pond-West

Result

1020

20.4

27.8

< 7.6

< 1.1

< 3.8

23000

30.2

< 3.8

60.4

0.76

167000

456

940

844

< 0.34

< 11.3

281

1.9

< 3.8

528

< 1.5

17

277

Page 1 of 4

RS-2

Pond-East

Result

1330

20.9

162

< 5.2

< 0.77

< 2.6

2580

230

7

374

1.0

410000

1300

514

749

< 0.22

< 7.7

244

1.8

< 2.6

338

< 1.0

< 2.6

426

RS-3

Outfall-South

Result

8760

< 5.7

42.4

27.4

0.57

< 1.9

4640

52.8

12.2

48.6

1.1

160000

306

1530

1290

<0.18

< 5.7

897

< 0.58

< 1.9

334

< 0.77

38.6

877

RS-4

Outfall-North

Result

3480

11.7

60.3

72

< 0.69

< 2.3

2390

44

5.5

81.9

0.89

166000

393

562

918

< 0.19

< 6.9

368

< 0.70

< 2.3

285

< 0.93

34.1

479



1

1

1

1

1

1

1

1

1

1

1

1

I

Sample ID

Location

VOC (ug/kg)

Acetone

Benzene

Bromodichloromethane

Bromoform

Bronnonnethane

2-Butanone

Carbon Disulfide

Carbon TetracNoride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Dibromochloromethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethene (Total)

1,2-Dichloropropane

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethyl benzene

2-Hexanone

Methylene chloride

4-Methyl-2-pentanone

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Vinyl acetate

Vinyl chloride

Total Xylenes

Ramco Steel RI:SED2.XLS

TABLE 4-8

Ramco Steel

Supplemental Investigation

Summary of Analytical Results

Sediment (April 18, 19941

RS-1

Pond-West

Result

< 37

< 18

< 18

< 18

< 37

< 37

< 18

< 18

< 18

< 37

13J

< 37

< 18

< 18

< 18

< 18

< 18

< 18

< 18

< 18

< 18

< 37

< 18

< 37

< 18

< 18

< 18

< 18

< 18

< 18

< 18

< 37

< 37

< 18
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RS-2

Pond-East

Result

< 26

< 13

< 13

< 13

< 26

< 26

< 13

< 13

< 13

< 26

6J

< 26

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 26

< 13

< 26

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 26

< 26

< 13

RS-3

Outfall-South

Result

< 20

< 10

< 10

< 10

< 20

< 20

< 10

< 10

< 10

< 20

< 10

< 20

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 20

< 10

< 20

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 20

< 20

< 10

RS-4

Outfall-North

Result

< 23

< 11

< 11

< 11

< 23

< 23

< 11

< 11

< 11

< 23

< 11

< 23

< 11

< 11

< 11

< 11

< 11

< 11

< 11

< 11

< 11

< 23

< 11

< 23

< 11

< 11

< 11

< 11

< 11

< 11

< 11

< 23

< 23

< 11



1

1

l

1

1

1

1

1

1

1

Sample ID

Locadon

SEMI-VOC (ug/kg)

Acenaphthene
Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(ghi)perylene

Benzo(8)pyrene

Benzoic Acid

Benzyl Alcohol
Bis(2-chloroethoxy) methane

Bis(2-chloroethyl) ether

Bis(2-chloroisopropyl) ether

Bis(2-ethylhexyl) phthala

4-Bromophenyl phenyl ethe

Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol

2-Chloronaphthalene

2-Chlorophenol
4-Chlorodiphenylether

Chrysene

Dibenzo(a,h)anthracene

Dibenzofuran

Di-n-butyl phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate

2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylpheno

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-octyl phthalate
Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

2-Methyinaphthalene

2-Methylphenol

4-Methylphenol

Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Ramco Steel RI:SED2.XLS

TABLE 4-8

Ramco Steel

Supplemental Investigation

Summary of Analytical Results

Sediment (Ap,9 18. 1994}

RS-1

Pond-West

Result

500 J

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 6400

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 2600

< 1300

< 1300

< 1300

< 1300

< 6400

< 6400

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

< 1300

340 J

< 1300

180 J

540 J

< 6400

< 6400

< 6400
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RS-2

Pond-East

Result

1100

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 3400

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

69 J

< 700

110J

< 1400

< 700

< 700

< 700

< 700

< 3400

< 3400

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

< 700

180 J

< 700

190J

530 J

< 3400

< 3400

< 3400

RS-3

Outfall-South

Result

80 J

65 J

94 J

360 J

480 J

< 640

< 640

180 J

< 3100

< 640

< 640

< 640

< 640

< 640

< 640

< 640

< 640

< 640

< 640

< 640

< 640

440 J

< 640

76J

< 640

< 640

< 640

< 640

< 1300

< 640

< 640

< 640

< 640

<3100

<3100

< 640

< 640

< 640

480 J

40 J

< 640

< 640

< 640

< 640

< 640

< 640

170 J

< 640

94 J

150 J

<3100

<3100

< 3100

RS-4

Outfall-North

Result

1100

460 J

4400

8100

4500

1900

1300

3300

< 3600

< 750

< 750

< 750

< 750

9800

< 750

< 750

< 750

< 750

< 750

< 750

< 750

7500

1300

1900

< 750

< 750

< 750

< 750

< 1500

< 750

< 750

< 750

< 750

< 3600

< 3600

< 750

< 750

< 750

18000 E

2700

< 750

< 750

< 750

< 750

1400

< 750

990

< 750

160J

1000

< 3600

< 3600

< 3600



1

1

1

1

Sample ID

Location

SEMI-VOC (ug/kg)

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitrosodimethylamine

N-Nitroso-Di-n-propylamine

Pentachlorophenol

Phenanthrene

Phenot

Pyrene

1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol1
PCBS (ug/kg)

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroctor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Ramco Steel RI:SED2.XLS

TABLE 4-8

Ramco Steel

Supplemental Investigation

Summary of Analytical Results

Sediment (April 18. 1994)

RS-1

Pond-West

Result

< 1300

< 1300

< 6400

< 1300

< 1300

< 6400

< 1300

< 1300

< 1300

100 J

< 6400

< 1300

< 140

< 280

< 140

< 140

250

520

140
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RS-2

Pond-East

Result

< 160

< 320

< 160

< 160

420

270

120 J

< 700

< 700

< 3400

< 700

< 700

< 3400

< 700

< 700

< 700

< 700

< 3400

< 700

RS-3

< 83

< 170

< 83

< 83

< 83

< 83

< 83

Outfall-South

Result

< 640

< 640

< 3100

< 640

< 640

< 3100

280 J

< 640

460 J

< 640

< 3100

< 640

RS-4

Outfall-North

Result

< 750

< 750

< 3600

< 750

< 750

< 3600

20000 E

< 750

14000 E

50 J

< 3600

< 750

< 77

< 150

< 77

<77

<77

<77

<77



Sample ID NYS

-GA-

Standards

(ug/1)

3•

25

1000

3*

10

Metals (ug/1)

Aluminum

Antimony

Arsenic

Berium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Mangenese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

50

200

300

25

35000

300

2

10

50

20000

4•

300

Note: ' - Guidance Value

--- -No Value Given

All units in ug/1

Unfiltered

(Total)

11900

<6

5

130

<3

< 10

264000

17

32

25

29600

43

65500

10300

< 0.4

93

29100

<3

< 10

125000

<3

32

360

Ramco Steel RI:RAMW2.XLS

RMW-1

Filtered

(Dissolved)

< 90

<6

3

71

<3

< 10

255000

< 10

< 10

< 10

5900

<2

69600

12200

< 0.2

91

31900

<3

< 10

140000

<3

< 10

40

Unfiltered

(Total)

1800

<6

5

360

<3

< 10

164000

< 10

< 10

15

18200

14

76900

1400

< 0.4

< 30

23700

<3

< 10

68600

<3

< 10

76

RMW-2

Filtered

(Dissolved)

< 90

<6

3

370

<3

< 10

150000

< 10

< 10

< 10

19300

<2

71000

1500

< 0.4

< 30

22500

<3

< 10

68200

<3

< 10

< 10

TABLE 4-9

Ramco Steel

Supplemental Investigation

Summary of Analvtlcal Results

Groundwater (April 15.1994)

Unfiltered

(Total)

680

<6

<3

150

<3

< 10

39600

< 10

< 10

< 10

1300

<2

6300

66

< 0.4

< 30

2800

<3

< 10

12600

<3

< 10

39

RMW-3

Page 1 of 4

Filtered

(Dissolved)

< 90

<6

3

150

<3

< 10

26800

< 10

< 10

< 10

< 40

<2

4700

5

< 0.4

< 30

3100

<3

< 10

13400

<3

< 10

< 10

Unfiltered

(Total)

1500

<6

4

110

<3

< 10

350000

< 10

29

12

8100

12

52700

1600

< 0.4

36

4200

<3

< 10

48800

<3

< 10

71

CW-1

Altered

(Dissolved)

< 90

<6

<3

89

<3

< 10

211000

< 10

21

< 10

1400

<2

42400

1200

< 0.4

< 30

3900

<3

< 10

48200

<3

< 10

15

MW-1 D

Unfiltered Filtered

(Total) (Dissolved)

490

<6

<3

83

<3

< 10

178000

< 10

< 10

< 10

18400

<2

20100

853000

< 0.4

< 30

11300

<3

< 10

38500

<3

< 10

35

< 90

<6

<3

72

<3

< 10

175000

< 10

< 10

< 10

19000

<2

18400

780

< 0.4

< 30

11800

<3

< 10

38700

<3

< 10

< 10

Unfiltered

(Total)

3900

<6

<3

120

<3

< 10

94800

< 10

< 10

23

39600

150

7200

1900

< 0.4

< 30

11400

<3

< 10

18000

<3

< 10

94

MW-1 S

Filtered

(Dissolved)

< 90

<6

4

97

<3

< 10

94400

< 10

< 10

< 10

43200

<2

6900

1900

< 0.4

< 30

11400

<3

< 10

17200

<3

< 10

12



I

1

1

1

Sample ID

VOC (ug/1)
Acetone

Benzene

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Dibromochloromethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethene (Total)

1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethyl benzene

2-Hexanone

Methylene chloride

4-Methyl-2-pentanone

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Vinyl acetate

Vinyl chloride

Total Xylenes

Ramco Steel RI:RAMW2.XLS

NYS

GA*

Standards

(ug/1)

500

0.7

50*

50*

5

50*

5

5

5

7

5

50'

5

5

5

5

5

5

5

5

50*

5

5

5

5

5

5

5

5

2

5

TABLE 4-9

Ramco Steel

Supplemental Investigation
Summary of Analytical Results

Groundwater (April 15, 1994)

RMW-1

Results

(Unfiltered)

< 0.4

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

8

< 0.2

4B

< 0.4

< 0.2

< 0.4

< 0.2

0.9

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

< 0.2

RMW-2

Results

(Unfiltered)

9

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

< 0.2

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

< 0.2
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RMW-3

Results

(Unfiltered)

< 0.4

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

2

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

0.1 BJ

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

< 0.2

CW-1

Results

(Unfiltered)

< 0.4

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

25

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

< 0.2

MW-1 D

Results

(Unfiltered)

< 0.4

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

18

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

< 0.2

MW-l S

Results

(Unfiltered)

< 0.4

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

40

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.2

< 0.4

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.2

< 0.4

< 0.4

< 0.2



Sample ID

SEMI-VOC (ug/1)

Acenaphthene

Acenaphthylene

Anthracene

Benzidine

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(ghi)perylene

Benzo(a)pyrene

Bis(2-chloroethoxy) methane

Bis(2-chloroethyl) ether

Bis(2-chloroisopropyl) ether

Bis(2-ethylhexyl) phthalate

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

2-Chloronaphthalene

2-Chlorophenol

4-Chlorodiphenylether

Chnmene

Dibenzo(a,h)anthracene

1,3-Dichlorobenzene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate

2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

1,2-Diphenylhydrazine

2,4-Dinitrophenol

2,+Dinitrotoluene

2,6-Dinitrotoluene

Di-n-butyl phthalate

Di-n-octyl phthalate

Fluoranthene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Naphthatene

Nitrobenzene

2-Nitrophenot

+Nitrophenol

N-Nitrosodimethylamine

N-Nitroso-Di-n-propylarnine

N-Nitrosodiphenylamine

Pentachlorophenol

Ramco Steel RI:RAMW2.XLS

NYS

"GA"

Standards

(UgA)

20*

500

5

0.002

0.002

0.002

50'

5

1

500

0.002

500

5

4.7

10*

ND

5

1.0

5

50

50*

1

5

5

50

500

50*

50'

0.35

5

5

5

0.002

500

10*

5

ND

TABLE 4-9

Ramco Stell

Supplemental Investigation

Summary of Analytical Results

Groundwater (April 15,1994)

RMW-1

Results

(Unfiltered)

< 2.4

< 4.4

< 2.4

< 55

< 9.8

<6

< 3.1

< 5.1

< 3.1

< 6.6

< 7.1

< 7.1

< 3.1

< 2.4

<3.1

< 3.8

< 2.4

< 4.1

< 5.2

< 3.1

< 3.1

< 2.4

< 2.4

< 5.5

< 21

< 3.4

< 2.4

< 3.4

<2

< 30

< 12

< 52

< 7.1

< 2.4

< 3.1

< 3.1

< 2.8

< 2.4

< 2.4

< 1.1

< 1.2

<2

< 4.6

< 2.8

<2

< 2.4

< 4.5

<3

< 2.8

< 4.1

< 2.4

< 4.5

RMW-2

Results

(Unfiltered)
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< 2.4

< 4.4

< 2.4

< 55

< 9.8

<6

< 3.1

< 5.1

< 3.1

< 6.6

< 7.1

< 7.1

< 3.1

< 2.4

< 3.1

< 3.8

< 2.4

< 4.1

< 5.2

< 3.1

< 3.1

< 2.4

< 2.4

< 5.5

< 21

< 3.4

< 2.4

< 3.4

<2

< 30

< 12

< 52

< 7.1

< 2.4

< 3.1

< 3.1

< 2.8

< 2.4

< 2.4

< 1.1

< 1.2

<2

< 4.6

< 2.8

<2

< 2.4

< 4.5

<3

< 2.8

< 4.1

< 2.4

< 4.5

RMW-3

Results

(Unfiltered)

< 2.4

< 4.4

< 2.4

< 55

< 9.8

<6

< 3.1

< 5.1

< 3.1

< 6.6

< 7.1

< 7.1

< 3.1

< 2.4

< 3.1

< 3.8

< 2.4

< 4.1

< 5.2

< 3.1

< 3.1

< 2.4

< 2.4

< 5.5

< 21

< 3.4

< 2.4

< 3.4

<2

< 30

< 12

< 52

< 7.1

< 2.4

< 3.1

< 3.1

< 2.8

< 2.4

< 2.4

< 1.1

< 1.2

<2

< 4.6

< 2.8

<2

< 2.4

< 4.5

<3

< 2.8

< 4.1

< 2.4

< 4.5

CW-1

Results

(Unfiltered)

< 2.4

< 4.4

< 2.4

< 55

< 9.8

<6

< 3.1

< 5.1

< 3.1

< 6.6

< 7.1

< 7.1

< 3.1

< 2.4

< 3.1

< 3.8

< 2.4

< 4.1

< 5.2

< 3.1

< 3.1

< 2.4

< 2.4

< 5.5

< 21

< 3.4

< 2.4

< 3.4

<2

< 30

< 12

< 52

< 7.1

< 2.4

< 3.1

< 3.1

< 2.8

< 2.4

< 2.4

< 1.1

< 1.2

<2

< 4.6

< 2.8

<2

< 2.4

< 4.5

<3

< 2.8

< 4.1

< 2.4

< 4.5

MW-1 D

Results

(Unfiltered)

< 2.4

< 4.4

< 2.4

< 55

< 9.8

<6

< 3.1

< 5.1

< 3.1

< 6.6

< 7.1

< 7.1

< 3.1

< 2.4

< 3.1

< 3.8

< 2.4

< 4.1

< 5.2

< 3.1

< 3.1

< 2.4

< 2.4

<5.5

< 21

< 3.4

< 2.4

< 3.4

<2

< 30

< 12

< 52

< 7.1

< 2.4

< 3.1

< 3.1

< 2.8

< 2.4

< 2.4

< 1.1

< 1.2

<2

< 4.6

< 2.8

<2

< 2.4

< 4.5

<3

< 2.8

< 4.1

< 2.4

< 4.5

MW-1 S

Results

(Unfiltered)

< 2.4

< 4.4

< 2.4

< 55

< 9.8

<6

< 3.1

< 5.1

< 3.1

< 6.6

< 7.1

< 7.1

< 3.1

< 2.4

< 3.1

< 3.8

< 2.4

< 4.1

< 5.2

< 3.1

< 3.1

< 2.4

< 2.4

< 5.5

< 21

< 3.4

< 2.4

< 3.4

<2

< 30

< 12

< 52

< 7.1

< 2.4

< 3.1

< 3.1

< 2.8

< 2.4

< 2.4

< 1.1

< 1.2

<2

< 4.6

< 2.8

<2

< 2.4

< 4.5

<3

< 2.8

< 4.1

< 2.4

< 4.5
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Sample ID

SEMI-VOC (ug/1)

Phenanthrene

Phenol

Pyrene

1,2,4-Trichlorobenzene

2,4,6-Trichlorophenol

Pesticides (ug/1)

Aldrin

elpha-BHC

beta-BHC

gamma-BHC (Undane)

delta-BHC

Chlordane

4,4'-DDD

4,4'-DDE

4,4'-DDT

Dieldrin

Endosulfan I

Endosulfan 11

Endosulfan Sulfate

Endrin

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene

NYS

GA-

Standards

(ugn)

Ramco Steel RI:RAMW2.XLS

ND

ND

ND

ND

ND

0.1

ND

ND

ND

ND

50'

1

50'

5

ND

ND

35

ND

ND

TABLE 4-9

Ramco Steel

Supplemental Investigation

Summary of Analytical Results

Groundwater {April 15,1994)

RMW-1

Results

(Unfiltered)

< 0.062

< 0.062

< 0.062

< 0.062

< 0.062

< 0.62

< 0.12

0.025 J

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.062

< 0.062

< 0.62

< 1.2

< 6.8

< 1.9

< 2.4

< 2.4

< 3.4

RMW-2

Results

(Unfiltered)

< 0.062

< 0.062

< 0.062

< 0.062

< 0.062

< 0.62

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.062

< 0.062

< 0.62

< 1.2

Page 4 of 4

< 6.8

< 1.9

< 2.4

< 2.4

< 3.4

RMW-3

Results

(Unfiltered)

< 0.062

< 0.062

< 0.062

< 0.062

< 0.062

< 0.62

< 0.12

< 0.12

< 0.12

<0.12

<0.12

<0.12

< 0.12

< 0.12

< 0.12

< 0.062

< 0.062

< 0.62

< 1.2

< 6.8

< 1.9

< 2.4

< 2.4

< 3.4

CW-1

Results

(Unfiltered)

< 0.062

< 0.062

< 0.062

< 0.062

< 0.062

< 0.62

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.12

< 0.062

< 0.062

< 0.62

< 1.2

< 6.8

< 1.9

< 2.4

< 2.4

< 3.4

MW-1 D

Results

(Unfiltered)

< 0.050

< 0.050

< 0.050

< 0.050

< 0.050

< 0.50

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.050

< 0.050

< 0.50

< 1.0

< 6.8

< 1.9

< 2.4

< 2.4

< 3.4

MW-1 S

Results

(Unfiltered)

< 0.050

< 0.050

< 0.050

< 0.050

< 0.050

< 0.50

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.050

< 0.050

< 0.50

< 1.0

< 6.8

< 1.9

< 2.4

< 2.4

< 3.4
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Constituent

Arsenic

Barium

Cadmium

Chromium (Total)

Chromium (VI)

Copper

Iron(%)

Lead

Manganese

Mercury

Nickel

Selenium

Zinc

Note:

TABLE 4 - 10

Ramco Steel

Metals Concentrations Guidance Values

Site

Background

Soil Data I

(mg/kg)

7.5

63.2

ND(<21.9)

13.6

<0.1

9.1

ND(<0.12)

NYSDEC

Sediment

Background Data ..

(mg/kg)

2.5

75

12

65

5.9

55

1200

0.6

75

19

2.4

27

428

0.11

22

NYSDEC

Sediment

Criteria Data ..

(mg/kg)

ND(<0.94) - -

86.3 145 85

* - Based on the 95% Upper Confidence Level (UCL) for concentrations
reported in soil samples TP2-1 and TP-6-1

- From NYSDEC guidance document, Sediment Criteria - December 1989

Ramco Steel RI:BACK.XLS

5

0.8

26
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5.0 CONTAMINANT FATE AND TRANSPORT EVALUATION

5.1 POTENTIAL ROUTES OF MIGRATION

Chemicals detected at the site could be released to the environment through a number of different
routes or pathways. These pathways include:

• Resuspension to air along with surface dust; a concern for metals and possibly PAHs and
PCBs

• Migration of chemicals in soil to groundwater under the site

• Migration of chemicals in groundwater under site to off-site groundwater

• Transport of chemicals off-site in surface water runoff

The potential for contaminants to migrate from the site depends upon the concentrations present in the
environmental media, their location at the site, climate conditions, i.e. precipitation, wind, and
physio-chemical properties of the contaminants.

5.2 CONTAMINANT MIGRATION POTENTIAL

This section identifies pathways by which chemicals could be released from the site, and evaluates the
potential for releases based on site conditions and physio-chemical properties. Additional evaluation
of pathways and the potential risks involved with the specific contaminants have been addressed in
Section 6 - Baseline Risk Assessment.

5.2.1 RELEASES TO AIR

VOC emissions could occur largely from petroleum hydrocarbon source areas at the site or from
chlorinated solvents identified at the site. The constituents in petroleum hydrocarbons with the
greatest potential for emission to the air have low vapor pressures and high diffusion coefficients, i.e.
those that diffuse readily through soil. The constituents include low-molecule weight aromatic
hydrocarbons, such as benzene, toluene, ethylbenzene, and xylene, and low-molecular weight straight-
chain hydrocarbons. Chlorinated VOCs that could be emitted to the air included acetone,
tetrachloroethylene or other similar contaminants.

Results of the environmental media sampling at the Ramco site have revealed the presence of various
VOCs which would be of potential concern for emission to the air. However, these contaminants
have all been detected in relatively low concentrations, in the part per billion range in soil, sediment
and groundwater. These results suggest that VOCs that could previously have been detected in higher
concentrations have been emitted to the air over time, migrated along other pathways or have been
decomposed in the environmental media. Remaining organics constituents with low vapor pressures
and diffusion coefficients have limited potential for emission to the air as vapor, compared with
VOCs. These are principally the higher molecular weight constituents of petroleum hydrocarbons,
PAHs and PCBs.

25848-001-152
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1 Metals and semivolatile constituents in the surface soil can become resuspended along with dust to the
air. The potential for dust to become resuspended depends upon particle size distribution, the extent
of crust or aggregate formation in the surface soil and the extent of vegetation or non-erodible
elements, such as rocks or concrete foundations in the soil. The fill area and a majority of other
areas on-site are covered with vegetation. In addition, many of the areas are covered with slag
aggregate fill material around railroad tracks and other areas of the site. The magnitude of chemical
emission to the air depends upon the chemical concentrations and the surface area impacted. Metals
have been detected within fill material on-site, although a majority of the metals detected have been
related to slag material or other material at depth within the fill area of the site. PCBS and PAHs
detected in soil at depth within the fill area have a low potential for emission to air because of their
limited extent in subsurface soils on-site.

5.2.2 MIGRATION TO GROUNDWATER

The mobility of constituents through soil to groundwater is dependent upon the amount of water
infiltrating through the soil or in contact with soil and physio-chemical properties. The migration of
VOCs through soil can occur by diffusion through soil moisture, diffusion through soil vapor and
mass flow along with water infiltrating through the soil column.

Several VOCs, semivolatile, pesticides and metals were initially detected during groundwater
monitoring at relative low concentrations in select wells on-site. However, based on the results of
subsequent resampling of groundwater from on-site wells, minimal contaminants have been identified
in groundwater. Specifically, a limited number of VOC and pesticide constituents, at low
concentrations have been identified in groundwater from well location RMW-1 near the Altift
Landfill. The identified VOCs and pesticides in groundwater are not easily correlated to contaminants
detected in soil media at the individual sampling locations and may be attributed to migration from
other areas. Significant metals concentrations in groundwater which may be attributable to site
related contaminants have not been identified. This is consistent with the TCLP testing result which
indicated that the potential of leaching of metals from site soil and sediment media was minimal.

5.2.3 MIGRATION TO OFF-SITE GROUNDWATER

As discussed in Section 3.5 - Site Hydrogeology, complex groundwater flow patterns exist within
shallow water table conditions and bedrock under the site and at adjacent sites. Migration of
contaminants from the Ramco site would likely be within the shallow unconsolidated material which
comprises the upper water bearing unit at the site. It would appear that any flow on-site would be
directed toward the pond, though these flow patterns are complicated by the mounding effect of the
adjacent Altift site, the affects of this site may contribute to the inward direction of groundwater flow
at the Ramco site. As a result, it is not believed that migration of contaminants from the Ramco site
via groundwater pathways is of a significant concern related to surrounding hydrogeologic conditions
of neighboring sites.

5.2.4 MIGRATION OFF-SITE IN SURFACE WATER

The surficial relief of the site is relatively flat with a majority of surface water flow from the site
being directed toward the on-site pond. The original outfall structure of the pond remains open which
would direct the flow of surface water to ponded areas north of the site and adjacent to the Altift

25848-001-152

APH:93:040:028.RAM 5-2 August 1994



1

Landfill site. With the exception of iron, magnesium, and manganese, surface waters within the pond
were identified to contain no significant concentrations of any organic constituents, thus no impacts
related to surface water contamination would be expected from the flow of water from the pond to
downgradient areas. The transport and distribution of contaminants residing in sediment material
within the pond is expected to be minimal due to the low volume and velocity of water exiting the
pond via this route.
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6.0 BASELINE RISK EVALUATION

This section presents the results of the baseline risk assessment conducted for the Ramco site based on
data and information developed from the RI activities. The objective of the risk assessment is to
evaluate the potential impacts to human health associated with the residual concentrations of chemicals
detected in sediment, soil, groundwater, and surface water.

6.1 RISK ASSESSMENT APPROACH

A conservative approach was used in the risk assessment for this site. Outlined below is a summary
of the underlying assumptions used in the risk assessment

• The risk assessment performed for the site has been limited to a human health evaluation.
Risks associated with ecological concerns at the site have been addressed in Section 3.5 -
Ecology.

• Potential human health risks associated with concentrations of individual chemicals of
interest are estimated in accordance with the guidance contained in the following EPA
documents for Superfund assessment:

U.S. EPA, 1989a. Risk Assessment Guidance for Superfund. Vol. I. Human
Health Evaluation Manual (Part A). OSWER Directive No. 9285.7-01A.

U.S. EPA, 1989b. Exposure Factor Handbook. EPA 600/8-89/-043.

U.S. EPA 1991. Human Health Evaluation Manual, Supplemental Guidance:
"Standard Default Exposure Factors." OSWER Directive 9285:6-03.

• The potential human health risks are calculated based on direct contact with the
contaminated environmental media. Factors pertinent to the environmental fate and
transport of the contaminants, such as dilution, degradation and dispersion prior to the
potential receptor, are not factored into the risk assessment.

The organization of the risk assessment is fashioned after the suggested outline for a baseline risk
assessment, presented in Exhibit 9-1 in the U.S. EPA's interim final publication "Risk Assessment
Guidance for Superfund, Volume I: Human Health Evaluation Manual, Part A, Baseline Risk
Assessment" (U.S. EPA, 1989a).

The organization of the risk assessment may be briefly summarized as follows:

Section 6.1: Risk Assessment Approach

Information reviewed in this section includes the scope of the risk assessment, the background
of the site, and a brief discussion of the nature of contamination.

Section 6.2: Identification of Chemicals of Potential Concern

Analytical results obtained during the previous investigations and the relevance to the risk
assessment are discussed in this section.
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Section 6.3: ExDosure Assessment

The potential pathways by which populations may be exposed to chemicals of concern are
discussed. For each pathway that is selected for quantitative evaluation, the chemical
concentrations at the point of exposure are estimated. The exposure to each pathway is
quantified by estimating the magnitude, frequency, and duration of exposure for each relevant
pathway.

Section 6.4: Toxicity Assessment

Chemical-specific toxicological criteria to be used in the quantitative risk assessment are
presented in this section.

Section 6.5: Risk Characterization

In this section, results from the exposure and toxicity assessments are integrated into a
quantitative expression of the risks potentially associated with the site.

6.2 CHEMICALS OF POTENTIAL CONCERN

Analytical data available from the site investigation were reviewed in order to identify a set of
chemicals that were likely to be site-related and to organize sampling data that were of acceptable
quality for use in the quantitative risk assessment. Presented in this section is information regarding
the methods used to evaluate the quality of data and to select the chemicals of potential concern.

6.2.1 SITE-SPECIFIC DATA COLLECTION CONSIDERATIONS

The RI for the Ramco site included the collection and analysis of numerous environmental samples
from sediment, soil, groundwater, and surface water. Samples were collected at various locations
across the site and included laboratory analysis for volatiles, semivolatiles, PCBs, pesticides and
metals. Section 2.0 - Site Characterization Activities summarized the RI activities undertaken for the
collection of environmental samples and Section 4.0 - Nature and Extent of Contamination presented
the result of the sampling and data interpretation for the Ramco site.

Based on the results of the RI activities, chemical constituents have been detected at varying
concentrations in the four primary environmental media at the site; sediment, soil, groundwater and
surface water. For each of these media, contaminant concentrations were identified and evaluated for
their use in the quantitative risk assessment. The following summarizes the specific environmental
media data which was considered for use in the risk assessment:

• To provide a conservative evaluation of risk associated with the site, all volatile organic,
semivolatile, pesticide, and PCB constituents which were detected in the individual media
were considered in the risk assessment.

• For metals constituents in surface water and groundwater, only those constituents which
were above NYS water quality standards were considered.

• For metals in sediment and soil, those constituents which were identified with average
concentrations exceeding site background data were considered in the assessment.

25848-001-152
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Tables 6-1 through 6-4 provide a summary of the exposure point concentrations for each of the
environmental media and data included in the quantitative risk assessment.

6.2.2 SITE-SPECIFIC DATA EVALUATION CONSIDERATIONS

The methodology employed in the general data evaluation can be outlined as follows:

Reasonable Maximum Exposure (RME) Calculations
The reasonable maximum exposure (RME) is defined by U.S. EPA as the maximum exposure
that is reasonably expected to occur at a site. The RME concentrations used in the human
health risk assessment were calculated by estimating the 95th upper confidence limit on the
arithmetic mean (Gilbert, 1987). If the estimated RME was greater than the maximum
detected concentration, then the maximum detected concentration was used as the exposure
point concentration in the risk assessment, in accordance with guidance provided in Section
6.4 of U.S. EPA 1989a.

6.3 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to estimate the type and magnitude of exposures to the
chemicals of potential concern that are present at or migrating from a site. The results of the
exposure assessment will be integrated with chemical-specific toxicity information in order to
characterize human health risks potentially associated with the site.

6.3.1 CHARACTERIZATION OF EXPOSURE SETTING

The first step in the exposure assessment is to characterize the site with respect to its physical
characteristics as well as those of the human populations on or near the site.

6.3.1.1 Physical Setting

The Ramco site is and historically has been a steel processing facility. During the period the plant
was operating as Ramco Steel Inc. and throughout the history of the site, the principal business
activities were the processing of mill steel to produce various products by mechanical methods, such
as shearing, milling, grinding, cutting or drawing. The entire Ramco site is comprised of
approximately 17 acres, with the property separated into two areas by an existing railroad spur which
runs north-south through the property. The eastern portion of the property consists of a
manufacturing building and associated parking and storage areas. The western portion of the property
includes the on-site pond and associated surrounding land. The eastern portion of the property
containing the manufacturing building covers an area of approximately 8.5 acres and the western
portion including the pond and associated area comprises a similar acreage and is the focus of this RI
report.

Land use in the immediate vicinity of the Ramco site is used for industrial and light-industrial
purposes. Areas to the north, south and west of the Ramco site are used for industrial purposes or are
natural swamp-marsh areas. Much of the original marsh areas have been filled, although smaller
marshy areas exist in areas. Two recreational areas are located in the proximity of the site: Tifft
Farm Nature Preserve to the northwest, and South Park municipal park located to the south of the
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Ramco site. Residential areas exist approximately one-third mile to the east and are interspersed with
light industry areas. The residential and recreational areas are removed from the site area and away
from likely migration pathways of contaminants.

6.3.1.2 Potentially Exoosed Populations

Under the current land use, the potentially exposed population has been limited to trespassers.
Although no specific information is available concerning the use of the premises by trespassers and
none have been observed on-site, trespassers may migrate to the site or through the site from
neighboring areas. Current and future industrial workers were considered in the assessment for the
site to provide an evaluation of exposure risk to workers which may be exposed to the site.
Similarly, information is unavailable regarding the use of the site by workers and there is no
indication that such use occurs. Thus, both the trespasser and worker scenarios are considered
conservative in the evaluation of associate human health risks.

Under the current land use condition, the potential exposed population includes trespassers.
Population from age 7 to 30 are assumed most likely to trespass on the site. The frequency with
which an individual will trespass on the site is expected to be influenced by climate conditions. For
the purpose of this risk assessment trespassers are on the site for 3 days a week in the summer
months (June, July, and August) and 1 day a week for late spring (May) and early fall (September).
Therefore, a total of 44 days is calculated per year for on-site exposure.

Under the current industrial land use condition, workers are assumed to be exposed only for brief
periods of time (intermittently) while performing routing maintenance for the facility. The frequency
with which a worker is exposed to sediments and other media is assumed to be two days per month
and twelve months per year. Therefore, a total of 24 days of exposure per year is calculated for this
scenario.

6.3.2 IDENTIFICATION OF EXPOSURE PATHWAYS

Exposure pathways describe the movement of chemicals from sources (e.g., chemicals in soil) to
exposure points (on-site locations) where receptors (potentially exposed populations) may come in
contact with the chemicals.

6.3.2.1 Sources and Receiving Media

Sampling of the sediment, soil, groundwater, and surface water has revealed detectable concentrations
of metals, volatile organics, semivolatile organics, pesticides and PCBs. Contamination of the air via
routes of air borne dust and volatilization pathways is possible; however, the level of any
contaminants which would be released in the air is expected to be negligible. Air modeling was used
as an estimate of the concentration of any potential air related contaminants.

Although fish species were not identified in the pond based on the ecological evaluation of the site,
the potential consumption of fish by trespasser has been included in the risk assessment for current
land use as a conservative measure.
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6.3.2.2 Exposure Points and Exposure Routes

The known or potential human receptors under both current/future land use conditions include:

Human Receptors
Site resident

Site worker

Site trespasser

Current/Future Land Use

None

Potential

Potential

The possibility of the human receptor to be exposed to the contaminated media through all relevant
routes of exposure (i.e., ingestion, inhalation, and dermal contact) will be evaluated. Exposure routes
considered not to be applicable to the site, based on site-specific information and professional
judgment, were excluded from the quantitative risk assessment.

6.3.2.3 Compilation of Exposure Pathways

Exposure pathways describe the movement of chemicals from sources (e.g., contaminated soil) to
exposure points (locations) where receptors (exposed populations) may come m contact with the
chemicals. Pathways through which individuals could be exposed to chemicals at the site are listed
below. Pertinent information, such as potential human receptors, routes of exposure, and land use
conditions, is also provided for each of the pathways.

Scenario

Current trespasser

Media

Soil

Sediment

Surface Water

Current/Future Soil

Site Worker

Route

Inhalation Ingestion
Dermal Contact

Dermal Contact

Ingestion
Dermal Contact

Inhalation

Fish Ingestion

Inhalation

Ingestion
Dermal Contact

Exposures to contaminated groundwater via ingestion, inhalation, and dermal contact under current
land use conditions are not included in the quantitative risk analysis. Based on the hydrology of the
area, the groundwater quality, and the fact that no current or foreseeable users of groundwater for
potable and/or industrial purposes exist, preclude including groundwater as a viable pathway for
current or future use scenario exposure to groundwater.
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6.3.3 QUANTIFICATION OF EXPOSURE

Estimates of exposure levels for the chemicals of concern are required for quantitative risk
characterization. Tables 6-5 through 6-15 present calculations used to determine the exposure levels
for the chemicals of concern for each of the pathways. The basic equation used to calculate the
human intake of the chemicals (U.S. EPA, 1989a) is:

Where: I

C

CR

EFD

BW

AT

I = C x CR x EFD x1
BW AT

daily intake (mg of chemical per kg of body weight per day)
concentration of the chemical (e.g., mg/kg in soil or mg/L in water)
contact rate; the amount of contaminated medium contacted over the exposure period
(e.g., mg/day for soil, L/day for groundwater and m3/day for air)
exposure frequency and duration; describes how often and how long exposure
occurs. Generally calculated using the terms EF (exposure frequency in days/year)
and ED (exposure duration in years)
body weight; the average body weight over the exposure period (kg)
averaging time; period over which exposure is averaged (days)

The pathway-specific intake formulae, variables, and calculations are presented in Tables 6-5 through
6-15. Two tables are included for each of the pathways. The first table (Table A, variable table)
presents the formula, assumed input values, associated references, and relevant comments. The "A"
tables should be consulted for details and rationale regarding the parameter values used in calculation.
The second table (Table B, calculation table) presents the actual calculations using the information
contained in the variable table. For clarity, each variable of the intake equation is included in the
calculation tables. Values in the tables may be presented in scientific notation indicated as xE-xx (the
use of the E designation is required for the computer software utilized and is standard format used in
risk assessments). For example, one million would be indicated as lE+06 (i.e.,1x 10+6 or
1,000,000) and one thousandth would be lE-03 (i.e., 1 x 10-3 or 0.001).

For reference, the tables associated with each pathway are as follows:

Pathways

Current trespasser/inhalation of
airborne chemicals in soil

Current trespasser/ingestion of
chemicals in soil

Current trespasser/dermal contact with
chemicals in soil

Current trespasser/dermal contact with
chemicals in sediment
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Variable

Table

6-5(A)

6-6(A)

6-7(A)

6-8(A)

Calculation

Table

6-5(B)

6-6(B)

6-7(B)
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1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Current trespasser/inhalation of
airborne chemicals in surface water

Current trespasser/ingestion of
chemicals in surface water

Current trespasser/dermal contact with
chemicals in surface water

Current trespasser/ingestion of fish

Current/future worker/inhalation of

airborne chemicals in soil

Current/future worker/ingestion of
chemicals in soil

Current/future worker/dermal contact

with chemicals in soil

6-9(A)

6-10(A)

6-11(A)

6-12(A)

6-13(A)

6-14(A)

6-15(A)

6-9(B)

6-10(B)

6-11(B)

6-12(B)

6-13(Et)

,

6-14(B)

6-15(B)

The contaminant concentrations (CS) used in the risk assessment are the RME concentrations (Tables
6-1 through 6-5). The air concentrations (CA) used in the inhalation pathways are estimated via
modeling. The modeling calculation tables in Appendix F are identified as follows:

• Table Al -- Soil to Air Concentration

-- Estimate of air concentration of volatiles and particulate from chemicals in soil

• Table A2 -- Calculation of volatilization factor

-- Estimation of volatilization factor

Calculated value used in Table Al

• Table A3 -- Diffusion Coefficient Model
Estimation of air diffusion coefficient

- Calculated value used in Table Al

• Table A4 - Calculation of fish concentrations

Estimation of the concentration of chemicals in fish

• Table A5 -- Surface Water Volatile Air Emission Modeling
-- Estimation of volatilization of chemical in water

6.4 IDENTIFICATION OF UNCERTAINTY

Uncertainties in the exposure assessment could arise from the following sources:

Use of standard assumptions instead of site-specific data selected on the basis of "best
professional judgment."
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• Selection from a widerange of values reported in the published literature of a value
thought to best represent the site under study.

• The degree of "protectiveness" or "conservatism" inherent in the current risk assessment

guidance.

6.5 TOXICITY ASSESSMENT

The objectives of the toxicity assessment are to evaluate available information regarding the potential
for particular contaminants to cause adverse effects in exposed individuals, and to provide the
analytical framework for the characterization of human health impacts.

For the purpose of evaluating the casual relationship between the extent of exposure to a contaminant
and the increased likelihood and/or severity of adverse effects, toxicological information used to
support the risk assessment conclusions is generally divided into two categories: carcinogenic and
systemic (or noncarcinogenic). To quantify the relationship between intake and noncarcinogenic
effects, an oral reference dose (RfD) or inhalation reference concentration (RFC) is used. To express
the cancer risk per unit dose, cancer slope factors are used. The sources for the toxicological
information to be used in the toxicity assessment (as recornmended by EPA, 1989a) are:

• Integrated Risk Information System (IRIS) (U.S. EPA. 19928)

IRIS is an EPA electronic data base containing up-to-date health risk and EPA regulatory
information for numerous chemicals. IRIS contains only toxicity criteria that have been
verified by the EPA Workgroups and consequently, is considered to be the preferred
source of toxicity information. Information in IRIS always supersedes all other sources.

• Health Effects Assessment Summary Tables (HEAST) RAS. EPA. 1992bl

HEAST is a tabular presentation of toxicity information and values for specific
chemicals. HEAST, which is updated on a quarterly basis, also directs readers to the
most current sources of supporting toxicity information through an extensive reference
system. Therefore, HEAST is a useful source when verified information is not on IRIS.
The most current version of the HEAST was used in this risk assessment.

Currently, there are no toxicological criteria available for gauging potential human health concerns
associated with the dermal route of exposure. For the purpose of a baseline risk assessment, it is
recommended that the oral RfDs and slope factors be adopted as the default dermal RfDs (U.S. EPA
1989a), if:

• Health effects following exposure are not route-specific.

• Portal-of-entry effects (e.g., dermatitis associated with dermal exposure and respiratory
effects associated with inhalation exposure) are not the principal effects of concern.

Exposures with the dermal route are generally calculated as absorbed doses, while oral RfDs are
expressed as administered doses. Therefore, adjustments are necessary to match the dermal exposure
estimates with the oral RfDs and slope factors. Current U.S. EPA Superfund guidance is to adjust
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the oral RfD or slope factor with oral absorption factor (i.e., percent chemical that is absorbed) in
order to extrapolate a default dermal RfD or slope factor, which is expressed in terms of absorbed
dose. The equation for extrapolation of a default dermal RfD is as follows:

Oral RfD (administered dose in mg/kg-day) x oral absorption factor (%)
= dermal RfD (absorbed dose in mg/kg-day)

The equation for extrapolation of a default dermal slope factor is as follows:

Oral slope factor [(mg/kg-day)-11 x oral absorption factor (%)
= dermal slope factor [(mg/kg-day)-1]

The default dermal RfDs and the oral absorption factors used in calculation and the default dermal
slope factors and the oral absorption factors used in calculation are presented in Tables 6-16 through
6-21.

6.5.1 UNCERTAINTIES RELATED TO TOXICITY INFORMATION

Uncertainties in the quantitative toxicity assessment have been well recognized, but the degrees of
uncertainty can vary, depending on the major sources of uncertainty associated with the toxicity
assessment of a particular site.

It should be noted that, the current method recommended by U.S. EPA for extrapolating default
dermal toxicity criteria does not reflect the specific conditions under which the reference toxicology
study was conducted (e.g., method of administration such as gavage, water, or diet, and vehicle of
administration such as solvent, oil, or solution). Therefore, uncertainty is added to the assessment of
dermal pathways.

6.6 RISK CHARACTERIZATION

In this step of the risk assessment, information obtained during the exposure and toxicity assessments
(Sections 6.3 and 6.4) was integrated in order to characterize the potential risks posed by the
chemicals at the site.

For clarity, the methodology used for risk characterization is briefly outlined as follows:

• Organize outputs of exposure and toxicity assessments by the duration and route of
exposure for each population.

The chronic daily intakes calculated in Section 6.3 (Tables 6-5 through 6-15) were
combined with the toxicity criteria presented in Section 6.5 (Tables 6-16 through 6-21) in
order to obtain some quantitative expression of the potential risks from the site.

Potential risks for noncarcinogenic effects are estimated by calculating the hazard quotient
(the ratio of the chronic daily intake to the reference dose) for each chemical.
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Potential risks for carcinogenic effects are estimated by calculating excess lifetime cancer
risks as a result of exposure to carcinogens. Calculation involves multiplying the chronic
daily intake for each chemical by its upper-bound cancer slope factor. A cancer risk
level of greater than 1 x 104 (or lE-4) to 1 x 104 (or lE-06) is generally considered to
be of regulatory concern.

• Quantify total carcinogenic and noncarcinogenic risks for each pathway by summing
the risks estimated for each chemical of concern.

The sum of the hazard quotients of all chemicals under consideration is termed the hazard
index. The hazard index is used as a reference point for gauging the potential
noncarcinogenic effects of environmental exposures to complex exposures. A hazard
index that is less than 1 is regarded as not likely to be associated with any health risks.

The total upper-bound excess lifetime cancer risk for each pathway was obtained by
summing the chemical-specific cancer risk estimates.

• Estimate overall risks that affect each population over the same time period by
combining risks across pathways.

In order to address the possibility of a population that is likely to be exposed to more
than one pathway, risks across different pathways that were likely to affect the same
population were combined.

• Analyze and discuss uncertainties related to the risk characterization.

Uncertainties associated with the methodology of the risk characterization were analyzed
in order to evaluate the potential impact of the uncertainties on the conclusions of the risk
characterization.

Results of the risk characterization are presented by the exposure pathways and the land use
conditions and are discussed in the following sections.

6.6.1 CURRENT/FUTURE LAND USE CONDITIONS

Under the current/future land use conditions, trespassers and industrial workers on the site were
considered to be the human populations most likely to be impacted by the chemicals that were present
at or migrating from the site. Potential risks associated with trespasser and worker exposure under
current/future land use conditions are presented in Tables 6.22 and 6.23.

A summary of risks calculated for the current land use conditions, i.e., trespasser scenario and
current and future industrial worker scenario is as follows:
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Pathway

Inhalation of Chemicals

from Surface Water

Incidental Ingestion of
Surface Water

Dermal Contact with

Surface Water

Fish Ingestion

Dermal Contact with

Sediment

Inhalation of Soil

Ingestion of Soil

Dermal Contact with Soil

TOTAL

Pathwav

Inhalation of Soil

0

Current/Future Land Use - Tresbasser

Noncarcinogenic Carcinogenic
Risks Risks

0.0000004

0.0000006

0.000002

0.003

0.000002

0.02

0.002

0.03

OE+00

OE+00

OE+00

OE+00

lE-7

3E-9

3E-6

2E-7

4E-6

Current/Future Land Use - Industrial Worker

Ingestion of Soil

Dermal Contact with Soil

TOTAL

Noncarcinogenic
Risks

0.0000006

0.006

0.001

0.007

Carcinogenic
Risks

lE-9

9E-7

1 E-7

lE-6

The hazard index for the trespasser exposure for all chemicals through all relevant pathways is 0.03
based on RME concentrations. The hazard index for current/future industrial worker exposure
pathways is 0.007. Under current U.S. EPA guidance, a hazard index of less than 1 suggests that
exposures under consideration are not expected to be associated with appreciable noncarcinogenic
risks.

The total excess lifetime cancer risk based on RME concentrations is 4E-6. For the current/future
industrial worker exposure the excess risk is lE-6. The associated excess lifetime cancer risks
calculated for these scenarios are at the lower limits of acceptable risks of between lE-4 and lE-6.
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As indicated above, these risks are driven primarily by the ingestion of soil pathway of exposure. In
more detail, the calculate risk associated with ingestion of soil is driven primarily by the concentration
of arsenic detected in soils at the site.

6.6.2 UNCERTAINTIES RELATED TO THE RISK CHARACTERIZATION

The objective of uncertainty analysis in the risk characterization step was to specify the assumptions
and uncertainties inherent in the risk assessment in order to place the risk estimates in proper
perceptive. Presented in this section is key information bearing on the level of confidence in the
quantitative risk assessment for the site.

6.6.2.1 Summary of Uncertainty Related to Exposure Assessment

There is a wide variety of models that can be used in the exposure assessment. The uncertainty
concerning the approximation between mathematical expression of the model and site-specific
environmental conditions has been well recognized. It is not always feasible, however, to identify
and quantify the types and degrees of uncertainty related to modeling. Models were used to calculate
air concentrations from soil and surface water.

6.6.2.2 Summary of Uncertainty Related to Toxicity Assessment

The types of uncertainties generally encountered in a quantitative toxicity assessment include the
following:

Uncertainty Inherent in the Risk Assessment Process

• Use of animal data to predict the potential human health impact.

• Use of toxicity information obtained from animals experimentally exposed to high doses,
to project the likely impacts in humans following exposure to low levels of contaminants
in the environment.

• Use of a conservative approach in calculating toxicity criteria.

Uncertainty Common to Current EPA Guidance on Risk Assessment

• Lack of pertinent toxicity data for chemicals of concern.

• Lack of appropriate toxicity criteria for evaluation of effects following dermal route of
exposure.

6.6.3 SUMMARY DISCUSSION OF THE RISK CHARACTERIZATION

The risk characterization for current/future land use conditions have been presented in Section 6.6.1
above. According to U.S. EPA, risk characterization must be performed to evaluate noncarcinogenic
and carcinogenic risks associated with contaminants under site-specific exposure scenarios. For
gauging the risk of noncarcinogenic effects, a hazard index is used. A hazard index of less than 1 is
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regarded as not likely to be associated with any health risks. For gauging the risks of carcinogenic
effects, an excess cancer risk is utilized. A cancer risk of greater than 1 x 10-4 to 1 x 10-6 is
generally considered to be of regulatory concern.

The results of the risks characterization at the Ramco site are summarized according to scenario and
media:

Scenario

Current land use/trespasser
Hazard index (total)

soil

sediment

surface water

Excess cancer risk (total)

soil

sediment

surface water

Current/Future Industrial Worker
Hazard index (total)

soil

Excess cancer risk (total)

soil

Based on

RME Concentrations

0.03

0.02

0.003

0.000003

4E-6

3E-6

1 E-7

OE+00

0.007

0.007

1 E-6

lE-6

In summary, adverse impacts to human health are not necessarily associated with exposure to
chemical constituents at the Ramco site according to the current/future trespasser and worker
scenarios. As presented above, exposure to soil on-site has the result of elevating hazard indices and
excess lifetime cancer risks. The associated lifetime cancer risks are at or only slightly above the
extreme lower bounds of the 1 x 104 to 1 x 104 range defined as a regulatory concern.

Specifically, excess lifetime cancer risks and elevated hazard indices under the current/future land use
scenarios for trespassers and worker exposure are largely attributable to the pathway of ingestion of
arsenic in soil. Elevated levels of arsenic above background were detected in numerous soil samples
from the fill area of the site. In correlating arsenic concentration to the types of materials sampled in
this area, it is apparent that elevated levels of arsenic are characteristic of the slag fill material. The
elevated total constituent concentrations of arsenic and other metals in slag is not unexpected of slag,
and is characteristic of steel slag materials. It is noted that although the slag material contains high
concentration of metals, the metals are not readily leachable from the material using TCLP or other
leach testing. This is supported by on site TCLP testing results which indicated that no arsenic and
minimal levels of lead and barium were detected in samples from the fill area. The inclusion of steel
making slag as a Bevel Amendment waste materials which exempts steel making slag as a hazardous
waste due to the low potential for leaching of metals from the material further supports this.
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SUMMARY OF SOIL RESULTS
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(too%)

(100%)

(12%)

(100%)

(100%)

(100%)

(17%)

(17%)

03%)
03%)
(83%)

(83%)

(17%)

(67%)

(50%)

(17%)

(12%)

(100%)

(24%)

61 %)

84%)

(6%)

(6%)

(12%)

(6%)

(13%)

(80%)

(20%)

(80%)

(too%)

(80%)

(20%)

Page 1 of 1

2.27£+01

8.86E+01

6.63£+01

3.84E+04

8.78E+01

1.59E+03

3.06£-01

2.32£+01

1.IOE+02

1.1 lE+01

8.91 E+01

6.07E+00

3.17E+00

2.19E+01

6.9IE+00

7.03E+00

6.33E+00

6.89E+00

6.78E+00

2.3IE+02

2.18£+02

1.69£+02

1.75£+02

1.49£+02

2.69£+02

2.12E+02

1.96E+02

3.17£+02

2.3OE+02

7.33E+01

9.36&01

2.18E+00

1.36E+00

1.11 E+01

2.55E+00

2.2OE+00

1.746

1.746

2.OLS

2.08

1.746

2.015

1.746

2.013

1.746

1.753

1.746

1.746

1.746

1.746

1.746

1.746

1.146

1.146

1.753

2.132

2.132

2.132

2.132

2.132

2.132

[viation

1.NE+01

7.45E+01

7.74£+01

1.NE+04

5.4OE+41

7.07E+02

9.28801

1.1 BE+ 01

5.48£+01

1.06E+01

7.45E+01

2.23£+00

3.04E+00

1.65£+01

1.65E+00

1.43£+00

2.27E+00

1.74E+00

1.29E+00

1.20£+01

3.93E+01

1.17E+02

1.OBE+02

7.81 E+01

7.63E+01

7.07E+01

5.39E+01

3.RE+On

5.3OE+01

1.9OE+02

7.196-01

2.36£-01

8.76801

6.36E+00

7.16501

3.48541

t-Vahi

2.013

2.013

2.015

2.015

2.013

2.015

2.015

2.015

2.013

2.013

1.746

95,h Upper

Confidenoo Limit

2.82£+01

1.2OE+02

1.3OE+02

5.OBE+04

1.liE+02

2.172+03

6.99£-01

3.2715+01

1.33£+02

1.37E+01

1.21E+02

7mE+00

4.46£+00

2.89E+01

7.61 E+00

7.64E+00

7.49E+00

7.63£+00

7.33E+00

2.41£+02

2.3OE+02

2.63£+02

2.64E+02

2.13E+02

3.32£+02

2.71£+02

2.4OE+02

8.OSE+02

2.64E+02

1.54£+02

1.62E+00

2.41E+00

2.2OE+00

1.71E+01

3.23E+00

2.53£+00

C '

2.82£+01

1.20£+02

1.30£+02

EM

1.1IE+02

2.17E+03

6.99£41

3.27E+01

1.338+02

1.57E+01

1.21E+02

4.OOE+00

3.0OE+00

2.NE+01

1.OOE+00

2mE+00

1.0OE+00

6.00841

5.0OE+00

2.2OE+02

1.4OE+02

2.OOE+01

4.4OE+01

2.IOE+02

3.32E+02

7.4OE+01

2.OOE+02

8.OSE+02

1.2OE+02

1.34E+02

8.20801

1.8OE+00

2.1OE+00

1.71£+01

3.23E+00

1.60£+00



Sampk ID

Metals (us/1)
Chrotnium- Total

Iron -Total

Lmd- Total

Magnoeium - Total

Sodiun - Total

Zinc-Total

VOC (4)
Acctolo

1,1-Dichloroctham

SEMI-VOC (ug/l)

Ph"'01

4-Mcdlphonot

Benzoic Add

Na#MJ-
)Motko,ln.phthalsno

Dietkyl phthilite
r ·

Di-n-btyl ph}lato

Butyl benzyl phthBlal©

Bento(.)tathrmocm

Benzo(b)nuoranthono

PEST (*)

Hoptachlof ©pooddo

Dioldrin

EN : Ea,ential Nutront

GW SUM.XLS

25

2

0.8

0.5

0.6

0.6

0.4

0.8

0.5

0.3

0.4

14

1

Ransp ot

Detected Coentratiom

36.7

48*

18

8400

16400

73

0.038

0.024

- 14

- 1

-23

-2

-8

- 0.5

- 0.6

- 2

-2

- 0.8

- 0.3

- 0.4

- 246000

- 240

- 171000

- 159000

598

- 0.038

- 0.024

1

5

1

5

2

4

5

1

5 /

6 1

6 1

6 /

6 /

6 1

/ 1

1

6

6

6

6

6

6

6

6

6

6

6

Fmquoncy of
Ditoction

6 (83%)

6 (100%)
6 (100%)

6 (100%)

6 (100%)

6 (100%)

1/6 (17%)

1 / 6 (17%)

(1796)

(17%)

(83%)

(17%)

(17%)

(83%)

03%)
(67%)

(83%)

(17%)

(1716)

6 (17%)

6 (17%)

TABLE 63

SUMMARY OF GROUND WATER RESULTS

RAMCO STEEL - BUFFALO, NEW YORK

Amrago

RA Valm

8.30£+01

9.64E+04

1.13E+02

9.59E+04

6.47E+04

3.38E+02

6.5OE+00

4.33E+00

8.33E+00

4.3OE+00

6.63E+00

4.23E+00

4.NE+00

1.87E+00

3.73E+00

2.28E+00

1.371£+00

4.22£+00

4.23E+00

2.85£42

4.8215-02

Page 1 of 1

Daviation

7.IBE+01

7.61E+04

9.16E+01

3.91 E+04

5.22£+04

2.OBE+02

3.67E+00

1.63E+00

8.16E+00

1.nE+00

9.36E+00

1.84£+00

1.8OE+00

1.66£+00

2.03£+00

2. IlE+00

1.78E+00

1.9212 +00

1.88E +00

3.06£-03

1.2515-02

2.015

2.015

2.013

2.013

2.015

2.015

2.015

2.015

t-Valuo

2.015

2.013

2.013

2.015

2.015

2.015

2.015

2.015

2.015

2.013

2.013

2.015

2.015

95,h Upper

Ccon,dinoo Limit

1.42£+02

1.59E+05

1.88E+02

1.45E+05

1.OBE+05

3.09E+02

9.52E+00

5.6BE+00

1.3IE+01

3.3IE+00

1.43E+01

5.76£+00

5.74E+00

3.23£+00

3.4OE+00

4.02E+00

2.83E+00

5.BOE+00

5.NE+00

3.27E-02

5.84£·02

Exposure Poir

C '

1.42E +02

EN

1.88£+02

EN

EN

5.09E+02

9.32£+00

1.OOE+00

1.SIE+01

2.OOE+00

8.0OE+00

3.00241

6.001£41

2 002+00

2.OOE+00

1.OOE+00

8.OOE·01

3.0OE-01

4.0OE·01

3.27£-02

2.40£-02



SWSUMM.XLS

EN = Essential Nutrient

2

0.5

0.5

8

0.8

0.6

Sample ID

Metals (ug/1)

Iron - Total

Magnesium

TABLE 64

SUMMARY OF SURFACE WATER RESULTS

RAMCO STEEL - BUFFALO, NEW YORK

Range of

Detected Values

771

- Total 19800

SEMI-VOC (ug/1)
Benzoic Acid

Di-n-butyl phthalate

Butyl benzyl phthala

6230

37100

Frequency of Average RA
Detection Value

3/3

313

3/3

3/3

313

3.04E+03

2.98E+04

4.OOE+00

6.67E-01

5.33E-01

Page 1 of 1

Standard

Deviation

2.84E + 03

8.95E+03

3.46E+00

1.53E-01

5.77E-02

95th Upper Exposure Point
onfidence Lim Concentration

7.83E+03

4.48E+04

9.84E+00

9.24E-01

6.31E-01

EN

EN

8

0.8

0.6



1

1

1

1

1

1

1

1

1

Parameters

DIinhal

CA

IR

ET

EF

ED

BW

AT

Definition

TABLE 6-5(a)

EXPOSURE INTAKE FORMULA AND PARAMETERS
CURRENT LAND USE TRESPASSERS EXPOSURE:

INHALATION OF AIRBORNE CHEMICALS FROM SOIL
RAMCO STEEL

Daily intake
--Iinhalation route

Intake equation (from U.S. EPA, 1989a, page 6-44):

DIinhal = F(CA x IR x ET x EF x ED, BW x AT)

Units Value

mg/kg-day

Chemical concentration mg/m'
in air

Inhalation rate

Exposure time

Exposure frequency

Exposure duration

Body weight
- 7-30 age group

Averaging time
-Cdrcinogenic effects
-Noncarcinogenic effects

days
days

m'/hr

hrs/day 4

days/year 44

years 24

kg 70

Calculated

Site-specific

0.83

25,550

8,760

Reference

U.S. EPA, 19894")

Hwang and Falco, 1986(b,

U.S. EPA, 1989a, 1991(

Conservative assumption

U.S. EPA, 1991(4

Conservative assumption(')

U.S. EPA, 1989a, 1991(0

U.S. EPA, 1989a, 1991(8)

c' Value calculated is expressed in terms of an administered dose.
M Modelled based on methods from Hwang and Falco, 1986. (See Appendix Al for calculation of air concentrations.)
(C) Selected based on average ventilation rate for an adult (20 m'/day or 0.83 m3/hr).
c# Assumes the frequency with which an individual will trespass on the site is influenced by climate conditions. In this case, assumes

3 days/week for June, July, and August and 1 day/week for May and September (3 days/week x 4 weeks/month x 3 months + 1
day/week x 4 weeks/month x 2 months = 44 days)

(e) Assumes population from ages 7 to 30 are most likely to trespass on the site.
M Average adult body weight.
(f Averaging time of exposure for carcinogenic effects is based on 70-year lifetime (70 years x 365 days/year = 25,550 days).

Averaging time of exposure for noncarcinogenic effects is based on 24-year ED (24 years x 365 days/year = 8,760 days).
U.S. EPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual. Part A. Interim Final.

December, 1989 EPA/540/1-89/002.

U.S. EPA, 1991. Human Health Evaluation Manual Supplemental Guidance. "Standard Default Exposure Factors," Interim Final.
OSWER Directive 9285. 6-03, March 25, 1991.

Ramco Steel RI TBL.6-Sa.W51



CTSLH-2.XLS

EQUATION

uNrrs

VOC

UNrr/CHEMICALB)

Adult-Noncardnogenk Effects

Metals

Amenic - Tout

Barilin-Total

Chmmiim - Total

Laad- Total

MeraMy -Total

Zinc -Total

1Bui).0

B#mol

Telmchloro©theno

Tolucne

Cl· '

Ethyl boazcm

Tout Xyle=6

SEMI-VOC

Pmot

Bemoic Acid

Naphthalons
LMethylnRphilitc5

Accoaphtkyl.no

Dibenzofurin

Fluorwo

Pboll.Ul.no

Anjltraccm

Fluor..0..

Pyr...

Benz«.)anthrao=

Chry=

Bls(2·©tkylhoxyl) phthalato

Bcozo(b)nuoranthens

Bcm«k)fluoranthono

Berz«a)pylens

bileno<1,2,3-od)pyrenD

Dibenz«a,h)anthraceno

Bcazo(shi)porykenD

Dlinhal CA

mg/m3

3.44E-11

2.22E-10

1.98E-10

3.98&10

1.WE-13

4.99E-10

2.1615-13

5.03 E-14

4.94E-15

2.47£-15

7.41 E-15

2.47815

3.70£-13

4.94&13

4.69E-13

3.7OE 3

48 3

NA

4. SEE· 4

6.3OE 14

NA

. 6E 4

4.Il E- 3

. 7E-13

5.39E-13

7.17£- 3

3. E-13

4.73E- 3

2.27£- 2

6.99613

4.06E 13

4.4OE- 3

3.35E-13

8.9OE 4

2. 2E- 3

[

- 1

. 1

. I

. C

= I

- 1

6.013£>09

3.890Ed

3.458&01

6.962£48

1.928 E-11

8.73OE-08

3.783811

8.796£-12

8.6395 13

4.3201513

1.296E-12

4.320&13

6.479813

8.639813

8.198£-11

6.4728-11

2.592611

NA

7.775E- 12

1.101£41

NA

1.233611

7.184£-11

2.052£-11

9.427£-11

1.2548-10

6.493E-11

8.275&11

3.974610

1.223£-10

7.109511

7.701&11

5.86!E-11

1.557E-11

4.229£-11

X

X

X

X

X

/

A

.

X

X

X

K

X

TABLE 66 (B)

EXPOSURE INTAKE CALCULATIONS

CURRENT LAND UBE TRESPASSER EXPOSURE: INHALATION O/CHEMICALS IN SOIL

RAMCO STEEL -BUFFALO, NEW YORK

X

K

X

X

X

.

X

X

X

X

X

X

X

X

X

X

.

.

X

X

X

]R x

cang

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

K

X

X

X

X

X

X

X

X

X

X

X

X

Page 1 of 3

X

X

K

X

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

Err /

hrs/day

X

X

X

X

X

/

X

.

X

X

X

X

X

X

X

.

X

X

X

X

X

X

X

A

X

X

X

X

X

A

X

X

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

.

.

X

X

X

X

X

X

X

X

X

X

X

.

X

X

X

X

.

X

X

24

24

24

24

24

24

24

2A

24

24

24

24

24

24

EF I ED]/[ BW I

days/b-, >Urs ks

X

X

X

X

X

X

X

X

X

.

.

X

24

24

24

24

24

24

24

24

24

24

24

24

24

24

2#

24

24

24

24

24

1

1

1

1

1

1

1

1

1

d

1

1

[

[

[

[

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

.

X

X

X

X

X

A

.

.

X

X

K

X

X

/

X

X

X

X

A

X

X

X

X

X

X

X

X

X

X

X

X

X

8760

S760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

AT ]

da,

8160

81to

8750

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8160

8760

8760

8760

8760

8760

1

1

1

1

1

1

1

1



CTSLH-2.XLS

EQUATION

uNrrs

PCBS

Arock' 1242

Arock. 1254

PEST

beta-BHC

4,4'-DDE

Endrin

Endcaulfin Il

al#-Chlorde

Adult·Cardnogenk Effect,

Metals

Armnic- Total

Barium-Total

Chrnium- Total

Lmd - Tout

Merany - Total

Zinc-Total

VOC

2-84Aanoos

Tetrachlorocihin

Toluens

Chlorobon.„.

Ethyl bon==

Total Xylon=

Dilnhal

ma/h:-day

1.89E-13

2.0 IE-13

1.18£41

7.63611

6.78511

--T:53/,Cril

3.78£-14

1.71 810

2.IOE-15

9.73616

6.17616

1.19£-14

7.63£45

3.46513

7.42814

1.72£.14

1.692-15

8.47£-16

2.545-15

8.47516

1.27515

1.69813

- 1

TABLE 6-6(B) (Continued)

CA x

mghn3

I 3.302611

I 3.319511 x

3.666E- 13 x

1.706E-13 x

1.0795-13 x

2.084812 x

1.339E-12 x

6.045&13 x

6.013849 x

3.890£-08 x

3.458808 x

6.962£-08 x

1.928£41 x

8.7308·08 x

3.783£-It x

8.796612 x

8.639813 x

4.32OE-13 x

1.296E-12 x

4.330£-13 x

6.479&13 x

8.639E-13 x

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83 x

0.83 x

Page 2 of 3

X

X

X

X

X

X

X

X

X

X

X

A

IR / Er

m36 b..day

0.83

0.83

0.83

0.83

0.83

0.83

0.83 x

0.83 x

0.83 x

0.83 x

0.83 x

0.83 x

4

4

4

4

4

4

4

4

4

4

4

4

4

4

/

X

4

4

4

4

4

4

4

4

X

X

X

X

X

X

.

A

X

X

X

K

/

X

X

X

X

X

X

X

.

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

EF I

days/*ar

.

X

X

X

X

A

.

.

X

X

X

X

K

X

X

X

X

X

X

X

A

ED

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

1 /

1

BW

kg

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

%

X

X

X

X

X

A

X

X

X

X

X

X

X

X

X

A

X

A

X

A

AT

d.ys

5160

8760

8760

8760

8760

8760

8760

8760

25550

23330

23330

25330

25350

25550

25350

25530

23550

25350

23550

25550

23350

23530



CTSLH-2.XI«S

EQUAT1ON

UNITS

SEMI-VOC

R./1

Bcozoic Acid -

Naphthsno

2-MotkylniphtlitenD

Ace"Irl*hz»

Dibenzoftrin

Fluoreao

r ·

Arihraccoo

Fluor.null.

Py--

Bc:zo(a),nthrmoem,

Chry=

810(2-cliFIhoxyl) phs.halato

Bc,<zo(b)nuorig,Q,.

Bcnzo(k)nuonnt}m,

Benz«.)pyrez

Ind¢no(1,2,3d)pyrer

Diborzo(a,h)anthnocno

Benlo(ahl)perylens

PCBS

Aroctor 1242

Arock. 1234

PEST

beta.B/{C

Dieldrin

4,4'-DDE

Endrin

Endosulfan II

alpha-Chlordam,

1.6 E-13

1.27E-13

5.06&14

NA

1.52£-14

2. 6E 14

NA

2.46E-14

1.4 E- 3

4.ONE 4

1.85£- 3

2.46E 13

.27E- 3

.62813

.79E 3

2.4OE- 3

1.39E-13

1.3 E-13

3513

3.03E-14

8.291514

7.19£-16

3.3415-16

2.128-16

4.09£-13

2.62£-15

1.188-13

Dilnhal

4/y

6.47E-14

6.89E-14

It CA

ms/-3

8.196£41

6.472611

2.392611

NA

7.775E-12

1.10IE-11

NA

1.233£41

7.184611

2.0528 1 1

9.42715-11

1.254£-10

6.493E-11

8.273£-11

3.97 E-10

1.223£- 0

7.109E-1

.70 E-1

5.86 Ed

.557£·11

4.229&11

[ 3.30261 1

3.313EE-11

3.666£-13

1.706E- 13

1.079813

2.0848-12

1.339E-12

6.043513

TABLE 64(B) (Continued)

IR i

an"

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

A

A

.

X

X

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83 x 4

0.83 x 4

0.83 K

0.83 I

0.83 x

0.83 x

0.83 x

0.83 x

X

X

A

X

X

X

X

'

X

X

X

X

X

X

K

X

X

X

A

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

E I

hn/day

4

4

4

4

4

4

X

• indlcatee that tho ooncentratiom fof motals wit reported in ms/kg, 1}u the conmmion faclor of 1 E-6 k*/rng,no ueed.

Dlinhal - Daily intakz via inhalation rcuto (mg/k*-day) EF - Exposuro frequency (days/*ar)

CA - Chemical conocntration in air (ms/m3) (Soo Appendix Tabls Al) ED - Exposure dumtion (years)

IR - inhalation nto (m3/hr) BW - Body wight (kg)

ET - Exposure tim. Ara/day) AT - Averaging time (days)

X

X

X

X

X

X

X

A

X

X

A

X

/

.

X

X

X

X

.

X

A

.

.

X

X

X

A

44

44

44

44

44

44

EF x

dayst).ar

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44
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X

X

X

X

X

K

X

X

X

X

X

X

A

X

X

X

.

X

X

X

X

A

A

.

X

.

.

24

24

24

24

24

24

ED

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

f

1

1

1/[

I/i

,

1 /

1 /

/

BW

4

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

I

x 23550

x 23330

x 25330

x 23330

x 23330

x 25530

x 25330

x 25330

x 23530

x 25330

x 23530

x 23330

x 23330

x 25550

x 23350

X 23330

x 25330

x 25330

x 25350

x 23350

1 23330

x 25530

x 23330

* 23330

x 23330

x 25530

x 23330

x 23330

1 25330

AT

d.'/

1

1

]

1

1

1

]

1

]

]



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Parameters

DIoral

CS

IR

Cf

FI

EF

ED

BW

AT

TABLE 6-6(a)

EXPOSURE INTAKE FORMULA AND PARAMETERS

CURRENT LAND USE TRESPASSERS EXPOSURE:

INGESTION OF CHEMICALS IN SOIL

RAMCO STEEL

Intake equation (from U.S. EPA, 1989a, Exhibit 6-14, page 6-40):

DIoral = F(CS x IR x CF x FI x EF x ED, BW x AT)

Definition Units Value Reference

Daily intake
-Oral route

Concentration in soil

Ingestion rate

--7 to 30 age group

Conversion factor

Fraction ingested from
contaminated source

Exposure frequency

Exposure duration
--7-30 age group

Body weight

Averaging time
--Carcinogenic effects

-Noncarcinogenic effects

mg/kg-day

Pg/kg

mg soil/day

kg/Bg

unitless

days/year

years

kg

days

days

1

Calculated

Site-specific

100

109

44

24

70

25,550

8,760

U.S. EPA, 1989a

U.S. EPA, 1989a, 1991

SI system

Conservative assumption(b)

U.S. EPA, 1991(0

Conservative assumptioncd)

U.S. EPA, 19894')

U.S. EPA, 1989a, 1991«)

U.S. EPA, 1989a

c') Daily intake is expressed as an administered dose
M A conservative assumption, assuming all soil ingested is from contaminated source.
(') Assumes the frequency with which an individual will trespass on the site is influenced by climate conditions. In this

case, assumes 3 days/week for June, July, and August and 1 day/week for May and September (3 days/week x 4
weeks/month x 3 months + 1 day/week x 4 weeks/month x 2 months = 44 days)

(4 Assumes age groups 7 to 30 are most likely to trespass on the site.
w Average adult body weight.
co For carcinogenic effects, based on 70-year lifetime, a value by convention (70 yr x 365 days/yr = 25,550 days).

For noncarcinogenic effects in adults, based on 24-year ED (24 yrs x 365 days/yr = 8,760 days).
U.S. EPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual. Part A.

Interim Final. December, 1989 EPA/540/1-89/002.

U.S. EPA, 1991. Human Health Evaluation Manual Supplemental Guidance. " Standard Default Exposure Factors, "
Interim Final. OSWER Directive 9285.6-03, March 25, 1991.

Ramco Steel RI TBI,6-6a.W51



CTSLG-2.XLS

EQUATION

uNrrs

VOC

UNIT/CHEMICAL(S)

Adult-Noncardnogenic Effects

Metals

Ancnic-Toul

Barium - Total

Chromiurn - Total

6.0 - Total

Mercury·Total

Zinc -Total

2-Bdinom

8......

Tetn*loroothorc

Toluorm

Chlofobormons

Elhyl b.nzers

Totil Xylen-

SEMI-VOC

P/../d

Boazoic Acid

NaphilialcnD

2-Me*Ytnaphihale:v

Aoeriphthhi

Acemphthcm

Dibenzofuran

Fluort.

Ph..Inthren.

Anthraccm

Fluonnthcm

Pyrer.

Bcr:zo(a)aMhracenD

Chrys/no

Bis(2«ethylkxyl) phthalate

Bcazo(b)nuorant]=

Bcnzo(k) fluoratillic:=

Bcozo(.)pyr=

tri<eno(1,2,3-©d)pyreno

Dibemo(a,h)arthraceno

Benzo(shi)peryk:w

TABLE 64(B)

EXPOSURE INTAKE CALCULATIONS

CURRENT LAND USE TRESPASSER EXPOSURE: INGESTIONOFCHEMICALS IN SOIL

RAMCO STEEL - BUFFALO, NEW YORK

DIont = 1 (3 tRi

mg/kg-day rn:/day

4.794E-06

3. 5

2.57£43

5.551805

1.53

6.96 E-05

3.01

7.0 4E-09

6.8888 0

3.444E 0

03313-09

3.444E 0

3. ME- 0

6.888E 0

6.53

5. 66E-06

2.06

894808

6.200 E-09

8.783809

1.119808

9.988£-09

5.

1. 4

7.523E-08

5.269808

6. .08

3.192£-07

9. 5

5.668508

6.3 OE-08

4.705808

.3

3.444E-06

- 1

[

- 1

[

[

[

- 1

27.84

180.10

160.10

322.34

0.09

404.20

175.16

40.73

4.00

2.00

6.00

2.00

3.00

400

379.6t

300.00

120.00

110.00

36.00

51.00

65.00

38.00

332.69

95.00

436.86

581.58

305.97

384.79

1853.30

566.57

329.15

366.42

273.18

77.00

200.00

.

X

X

X

X

A

X

X

X

X

X

X

A

X

X

.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

100 x

100 X

too X

100 x

100 x

100 x

100 X

100 X

100 X

100 x

100 I

100 x

100 X

100 I

100 x

100 A

100 X

100 K

100 X

100 x

100 x

100 X

100 x

100 A

too X

too X

100 X

100 X

100 X

100 X

100 X

100 x

100 X

100 X

100 X

i E-09

IE-09

1 E-09

IE-09

IE-09

lE-09

1 E-09

IE-09

IE-09

1 E-09

1 E-09

IE-09

1 E-OD

1 E-09

1 E-09

lE-09

1 E-09

IE-09

1 E-09

IE-09

1 E-09

CF X Fl I

4/Br unitle..

1806

1 E-06

IE-06

l E-06

1 E-06

1 E-06

1 E-09

1 E-09

1 E-09

1 E-09

IE-09

1 E-09

IE-09

IE-09
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X

X

X

X

X

X

X

.

X

.

X

X

.

X

.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

.

X

X

X

t

1

1

1

1

1

1

1

1

1

t

1

1

1

1

X

X

X

X

.

X

X

X

X

X

X

X

.

.

A

X

X

X

X

X

X

X

X

X

X

X

X

X

.

/

X

X

X

X

EF I ED 1 / [ BW I

daychear 3/16 kg

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44 .

44

44

44

X

.

.

X

X

K

X

.

24

24

24

24

Z4

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

1

1

1

1

1

1

1

t

1

1

1

1

1

1

[

[

[

[

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

X

X

.

X

X

X

X

.

A

K

X

X

A

K

X

X

A

A

X

.

X

/

X

X

X

X

X

/

X

X

X

/

X

8160

8760

8760

8160

8760

8760

8760

8760

8160

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

AT

da,

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

1

]

1

1

1

1

1



CTSLG-2.XI-S

EQUATION

uNrrs

VOC

PCBS

Aroctor 1242

Arock./2234

Pimr

beta-BHC

Diekirin

4,4'-DDE

Er.bi.

Eodosulfan I[

ali*-Chloribir

Adult-Cardnogenk Effects

Metals

Ancnic-Total

Bart,In- Total

Chromium - Total

L»d. Total

Mercury -Total

Zino -Total

6BManons

Totrachloroot]=m

Toluano

a· ·

Ethyl benzm

Total Xylenes

Dloni -ICS x

ms/ks•day

2.634E-08

2.804EXE

2.928810

1.36020

8.61 IE-ll

1.667509

1.068E-09

4.822£40

1.644

.063E-05

9.433&06

.90 E-03

1270

2.

034E-08

2.4OSE-09

2.362E- 0

.BE O

3.5438 0

.18 E 0

.77 E- 0

2.362E- 0

- 1

- 1

. 1

[

[

1.70

0.79

0.50

9.68

6.3

2.80

27.84

t80.10

160.10

322.34

0.09

404.20

175.16

40.73

4.00

2.00

6.00

2.00

3.00

4.00

152.97 x

162.84 x

X

X

X

X

X

X

X

X

X

A

X

X

A

.

X

.

X

X

100

100

100

100

100

too

100

100

100

100

100

100

100

100

R I

rns/day

100 X

100 X

100 I

100 X

100 X

100 x

X

A

.

X

X

X

X

X

X

TABLE 64§(B) (Continued)

100 A

100 x

.

X

K

1 E-06

lE-06

1 E.06

1 E.06

1 E-06

1 E-06

CF I

kg/*t

l E·09 x

1£49 X

IE·09

IE-09

1 E-09

IE-09

1 E-09

l E-09

IE-09

1£49

1 E-09 x

IE·09 x

1 E-09 x

IE-09 x

1809 x

1 E-09 x
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.

X

X

X

X

X

X

X

A

X

X

X

A

X

X

X

.

A

X

X

n I

Elk,0

1 x

1 X

1 x

1 X

1 I

1 x

1 x

1 x

X

.

'

X

.

%

EF

days/*ar

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

X

X

X

X

X

X

X

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

Z4

24

24

24 1

ED 1 / [BWI

Prs kg

1

1

/ i

[

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70x

70x

X

X

X

A

X

1

.

/

.

/

.

A

X

X

X

.

X

X

AT

days

760

8760

8760

8760

8760

8760

8760

8760

23330

23350

25330

23330

23330

23330

23330

25530

25550

25530

25350

25550

25530

25550



CTSLG-2.XLS

EQUATION

uNrrs

SEMI-VOC

Phooot

Bcnzoic Acid

N*W=

1Molhyb:aphihalono

A=Phtky'000

Aoon'phth=

Dimofuran

Fluore=

r ·

A'ihisocr.

Fluor@nthens

P»-Cm

Bc=«a),ntliza©coo

Chry,ex.

Bis(2-etkyl}zxyl) phiblate

Borne(b)nuoranthor.

Bc,zo<k)nuorimher=

Benz«.*=

End©no<1,2,3-cd)pyret=

Dibe:u«a,h).nthraoom

Bcrizo(gbi)peryboo

PCBS

Aroctor 1242

Aroclo, 1254

pimr

bita-BHC

Disktrin

4,4'-DDE

Eirin

Endoculfin n

alpl-Chlordans

Dloral = C CS x

mg/ks•day /*e

2.24 . I

1.77 E-08 1

7.083

6.495£-09

2.

3.011£-09 -

3.838

3.425£49

.964

5.609609 1

2.3 [

3.434808 I

1. 1

2.

1 094807 I

3.345808 [

1.943E-08

2.63E·08

63£-06 - 1

4. 1

1. 81£·08

379.61

300.00

120.00

110.00

36.00

31.00

65.00

38.00

332.69

95.00

436.86

581.58

305.97

384.79

1833.50

566.37

329.15

366.42

273.18

77.00

200.00

9.03 = 52.97

9.6 SE-09 162.84

1.0048 0

4.6646 1 1

2.9326 1

3.7 350

3.66 50 - 1

1.6338 0 1

.70

0.79

0.30

9.68

6.20

2.80

A

X

X

X

/

X

X

A

X

.

X

X

X

A

.

X

X

X

X

.

.

TABLE 66(B) (Continued)

IR I

mg/day

A 100 K

X 100 X

A 100 X

I 100 X

' 100 X

100 A

' 100 X

' 100 I

100 X

100 X

100 X

100 x

100 X

100 X

too I

100 I

100 X

100 x

100 X

100 X

100 x

too X

100 X

100 X

too X

100 x

100 X

100 x

too X

1 E.09

lE-09

l E-09

115·09

l E-09

1 E-09

1 E-09

IE-09

IE-09

1 E-09

1 E-09

IE-OQ

IE-09

1849

115-09

1 E-09

IE-09

IE-09

IE-09

]E-09

l E-09

1 E-09

1 E-09

A 1

x 1

x 1

I 1

X 1

X 1

I 1

X 1

A 1

x 1

X 1

I 1

X 1

X i

X 1

X 1

x 1

X 1

I 

X J

x 1

X 1

I 1

• Indicatos that tho ocneemrations for metals wtro mported inmg/kg, thls tk» conversion fador of ZE.6 kahng wasu,ed.

Didera»1 - Daily intah> via derinal intab (ms/kg-day)

CS - Chemicals cooocmmtion in soil (pg/kg) ABS - AbBorptiou factor (unittew)

CP - Coiversian factof (kg/ps) EF - Expoeur© fmquency (e„er,)6ar)

SA - Skin surface area availablo for oortact (cm2/cvent) ED - Exposum duration (yeam)

AF - Soil to skin adher©noo factor Ong/¢m2) BW - Body wight (ks)

AT - Averaging time (days)

1 E-09

IE-09

IE-09

IE-09

IE-09

1 E-09

X

X

X

A

X

X
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CF x n x EF x

kg/fl* Euces days/*ar

X

X

X

X

A

X

X

X

X

X

X

X

X

X

X

X

.

X

X

A

X

K

A

X

A

X

X

44

44

44 x

44 x

44

44 x

44 x

44 x

44 x

44

44

44 x

44

44

44

44 x

44 x

44 x

44 x

44 x

44 x

44

44

ED

24

24

44 x 24

44 x 24

44 x 24

44 x 24

44 x 24

44 x 24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

1/[

[

[

[

[

[

[70

[70

BW

kg

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

X

X

X

X

X

X

X

K

X

X

/

X

X

X

X

A

X

X

A

X

.

X

x 23330

x 23330

1 23350

1 23330

x 23330

x 23330

AT

days

23330

23350

25530

23350

25550

25530

25330

23530

23550

23350

23550

23330

25550

23350

23330

23330

23350

23550

23330

23330

25330

25330

25330

1

1

1

1

]

]



1

1

1

1

1

1

(b)

(C)

(d)

(e)

C0

(h)

Parameters

DIdermal

CS

CF

SA

ABS

EF

ED

BW

AT

days
days

TABLE 6-7(a)

EXPOSURE INTAKE FORMULA AND VARIABLES

CURRENT LAND USE TRESPASSERS EXPOSURE:
DERMAL CONTACT WITH CHEMICALS IN SOIL

RAMCO STEEL

Intake equation (Absorbed dose, from U.S. EPA, 1989a, Exhibit 6-15, page 6-41):

Definition

Daily intake
--Dermal route

DIdermal

Chemical concentration

in soil

Conversion factor

Skin surface area available

for contact

Soil to skin adherence factor

Absorption factor

Exposure frequency

Exposure duration
-- 7-30 age group

Body weight

Averaging time
-Carcinogenic effects
-Noncarinogenic effects

CS x CF x SA x AF x ABS x EF X ED

BW x AT

kg

Units

mg/kg-day

Bg/kg

kg/Bg

cm2/event

mg/cnn2

unitless

events/year

years

Value

Calculated

0.6

24

70

Site-specific

10-9

5,000

Chemical-

specific
44

25,550
8,760

Reference

U.S. EPA, 1989a(*)

SI system

U.S. EPA, 19899,

U.S. EPA, 1992b(«)

U.S. EPA, 19929*

U.S. EPA, 1991(')

U.S. EPA, 1989a, 1991(0

U.S. EPA, 1989a, 1991(g)

U.S. EPA, 1989a, 1991(h)

Daily intake calculated is expressed as an absorbed dose.
The value of 5,000 cml/event represents the reasonable worst case.
The soil to skin adherence factors given in EPA's Risk Assessment Guidance for Superfund (U.S. EPA, 1989a) are 1.45
mg/cm2 and 2.77 mg/cm2 for commercial potting soil and clay, respectively. Because of new data in this area, a range
of 0.2 to 1.0 mg/cm2 has been recommended by the U.S. EPA Region IV (see Appendix B).
In determining the risks associated with dermal exposure to contaminated soils, absorption factors of 1 % (for organics)
and 0.1 % (for inorganics) have been recommended by the U.S. EPA Region IV (see Appendix B).
Assumes the frequency with which an individual will trespass on the site is influenced by climate conditions. In this
case, assumes 3 days/week for June, July, and August and 1 day/week for May and September (3 days/a week x 4
weeks/month x 3 months + 1 day/week x 4 weeks/month x 2 months = 44 days)
Assumes population from ages 7 to 30 are most likely to trespass on the site.
Calculated from Exposure Factor Handbook (U.S. EPA, 1989b).
For carcinogenic effects, based on 70-year lifetime, a value by convention (70 yr x 365 days/yr = 25,550 days).
For noncarcinogenic effects in 7-30 age group, based on 24 year ED (24 yrs x 365 days/yr = 8,760 days).

Ramco Steel RI TBI.6-7(a).W51



EQUATION

uNrrs

VOC

UNIT/CHEMICALF)

Adult-Noncardnogenk Effects

Metals

Arvank - Total

Bariwn- Total

Chror....Total

gid- Total

Mercuo, - Total

Zinc-Tout

2-Bilinmo

B.....

Tet,achlorootheas

Toh=m

a· ·

Ethyl bonzc,v

Total Xykny

SEMI-VOC

Phi*N

Bcnzac Acu

NaphL)*lcno

2-Motko,traphblons
Acer=***ler'D

Dibenmfuran

Fluom-

r ·

Anthr.cono

Fluof,z,iherv

Pyren.

Ber.«a)anthraconD

Chry=

BIB(2«hythexyl) pht},lato

Ber/«b)fluommhons

Bcnzo(Ir)flucrnot},c4=

Bcru«a)pyrm=

Ir·dcno(1,2,3-cd)pyre=

Dibe:u«a,h)anthraoeno

Bcnzo(ght)peryleno

CTSLD-2.XLS

1.438E-07

9.303807

8.

1.665£46

4.6 BIO

2.088806

9.049

2.04E·09

2.067E- 0

1.033£-10

3. OOE- 0

1.0336 0

55OE- 0

2.067£- 0

1.96 E#

.330£06

6.200609

3.683Em

1.860E·09

2.635E·09

3.358809

2.996£49

9E-08

4.908£49

2.25

3.OOSE-08

.58 E-08

.988E-08

9.5 6808

2.

700

.893£48

.4 E-08

3.978509

.033E-08

- 1

27.84

180.10

160.10

322.34

0.09

404.20

173.16

40.73

4.00

2.00

6.00

2m

3.00

4.00

379.61

300.00

120.00

110.00

36.00

31.00

65.00

38.00

332.69

95.00

436.86

581.58

305.97

384.79

1833.30

566.57

329.15

366.42

273.18

77.00

200.00

X

X

X

X

X

X

X

X

X

X

X

X

.

X

X

X

X

A

X

X

A

X

X

X

X

X

X

X

X

X

X

X

X

IE-06

1£-06

lE-06

lE.06

1 E06

lE-06

1 E-09

1 E-09

1 E-09

1609

1 E-09

IE·0

IE-09

IE-09

1£49

1 E-09

1 E-09

1 E-09

18-09

l E.09

lE-09

1 E-09

IE-09

lE-09

1 E-09

1 E-09

IE-09

IE-09

1 E-09

IE-09

IE-09

IE-09

lE-09

1 E-09

1 E-09

A

X

.

X

X

X

X

X

X

X

X

X

X

A

K

X

X

A

X

X

X

X

X

A

X

X

X

X

X

X

X

X

X

TABLE 6-7(B)

EXPOSURE INTAKE CALCULATIONS

CURRENT LAND USE TRESPASSER EXPOSURE: DERMAL CONTACT WrrH CHEMICALS IN SOIL
RAMCO STEEL -BUFFALO, NEW YORK

Diderrimt = [ CS , CF I SA AFIABS EF

W"r cm2/event ma/con2 imiticed ovi",s/yeaf

X

5000

5000

5000

3000

3000

5000

5000

3000

5000

5000

9000

3000

3000

3000

5000

3000

5000

T00

5000

5000

3000

5000

5000

3000

5000

5000

5000

Page 1 of 3

X

X

X

X

.

A

X

X

X

X

X

.

X

X

X

X

A

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

X

X

X

X

K

K

X

X

.

X

.

K

X

X

X

X

X

X

X

K

X

X

X

X

X

X

X

X

X

X

X

0.001

0.001

0.001

0.001

0.001

0.001

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

X

X

X

X

X

X

A

X

X

X

X

X

X

X

X

X

X

X

A

X

X

X

X

.

A

X

X

X

X

X

X

X

X

X

X

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

X

X

K

X

.

X

K

X

X

X

/

A

X

K

A

A

X

.

K

X

X

X

.

A

.

.

.

X

X

X

X

A

X

X

X

24

2A

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

]

]

1

1

]

1

]

1

]

1

1

I ED ]/[BWI AT 1

y.... 4 days

1

1

70

70

70

70

70

70

70

70

70 .

70x

70x

70 .

70x

B A

70 .

70 .

70 .

70x

70 .

70 .

70x

7Ot

70x

70 .

70 .

70x

70x

70x

70x

70x

70x

70x

70x

70x

70x

X

X

X

X

X

X

A

8760

8760

8760

8760

8760

8760

8760

neo

8760

5760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8160

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

8760

1

1

1

1

1

1

]

1

]

]

1

CI



EQUATION

UN rTS

VOC

PCBS

Aroclo, 1242

Arocto, 1254

pEEr

beta-BHC

Diold,in

4,4'-DDE

Endrin

Eniosulfin Il

/14'.-Chlord.'=

Adult-Cardnogente Effects

Metah

Ars.0.- Total

Barilm - To*at

Chromi,in -Total

1#2 - Total

Mora¤y - Total

Zino-Total

2- BU'Anon'

T©trachloroothono

Tolucio

Cl• •

Ethyl bon=.

Tout Xylor=

CTSLD-2.XLS

Didermal

ms/k*-day

7.903£09

8.413509

8.783E-11

4.08 l E-11

2.583E-11

3.001 E- 10

3.203E-10

1.447E-10

4.931 E-08

3.19(E-07

2.836E«07

3.71OE-07

1.381£-10

7.160EE-07

3.103£-09

7.214E-10

7.083E- 1 1

3.343E-11

1.063E-10

3.343&11

3.314E-11

7.085E-11

= i

- 1

m

- 1

- 1

-1

CS

,*e

1.70

0.79

0.50

9.68

6.20

2.80

152.97

le.84

27.84

180.10

160.to

322.34

0.09

404.20

173.16

40.73

4.00

2.00

6.00

2.00

3.00

4.00

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

1609

1£09

1 E-09

1809

IE-09

1 E-09

lE-09

1 E-09

X

X

X

.

C¥

k;/Ff

1 E-06

lE-06

l E-06

1 E-06

1 E-06

1 E-06

IE-09

l E-09

l E-OP

IE-09

IE-09

1 E-09

1 E-09

1 E-09

TABLE 6-7(B) (Continued)

X

X

X

X

X

X

.

X

X

X

X

K

X

A

X

A

.

X

K

A

X

5000

5000

5000

5010

T00

3000

SA I

cm2/ovect

3000

3000

5000

3000

5000

*m

5000

SO)00

5000

5000

3000 K

3000

5000 x

5000 X

5000

Page 2 of 3

.

X

X

K

X

.

.

.

X

X

.

X

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

A¥

m:/cm2

0.6

0.6

0.6

0.6

0.6

0.6

0.6 x

0.6 x

0.6 x

0.6 x

0.6 x

0.6 x

0.6 x

0.6 x

X

X

X

X

X

X

.

.

K

:

K

0.01

0.01

0.01

0.01

0.01

0.01

X

/

ABS X EF /

utittes. events/).ar

0.001

O.mi

0.001

0.001

0.001

0.001

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01 X

0.01 X

.

X

X

X

/

.

X

X

.

X

X

.

X

A

X

A

X

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

X

X

X

X

A

X

X

X

X

X

X

A

X

.

X

A

'

X

A

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

1/1 Bw

>wa kg

1

1

t

1/[10

)/[70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

X

X

X

X

.

X

A

.

A

I AT I

day,

x 8760

x %760

x 8760

I 0760

I 8760

x 8760

I 8760

x 8760

25550

25550

25330

23330

23550

25330

23330

25330

23310

23530

23330

25330

23350

23350

1



EQUATION

uNrrs

SEMI-VOC

Pt...1

Bcazoic Ad

Naph,h.1-

2-Mclkylnaphlhalcoo

Acen:*ryleti

Dibcniofurin

Fluom»

P....u....

Arinhiscom

Fluoranb

Bcm«.Mraccm

Bis(2-olkyl}xyl) pinf=lato

Bcazo<b)nuorambcoo

BcnzoO)fluor.num,

Ber0(.)pyr©00

litiono( 1,2,3-cd)pyr=,

Dibc=«a.h)anthraccui

Bc..zo(shi)peryke:n

PCBS

Aroctor 1242

Aroclor 1254

FEEr

beta-BHC

Dbldrin

4,4'-DDE

Endrin

Endosulfan 11

liphm.Chlordano

Didermal

ing/kg-day

6.724809

5.3 4£-09

2.

1.948£49

6.3TE-10

9.034E- 0

5 E.09

1.027£49

3.8938-09

1.683£·09

7.738£-09

1.03OE-08

5. 30

6.8 6E49

3.283E-08

.004

5.830£49

6. 9OE-09

4.8391509

.364E·09

3.343£-09

2.710£49

2.884E-09

3.OllE-li

1.399E-11

8.837E-12

1.713E-IO

1.09NE-10

4.960£-It

. 1

- 1

- 1

CS

**e

• Indical- that tho conocidntiom for metals Imro reported in Ing/kg, th18 di coavinion factor of 1 E-6 kg/mg was us©d.

Dldom,1 - Daily intako via derm:l intakn (mi/kg-day)

CS - a.inicals concentration in Boil (pg/kg)

CF - Cocri.rsion factor (kg/Bg)

SA - Skin surface area availabb for contact (cm2/ovent)

AF - Soil to skin adhorenoo factor (ms/crn2)

CTSLD-2.XLS

[

[

- 1

379.61

300.00

120.00

110.00

36.00

51.00

65.00

58.00

332.69

95.00

436.86

581.38

305.97

384.79

1833.50

366.57

329.15

366.42

273.18

77.00

200.00

152.97

162.84

1.70

0.79

0.30

9.68

6.20

2.HO

I

X

X

X

K

X

X

X

X

X

X

X

X

X

X

X

X

A

X

X

X

X

X

X

X

X

X

K

A

CV

k;!»r

lE-09

IE-09

1£-09

l E-09

lE-09

IE-09

l E=09

1£·09

IE-09

1 E-09

IE-09

IE-09

1 E-09

1 E-09

1 E-09

l E-09

IE-09

1 E-09

1 E-09

IE09

1 E-09

1 E-09

lE-09

IE-09

1 E.09

IE-09

IE-09

IE-09

IE-OP

TABLE 6-7(B) (Continued)

ISA I

co,2/lied

5000 I

X 5000 X

3000 x

5000 I

5000 x

5000 x

5000 x

5000 x

x 5000 x

5000 I

3000 .

5000 x

A jo00 I

X SOC)0 x

x WOO x

5000 x

5000 x

500 I

5000 x

5000 x

5000 I

A 5000 x

5000 x

5010

A 5000

A 5000

5000

A 300

3000

Page 3 of 3

X

X

A

A

A

A

.*/cm2

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

%

X

X

X

.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

.

X

X

ABS I

unit.80

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01 X

0.01 X

0.01 x

0.01 A

0.01 X

0.01 X

0.01 A

0.01 A

X

X

.

X

ABS - Absorption factor (lmilless)

EFF - Exposum frequency (events/year)

ED - Expoeuredwation (years)

BW - Body weight (kg)

AT - Averaging Iirm (days)

X

X

X

X

X

X

X

A

.

X

X

X

X

X

X

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

EF 1

OIl.B##If

44

44

44

44

44

44

X

X

X

X

X

X

X

X

X

X

.

X

X

X

X

A

X

A

X

X

X

X

X

X

A

X

X

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

ED 1/I

VII..

24

24

24

24

24

24

24

24

1

1

1

1

1

1

1

1

1

1/[

1/[

1/1

1/[

1/1

1/1

1/1

1

1

[

[

[

[

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

BW I

4

70x

70x

70x

70x

70 I

70 .

70 .

70 .

X

X

X

X

X

X

A

X

I

X

X

X

X

A

X

X

X

X

AT

day*

25550

23530

23530

23530

23330

25530

23550

23330

23530

25530

23330

23550

23530

23350

23350

25530

23530

23330

23330

23530

23530

23530

23330

23350

23530

23330

23330

23330

23330

1

]

]



1

1

1

(0

Parameters

DIdermal

CS

CF

AF

BW

AT

(d)

(C)

(I)

(b)

(C)

SA

ABS

EF

ED

TABLE 6-8(a)

EXPOSURE INTAKE FORMULA AND VARIABLES

CURRENT LAND USE TRESPASSER EXPOSURE:
DERMAL CONTACT WITH CHEMICALS IN SEDIMENT

RAMCO STEEL

Intake equation (Absorbed dose, from U.S. EPA, 1989a, Exhibit 6-15, page 6-41):
DIdermal = CS x CF x SA x AF x ABS x EF X ED

BW x AT

Definition Units Value Reference

Daily intake
--Dermal route

Chemical concentration

in sediment

Conversion factor

Skin surface area available

for contact

--Adult

Sediment to skin adherence
factor

Absorption factor

Exposure frequency

Exposure duration
-7 to 30 age group

Body weight

Averaging time
-Carcinogenic effects
-Noncarcinogenic effects

days
days

mg/kg-day

Bg/kg

kg/Bg

cm2/event

mg/cmz

unitless

events/year

years

kg

Calculated

Site-specific

10-9

5,000

0.6

44

24

70

Chemical-

specific

25,550

8,760

U.S. EPA, 1989a(0

SI system

U.S. EPA, 1989bB)

U.S. EPA, 1992bm

U.S. EPA, 19924

Conservative assumption

U.S. EPA, 1989aco

U.S. EPA, 19898

U.S. EPA, 1989

Daily intake calculated is expressed as an absorbed dose.
Based on the average of 25 % total body surface area.
The soil to skin adherence factors given in EPA's Risk Assessment Guidance for Superfund (U.S. EPA, 1989a) are 1.45
mg/cm2 and 2.77 mg/cm2 for commercial potting soil and clay, respectively. Because of new data in this area, a range
of 0.2 to 1.0 mg/cm2 has been recommended by the U.S. EPA.
In determining the risks associated with dermal exposure to contaminated soils, absorption factors of 1 % (for organics)
and 0.1% (for inorganics) have been recommended by the U.S. EPA.
Assumes the frequency with which an individual will trespass on the site is influenced by climate conditions. In this
case, assumes 3 days/week for June, July, and August and 1 day/week for May and September, (3 days/a week x 4
weeks/month x 3 months + 1 day/week x 4 weeks/month x 2 months = 44 days).
Based on 90th percentile time spent at one residence.
For carcinogenic effects, based on 70-year lifetime, a value by convention (70 yr x 365 days/yr = 25,550 days). For
noncarcinogenic effects in 7 to 30 age group based on 24 year ED (24 years x 365 days/yr = 2,190 days).

Ramco Steel RI TBI.6-8a.W51



EQUATION

uN Trs

UNrr/CHEMICAL(9)

Noncardnogenk Effects

Metala

Ancnic -Toul

Chrornium.Total

Copper - Total

Lmd. Total

Mang=ze© - Total

Merazy -Total

Nicbl -Total

Zinc-Total

Hoxivmlent Chromium - Total

VOC

Aootog»

Carbcm Disulftdo

Chloroform

2-Bitanom

1,1,1-Trichlorooth.0

Trchloro©tkia,v

Toluens

Ethyl benze:.

Total Xyler=

SEMI-VOC

N*W=

2-Methyb*phihakm

PE..Inthl...

Fluord=

Bc¢no(clamhmoons

Chry=.

Bls(2-©tkYD=xyl) phihilato

Bcozo(b)nuorsrjuifir

PCBS

Aroclor 1248

FEST

4,4'-DDE

Eritrin

Eaosulf@n Il

4,4'-DDD

4,4'-DDT

Endrin 1-ons

CTSDD-2.XLS

6.234&09

2.0676 0

1.5505 0

.4 94 E-09

3.665 1

.033£- 0

3.66E l

3.00811

2.383£-10

[

[

[

X

X

.

X

.

TABLE 66(B)

EXPOSURE INTAKE CALCULATIONS

CURRENT LAND USE TRESPASSERS EXPOSURE: DERMALCONTACT WITH CHEMICALS IN BEDIMENT

RAMCO STEEL -BUFFALO, NEW YORK

Dldermal CS , CF x SA AF x ABS x EF

54/k:.ly "g/kg. kal»t crn2/ovcnt mg/cm/ uoill©68 0.01*66tar

433£-07

6.206&07

6.

5.718E47

1.12 E-05

3.6 3609

1.689147

6.863E-07

8.1 BE-08

1.1378·08

7.233£49

1.033£09

2.273809

1.085E·08

1.715848

3.823E-09

1.033E-08

4.160&08

6.200809

| 7.954809 |= 1

4.236£-11

9.2996 it

1.085£-10

8.856510

1.670&10

8.266£-1 1

- 1

2.82E+01

1.BE+02

1.3OE+02

1.liE+02

2.17E+03

6.99&01

3.27£+01

1.33E+02

1.57E+01

1.NE+02

4.OOE+00

3.00£+00

2.89£+01

1.0OE+00

2.OOE+00

1.OOE+00

6.0OE-01

5.OOE+00

2.2OE+02

1.4OE+02

2.OOE+01

4.4OE+01

2.WE+02

3.32£+02

7.4OE+01

2.OOE+02

8.03E+02

1.2OE+02

1.54E+02

8.205·01

1.8OE+00

2.1OE+00

1.71E+01

3.DE+00

1.60£+00

X

X

X

A

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

1 E-06

lE-06

IE·06

IE-06

lE.06

IE-06

1 E-06

IE-06

lE-06

1 E-09

IE-09

1 E-09

1 E-09

1 E-09

IE-09

IE-0

1 E-09

1 E-09

IE-09

1 E-09

lE-09

lE-09

1 E-09

1 E-09

IE-09

IE-09

IE-09

1 E-09

IE-09

1 E.09

l E-09

IE-09

l E-09

1 E.09

IE-09

A

X

X

X

X

X

X

X

X

X

X

X

X

K

X

X

X

X

X

X

X

'

X

X

X

X

X

X

X

X

X

X

.

X

5000

3000

5000

SOC)0

5000

5000

Page 1 of 2

5000

3000

5000

5000

5000

5000

5000

Sm

5000

5000

5000

3000

1000

3000

5000

3000

5000

5000

3000

5000

5000

5000

X

K

X

X

X

X

X

X

X

X

.

X

.

X

X

X

.

X

X

X

X

X

X

X

.

X

X

.

X

X

X

X

X

X

X

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

.

X

X

K

X

X

X

X

X

l

X

X

K

K

K

K

X

K

I

X

X

X

X

X

X

.

K

K

X

X

X

X

X

X

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

X

X

X

.

X

X

X

X

X

X

X

X

44

x 44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

X

.

X

/

X

X

X

/

X

44 x

44

44

44

44

44

44

X

X

X

X

X

X

X

X

X

X

X

.

X

/

X

X

/

X

X

X

X

X

K

X

24

24

24

24

24

24

2A

24

24

EDI/[BW*

)tars kg

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

1

1

1/[

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

A

X

X

.

'

X

X

X

X

X

X

X

X

X

K

X

X

X

X

X

X

X

/

X

X

.

X

X

X

X

A

8760

%160

%760

8160

5760

8760

*160

meo

8760

8760

8-760

8160

8760

8160

8760

8760

8760

160

8160

Kleo

8760

8760

8760

8760

8160

8760

%160

8760

AT 1

d.yi

8760

8760

8760

8760

5160

8760

8760



EQUATION

uivrrs

Cardrogenk Efrects

Metals

Arionic-Total

Chromiung -Toul

Copper-Total

[mj · Total

Manse=.0 - Tout

Morcuzy-Total

Nicki -Total

Zkno.Total

Honvaject Chromiuin - Total

VOC

Acctono

Carbon Disulfido

Chloroform

2-82*Anono

1,1,1-Trid1!orcethano

Trichloroodzz»

Tolucm

Ethyl be.1.-

Total Xylor=

SEMI-VOC

Naphtlml=

2-Motho,trphi,#10,0

Ao©..ph#...

Fluoren.

Ph....Ilno

Fluor.na]...

Ben,«a)anthraocao

Chon

Bi,(2-elklhoxyl) plllato

Bonzo(b)nuorinthcm

PCBS

Arock./248

PEST

4,4'-DDE

E.drin

Endovulfan Il

4,4'·DDD

4,4'-DDT

Eirin kz<..

*indicat- LIM, conoentration of metals wre reported in

Dlder:nal - Daily intak» for dormil routo (mg/kg<lay)

CS - n.r,nical conoc:,mtion in 0©dinica (pg/kg)

CF - Co,rversion factor (kg/pg)

AF - Sodiment of skin @dherenoo factor (m*/cm2)

CTSDD-2.XLS

Dldermal = 1 CS

ma/kg•day ..e

4.

2.128£47 - 1

2.

1.96 807

3.844 - C

1.239

3.79 E-08

2.353£-07 - I

2.783£-08 - I

2.13

.0838 1 - I

5.314E- 1

5.24810

.77 E- 1 - 1

3.543E 11

1.771 E- 1

.OSE- 1

8.837E-1 1

1 -09 .[

2.48OE-09

3.343£ 0

.794&-0 0 I

3.72OE·09 m [

5.88OE-09 - 1

1.31 E-09

3.34 E-09

.426£-08 - 1

2.126E·09

2.

1.452£ 1 = I

3.188E

3.72£-11 = [

3. 10

5.726E-

2.8345 = I

ma/kg. 30 tho cocvers

2.82£+01

1.2OE+02

1.3OE+02

1.11£+02

2.17E+03

6.99E-01

3.27E+01

1.33E+02

1.37E+01

1.21£+02 l E-09

4.OOE+00 x 1£49

3.OOE+00 x IE-09

2.89£+01 x 11509

1.OOE+00 x 1 E-09

2.OOE+00 x 1 E-09

1.OOE+00 x 1 E-09

6.00£41 x IE-09

5.OOE+00 x IE=09

2.2OE+02 x lE-09

1.4OE+02 x 1 E-09

2.OOE+01 x l E-09

4.4OE+01 x l E-09

2.1OE+02 x IE-09

3.32E+02 1 E-09

7.40£+01 x 1 E-09

2.OOE+02 x IE-09

8.WE+02 x IE-09

1.2OE+02 x 1 E-09

1.54E+02 x 1 E.09

8.20801 x l E-09

1.8OE+00 x lE.09

2.1OE+00 x IE-09

1.7IE+01 x t Em

3.23E+00 x 1 E-09

1.6OE+00 x IE-09

ion factor of kghng is 1 E-6.

X

X

X

X

X

X

X

X

X

TABLE 68(B) (oontinued)

IE-06

1 E-06

1 E.06

1 606

18-06

IE-06

1 E-06

l E-06

l E-06

X

X

X

X

A

X

X

X

.

X

X

X

X

X

X

K

X

X

X

X

A

X

X

X

.

X

A

X

X

X

X

X

X

X

X

5000

5000

3000

5000

3000

*r°

5000

5000

5000

3000

3/0

3000

Page 2 of 2

5000

5000

5000

5000

5000

5000

30(JO

r00

5000

*00

5000

*m

X

X

X

'

A

X

X

X

/

X

X

.

X

X

X

X

K

X

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

X

X

.

X

A

X

X

.

X

/

X

X

X

X

X

X

/

X

X

.

CF I SA I AF % ABS x

cm2/0,¤M ./cu mitto//

/

A

X

.

X

X

X

X

I

.

X

X

X

X

X

X

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

X

X

X

X

X

.

A

K

X

K

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

ABS - Abeorption factor «mitica)

EF - Exposuro freqncy (ovents/year)

ED - Expoeureduntion (*ars)

AT - Averaging limo (days)

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

X

X

X

X

X

X

X

X

X

/

X

X

X

X

X

X

X

A

X

44

44

44

44

44

44

44

44

44

EF I EDI/[Bwx AT

el./.##I. )tan kg days

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

44

X

X

X

X

X

.

X

X

A

K

A

X

X

X

X

A

X

X

.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

2$

24

24

24

24

24

24

24

24

24

24

24

24

24

24

1

1

ll/

70x

70 x

70 .

70x

70 .

70x

70 *

70x

B X

70 x

70x

70x

70x

70x

70 x

70x

70x

70x

70x

70x

70x

70 .

70x

70x

70x

70 x

70 /

70x

70x

70x

70x

70 x

70x

70x

70x

23330

25350

25330

25350

25550

25530

25330

25330

25550

23330

23330

23330

25330

23330

23350

25350

25330

25330

25550

23330

25530

23350

25550

25350

25330

25350

23330

23350

25350

23530

23530

25330

23530

25350

25350



1

1

1

1

1

1

1

Parameters

DIinhal

CA

IR

ET

EF

ED

BW

(b)

(C)

(d)

AT

(e)

(0

days
days

TABLE 6-9(a)

EXPOSURE INTAKE FORMULA AND PARAMETERS
CURRENT LAND USE TRESPASSERS EXPOSURE:

INHALATION OF AIRBORNE CHEMICALS FROM SURFACE WATER
RAMCO STEEL

Definition

Daily intake
--Inhalation route

Intake equation (from U.S. EPA, 1989a, page 6-44):

Chemical concentration

in air

Inhalation rate

Exposure time

Exposure frequency

Exposure duration

Body weight
-- 7-30 age group

Averaging time
-Carcinogenic effects
--Noncarcinogenic effects

DIinhal

Units

CA x IR x ET x EF x ED
BW x AT

mg/kg-day

Value

mi/hr

hrs/day

days/year

years

kg

0.83

4

44

24

70

Calculated

mg/m' Site-specific

25,550

8,760

Reference

U.S. EPA, 1989a)

U.S. EPA, 1985(b)

U.S. EPA, 19892, 1991(©

Conservative assumption

U.S. EPA, 1991(0

Conservative assumption(*)

U.S. EPA, 1989a, 1991«)

U.S. EPA, 1989a, 1991(8)

Value calculated is expressed in terms of an administered dose.
Modelled based on methods from EPA/600/6-85/002a. (See Appendix for calculation of air concentrations.)
Selected based on average ventilation rate for an adult (20 m'/day or 0.83 m/hr).
Assumes the frequency with which an individual will trespass on the site is influenced by climate conditions. In this
case, assumes 3 days/week for June, July, and August and 1 day/week for May and September (3 days/week x 4
weeks/month x 3 months + 1 day/week x 4 weeks/month x 2 months = 44 days)
Assumes population from ages 7 to 30 are most likely to trespass on the site.
Average adult body weight.
Averaging time of exposure for carcinogenic effects is based on 70-year lifetime (70 years x 365 days/year = 25,550
days). Averaging time of exposure for noncarcinogenic effects is based on 24-year ED (24 years x 365 days/year =
8,760 days).

U.S. EPA, 1989a.

U.S. EPA, 1991.

Ramco Steel RI

Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual. Part A.
Interim Final. December, 1989 EPA/540/1-89/002.
Human Health Evaluation Manual Supplemental Guidance. "Standard Default Exposure Factors, "
Interim Final. OSWER Directive 9285.6-03, March 25, 1991.

TBI.6-9a.W51



CTSWH-2.XLS

EQUATION

UNITS

UN[T/CHEMICAL(S)

Noncartinogenic Effects

SEMI-VOC

Benzoic Acid

Di-n-butyl phthalate

Butyl benzyl phthalate

Carcinogenic Effects

SEMI-VOC

Benzoic Acid

Di-n-butyl phthalate

Butyl benzyl phthalate

DIinhal

mg/kg-day

1.78£-07

1.18248

8.33849

6.098-08

4.042-09

2.86E-09

DIoral = Daily intake for ingestion of water (mg/kg-day)

CW = Water concentration Qg/L)
CR = Contact rate (L/hr)

CF = Conversion factor (mg/Fg)
ET = Exposure time (hours/event)

[

[

[

TABLE 6-9(B)

EXPOSURE INTAKE CALCULATIONS

CURRENT LAND USE TRESPASSERS EXPOSURE:

INHALATION OF AIRBORNE CHEMICALS FROM SURFACE WATER

[

[

RAMCO STEEL - BUFFALO, NEW YORK

CA x IR x ET x EF x ED ]/[ BW x AT

mg/m3 rn3/hr hrs/day days/year years kg days

3.11505 x

2.06E-06 x

1.46£-06 x

3.llE-05 x

2.06506 x

1.46E-06 x

0.83

0.83

0.83

x 4

x 4

x 4

0.83 x 4

0.83 x 4

0.83 x 4

Page 1 of 1

x 44

x 44

x 44

x 44

x 44

x 44

x 24

x 24

x 24

x 24

x 24

x 24

]

1

]

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days)

1

1

1

1

[

[

[

[

70

70

70

70 x 8760

70 x 8760

70 x 8760

x 25550

x 25550

x 25550

]

1

]



1

1

1

1

1

1

1

1

1

1

1

1

(a)

(b)

(C)

Parameters

DIoral

CW

CR

Cl;

ET

EF

ED

BW

AT

(I)

TABLE 6-10(a)

EXPOSURE INTAKE FORMULA AND PARAMETERS
CURRENT LANI) USE TRESPASSER EXPOSURE:

INCIDENTAL INGESTION OF CHEM[CALS IN SURFACE WATER DUR]NG WADING
RAMCO STEEL

Intake equation (from U.S. EPA, 1989a, Exhibit 6-12, page 6-36):

Definition

Daily intake
--Oral route

DIoral

Chemical concentration

Contact rate

Conversion factor

Exposure time

Exposure frequency

Exposure duration
-7 to 30 age group

Body weight

Averaging time
--Carcinogenic effects
--Noncarcinogenic effects

Bg/L

L/hr

days

days

CW x CR x CF x ET x EF x ED
BW x AT

Units Value

mg/kg-day

mg/Bg

hours/event

events/year

years

kg

Calculated

Site-specific

70

Reference

U..S EPA, 1989a

0.005 U.S. EPA 1989a, 1991(b)

10-3 SI system

4 Conservative assumption

44 Conservative assumption(«)

Conservative assumption
24

25,550

8,760

U.S. EPA, 1989a

U.S. EPA, 1989ac')

Value calculated is expressed as an administered dose.
Based on 10% of the value for incidental ingestion of water during swimming (50 mL/event).
Assumes the frequency with which an individual will trespass on the site is influenced by climate conditions. In this
case, assumes 3 days/week for June, July, and August and 1 day/week for May and September (3 days/week x 4
weeks/month x 3 months + 1 day/week x 4 weeks/month x 2 months = 44 days).
Assumes people in the age group 7 to 30 are most likely to trespass on the site.
Averaging time of exposure for carcinogenic effects is based on 70-year lifetime GO years x 365 days/year = 25,550
days). Averaging time for noncarcinogenic effects in child is based on 6 years (6 years x 365 days/year = 2,190 days).
Averaging time of exposure for noncarcinogenic effects in adult is based on 24-year ED (24 years x 365 days/year =
8,760 days).

U.S. EPA, 1989a.

U.S. EPA, 1991.

Ramco Steel RI

Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual. Part A.
Interim Final. December 1989 EPA/540/1-89/002.

Human Health Evaluation Manual Supplemental Guidance. " Standard Default Exposure
Factors, " Interim Final. OSWER Directive 9285.6-03, March 25, 1991.

TBI«6-10a.W51



EQUATION
UNITS

UNIT/CHEMICAL(S)

Noncarcinogenic Effects

SEMI-VOC

Benzoic Acid

Di-n-butyl phthalate

Butyl benzyl phthalate

Carcinogenic Effects

SEMI-VOC

Benzoic Acid

Di-n-butyl phthalate

Butyl benzyl phthalate

TABLE 6-10(B)

EXPOSURE INTAKE CALCULATIONS

CURRENT LAND USE TRESPASSERS EXPOSURE:

INCIDENTAL INGESTION OF CHEMICALS IN SURFACE WATER DURING WADING

DIoral

mg/kg-day

2.755247

2.755£-08

2.06'IE-08

9.4478-08

9.447E-09

7.085E-09

[

[

[

[

DIoral = Daily intake for ingestion of water (mg/kg-day)
CW = Water concentration (,tg/L)

CR = Contact rate (L/hr)

CF = Conversion factor (mg/Bg)

ET = Exposure time (hours/event)

CTSWG-2.XI-S

[

RAMCO STEEL - BUFFALO, NEW YORK

8

0.8

0.6

8

0.8

0.6

CW x CR x CF x ET x EF x ED

Bg/L L/hr Ing/#g hours/day days years

X 0.005 X

X 0.005 X

X 0.005 X

x 0.005 x

X 0.005 X

X 0.005 X

Page 1 of 1

1 E-03 x

1 2-03 x

1 E-03 x

le-03 x

1 E-03 x

1 E-03 x

4

4

4

4 x

4 x

4 x

X

X

X

44

44

44

44x

44x

44x

X

X

X

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days)

24

24

24

24

24

24

1/[

70

70

70

70

70

70

BW X AT

kg days

x 8760

x 8760

x 8760

x 25550

x 25550

x 25550

]

1

1



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

(a)

(b)

(C)

CF

BW

(d)

(C)

C0

ET

EF

ED

Parameters

DIdermal

CW

SA

PC

AT

TABLE 6-11(a)

EXPOSURE INTAKE FORMULA AND VARIABLES
CURRENT LAND USE TRESPASSER EXPOSURE:

DERMAL CONTACT WITH CHEMICALS IN SURFACE WATER DURING WADING
RAMCO STEEL

Definition

Daily intake
--Dermal route

Intake equation (from U.S. EPA, 1989a, page 6-37):
DIdermal = CW x SAx PC x ETx EF x ED x CF

BW x AT

Chemical concentration

in water

Skin surface area available
for contact

--Adult

Dermal permeability
constants

Exposure time

Exposure frequency

Exposure duration
--7 to 30 age group

Conversion factor

Body weight

Averaging time
--Carcinogenic effects
--Noncarcinogenic effects

Units

mg/kg-day

Bg/L

cm

days
days

cmfhr

hrs/day

days/year

years

kg

m2 x L

Bg cm3

4

Value

Calculated

Site-specific

5,000

44

24

104

70

25,550
8,760

Reference

U.S. EPA, 198944

U.S. EPA, 19898(b)

Chemical specificc

Conservative assumption

U.S. EPA, 1991(4

Conservative assumption(«)

SI sytem

U.S. EPA, 1989a

U.S. EPA, 1989WD

Value calculated is expressed in terms of an absorbed dose.
Based on the average of 25% total body surface area.
Dermal permeability constants were based on a draft U.S. EPA document, Interim Guidance for Dennal Exposure Assessment,

OHEA-E-367, March, 1991.

Assumes the frequehcy with which an individual will trespass on the site is influenced by climate conditions. In this case. assumes
3 days/week for June, July, and August and 1 day/week for May and September (3 days/week x 4 weeks/month x 3 months + 1
day/week x 4 weeks/month x 2 months = 44 days).
Based on 90th percentile time spent at one residence.
Averaging time of exposure for carcinogenic effects is based on 70-year lifetime (70 years x 365 days/year = 25,550 days).
Averaging time of exposure for noncarcinogenic effects in 7 to 30 age group is based on 24-year ED (24 years x 365 days/year =
8,760 days).

Ramco Steel RI TBI.6-lla.W51



EQUATION

uNrrs

UNrr/CHEMICAL¢9)

Noncardnogenk Effed•

SEMI-VOC

Bezzoic Add

Di-0-Myl phthelato

Btyl benzyl phthalato

Cardnog«itc Efrects

SEMI-VOC

Boozoic Ac;d

Di-0-bdyl phtl=lato

Bdyl benzyl phtlitate

Didemil - daily iltab for domil ru,im (mg/ks=day)

CW - Chomical oor=*ration in.ter 0%/1.)

SA - Skin surfico area available for contact (cm2)

PC - Domil porrmability ©oritants (an/hr)

ET - Expos= lirno (hrs/day)

CTSWD-2.XLS

2.87E-08

1.3OE·08

9.74609

8

0.8

0.6

TABLE 6-11(B)

EXPOSURE INTAKE CALCULATIONS

CURRENT USE TRESPASSERS EXPOSURE:

DERMAL CONrACr WrrH CHEMICALS IN SURFACE WATER DURING WADING

RAMCO STEEL - BUFFALO, NEW YORK

Didermal - [ CW SA

m*ki-*lay 'g/L m12

8.38E-08

3.79848

2.84Ed

X

X

X

8 x 5000

0.8 . 5000

0.6 X 3000

5000

5000

X

X

X

*PCxErxEFED C¥ BW I

cm/hr his/day days/Star *ars L•m*/p &*an3 kg

7.3503 x

3.]E-02 x

3.3£42 x

7.3803 x 4

13E-02 x 4

3.]E=02 x 4

Page lof 1

4

4

4

X

X

X

X

.

X

44

44

44

44 x 24x

44 x 24x

44 x 24 x

EP - Exposure frequency (days/*ar)

ED - Exposure duration Gears)

CF - Conversion factor (m**1*m3*pg)

BW - Body -1*

AT - Averaging tims (days)

x 24 x

24

x 24 x

lE-06

1 E-06

1 E-06

IE-06

lE-06

IE-06

1/I

1/[

1/{

1/[

1/[

70

70

70

X

X

70 x 25350

70 . 23330

70 x 23330

8760

8760

8760

AT ]

days



CTFG-2.XI«S

EQUATION
uNrrs

UNrT/CHEMICALB)

Noncardnosenk Effects

SEMI-VOC

Bcazotc Acki

Di.n-*71 *balate

Bufyl benzyl pl*kialate

Cardrogenk Effecta

SEMI-VOC

Bcnioic Add

Di-n·buyl phihalto

Butyl bonzyl ph,halito

TABLE 6-12(B)

EXPOSURE INIAKE CALCULATIONS

CURRENT LAND USE TRESPASSERS EXPOSURE: INGESTION OF FISH

RAMCO STEEL - BUFFAI,0. NEW YORK

Dloral - { CF x IR x Fl EF x ED BW

mg/kg-<12y rn*/kg kg/day unitlces dapty. )cam ks

NA - Not Avallibloduo to lack of fish bioconce:antion factor

Dtoral - Daily intakn by ant rouso (ma/kg.day)

CF - Cr*,taminard oryrmm in fish (rns/kg)

IR - In®Detion rate (kg/day)

Fl - Faction of fish ingoeted from cortiminatodsource (lmitles,)

NA

NA

NA

NA

NA

NA

[ NA 0.054 x 0.3 x 44 x

[ NA x 0.054 x 0.5 x 44 x

[ NA 0.054 x 0.5 x 44 x

NA x 0.034 x 0.5 I

NA x 0.054 x 0.5 X

NA x 0.034 x 0.5 x

Page 1 of 1

44

44 x

44 x

EF - Exposure frequency (days/yr)

ED - Exposwo duration (years)

BW - Body wighd (kg)

AT -Avenging tims (days)

30

30

30

30

30

30

1 /

1 /

1/

}/l

1/[

AT ]

days

708760 1

[ 70 8760 ]

[70 x 8760 1

70 x 23330

70 * 23350

70 x 23530



1

1

1

1

1

1

1

1

1

1

1

1

1

Parameters

DIinhal

CA

IR

ET

EF

ED

BW

AT

TABLE 6-13(a)

EXPOSURE INTAKE FORMULA AND PARAMETERS
CURRENT AND FUTURE LAND USE INDUSTRIAL EXPOSURE:

INHALATION OF AIRBORNE CHEMICALS FROM SOIL
RAMCO STEEL

Definition

Daily intake
--Iinhalation route

Intake equation (from U.S. EPA, 1989a, page 6-44):

DIinhal = F(CA x IR x ET x EF x ED, BW x AT)

Units Value

mg/kg-day

Chemical concentration mg/m'
in air

Inhalation rate

Exposure time

Exposure frequency

Exposure duration

Body weight

Averaging time
-Carcinogenic effects
--Noncarcinogenic effects

m'/hr

days

days

hrs/day

days/year

years

kg

2

Calculated

Reference

U.S. EPA, 198940

Site-specific Hwang and Falco, 1986

0.83

24

25

70

25,550

8,760

U.S. EPA, 1989a, 1991(')

Conservative assumption

U.S. EPA, 19910)

Conservative assumption(')

U.S. EPA, 1989a, 1991(0

U.S. EPA, 1989a, 1991(g)

(') Value calculated is expressed in terms of an administered dose.
M Modelled based on methods from Hwang and Falco, 1986. (See Appendix Al for calculation of air concentrations.)
(C) Selected based on average ventilation rate for an adult (20 m'/day or 0.83 m'/hr).
(4) Assumes the frequency with which an individual will work on the site. In this case, assumes 2 days/month for 12 month/year =

24 days)
M Assumes working lifetime of 25 years.
m Average adult body weight.
(v Averaging time of exposure for carcinogenic effects is based on 70-year lifetime (70 years x 365 days/year = 25,550 days).

Averaging time of exposure for noncarcinogenic effects is based on 25-year ED (25 years x 365 days/year = 9,125 days).
U.S. EPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual. Part A. Interim Final.

December, 1989 EPA/540/1-89/002.

U.S. EPA, 1991. Human Health Evaluation Manual Supplemental Guidance. "Standard Default Exposure Factors," Interim Final.
OSWER Directive 9285.6-03, March 25, 1991.

Ramco Steel RI TBI-6-13a.W51



CISLH-2.XI«S

EQUATION

UNrrs

UNrr/CHEMICALF)

Adult-Nonairdnogenk Effects

VOC

Metals

Amolo.Total

Barium -Tout

Chromi„m - Total

kid-Total

Mora¤y - Tclal

Zinc-Total

2-B,tanom

Bcozono

TetrachlorootheaD

Tolucm

a' .

Ethyl be..-

Total Xylecre

SEMI-VOC

Ph.Id

Bcazoic Add

NapbUno

2•Mot#11*pilh•lain

44*10,=

A "*

Dibcazof\,ma

r ·

Anthr....

Fluor,nthtoo

Pyr...

Bonzo(a)an:hraccir

Chi...0

Bl,(2-«1ythoxyl) pht=lato

Bcnzo(b)fluorint},01»

Bcazo(k)fluorant}x.

B..zo(.)pyrens

Inier,0(1,2.3-·od)pyrrow

Dibenze(a,h)anthraoeno

Benzo(shi)perykene

NA

1.2 614

1.72614

NA

1.95614

1. 2E,13

3.20£-14

1.47E- 3

1.96£-13

1.0 E-13

1.29&13

6.2053

1.9 E-13

1.1 E-13

1.205 3

9. E- 4

2.43E- 4

6.59E- 4

TABLE 613(B)

EXPOSURE INTAKE CALCULATIONS

CURRER AND FUTURE LAND USE INDUSTRIAL EXPOSURE: INHALATION OF CHEMICALS INSOIL

RAMCO STEEL - BUFFALO, NEW YORK

Dlinhal - 1 CA I

ms/kg49 ms/.13

9.385-12

6.07£-11

3.39£-11

1.09&10

3.0 ZE-14

1.36E-10

5.90614

1.37E·14

1.33E-13

6.74616

2.025 15

6.74£-16

1.01£-15

1.35E-15

1.2853

1.0 613

4.04&14

= 1

- t

6.013£49

3.890£08

3.438E4

6.962548

1.928611

8.7308-06

3.783£-11

8.796£12

8.639£-13

4.320613

1.296612

4.320613

6.479813

8.639E- 13

A

A

X

X

8.196&11 x

6.472£-11 x

2.592£-1 1 x

NA

7.775612

1.101511

NA

1.253&11

7.184E-11

2.052£-11

9.427E-11

1.254&10

6.49312-1 1

8.275811

3.974EAO

1.223510

7.109Ed i

7.70!E-11

5.861 E-11

1.5575 It

4.229&11

'

X

X

X

X

A

X

.

X

/

X

X

X

X

X

X

.

X

X

A

A

X

X

X

X

X

X

IR I

mathz

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

Page 1 of 3

X

X

A

/

/

X

.

X

X

X

X

X

.

A

A

X

X

K

X

X

X

X

X

X

X

X

.

X

X

X

X

X

X

X

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

X

.

A

X

K

A

X

X

.

A

X

/

.

A

X

K

X

X

X

.

X

24

24

X

Er 1 11/ 1 ED ] / [ BW I

ha/day da)341*r Tars ki

24

24

24

24

24

24

24

24

24

24

24

24

24

24

X

K

X

.

X

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

X

X

X

.

X

X

X

I

X

X

X

X

X

X

K

X

X

X

X

X

X

.

X

X

X

X

X

X

X

A

K

X

25

25

25

23

25

25

25

23

23

25

25

25

23

25

25

25

23

25

25

25

23

25

25

25

23

23

23

25

25

23

23

25

25

25

25

]

1

1

1

1

1

1

1

1

1

[

[

[

[ 70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

/

/

X

I

X

X

.

/

.

.

I

t

X

K

X

X

X

K

I

K

.

I

K

I

/

A

1 9125

x 9125

x 9125

x 9125

x 9123

x 9123

I 9123

1 9123

AT

dm

9125

9123

9123

9123

9125

9123

9125

9123

9123

9125

9123

9123

9123

9123

9123

9125

9125

9/23

9123

9123

9123

9123

9123

9123

9123

9123

9123

1

1

1

1



CISLH-2.XLS

EQUAT]ON

UNrrs

PCBS

Aroctor 1242

Aroctor 1234

PEEr

bou-BHC

Distdrin

4,4'-DDE

Etrin

Endosulfin 11

alpha-Chlord.-

Adult-Cardnogenk Effects

Metals

Armonic-Total

Barium -Total

Chromiwn- Total

1#id- Total

Mercury-Total

Zinc-Total

VOC

2-Bulaincoo

BIll..

Totrachloroothom

Toluooo

a· ·

Elkyl bc../

Total Xyloms

3.72616

2.665-16

1.68E>16

3.25615

2.09E- 13

9.43816

2.11£44

4.90815

4.81 E. 16

2.4 IE-16

7.226 16

2.4 IE-16

3.61816

4.8 IE-16

Dlinhal CA

m*/r.3

3.15614

3.48&14

3.33612

2.17811

1.938-11

3.88Ed I

1.07614

4.86Ed 1

3.302&-11

3315£-11

3.6668-13

1.706£13

1.079£-13

2.064&12

1.339512

6.043E-13

6.013E-09 x

[ 3.890808

3.4385=08 x

[ 6.962E«08 1

1.928611 x

1 8.7305-08 x

3.783£41

8.796E-12

8.639E-13

4.320813

1.2968-12

4.3208-13

6.479813

8.639813

/

X

.

.

X

X

X

X

/

X

X

X

X

A

X

/

0.83

0.83

TABLE 6-13(B) (Continued)

IR I

m36

0.83 x

0.83 x

0.83 x

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

Page 2 of 3

X

A

X

X

X

X

X

X

.

.

.

.

X

X

X

X

X

X

X

2

2

2

2

2

2

2

2

rr I

hrs/day

2

2

2

2

2

2

2

2

2 x

2 x

2

2

2

2 x

X

K

X

X

X

X

X

X

X

/

X

A

X

X

X

K

X

X

X

24

24

24

24

EF I

day'4w

24

24

2A

24

24

24

24

24

24

24

24

24

24

24

24 x

24

24 x

X

X

X

X

X

t

K

K

K

X

X

.

.

A

X

X

X

ED

)lili

23

23

25

23

25

23

25

25

23

23

25

25

23

25

25

23

25

23

25

25

25

25

BW i

kg

1 /

1 /

1 /

1 /

70 x

70 x

[ 70 x

70

70

70

70

70

70

70

70

1 70

70

70

70

70

70

70

70

70

70

X

.

X

X

/

X

X

/

X

A

X

X

X

X

.

A

X

X

AT

da>,

9125

9125

9125

9125

9123

9123

9125

9123

25330

23530

25330

23330

25330

23330

23330

25550

25530

23330

23330

23330

25530

25350



CISLH-2.XLS

EQUATION

UNITS

SEMI-VOC

P#...4

Bcmotc Acid

N*W=

2-Met}Uln,pE/hajcm

Acempt*b.

Dibcnzofurnn

r ·

Anthmle'.

Fluoral...

Bcm«e)anthra=

BIB(2«kythoxyl) pE#,Ilaw

Bom«b)nuor.,ihom

Bcozo(k)fhloran,lrim

Benz«.*r-

hj.00(1,2,3-4)pyr©no
Dibzo(a.h)inthmocin

Bcozo(ght)poryleae

PCBS

Aroctor 1242

Aroclor 1254

Pwf

bots·BHC

Dioldrin

4,4'-DDE

Endrin

Endosulfan It

alpB-Chlordar=

4.37514

3.60514

1.44E-14

NA

4.33613

6.13£15

NA

6.98815

4.00514

1.14814

3.25£.14

6.99614

3. 14

4.6 E-14

2.2 613

6.8 E-14

3.962.14

4.298-14

3.26&14

8.678-13

2.36E- 14

Ditnlmi = [

'414-day

1.84&14

1.96E-14

2.04616

9.30517

6.0 IE-17

1.IBE- 13

7.46£-16

3.37516

-[

- 1

- 1

-t

- 1

-t

- I

- 1

-t

CA

ms/m3

8.198£-It

6.47261 1

2.592611

NA

7.775612

1.101&11

NA

1.253611

7.184&11

218511

9.427611

1.254&10

6.493511

8.275&11

3.974610

1.223£-10

7.109511

7.701&11

3.861£-11

1.557&11

4.229Ed I

[ 3.302611

1 3.513611

3.666&13

1.7706£-13

1.079&13

2.06492

1.339612

6.045&13

/

X

X

X

1

A

X

X

X

X

X

X

/

A

.

A

A

A

X

X

X

X

X

A

A

X

X

A

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

TABLE 643(B) (Continued)

IR

=3Aw

I .      ' wro reported in ms/ks, t}11* tho convenloo factorof IE-6 k:/rng

Dlinhal - Daily intak© via te,ilation rcdo (mg/kg-day)

CA - 0,=nical conocatntion in air (ma/m3) (Soo Appendix Table Al)

IR - Inh•latkv /to (m3/hr)

Er - Exposum tims (hrs/day)

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

.

X

X

.

X

A

.

A

.

X

X

X

I RT I

hn/day

2 x

2 x

K

.

X

A

X

X

.

A

X

X

X

EF

day•6ter

24 X

24 I

Ii- i.od.

EF - Exposum frequency (days/*ar)

ED - Exposurt duration Gtars)

BW - Body M:ight (kg)

AT - Amraging linx> (dap)
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X

X

A

X

X

X

X

X

X

.

K

A

X

X

X

A

.

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

X

I

X

A

A

K

A

A

X

/

A

X

X

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

X

X

X

A

X

I

I

I

X

X

.

I

I

K

K

X

X

A

A

A

X

ED

25

23

25

23

23

23

23

25

23

25

25

23

23

23

23

23

25

23

23

23

23

25

23

23

23

23

23

25

23

1

1

]

1

1

t

1

t

1

1

t

[

BW

ki

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

X

I

X

X

X

X

.

t

X

A

X

.

K

I

X

K

%

I

X

.

X

A

A

X

AT

day,

25350

23330

23330

23330

25550

23330

23550

23550

23550

23330

23330

23350

23330

25330

23330

23330

23350

23330

23330

23330

23330

23330

23330

23330

23330

23530

23330

25530

23350

1

]

1

1

1

1



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Parameters

DIoral

CS

IR

CF

FI

EF

ED

BW

AT

TABLE 6-14(a)

EXPOSURE INTAKE FORMULA AND PARAMETERS
CURRENT AND FUTURE LAND USE INDUSTRIAL EXPOSURE:

INGESTION OF CHEM[CALS IN SOIL

RAMCO STEEL

Intake equation (from U.S. EPA, 1989a, Exhibit 6-14, page 6-40):

DIoral= F(CS x IR x CFx FIx EF x ED, BW x AT)

Definition Units Value Reference

Daily intake
-Oral route

Concentration in soil

Ingestion rate
-7 to 30 age group

Conversion factor

Fraction ingested from
contaminated source

Exposure frequency

Exposure duration

Body weight

Averaging time
-Carcinogenic effects
-Noncarcinogenic effects

days

days

mg/kg-day

Bg/kg

mg soil/day

kg/Bg

unitless

days/year

years

kg

1

Calculated

Site-specific

50

U.S. EPA, 1989a

U.S. EPA, 1989a, 1991

10-9 SI system

24

25

70

25,550

9,125

Conservative assumptione)

U.S. EPA, 1991(w

Conservative assumptioncd)

U.S. EPA, 198940

U.S. EPA, 1989a, 1991(0

U.S. EPA, 1989a

(v Daily intake is expressed as an administered dose
0) A conservative assumption, assuming all soil ingested is from contaminated source.
c') Assumes the frequency with which an individual will work on the site. In this case, assumes 2 days/month for 12

month/year = 24 days)

(d) Assumes working lifetime of 25 years.
(*) Average adult body weight.
(') For carcinogenic effects, based on 70-year lifetime, a value by convention GO yr x 365 days/yr = 25,550 days).

For noncarcinogenic effects in adults, based on 25-year ED (25 yrs x 365 days/yr = 9,125 days).
U.S. EPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual. Part A.

Interim Final. December, 1989 EPA/540/1-89/002.
U.S. EPA, 1991. Human Health Evaluation Manual Supplemental Guidance. "Standard Default Exposure Factors, "

Interim Final. OSWER Directive 9285.6-03, March 25, 1991.

Ramco Steel RI TBI.6-14a.W51



EQUATION

UNrrs

UNrr/CHEMICAL(S)

Adult-NoncoNInagink Effects

Muls

Arsenic -Total

Baritin- Total

Chromium-Tout

Imt- Total

Morany-Total

Zino-Total

VOC

Acit/D

LBanooD

Totrmchlofoothono

Tag

a· ·

Ethyl bcm=

Total Xylon-

SEMI-VOC

Phenot

Bcozoic Acid

Nap**1cne

2·Mothyp:thal©-

Ao©-p'lkyl=

Dibemofur.n

Flhmno

Phmwithrmo

Anlhrao©no

Fhaord=

PY...

Bont«a)anthnoe=

Ch,y,0.0

810(2«kythoxyl) philitato

Borne(b)fluor.Mhono

Bemolk)nuoran,honD

Bcozo<.)py.©no

intiono(1.2,3-cd*yrmn

Dibomo<a,h)anthra©ene

Bc.,zo(ihi)perylcm

CISLG-2.XLS

TABLE *44(B)

EXPOSURE INTAKE CALCULATIONS

CURRER AND FUTURE LAND UsE INDUSTRIAL EXPOSURE: INGESTIONOF CHEMICALS IN BOIL

RAMCO STEEL . BUFVALO. NEW YORK

Dioni = 1 0 1 IR I CF I F! I EF I

ms/ks-day .Wke m*/day mith.. d,54/'

1. -06

8.

7.520

1.314

4.1

1.896

8

1.913£49

-10

9. Blt

2.818E-10

9.393811

1. 10

1. 0

.783£-08

1.409!508

5.

3.

1.69 E-m

2.395£4

3.053E-09

2.724£49

1.363

4.46

2.032

2.732£06

1.43

1.

8.703808

2.66 E-08

1.346E-08

1/72 E-08

1.283

3.616E-09

9.393E-09

1

[

[

27.84

180.10

160.10

322.34

059

404.20

173.16

40.73

4.00

2.00

6.00

2.00

3.00

4m

379.61

300.00

130.00

110.00

36.00

31.00

6550

38.00

332.69

93.00

436.86

581.58

303.97

384.79

1833.30

366.57

329.15

366.42

273.18

77.00

200.00

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

/

/

X

A

A

A

K

A

X

.

X

X

50

50

50

50

50

30

30

30

30

30

50

50

30

50

30

30

30

30

30

50

50

30

30

30

30

30

30

30

30

30

30

50

jo

30

30

X

X

X

X

X

X

X

A

X

X

X

X

K

X

X

A

X

X

A

X

A

X

X

X

X

.

X

X

IE-06

l E-06

1£-06

1 E-06

IE06

IE·06

1£-09

IE.09

lE-09

1£-09

1849

1 E.09

1£-09

IE49

1 E-09

1 E-09

1 E-09

1809

IE•09

1 E-09

i E-09

l E-09

1 E-09

IE-09

IE·09

IE#9

IE-09

1 E-09

1£49

1 E-09

1 E-09

IE-09

IE-09

1 E-09

1 E-09

/

X

.

.

X

X

I

.
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.

I

K

X

A

X

X

X

X

X

X

.

X

.

/

X

/

X

X

X

A

X

X

t

1

1

1

1

1

1

t

1

1

1

1

1

t

1

X

X

.

X

X

X

X

.

X

X

A

X

X

X

X

K

X

X

X

X

K

X

A

A

X

X

A

K

X

X

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

2A

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

X

X

X

X

K

X

X

X

X

/

.

X

X

X

23

23

25

25

23

23

25

25

23

23

25

23

23

23

25

23

23

23

23

25

25

25

25

25

23

23

23

25

25

25

23

23

25

23

23

1/[BWIAT

>../. 4 4

1

1

1

1

1

1

1

1

1

1

1

1

[

1

70

70

70

10

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

X

X

X

X

I

A

X

X

.

'

X

X

X

X

X

X

.

/

A

.

I

X

X

A

/

X

.

X

X

9123

9123

9123

9125

9123

9123

9123

9123

9123

9123

9/23

9123

9123

9123

9123

9125

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

9123

1

1

1

1

1



EQUATION

UNITS

PCBS

Arocto, 1242

Aroctor 1234

bou-BHC

4,4'-DDE

Endosulfan Il

alpt--Chlodati

Adult-Cardnogenk Effects

Metals

Anento · Total

Barit.zn -Total

Chromium- Total

Lid- Tout

Mercwy - Total

Zino-Tout

VOC

A--0

2-B,Uno,I

B......

TetrmchlorostE=3

ToluDno

a• •

Elkyl bon=no

Total 4-

CISLG-2.XI«S

TABLE 6-14(B) (Coottnued)

Metal -ICS

.*e

7.184809 -

1.64SE,09

7.984811

3.NOE-11

2.348611

4.3468 10

2.912£-10

1.31 SE-10

4.670£-07

3.0218-06

2.686£46

3.407246

1.497809

6.780606

2.938E·09

6.832£·10

6.71OE- 11

3.355611

1.006510

3.335611

5.032£-11

6.7 IOE-11

-

27.84

180.10

160.10

m.34

0.09

404.20

.

A

.

X

X

.

X

.

IR t

ms/dq

152.97 x 50 x

162.84 x 50 x

1.10

0.79

0.30

9.68

6.9

2.80

173.16

40.73

4.00

2.00

6.00

2.00

3.00

4.00

X

X

X

X

X

X

X

A

X

X

50

30

50

50

30

30

30

50

50

50

50

30

30

50

30 x

30 A

30 A

30

50 x

50 x

X

X

.

X

X

.

X

.

X

X

1 E-06

1 E-06

lE-06

IE-06

IE-06

1 E-06

1 E-09

IE-09

1 E-09

t E-09

IE-09

1 E.09

1 E-09

1 E-09

1 E-09 x

1809 x

1809 x

IE*09 x

IE-09 x

1 E-09 x
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.

A

.

X

X

/

*

A

'

X

X

A

X

X

C. I R I

41»r ".kk'.

1509 1 1

1 E-09 x tx

/

X

X

A

X

/

A

A

.

X

.

A

X

X

A

X

A

X

X

EF /

d.ye/*ar

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

X

X

X

I

.

24 x 23

24 x W

/

A

X

X

/

X

/

X

X

X

A

K

X

25

23

23

23

23

25

23

25

25

23

23

23

25

23

25

23

23

23

23

25

] / [ BW I

4

1

170x

170x

70

70

70

70

70

70

70

70

10

70

70

70

70

70

70

70

70

70

70

70

I

X

K

.

X

/

I

.

X

A

X

A

X

X

X

A

A

X

AT

d.).

9123

9125

9123

9125

9123

9123

9123

9123

23330

23330

23530

23330

23330

23330

23550

23330

25530

25530

23530

23330

23530

23530



EQUATION

uNITS

SEMI-VOC

M=<i

B©rzoic Acid

Nark#l,IJim

2-Metkylmplak).lf=

Ace:•phtkyk.
A ...

Dibemoduran

r ·

Al'd„.cor=

Fluof'Ink'=

Bcozo(a)ar*hmoe[,0

Bi,(2-otkynhaxyl) pt,balato

Bcm«b)nuorimhom

Bcnzo(k)fluoriz,hooo

Beez«.)pyr=

Hono(1,2,3-d)pyrcoo

Dibortz«a,h).,lhnocm

Bcozo(shi)perykin

PCBS

Arock* 1242

Aroclor 1254

pEEr

beta-BHC

Dioldrin

4,4'-DDE

End.n

Endosulfan 11

alp-Cblordam

8

Dion] =I

mg/kg-dRy

6.

3.03

2.013

843

6.0398· 0

8.335E- 10

1.090

9.729E-10

5.38 E-09

1.594£49

7.328

9.733£49

3.13

6.454£49

3.1

9.504E-09

5.32

6. 46E-09

4.382809

1.

3.333809

2.366 E-09

2.732E·09

2.852£-11

1.32SE-It

8.387612

1.624E-10

1.040610

4.697£-11

= 1

-t

- 1

a I

,*e

132.97 x

162.84 x

A

TABLE *44(B) (Continued)

1.70 x

0.79 x

0.50 x

9.66 x

6.20 x

2.80 x

X

X

X

X

X

X

K

X

X

X

X

X

X

X

X

X

.

X

/

IR I

ms/day

50

30

30 X

30 I

30 x

50 A

30 x

30

X

A

X

X

A

X

 '.'- s....U inmg/4 tknitho conversion factorof IE-6 kg/rng,ve.5 used.

Didormil - Daily bial,0 via dermal intab (ing/kg-diy)

CS - Cmicals conoontralion in 0011 (pag/ks)

CF - Con.onion factor (ks/ps)

SA - Skin surface *res availablo for Contact (cm2/mom)

AF - Soil tookin adhcrcm© fact= (m:/an2)

CISLG-2.XI«S

- t

- I

379.61

BOAD

120.00

110.00

36.00

51.00

65.00

58.00

332.69

95.00

436.86

581.58

305.97

384.79

1853.30

566.37

329.15

366.42

273.18

77.00

200.00

50

50

50

30

50

50

30

30

50

50

50

50

50

30

50

50

50

30

30

50

50

A

A

I

X

X

X

X

X

A

/

A

K

X

A

1509

IE·09

1£49

l E-09

1 E-09

1 E-09

IE.09

lE-09

1 E-09

1 E.09

IE-09

1809

IE<»

lE.09

1 E-09

IE-0

i E-09

1 E-09

lE&

IE-09

1 E-09

1 E-09 x

IE-09 x

X

X

0 I W I

k=/Pa- uilthes

1609 x

1 509 x

180 x

IE.09 x

l E-09 x

1£49 x

K

X

A

X

A

X

X

X

.

X

X

X

X

A

K

/
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X

1

1

1

1

1

1

1

1

1

1

1

1

1

t

1 X

1 X

A

X

X

X

X

X

K

.

A

X

X

X

X

.

X

X

X

/

A

.

.

X

'

X

X

ABS - Absorption f:ctor (#11068)

EF - Exposure froqocy (©woot•/bow)

ED - Expolum duration (*am)

BW -Body .'(ight fkg)

AT - Averaging timo (days)

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

EF I

d.ya/*ar

I

X

X

X

A

1

/

X

X

.

X

X

X

K

X

X

X

X

A

X

X

1/0/§

24 . 25

24 x 25

24 x 23

24 x 25

24 . 23

24 A 23

24 x 23

24 . 25

23

25

25

25

25

25

25

25

23

25

23

23

25

25

23

23

23

23

25

23

25

1

1

1

1

1

]

1

1

1

1 /

1 /

1

1

[

[

[

(70

[70

BW

4

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

I

A

X

.

X

X

.

X

X

.

X

X

X

.

A

/

/

.

I

X

X

X

X

AT

days

23330

23330

23330

23330

25550

23330

23330

23330

23530

23330

23330

25330

25330

25530

23330

23330

23330

23330

23330

25310

23330

23530

25530

23530

25330

23350

23330

23310

25350

1

1

1

1

1

1



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
(a)

(b)

(C)

Parameters

DIdermal

CD

(e)

m

(8)

(h)

CS

CF

SA

ABS

EF

ED

BW

AT

TABLE 6-15(a)

EXPOSURE INTAKE FORMULA AND VARIABLES
CURRENT AND FUTURE LAND USE INDUSTIRAL EXPOSURE:

DERMAL CONTACT W[TH CHEMICALS IN SOIL
RAMCO STEEL

Intake equation (Absorbed dose, from U.S. EPA, 1989a, Exhibit 6-15, page 6-41):

Definition

Daily intake
-Dermal route

DIdermal

Chemical concentration
in soil

Conversion factor

Skin surface area available
for contact

Soil to skin adherence factor

Absorption factor

Exposure frequency

Exposure duration

Body weight

Averaging time
-Carcinogenic effects
--Noncarinogenic effects

days
days

CS x CF x SA x AF x ABS x EF X ED
BW x AT

Units

mg/kg-day

Bg/kg

kg/Bg

Cn:12/event

mg/cml

unitless

events/year

years

kg

Value

Calculated

0.6

25

70

Site-specific

10-9

5,000

Chemical-

specific
24

25,550
9,125

Reference

U.S. EPA, 1989

SI system

U.S. EPA, 1989b(b,

U.S. EPA, 1992lf,

U.S. EPA, 1992VD

U.S. EPA, 1991(*)

U.S. EPA, 1989a, 1991(0

U.S. EPA, 1989a, 1991(

U.S. EPA, 1989a, 19910*

Daily intake calculated is expressed as an absorbed dose.
The value of 5,000 cm2/event represents the reasonable worst case.
The soil to skin adherence factors given in EPA's Risk Assessment Guidance for Superfund (U.S. EPA, 1989a) are 1.45
mg/cml and 2.77 mg/cm2 for commercial potting soil and clay, respectively. Because of new data in this area, a range
of 0.2 to 1.0 mg/cm2 has been recommended by the U.S. EPA Region IV (see Appendix B).
In determining the risks associated with dermal exposure to contaminated soils, absorption factors of 1 % (for organics)
and 0.1% (for inorganics) have been recommended by the U.S. EPA Region IV (see Appendix B).
Assumes the frequency with which an individual will work on the site. In this case, assumes 2 days/month for 12
month/year = 24 days)
Assumes working lifetime of 25 years.
Calculated from Exposure Factor Handbook (U.S. EPA, 1989b).
For carcinogenic effects, based on 70-year lifetime, a value by convention (70 yr x 365 days/yr = 25,550 days).
For noncarcinogenic effects in 7-30 age group, based on 25 year ED (25 yrs x 365 days/yr = 9,125 days).

Ramco Steel RI TBI.6-15(a).W51



EQUATION

UNrrs

2-

UNrr/CHEMICAL(9)

Adult-Nonmrdnogenic Effects

Metals

Ancnio -To(al

Bartin -Total

Chron=m- Total

Lid- Tout

Mercwy-Total

Zinc -Total

CISLD-2.XLS

T

T

VOC

Elky' ben=-

Total Xylome

SEMI VOC

Pbonot

Bomdc Add

N.*bajoi.

2,Mothoyl»phtbal=

A=Pilky'COD

Diblruofuran

r ·

Fh....u'll

B.90(a)azlhraccm

81*2-«)0,1xyl) phth.las©
Bcruo(b)ftuoraritkiens

Ba,zo(k)nuorir•}1(10

Borne(')pyrom

ls'to"(1,2,3<dhz""

Dibcm«a,h)alibraccoo

Bcozo(shi)pory}ox=

- 1

- 1

[

[

- 1

- 1

27.84

180.10

160.10

3n.34

0.09

404.20

X

X

X

X

X

A

A

X

X

X

X

X

X

X

X

X

X

X

X

X

1 E-09

1 E-09

1 E.09

IE-09

1£09

1 E-09

1 E-09

1 E-09

l E·09

t

1£-09

IE·09

lE-09

1

1 E-09

1 E-09

1 E-09

IE-09

IE-09

IE-09

E-09

1 E.09

1 E.09

1 E-09

IE-09

l E-09

TABLE 6-15(8)

EXPOSURE INTAKE CALCULATIONS

CURRENr AND FUTURE LAND USE INDUSTRIAL EXPOSURE: DERMAL CONTACT WrrH CHEMICALS IN SOIL

RAMCO STEEL - BUFFALO, NEW YORK

DIder,ril - 1 CS

m//k*-day pg/kg.

7.843

5.073E·07

4.31

9.084807

2.3 3£40

1.139€46

4. [

1.148E-OQ -

1.1275 0

1 1 -1

1.69 60

3.636£-

8.4546 It - 1

1.127E-10

8.434E-09

3.100£-09

1.014E-09

143

1.83

1.634

9.373

2.6

1.231E-08

1.639

8.6

084£4

3.223£-08

1.

9.275!509

1.0335·08

7.696 E-09

2.170E-09

3.

- 1

1 3 6

40.73

4.00

2.00

6.00

2.00

3.00

4.00

379.61

300.00

120.00

10.00

36.00

51.00

65.00

38.00

332.69

93.00

436.86

381.58

303.97

384.79

833.30

566.3

329.15

366.42

273. 8

77.00

200.00

X

X

X

X

X

X

X

X

X

X

.

X

X

X

X

C¥ ll

W.r

IE-06

1E06

IE·06

1 E-06

1 E-06

IE-06

I

X

X

X

X

A

X

X

A

X

X

X

X

X

A

X

A

A

X

A

X

X

X

X

X

X

X

X

X X

SA , MI ABS I

awe,t,11 mg/cr,2 witioN

5000

1000

jooo

3000

5000

3000

*m

5000

r00

5000

Page 1 of 3

5000

3000

WOO

3000

3000

3000

5000

5000

3000

.

K

I

X

.

X

X

X

.

X

X

A

X

.

X

X

X

X

.

X

X

K

K

.

X

X

X

X

X

X

X

'

X

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

X

X

X

X

K

X

X

X

X

A

X

X

X

X

X

X

.

K

I

X

X

X

K

I

I

I

X

X

X

O.001

0.001

0.001

0.001

O.001

O.001

0.01

0»1

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

ON

0.01

0.01

0.01

0.01

0.01

X

X

X

'

,X

X

A

X

/

X

X

A

X

X

X

.

X

X

X

.

A

X

K

X

X

X

X

*

X

X

/

A

X

X

24

24

24

24

24

24

E' I

.....4#//

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

2£

24

24

24

24

24

24

24

24

24

24

24

X

/

X

.

X

X

.

/

X

A

.

X

X

X

Z

I

X

K

X

X

A

X

X

/

.

X

X

X

K

.

K

X

23

23

25

25

25

25

23

25

25

23

25

23

25

23

23

23

23

25

23

23

23

25

25

25

23

23

23

25

25

23

23

23

23

25

23

1

]

1

1

1

1

1

1

1

/ I

/ 1

[

[

[

ED ]/[BWI AT 1

kg days

70

70

10

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

X

X

/

1

X

X

A

.

X

X

t

/

'

X

X

X

A

X

A

X

X

/

.

.

.

X

A

X

.

.

X

X

9123

9123

9125

9123

9125

9123

9123

9123

9125

9123

9123

9125

9123

9123

9123

9123

9123

9125

9123

9123

9123

9123

9123

9123

9123

9123

9125

9125

9123

9123

9123

9123

9123

9123

9123

1

l

1

1

]

1

1



EQUAT:ON

uNrrs

PCBS

Aroctor 1242

Aroctor 1254

FEST

bota-BHC

Dbkirin

44'-DDE

Endrin

Endosulhn 11

alpha«Chlordano

Adult-Cardnogenic Efres

Mitals

Amonlo - Tool

Bet, - Total

Chmmiun - Total

L'id- Total

Moroury-Total

Zino- Total

VOC

2-B,Ranom

TotrachloroothenD

Toiumm

a• •

Ethyl bc.zcm

Toul Xylence

CISLD-2.XLS

TAM[.K *48 (8) (Continued)

Didermal - [ CS CF I

kai,r

4.311£-09

4.589£49

4.791611

2226& 1 1

1.409811

2.7285-10

1.747£-10

7.8908-11

2.002£-00

1.813£47

1.6/1 607

3.244507

8.963E-11

4.068807

1.763E-09

4.09915-10

4.026&11

2.013£-11

6.0398-1 1

2.013611

3.019E-11

4.026£4 1

1.70 x

. l

. 1

. 1

[ 322.34

0.79

030

9.68

6.20

2.80

0.09

404.20

27.84

100.10

160.10

132.97 x

162.84 x

175.16

40.73

4.00

2.00

6.00

2.00

3.00

4.00

X

.

X

X

X

A

X

/

X

A

X

X

/

X

/

X

IE·09 x

1 E-09 x

'E-09 x

IE-06

1 E-06

lE-06

IE.09 I

IE-09 x

IF>09 x

IE·09 x

IE-09 x

IE-06

lE-06

1846

l E=09

l E-09

1 E.09

l E-09

ZE-09

1 E.09

1 E-09

.

X

K

X

X

X

X

/

X

X

3000

5000

3000

5000

3000

5000

SA I

cm2/01

3000 X

3000 X

5000

3000

3000

3000

*100
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X

X

X

X

X

X

X

A

X

K

K

X

X

I

A

'

X

X

X

0.6

0.6

0.6

0.6 K

0.6

0.6

0.6

/

.

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

AF I ABS I EF / ED ] / [ BW 1

rns/crn2 imith.6 OVC'*Ily-/ >ws ks

0.6 x

0.6 x

Z

X

X

X

X

.

X

X

X

.

X

X

X

X

X

X

0.001

0.001

0.001

0.01 I

0.01 A

0.01 X

0.001

0.001

0.001

0.01 I

0.01 x

0.01 X

0.01 X

0.01 I

A

X

X

X

X

X

X

A

X

.

X

X

X

X

24

24

24

24

2A

24

24

24

24

24

24

24

2A

24

24 z 25

24 / 25

24 x 23

2A

24 x

24

X

X

X

t

A

X

A

X

X

X

X

25

23

23

25

23

25

23

23

25

23

23

23

23

23

23

23

23

23

25

1/[

1 /

1

10 /

10 /

70x

1170x

170I

170X

770 .

70 x

170x

70

70

70

70

70

70

70x

70x

70 x

70 .

70 X

.

A

I

t

X

I

AT

dly'

9125

9125

9125

9123

9125

9125

9125

9123

25330

23330

25330

25350

25350

23330

23350

25330

23330

23330

23350

23330

25350

25530



EQUATION

UNrrs

SEMI-VOC

nmot

Bcm©60 Add

Nap»1=

2-Mothyln,pinlialim

Accmhyten©

Dibeginfbran

r ··

Amhmoons

Fluor.IME=m

Py-m

Borne(a)anthrmocoo

Chly•c,I

Bia(21,1/[hcLyl) p**halito

Boozo(b)nuorant/m,

Bon,0(k)nuorarikim

Bemo(.)pyr-

1ndcno(1,2,3-od)pyrerm

Dibenzo(*b)anthrs©©no

8.110(thi)po,yin,

PCBS

Aroclor 1242

Aroclor 1254

PEgr

beta-BHC

Dioldrin

4,4'-DDE

Endrin

Endosulfin 11

alp-Chlordam

CISLD-2.XI«S

-I

- I

-t

-[

DIder,nal CS , 0 I SA I

.,r«r kw.r Cm--

3.820

3.01

1.208£49

1.1

3.623810

3.133610

6.542610

3.837510

3.348

9.361EE·10

4.3

5.833

3.

3.873£-09

1.86508

3.

3.33

3.688E-09

2.49809

7.730610

2.013

1.54OE-09

1.639£-09

1.71 LE-11

7.951612

5.032812

9.742811

6.24OE-11

2.818611

=[

. 1

319.61

300.M

120.00

1 to.00

36.00

31.00

63.00

58.00

332.69

95.00

436.86

581.38

305.97

384.79

1833.50

566.57

329.13

366.42

273.18

77.00

200.00

152.97

162.84

1.70

0.79

0.30

9.68

6.20

2.80

X

X

X

X

/

X

X

X

X

X

X

X

X

A

X

X

X

A

X

* h,dicates Wit tho conocrintims for metals Rcm reported in ms/kg. thim Q» coaversion factor of IE-6 ks/ms was u,od.

Dldomil- DWN IMak, via derril intab (ms/ks-day)

CS - Chemicals omoontration in 0011 (ps/kg)

CP - C....nion f©tor (kg/pg)

SA - Skin surfaoo aria ivallablo for contact (cm2/event)

AF - Soil to skin adhorcoo© fector (mg/crn2)

X

X

TABLE 6-15 (B) (Continued)

K

X

X

X

X

1 E-09

IE-09

l E-09

1 E-09

IE-09

1 E.09

1 E-09

lE-09

/£09

1 E-09

1 E-09

IE-09

IE-09

lE-09

IE-09

1 E-09

1 !509

1 E-09

IE-09

l E-09

l E-09

1 E-09

lE-09

1 E-09

115-09

IE-09

1 E-09

1£49

1 Em

X

X

A

X

X

X

X

X

A

X

X

X

X

.

A

X

X

X

X

A

X

X

X

.

5000

3000

3000

3000

3000

5000

3000

5000

5000

3000

*00

3000

3000

5000

3000

5000

5000

5000

3000
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X

X

X

X

X

X

X

X

X

A

X

X

X

X

X

A

A

X

.

X

X

X

X

X

X

X

X

X

X

X

M x ABS I

ms/an2 ulitioes

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

X

X

X

X

X

X

X

X

X

A

K

K

K

K

K

K

X

X

X

.

X

X

X

X

X

J

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

ABS - Absorption factor 6millces)

EF - Expesurc froqncy (0nts/*ar)

ED - Exposum duration (>ters)

BW - Body wisht (kg)

AT - Averaging timo (dayo)

X

X

X

/

X

X

X

X

X

X

X

X

.

X

A

A

A

A

X

A

X

X

X

X

X

X

K

X

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

EF I

el//1"/'

24

24

24

24

24

24

X

/

X

.

X

X

A

A

/

.

X

K

X

X

X

X

A

A

.

.

X

X

X

X

X

X

25

25

23

25

23

25

25

23

23

25

25

23

23

23

23

23

23

23

25

25

23

23

23

23

25

25

23

23

23

1

1

1

1

1

1

1/[

1/[

1/[

1/1

1/1

]/[BWI AT ]

4 d:N

1/[

[

[

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70 *

70x

70x

70x

70x

70x

70 i

70 x

/

X

/

X

I

.

A

1

K

A

X

.

X

.

X

A

A

.

1

X

25330

23330

23330

23350

23330

23330

25350

23330

23530

25330

25350

23530

23330

25330

25350

23330

23330

23330

23330

23350

23330

23330

25330

23330

23530

23530

23330

23330

23330

1

1

1

]

1

1

1

--1



GWNC.XLS

Chemkul

Inorganics

Chromi,m (VI)

L..d

Zinc

VOC'S

Aootom

1,1-Dichlorethim

SVOCS

Pbonol

4-Metkylphonot

Bcnzoic acid

Naphihilcoo

2·Methylnphth:le:x:

Dic,hylpllhalate
Phon..thre..

Di-n-kayl phthalate

Bdyl bentyl pht)ulam
Bcnzo(.)anthraccne

Benzo(b)nuoral}-

Pesticides

Hcpcachlor ©poid

Distdrin

Source:

RE

mg/llc-day

3E-3

ND

3E.1

HAD: Health Asicismerl Doc,in,ont for Tetrachlorootinr=

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Chronk

Oral Rm

mwkE·ay

IE-1

ND

SE-1

SE-2

4E+0

4E-2

ND

BE-1

ND

IE-1

2E-1

ND

ND

1.353

3E-3

TABLE *16

DEFAULT DERMAL Rf[)'s

WATER

RAM(X) STEEL -BUFFALO,NEW YORK

Oral Abs.

%

10

13

30

100

100

90

84

100

40

too

too

100

too

60

too

100

100

100

HEAS: Hcalth Effects As*Con„I,I SIrmary Tables. Artmal 1993 0,d Supplemental

Doc,Inonts (Juty, 1992 Ind No,Imber, 1992).

[RtS: tntograted Risk Information System. On-lim.

TEF: Tcxicity equivalancy fctor besed on carcinosonicity retativo to benzo<e)pyreno.

Derm.IR/D

mg/kg-day

3.OOE-04

ND

9.OOE-02

1.00£-0/

ND

3.40£41

4.2OE-02

4.OOE+00

1.6OE·02

ND

8.OOE-01

ND

1.OOE-01

1.mE·01

ND

ND

1.3OE-05

3.00E-03
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RM

mg/kg-day

ND

ND

ND

ND

lE+0

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Subchronic

Orgl Rm

mg/kg-day

2E-2

ND

281

lE+0

IE+0

651

SEA

4E+0

482

ND

BE+0

ND

IE+0

2E+0

ND

ND

1.3E-3

3E-3

Ond Abe.

10

l 3

30

100

too

90

84

100

40

100

100

too

100

60

100

100

100

100

Dermal RfD

m:/kflay

2.OOE-06

ND

6.002-02

1.OOE+00

tmE+00

5.402-01

4.20801

4.OOE+00

1.6OE-02

ND

8.OOE+00

ND

1.OOE+00

1.mE+00

ND

ND

1.3OE-05

3.00£-05



1

I

1

Inorginics

Chromiwia (vt)

ZEnc

VOCS

Acclon:

1,1-Dic*jorocthanc*

Chemical

SVOCa

PE...4

4-Mcato,tpbc,1.1

Bcazoic acid

Naphth*n:

2-Methylnapilth:lmf

Dithylphthalate•

pb...6/.(.

Di-n-butyl phth,late

Butyl beazy! philmlate
Bcazo(a)anthra=f

Berzo(b)0„crund.re

Pt:BliCIP

FU:placblot cpoxide
D*kirin*

Source:

GWDERM.XLS

.

HAD: Health Assessment Docnmxal for TetnchloroethAne

1{EAST: Hcallb Effects Asacia„ent S,unrnaly Tabkss. ArmL=11993 and Supplen,cnial

Do=nts (July, 1992 sod November, 1992).

IRIS: inlegrated Risk Informalion System. 0-lim.

TEF: Taxicity cquivilency factor based M carcinogcnicity relati,< to bcozo(.)pyre.z.

4.IE+I

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.IE-1

6. l E-1

Inhalatlon

(mg/kg-day)-1

ND

ND

9.1

1.6£+1

TABLE *47

DEFAULT DERMAL SLOPE FACTORS

WATER

RAMCO STEEL- BUWALO. NEW YORK

Oral

Crng/krdayH

ND

ND

ND

ND

ND

ND

ND

ND

ND

7JE-1

7.351

ND

ND

9.1

1.6E+1

Page 1 of 1

ND

ND

ND

Dermal A.orplton

15

100

100

10

13

30

90

84

100

40

100

too

100

too

60

100

100

100

100

ND

ND

ND

ND

ND

ND

ND

ND

ND

7.3E-01

7.3EE-01

ND

ND

ND

ND

ND

Derrmt

(mg/kg-day)-1

9.l E+00

1.6E+01



1

1
inor/anics

Aricnic

Bari„un

alromi,En m

atromium (VT)

Copper

LIad

Mangarx:ae

Mcrasly

Nicki

Zmc

VOC:

Acclai

Chernkil

2-8,anoric

Carbon Disulfide

Chlorobcmc

Chlorofo¢m

1,1-Dichlorelhanc

E:hylbcnzer.

1,1,2,2-Telnd:tor-'-
Tetruchloroctkm:

Toh=;

1.1.1-Trichloroeth=
Trichlorocan.

Xylems

SVOCS

Accnaphtbcne

Acenaptihyler.
Anthrace=

Bc./0(a)anthrace=

Benzo(blRuorathe1*

Bcazo(k)01"ranth=no

Bcozo(g.h,i)pery:10

Bcozo(.)pyre-

Bc"zoic acid

Bis(2-:tkyl}*xyl)phthalati

Butyl benzyl phthalate

Chon

[**b.yl phthalate

Dizo<a,h)anthracenc

Dikx=nz.duran

Dictkzylphikmlate

Fbi...the..

Fluoiti.

100(1,2,3-c,d)pyrens

2-Methy-k=

4-Methylpirnot

Napkn=

Ph....1....

MIl.

PCBs

Arochlor /242

Afochlor 1248

Arochlor !254

DERM.XLS

Peeticid..

beta-BHC

alpha-d,lord=

4.4'-DDD

4.4'-DDE

4.4'-DOT

Source:

OUS:

TEF:

HAD-

HEAST

Oral Rm

mg/trday

3E-4

7E-2

IE+0

SE-3

1 3ms/L
ND

SE-3(wh 1.4£-1(0

3E4

ZE-2

381

6E-2

ND

3E- 1

ND

ND

ND

ND

ND

4E+0

2E-2

ZE-1

ND

lE-1

ND

ND

8E-1

4E-2

4E-2

ND

ND

SE-2

4E-2

ND

6E-1

3E-2

lE- 1

NA

SE-2

IE-1

2E-2

lE-2

ND

IE.1

ND

IE-2

2E-1

9E.2

783

ZE+0

NA

ND

NA

ND

6E-5

ND

ND

SEA

TABLE 648

DEFAULT DERMAL Rms

SEDIMENT

RAMCO STEEL - BUFFALO. NEW YORK

Chronic

Oral Abs.

1.

Health Assessment Docury,eni for Tctrachlorocthane

Hcalth Effects Assess,13* Stmuna,y Tables. Amaal 1993 mi Suppicinvinal
Doci=nls (July, 1992 mi November, 1992).

intcgrated Risk information System- On-line.

Taxicity equivalincy factor based on carcinogenicity retathe to berzo<a)pyrms.

100

3

10

10

60

15

3

15

10

30

100

too

100

63

13

100

100

90

70

100

100

100

100

100

100

100

100

100

100

100

100

60

100

100

60

50

100

100

100

too

too

100

100

100

84

40

100

90

100

91

80

90

90

90

!00

100

100

Dermal RrD

mi/kitday

1.OOE-01

ND

5.00802

6.3OE42

2.60E·03

1.OOE-02

ND

9.00E-02

ND

1.00802

100E-01

9.0OE-02

7.OOE·03

10OE+00

3.00£44

330£43

1.00801

5.0OE-04

ND

ND

7E.3

4-5OE-05

100£-03

9.00502

6.OOE-02

ND

3.00£-01

ND

ND

ND

ND

ND

4.OOE+00

2.00£42

1.2OE-01

ND

1.00£41

ND

ND

8.OOEAM

4.00E-02

4.OOE-02

ND

ND

4.BE·02

1.60E42

ND

5.40501

3.OOE·02

ND

4.8OE-05

ND

ND

43OE-04

Page 1 of 1

ND

ND

ND

Or:1 RfD

m:/ke*y

3E-4

7E-2

IE+1

ZE-2

1 J ms/L

ND

SE-3(=kl.4E-1(n
364

2E.02

ZE-1

l E+0

ND

SE- 1

IEE.1

2£-1

1 E-2

l E+0

IE+0

ND

IE-1

2E+0

981

NA

4E+0

ND

3E+0

ND

ND

ND

ND

ND

4E+0

2E-2

ZE+0

ND

lE+0

ND

ND

BE+0

4E-1

4E. 1

ND

ND

SE.1

4E-2

ND

6E-1

JE-1

ND

ND

ND

ND

6£-5

ND

ND

SE-4

Subchronic

Ord Abs.

16

100

3

10

10

60

13

5

l5

10

30

100

100

100

63

13

too

100

90

70

100

100

100

100

100

100

!00

100

100

100

100

100

60

100

100

60

50

100

100

100

100

100

100

100

100

84

40

100

90

!00

91

80

90

90

90

100

100

100

Dermal Rm

ms/ktday

3.OOE44

3.505-03

1.OOE+00

2.00£-03

ND

ND

7.OOE43

4.50£45

10OE-03

6.OOE-02

1.OOE+00

ND

5.00E-01

6.30£-02

2.60£=02

1.OOE-02

1.OOE+00

9.00801

ND

1.00£41

2.OOE+00

9.00£41

ND

4.OOE+00

6.OOE-01

ND

3.OOfE +00

ND

ND

ND

ND

ND

4.OOE+00

2.00£42

1.20E+00

ND

1.OOE+00

ND

ND

8.OOE+00

4.OOE·01

4.00801

ND

ND

4.30£41

1.6OE-02

ND

5.4OE-01

3.OOE-01

ND

ND

ND

ND

4.8OE-05

ND

ND

4.5OE-04



inorganics

Ar,cnic

Bariwn

l Chromi,mt (VT)

Copper

L.ad

Mangarx:ac

Mercury
Nickzl

Zill

1

1

1

VOCS

SVOCS

PCBs

DERMCAR.XLS

Acitcne

Chernk:al

2-Butanom

Carbon Disulfkle

Chlorobenzczz

Chloroform

1,1-DichlorocLhanf

Eth)'Ibenzc:z

1,1,2,2-Tel.rachlorr·-')-•

Tctrachlorocti=z

Tohroo

1.1.1 -Tntilor.clhanc

Trichloroethezz

Xyklzs

Accniphths=

Accraphtkyl=*
Anthrace=•

Bcnzo<a)anthrace=*

Benzo<b)nuoranil,I=

Benzo(k)Ouorant},I=

Bcazo(g,h,i)pcnyl-r*

Beazo<.)pyre-

Bcazoic add

Bis(.<thylbcxyl)pilt}ralate·*

Butyl benzyl phiblate

Chry=
Di-n-butyl pht}=late

Dibc,zo(a,11)anthraccne

Dikxnzofuran*

Diethylphlbalaic•

Fluor..0.:m.

Fluor....

hicno(1,2,3-c,d*mt

2,·Methylnapbu=ho*

4-Methylpinot

Naphlle=

Mnanthr....

Plxzoi

Aroclor 1242

Aroctor 1 248

Arock. 1254

Pesticides

beta-BHC

alpha-chlord=

4.4'-DDD

4.4'-DDE

4.4'-DIrt'

Dieldrin*

Eririn*

Earin kntom*

Endoulfan U

Heptachlor.paxile*

TABUG-ll

DEFAULT DERMAL SLOPE FACTORS

SED[MENT

RAMCO STEEL- WVT ALO, NEW YORK

Oral Slope Factor

(ms/kg-da,Fl

1.73

NA

NA

ND

ND

ND

ND

ND

ND

ND

ND

2.9£-2

ND

ND

ND

6.1 E-3

ND

ND

2E-1

5.ZE-2

ND

ND

1.1 E-2

ND

ND

ND

ND

7.3E-1

7.3E-1

7.3E-1

ND

73

ND

1.4E-2

ND

7JE-2

ND

7.361

ND

ND

ND

ND

7.3E-1

ND

ND

ND

ND

ND

ND

7.7

7.7

7.7

1.SE+0

1.3E+0

2.4E-1

3.4E-1

3.4E-1

1.6E+1

ND

ND

ND

9.1

Page 1 of 1

100

too

100

Der,ril Absorpili
16

[00

5

10

I0

60

IS

5

13

10

30

too

too

]00

63

13

100

100

90

70

too

/00

too

100

100

100

100

too

100

100

100

100

60

too

100

60

30

100

100

100

too

100

100

100

100

84

40

100

90

100

91

80

90

90

90

too

100

100

80

100

Dermal Slope Fedor

(Ing/krday}-l

ND

ND

ND

7.]E-01

7.3E-01

7.3EE=01

ND

1.2£+01

ND

1.4802

ND

1.SE-01

ND

7.3E-01

ND

ND

ND

ND

73£>01

ND

ND

ND

ND

ND

ND

ND

2.9£-02

ND

ND

ND

6.IE-03

ND

ND

2.9£41

5.2802

ND

ND

1.1 E-02

ND

1.8E+00

ND

ND

ND

ND

ND

ND

ND

ND

ND

7.7E+00

7.7E+·00

7.7E+00

2.OE+00

1.6E+00

2.7E-01

3.8801

3.BE-01

1.6£+01

ND

ND

ND

9.1 E+00



1

1

1

1

hor//nics

Aracnic

Barium

Chromium (VT)

Lead

Mira¤y

Zinc

VOC'S

Acetoi

2-Bancin

Chemlad

Tetrachloroctkzzz

Tohin

Chlorobenzerz

Ethylbcnzer=

Xyk:.6

SVOCS

Ptx:not

B<moic acid

Naphtlezz

2.-Mctkrytniphiklara

Acer=hytez.

A...,pht}'ll
Dibc'=ofur:n

Mn..thr...

Anthrecor

Fluorand...

Py...

Benz«a)anthracens

Chry=:

Bis(2-ethyl}xxyl)phthalate

Bon:zo(b)Ouoratbcoo

Bcnzo(k)fluoranil=

Bcnz«.)pyrcm

Endcno(1,2,1-c,d)pyrm:
Dibcm«a,h)anthrace=

Benzo<g.h,Dpery=

PCBs

Arochlor 1242

Arochlor 1 254

R¢Blickies

beta-BHC

Dkthitrin

4.4'-DDE

Endrin

Endosulfan 0

dpha-chlord=

HAD-

Sou HEAST

SNC.XLS

IRIS:

TEF:

RfC

mg/ktda

ND

IE-4

ND

ND

30

ND

ND

3E-1

ND

ND

IE-1

6E-3

3E-1

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

Oral Rm

mg/kg-day

3£-4

7E-2

SE-3

ND

3E-4

3E-1

IE-1

SE-2

NA

l E-2

2E-1

2E-2

IE-1

2E+0

6E-1

4E+0

4E-2

ND

ND

6E-2

ND

4E-2

ND

3E-1

4E-2

3E-2

ND

ND

2E-2

ND

ND

ND

ND

ND

ND

NA

NA

ND

SE-5

ND

3E-4

SE-5

6E-5

TABLE 640

DEFAULT DERMAL RfDy

SOIL

RAMCO STEEL· BUFFALO, NEW YORK

Chronic

On] Abs.

%

Health Assessmed Docurnct for Tctrachloroctham

: Hcalth Effects Assessnint Simnary Tables. Amn:al 1993 Id Supplemental
Docurnsnts auty, 1992 ard November, 1992).

bikgrated Risk Infomaticv System. On-lizz.

Toxicity equivatency factor bacd 00 carcinogcnicity relathr to benzo<a)pyrm:.

100

3

10

13

13

30

too

100

100

100

100

13

90

100

90

100

40

100

100

100

100

100

100

100

100

100

100

30

too

100

100

100

100

100

100

100

91

too

90

100

80

80

Dermal Re

mg/krday

Page 1 of 1

3.OOE-04

3-50E=03

5.00£44

ND

4.5OE-05

9.OOE-02

1.00&-01

3.OOE·02

ND

1.NE·02

2.00&01

160803

9.OOE-02

2.OOE+00

3.4OE-01

4.OOE+00

1.6OE-On

ND

ND

6.00E42

ND

4.OOE-02

ND

3.OOE-01

4.0OE-02

3.OOE«02

ND

ND

2.0OE-02

ND

ND

ND

ND

ND

ND

ND

5.00805

ND

3.00£44

4.00E-05

4.80£45

ND

ND

RfC

mg/k*da

ND

3E. 1

ND

ND

IE-1

3E-1

ND

ND

ND

ND

1 E-4

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

Oral SUD

mg/krday

3E-4

7E-2

ZE-2

ND

3E-4

ZE-1

l E+0

SEE-1

ND

IE-1

2E+0

lE+0

4E+0

6E,1

4E+0

4E-2

ND

ND

6E.1

ND

4E-1

ND

3E +0

4E. 1

3E-1

ND

ND

2£-2

ND

ND

ND

ND

ND

ND

ND

ND

ND

SE-5

ND

3E-4

6£-5

Subchronic

Oral Abs.

%

100

3

10

t5

[3

30

100

100

100

100

100

13

90

100

go

100

40

100

100

100

100

100

100

100

too

100

100

50

100

100

100

100

100

100

100

100

91

100

90

!00

80

80

Dermal RfD

mg/ke-day

3.OOE-04

3-50[5-03

10OE-03

ND

4.50E-05

6.OOE-02

1.OOE+00
5.00EE-01

ND

1.00801

10OE+00

0.0OE+00

9.0OE-01

4.OOE +00

5.4OE-01

4.OOE+00

1.6OE-02

ND

ND

6.00EE-01

ND

4.OOE-01

ND

3.OOE+00

4.OOE-01

3.0OE=01

ND

ND

2.OOE-02

ND

ND

ND

ND

ND

ND

ND

ND

ND

5.00E-05

ND

3.OOE-04

0.00EE+00

4.ME-05



1

1

1

1

1

1

1

1

1 Arscnic

Barizzn

Chromizin (VT)

L..d

Zill

Voca

SDECAR.XLS

2-Banorz

Tctrachloroctkxzx;

Tolue=

01.rot.lili

Chernlail

E*!benzcm

Xylems

SVOCS

Plznot

Bc„zoic acid

Naphiha=

2-Metkyinapht,betcne*

AA'/40*bve'

Aecnaphth:m

Drbcniofuran=

Fluor....

Mninthr"10*

Fh,oranthens*

Bcnzo(a)anthracer=*

Chry=

RISC«hy,Ozxyl)phihalate*

Benzo(b)fluorantbent

Bcrzo(k)fluonnihitz

Benzo(.)pyr=

1,*00(1,2,3.id)py=f

Dibcm«a,h)anthragene-

Bcazo(:Ai)pcnykno*

PCBs

Aroclor 1242

Aroctor 1254

P¥Zsticidcs

beta-BHC

Dicldritf

4.4'-DDE

Endrin*

Endosulfan II

alpha-€hlord=

Source:

Slope Inhalation

(ing/ki-diyMt

5.OE+1

ND

4.lE+1

ND

ND

ND

ND

ND

ND

ND

1962

263

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.IE-1

6.IE-2

ND

6.l E-1

6.IE-1

6.1

6.l E-1

6.IE-1

ND

1.SE+0

1.6E+1

ND

ND

ND

IJE+0

TABLE *41

DEFAULT DERMAL SLOPE FACTORS

SOIL

RAMCO STKEL- BUFFALO, NEW YORK

04

(m:/ke*y)-1

1.75

NA

ND

ND

ND

ND

HAD: 1*alth **¥*.„,4,1 Docunzat for Tetrachloroeth=

HEAST: Health Effecu Assessment Stmumfy Tables. Azma] 1993 and Eg,plenxntal

Documems (July, 1992 sal Nomber. 1992).

IRIS: tnitgrated Risk Information System. On>linn.

TEF: Toxicity equvatency factor based ca carcinos®nicity re,bati< to benzo<a)py,vin.

ND

ND

ND

ND

19E-2

5-2E-2

ND

ND

1.BE+0

1.6E+1

3.4£-1

ND

ND

IJE+0

Page 1 of 1

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

7 JE-1

7.]E-2

!.462

73E- 1

7.3E-1

73

7JE- I

7 JE-!

ND

7.7

7.7

Der,nal Abior,Oom

100

3

10

13

13

30

100

100

100

100

100

I3

90

too

90

100

40

100

100

100

100

100

100

[00

100

100

too

30

too

too

too

100

100

100

100

100

91

too

90

too

80

80

Dermal

(mg/krday)4

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

7.3OE-01

1.46E-01

1.40E42

7.3OE-01

7.3OE-Ol

1.22£+01

7.30£41

7.3OE-01

ND

ND

ND

2.9OE-02

5.20802

ND

ND

1.75EE +00

ND

ND

ND

ND

ND

ND

ND

7.7OE+00

7.7OE+00

1.98£+00

1.6OE+01

3.78£41

ND

ND

1.63E+00



CTRES-2.XLS

Equation

Units

R©ferenes

Chemical

INHALATION DURING WADING

Bc„zoic Acid

Di-n-butyl phth,late

Bull banzyl phthalate

Daily

Intake

Di

mg/ke-€lay

(a)

INCIDENTAL INGESTION OF SURFACE WATER

Benzoic Acid 2.76E·07

DJ-n-butyl phlhalato 2.76!3-08

Butyl bonzy! pht.lato 2.0715·06

DERMAL CONTACT WrrH SURFACE WATER

Borzoic Add 8.38808

Di-n-boyl phaikto 3.795·08

8*1 bonzyl phth,1.0 2.84£00

FISH INGESTION

Bonzoic Acid

Di-n-bityl p,Fialato

Boyl benzyl phlhalato

DERMAL CONTACT WrrH SEDIMENT

inors,nic,

Ar/cnic

Chromium

Copper

L<Id

Mq=

Mercury

Niclost

Zinc

Chromium Vi

1.78£47

1.181£-06

8.33E-09

NA

NA

4.08 807

1.45807

6.21 E·07

6.72£-07

5.72£47

1.12&43

3.61£49

1.69E-07

6.861507

8.12£-00

TABLE 6-22

RISK CHARACTERIZATION

HYPOTHETICAL CURRENT LAND USE TRESPASSER EXPOSURE

RAMCO STEEL - BUFFALO, NEW YORK

Noncardnogenk Effects

Reference

Do•e

1 Rn) =

m g/kg-day

(b)

ND

ND

ND

Pathway tolat

4.OE+00 -

1.0601 -

2.OE-01 -

1 P,lhway to,•1 -

4.OE+00

1.OE-01

1.2601

Pithway taial

4.OE+00

1.OE-01

2.OE·01

Palh,ny total

3 OE·04

3.OE-04

ND

ND

7.OE-03

4.SE-03

2.OE-02

9.OE-02

3.016-04

Hazard

Quoilent

HQ

unttlm

(C)

= Not Applicable

- Not Applicable

= Not Applicable

OE+00

7£·08

3£47

IE·07

48-07

25·08

4507

11.01

6807

Not Applicable

Not Applicabb

28.06

2806

- 51504

- 1£43

Not Applicable

= Not Applicable

- 2803

8£43

- 8806

BE-06

2£44

Page 1 of 7

A

Cardnogenic Effects

Daily Slope

Intake Fuctor

DI I M

mg/ke-day Ing/kg-dayl

(b)

6.09£-06

4.04809

2.868-09

9.4$08

9.43£-0

7.09£-09

2.87£-08

1.30808

9.74£49

NA

NA

1.40807

4.99E-08

2.1 38-07

2.3OE-07

1.96807

3.84E·06

1.2AE-09

5.798-06

2.33E-07

2.78808

X

A

X

A

.

A

.

A

A

X

K

X

X

X

.

ND

ND

ND

ND

ND

ND

ND

ND

ND

I.BE+00

ND

ND

ND

ND

ND

ND

ND

ND

Path,ny total -

ND

ND

ND

Pulhway tocal

Mwiywa

ht}m,ay Wal =

Risk

CR

unmeis

(d)

Not ApplicuM

Not Applicable

Not Applicablo

OE+00

Nd Applicabi

Not Applic.blo

Noi Applicablo

OE+00

N* Applic.ble

Nd Applicabli

Not Applicabb

OE+00

Not Applicabio

Nd Applic•bb

Nd Applical,b

OE +00

98.08

Nol Applicablo

Not Applicams

Not Applicablo

Not Applicable

Not Applieab

Not Applicable

NM Applicble

Not Applicabb



CTRES-2.XLS

Equation

Units

Roferonoo

VOCS

Aootons

Carbon disulfido

Chloroform

2-B,Aanor»

1,1,1-Trichloroetham

Trichloroetbons

Tolue-

Elhylbenzm,

Xylo=

SVOCS

Naphthalcoo

2-Metivlnapht/=

A ..

Fluorcm

Ph..Int}lili

Fluoranthons

Benzo(•)0*hnocro

Ch/yacri

Bts(Zetkyn.xy)*1*halat.

B..zo(b)nuor=hor.

PCB.

Aroch!..1248

sticide,

4,4-DDE

Erlrin

ErxioB.fln 11

4,4-DDD

4,4-DOT

End,in *orr

INHALATION OF SOIL

METALS

Aracnic - Total

Barium - Tout

Chromium - Total

LId-Toll

Mercury · Total

Zinc - Total

Daily

Intake

DI

Ing/kg-y

(I)

6.23509

2.07£-10

1.53£-10

1.49E-09

3.178-it

1.03E-10

3.17E-11

3.1OE 11

2.38E-10

1.14!508

7.23£49

1.03£-09

2.27E49

1.OBE-08

1.7!E-08

3.82£49

1.03E-06

4.161,08

6.70£49

7.95£49

3.44£-It

2.nE-10

1.9820

3.9BE-10

1.IOE-13

4.WE-10

4.24£·11

9.3OE-11

1.OBE·10

8.86E-10

1.67£-10

8.27E-11

Nonaardnogenk Effecti

Reference

D"e

RID

mg/kg-diy

(b)

1.OE-01

6.32-02

1.OE-02

5.OE-02

9.OE-02

7.0843

2.0241

9.0£02

2.OE+00

/ ND

1.6£-02

4.2£-02

6.OE-02

4.02-02

ND

4.OE-02

ND

ND

2.0£02

ND

ND

3.0804

4.OE-05

ND

4.3804

ND

Pelh•/ay Mlal v

ND

1.OE-04

ND

ND

1.OE-04

ND

TABLE 6-22 (Continued)

- 7£-07

2£47

- 2£41

- 6E-08

- Nd Applicable

- 4E-0'7

Not Applicable

- Not Applicable

2£-06

- Not Applicablo

Hazard

Quotlent

HQ

unltless

(C)

Not Applicable

- Not Applic•ble

- 3E·07

3E-06

= Not Applicable

4E-07

m Not Applicable

6Eke

3£-09

2E-06

3E-08

6E.10

IE-08

3E-10

3£-10

lE-10

3£43

Not Applicable

2E-06

Not Applicable

Nol Applicable

IE·09

Not Applicable
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Daily

Inae

Dl

mg/kg-day

(a)

2.1 4Em

7.09811

5.31 Eli

5.12£10

1.775 It

3.54&11

1.77Ed 1

1.06£-11

8.86511

2.DE-09

3.90£-09

2.48 E-09

3.54610

7.79&10

3.72£-09

3.88E-09

1.3 1 E-09

3.54809

1.43£-08

2.13£-09

1.43E-It

3.19EA I

3.72£It

3.04610

5.73£-11

2.83E-11

1.18£-11

7.63611

6.78E-It

1.36810

3.781514

1 .71 E-IO

I

X

X

X

K

X

X

X

X

X

X

A

X

X

X

X

X

X

X

X

A

X

X

X

X

X

X

X

X

X

X

CardnoRenk Efrects

Sk,pe

SF

ling/krday)-1

(b)

ND

ND

6.1 E-03

ND

ND

1.OE-02

ND

ND

ND

ND

ND

ND

ND

ND

ND

7.3E-01

1.SEE-01

1.4E-02

7.3E·01

7.7E+00

3.BE-01

ND

ND

2.7E-01

3.8801

ND

5.OE+01

ND

4.1 E +01

ND

ND

ND

Path.,iy total

</Inler

Risk

CR

unltte,a

(d)

Not Applimbb

Not Applic*blo

3E>13

Not Applicabb

Not Applicabb

4E-13

Not Applicablo

Not Appliablo

Not Applicablo

Not Applicablo

Not Applicablo

Not Appticabb

Not Applicablo

Not Applic.bls

Not Applicabb

1 E-09

5610

2610

2EE-09

ZE.06

6512

Not Applicablo

Not Applicablo

BE-li

2611

Nd Applicablo

IE-07

6E>to

Not Applicablo

3809

Not Applic.blo

Not Applicablo

Not Applicabo



CTRES-2.XLS

VOC

Equation

Units

Refercioe

Acetcm

2-Butanom

Tctrachloroethcno

Toiucas

Chlorober,zens

Ethyl benzari

Total Xylenes

SEMI-VOC

Phorol

Bcnzoic Acid

Naphthal=

2-Metkyinaphthatens

Ainaphthylene

Aoeria#lhono

Dibenzofuran

Fluor=

Phol,Iuhrmo

Anthraoer=

Fluoranthons

Bcnz«.)anthmocm

Chrys©no

89(2·©l,yi}xyl) pht}-lak

Bcnz«b)nuorant),arw

Bcnz«k)nuor.,hens

Bc.«a)py=

Wono(l,2.3-<d)pyrem

Dibor,zo(a,h)„11)ve,uns

Bc-0($}d)poryll.

PCBS

Aroclor 1242

Aroctor 1234

PESr

beta-BHC

Dieldrin

4,4'-DDE

Eirin

Endoeulfan 11

alpha.Chlordam

Daily

Intake

D1

mR/kg-day

(I)

2.16 E-13

5.03814

4.94£-15

2.47E·13

7.4 IE-13

2.47615

3.7OE-13

4.94&13

4.69£43

3.70&13

1.48E·13

NA

4.45814

6.30614

NA

7.16E-14

4.1IE-13

1.17613

5.39£-13

7.176 13

3.71613

4.73&13

2.27512

6.99813

4.06613

4.401513

3.331513

8.901, 14

2.42&13

2.10&13

9.73816

6.17816

1.19EE- 14

7.65515

3.46615

1.89613

2.01 E-13

1

1

1

Nonawdnogenk Effects

Reference

Doce

]UD =

mg/kgday

(b)

/ ND

/ ND

ND

3.OE-01

ND

ND

1.OE-01

6.OE-03

3.OE-01

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

Pathway total

TABLE 6-22 (Continued)

Hazard

Quoilent

HQ

unitless

(C)

Not Applicable

2£-13

Not Applicablo

Noi Applicable

7E·14

4E-13

IE-14

Not Applicable

- Not Applicablo

- Not Applicable

= Not Applicable

= Not Applicablo

- Not Applicablo

- Not Appliomblo

- Not Applicable

- Not Applicabb

- Not Applicabb

- Nov Applicable

- Not Applicable

- Not Applic.ble

= Not Applicable

= Not Applicabb

. Not Applicablo

- Not Applicable

- Not Applicabb

- Not Applicable

- Nol Applicable

- Not Applk,hlo

- Not Applicablo

= Not Applicabls

- Not Applic•bio

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Noi Applicable

21.06
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Daily

Intake

DI

mg/kg-day

(I)

7.42£-14

1.7514

1.69E-15

8.47E-16

2.54£-15

8.47E-16

1.27£45

1.69£-13

1.612-13

1.27E- 13

3.08614

NA

1.52614

2.16&14

NA

2.46£-14

1.41&13

4.02£-14

1.8315-13

2.46E·13

1.278-13

1.62E-13

7.ME-13

2.40E-0

1.39E-13

IVE-13

1.13E-13

3.03814

8.29E-14

6.477£-14

6.891514

7.1913-16

3.34E-16

2.12£-16

4.WE-15

2.62£-15

1.18E-15

I

X

X

X

A

X

X

X

X

.

.

.

A

X

X

X

X

X

K

X

.

A

K

A

A

X

X

A

X

X

X

X

Cardnogente Effects

Siope

SF

(mg/ke=day)-1

(b)

ND

ND

2.9E-02

2.OE-03

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.lEAl

6.1 E-02

ND

6.IE·01

6.1&01

6.IE+00

6.IE-01

6.115-01

ND

ND

ND

Pathway total

1.8E+00

1.6E+01

ND

ND

ND

1.3E+00

Cancer

Rlik

CR

uniti-

(d)

Not Applicable

Not Applicable

3£-17

2818

Not Applicable

Not Applicable

Not Applicabb

Not Applicablo

Not Applicable

Not Applicabb

Not Applicablo

Not Applicable

No( Applicable

Not Applicable

Not Applicablo

Nci Applicabb

Not Applic.Wo

Not Applicable

Nal Applicable

Not Applicabi

SE·14

lE-14

Na Applicablo

le-13

9E-14

9£,13

7E-14

ZE·14

Nc* Applicablo

Nc* Applicable

Not Applicabbo

IE-15

SE-13

Not Applicablo

Not Applicablo

Not Applicable

ZE- 13

3E-09



CTRES-2.XI-S

VOC

Egzation

Units

Referenoo

INGESTION OF SOIL

METALS

Arscnic -Total

Barium -Total

Chromium = Total

L'ad- Total

Mercufy - Total

Zinc - Tdal

2-Bulanon©

Tetrachloroct)m:

Tolums

Chlorobonzeri

Elkyl bonzc=

Total Xyloms

SEMI-VOC

Phill;

Borudo Add

NaphW=

2-Methytrpliki,lono

Acer-kyleno

A=pithono

Dibc,zob,ren

r ·

Anthmocno

Fluoranthon©

Py'll

Bcm«a)am]„accne

Ch,yecno

Bls(2-clk,lhaxyl) phthalate

Bcnzo(b)fluoranhoos

Bcru«k)nuora*.Im>

Belize(a)py=

14<00(1,2,3-d)pyrenD

Diberwz«a.h)anthracers

Benzo(ght)porylon=

PCBS

Aroclor 1242

Aroclor 1234

Daily

Intake

DI

mg/kg-day

(a)

4.ME-06

3.10E-05

2.76E-05

5.35£-03

1.54£-08

6.96E-05

3.02E=08

7.OZE·09

6.89E-10

3.44E-10

1.0]E-09

3.44E·10

3.17E·10

6.89E·10

6.54E·08

3.17E-08

2.OTE-08

1.89£48

6.2OE-09

8.7NE-09

1.12E-08

9.99£-09

5.73E-06

1.64E-06

7.32£-08

I.OOE-07

5.27£48

663£-08

3.19E-07

9.ZE-08

3.67£·08

6.31 EE-08

4.7OE-08

1.33E-OR

3.44808

2.63E-08

2.KE-08

1

t

l

/

Noncardnoginic Effecti

Reference

Dose

/ Re .

mg/kg-day

(b)

/ NA

/ NA

3.0804

7.013-02

5.OE-03

ND

3.OE-04

3.OE-01

1.OE·01

3.02-02

NA

1.OE-02

2.OE-01

2.OE·02

1.0£-01

2.OE+00

6.OE·01

4.OE+00

4.OE-02

ND

ND

6.OE·02

ND

4.01502

ND

3.OE-01

4.OE-02

3.OE-02

ND

ND

2.OE-02

ND

ND

ND

ND

ND

ND

TABLE 6-22 (Continued)

11=rd

Quoilent

HQ

unttless

(C)

2£-02

4E-04

6£%3

Nol Applicablo

SE-03

2£44

- 3E-07

IE·07

Not Applicabb

- 3£·08

5£49

= 2£-08

- 3£-09

3E- 10

IE·07

- IE-08

SE-07

- Not Applicablo

- Not Applicable

IE-077

- Not Applicabie

- 241

- Now Applicabk

- SE.08

- 2£-06

3E-06

- NM Applicable

- Not Applicabb

- ZE-03

I Not Applicablo

= Not Applicablo

= Not Aplicable

- Nd Applicable

- Not Applicuble

= Not Applicab10

Not Applicable

Not Applicable
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Daily

intake

D1

mg/ke-day

(a)

1.64 E-06

1.06£-05

9.451506

1.9OE-05

5.27809

2.39£45

1.03508

2.4OE-09

2.36&10

1.IME-10

3.54810

1.18810

1.77510

2.36610

2.24808

1.77E·08

7.09809

6.49&09

2.13809

3.01 E.09

3.84£49

3.42£49

1.96£-06

3.61 E.09

2.58£-08

3.43608

1.81 E-08

2.27808

1.OPE·07

3.331506

1.94£48

2.16£48

1.61 E-08

4.33E-09

1.1 BE-08

9.03E-09

9.NE-09

X

X

X

X

X

X

X

A

X

X

X

X

.

.

A

.

X

X

.

.

.

X

X

/

.

.

X

.

X

K

A

.

X

Cardnogentc Effects

Skm

SF

(mg/kg-day)-l

(b)

1.BE+00

NA

ND

ND

ND

ND

ND

ND

2.9E-02

5.ZE-02

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

7.3E-01

7.3£-02

1.4EE-02

7.3E-01

7.31501

7.3E+00

7.3£41

7.3£41

ND

7.7E+00

7.7E+00

Cancer

Risk

CR

unlilees

(d)

3E-06

Nox Applicable

Not Applicable

Not Applicable

Not Applicabjo

Not Applicablo

Not Applicable

Not Applicable

7E-12

6512

Not Applicablo

Not Applicablo

Not Applicable

Not Applicabi

Nd Applicablo

Not Applicablo

Not Applicablo

Not AppljcBble

Not Applicab

Not Appilibb

Not Applimbio

Not Applicablo

Not Applicablo

Not Applicablo

Not Applicable

Not Appl;cabu

l E-08

2£-09

2£49

2808

IE-08

ZE-07

1 E.08

3809

Not Applic•bb

7E-08

7£-06



CTRES-2.XLS

VOC

Equation

Units

Reforenco

pESr

beta-BHC

Dioldrin

4,4'-DDE

E:%!rin

Endosulfun H

alpha-Chlordam

DERMAL CONTACT WrrH sOIL

METALS

Amcnic- Total

Barium- To(al

Chromium -Total

Lcad · Total

Mercury- Total

Zino-Total

Aootoni

2.B-=

BIlli.

Tctrachlorocthom

Tolucm

a· ·

EthY) bon=no

Total Xylems

SEMI-VOC

Phon/1

Benzoic Add

NaphiIcnc

1Mctio'InaphlhRicne

Accnaphthylens

A ...

Dibenzofunn

Fluorcio

Pbonanthrens

Anthraccrn

Fluor/nul:no

Bcnz«.)anthrao=

Chrys¢no

BiB(2«kylhoxyl) phthalate

Daily

Intake

D1

mi/kg-day

(a)

1.44 E-07

9.30807

8.27E-07

1.67£=06

4.61&10

2.09806

2.93510

1.36£-10

8.618-11

1.67E-09

1.07E-09

4.82810

1.965-08

1.33E·08

6.BE-09

5.68 E-09

1.86£49

2.63E=09

3.*E=09

3.00£09

1.72E=06

4.91 E-09

2.26£-08

3.00£-08

1.58EAB

1.99£08

9-58E-08

9.05£-09

2.10609

2.07610

1.035 10

3.10&10

1.03810

1.33&10

2.07&10

Noncardnegenk Effects

Reference

DOG®

#Rm

mg/kg-day

(b)

ND

3.OE-05

ND

3.0504

5.OE-05

6.086·05

Path-y to(al

3.0 E-04

3.3803

3.OE.04

ND

4.SEE=03

9.OE-02

I.OE-01

5.OE-02

ND

1.OE-02

2.OE.01

2.68-03

9.OE-02

2.OE+00

3.4E-01

4.OE+00

1.6E-02

ND

ND

6.OE-02

ND

4.0£02

ND

3.OE-01

4.OE-02

3.015·02

ND

ND

2 OE-02

TABLE *-22 (Continued)

Hamrd

Quottent

HQ

unttless

(C)

Not Applicable

3E-06

Not Applicable

62.06

22.05

BE-06

2802

SE-04

= 3804

= 2803

= Not Applic•blo

= 1 E-03

= 2803

= 9£*6

- 4848

= Not Applicabb

1 BOB

- 2E49

4EE-08

- 2E-09

- IE IO

- 4&006

4E-09

4807

- No: Applicable

- Not Applicable

4808

Not Applicabb

= 7£48

= Not Applicabjo

ZE-08

= 6E-07

IE-06

- Not Applicablo

= Not Applicabk

= SES-06
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Daily

Intake

DI

mg/kg-day

(8)

1.00610

4.66E-11

2.95611

5.nE-10

3.66&-10

1.MEE-10

4.93806

3.19E·07

2.84£47

3.7 IE-07

1.58£-10

7.161507

3.IOE-09

7.2IE-IO

7.096 It

3.54E-11

1.06E-10

3.54£-11

3.3 IE-ll

7.09E- 11

6.72809

5.3IE-0

2.13£49

1.95E-09

6.38E-10

9.03£-10

1.ME·09

1.03£509

3.89£09

1.682-09

7.74£49

1.03E-08

5.42E-09

6.82E-09

3.28£48

X

X

X

I

X

X

K

K

X

X

X

.

I

X

.

X

.

.

X

X

X

X

.

A

K

K

X

X

.

Cardno«entc Efrects

Slope

Factor

SF

(mg/kg-dayl

(b)

P*thway total

ND

ND

2.915-02

12£42

ND

ND

ND

ND

1.BE+00

1.6£+01

3.41501

ND

ND

1.38+00

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

7.3E-01

1.SE-01

1.41£42

1.BE+00

ND

ND

ND

ND

ND

Cancer

Risk

CR

unltles•

(d)

2E-10

7E-10

IE-It

Not Applicablo

Not Applicabb

2E-10

3E·06

9£-08

Not Applicable

Nol Applicbko

No, Applicable

Not Applicabls

Not Applicablo

Not Appliciblo

Not Applicablo

ZE-12

26/2

Not Appacibb

Not Applicable

Not Applkablo

Not Applic.bls

No* Applicabk

No* Applic.ble

No* Applicabls

No( Applicabic

Na Applicablo

Nol Applicable

Not Applicablo

Not Applicablo

Not Applicablo

Not Applicable

Nal Applicable

Not Applicabic

4£49

1 E-09

3E-10



CTRES-2.XLS

Equation

Units

Reforence

Bcnzo(k)nuorant}m,

Bcozo(.)pyrezz

11000(1,2,3--cd)pyre:v

Dibenz«a,h)anthrao©no

Bcnzo(ght)perylens

PCBS

Aroctor 1242

Aroctor 1254

PEST

beta·BHC

Dicldrin

4,4'-DDE

E*trin

Eodosulfin Il

al#I-Chlordair

Inorianica

Anctic

Bari'In

Chromhm

Copper

L.ad

Mar*Ar=o

Mercury

Nicki

Zinc

VOC'§

Aoctor'

Berzono

2-Butano-

Carbon Disulfido

Chloroborzono

Chloroform

1,1-Dichiercifix=

E#lb.Inzer.

1,1,2,2-Tetrachloroothano

Tetrachloroothens

Tolusm

1,1,1-Trichlorosthan°

Trichlorootlzns

Xylelle

Daily

Intake

D1

mg/kg-day

(a)

1.7OE-OB

1.89E-08

1.41 E-08

3.98£-09

1.03E-08

7.90£49

8.418·09

8.78511

4.OBE-1 1

2.38E·11

3.OOE-10

3.20£-10

1.43£-!O

Noncardnogenk Effects

Reference

Dole

1 RID -

mg/keday

(b)

/ ND

/ ND

ND

ND

ND

ND

ND

ND

5.OE-05

ND

3.OEW

4.0£43

4.8&43

1 Athway total =

Noncardno,ink Erricts

Total of at) path,vays -

Total of all pathum,0 -

Total of all pit}mays -

Total of all path,vays -

Total of all path•,i>i -

Total of *11 p•th,vays -

Total of all pathways -

Tout of all pathwiys -

Total of all p.thwi>i -

Total of all pal)rways -

Tool ofall path*sys -

Tolat of all patin-ys -

Tout of ati path.,ays -

Total of all pat}m, -

Total of all pathv/*F -

Total of all P.thways -

Total of all path,71 -

Total of all pally„sys -

Total of all pathways =

Total ofall pathways =

Total of •11 path..y, -

Towl of all puthways -

Total of all patim,uys -

TABLE &22 (Continued)

Hazard

Quoilent

HQ

unttlis

(C)

Not Applicable

Not Applicabb

Not Applicable

Not Applicabb

Not Applicabb

Not Applicable

Not Applicablo

- Not Applicable

BE·07

= Not Applicablo

- 2E-06

BE»6

- 32-06

2£.03

21.02

7E-04

82-03

OE+00

OE +00

ZE-03

IE-04

SE-06

3804

3E-07

OE+00

2E07

3£-09

6E·08

2808

OE+00

7E-09

OE+00

48-08

7£49

BE-IO

IE«08

6£-10

Page 6 of 7

Daily

Intake

DI

mg/kg-day

(a)

5.8809

6.49£49

4.84£-09

1.4E-09

3.5£-09

2.7 IE-09

2.88809

3.OlE-11

1.40£-11

8.86£-12

1.71EIO

1.IOE-10

4.96E-11

I

X

X

X

X

X

X

A

A

X

.

X

X

Cardnegenk Effects

Slope

FIctor

SF

(mg/kg=day)-1

(b)

7.3E-01

1.ZE+01

7.3E-01

7.3E-01

ND

7.7E+00

7.7E+00

2.OE+00

1.6E+01

3.BE-01

ND

ND

1.6E+00

1 Pathway total

Cardnogenk Effects

Tout of all pithways -

Total of all pathways -

Total of all palt,-$ -

Toulotall *31„ay• -

Total of all path-¥01 -

Tout of all patimly, -

Tout of all palk•/ays -

Total of d pa:bways -

Total of allpath•/0 -

Total ofall path..3 -

Total of all pithy,13 -

Tou\01.Up•th.,ay, -

Total of all Bib•/ays -

Total of all path•,mys -

Totalofall path./ays -

Total of all path,/ays -

Tout of all p*th•,ays -

Total of all pathways -

Total of all pathways -

Total ofall path•/ays -

Total oral palh•/ay, -

Total ofall pathways -

Total of all pathways -

Cancer

Rlsk

CR

unluess

(d)

4E<09

BBOB

4E-09

1 E-09

Not Applicabto

2/.08

2154

6811

2610

3E-12

Not Applicable

Not Applicabb
8E-11

2£41

3£#

OE+00

3E-09

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

98-12

OE+00

OE+00

OE+00

3813

OE+00

OE+00

OE+00

RE-12

OE+00

OE+00

4813

OE+00



CTRES-2.XLS

SVOCS

Ao...phtl

A"r/phtkylcir

Anthnocm

Bcnz«a)anthra=,

Bcm«b)nuorathono

Bcru«k)fluoranthono

Bcm«g,41)perylens

Bcm«*)pyren.

Bcnzoic acid

Bisgotkylhayl)*halato

Butyl benxyl plythalat©

Chry,coo

Di-0-butyl phthalato

Dibeazo(a,h)anthraccm

Dibeazoftin

Dietkylpht.halato

Flu.lint}'I-

Fluorcio

Inden« 1,2,3-c,d)pyreno

LMetto,tripiek.

4-MethylpE=,01

NaphtH=

Ph....thr...

Pnot

PCBS

Arochlor 1242

Arochlor  248

Arochlor 1254

Pesticides

bew-BHC

81*-€hlordam

4.4'·DDD

4.4'-DDE

4.4'-DUT

Dicldrin

Erd,in

Endrin kztons

Endosulfan 11

Heplachlof opoo,ido

Total of all palkways -

Total of all pathways -

Toulota\\1*huys -

Total of all pathways -

Tolal of all pathways -

Total of ati puthw,F -

Total of all pathwaya -

Nonaardnogente Effecta

Total ofall pathways -

Total ofall pathways -

Total of ill pathways -

Total of all pathways -

Total of all pathwaB -

Toul of all pthways -

Towl of all p•thways -

Total ofall pathways -

Total of all pathways -

Tout of all pathways -

Total ofall peth•/aB -

Total of all pathuys -

Tout of all p•thway, -

Total of all path•,ays -

Total of all pathways -

Tout of all pah•,ays -

Total of ill Flhways -

Total of all pothways -

To*al of all path,ays -

Tolal of allpathways -

Total of all Path•/.3 -

Tolal of Ill pathways -

Tout of all pal)Mays -

Towl of al! pathw,F -

Toul of all p.th,vays -

Total of at] Path'/ays -

Tout of .11 pathways -

Total of allpathways -

Tolal of all pathwiys -

Total of all path•,ays -

Total of all pathways -

TABLE 642 (Continued)

21107

OE+00

715.06

OE+00

OE+00

OE+00

OE+00

OE+00

1 E-07

2£45

506

OE+00

7807

OE+00

OE+00

OE+00

3E-06

4807

OE+00

ZE-07

OE+00

ZE-06

OE+00

1 E-07

4E·06

OE+00

OE+00

OE+00

OE+00

1 E-03

OE+00

OE+00

4E-07

4806

8 E-06

OE+00

3843

OE+00

Total of all pilhys -

Total of .11 pathways -

Tclal d an plum,&3 -
Total of *11 pathways -

Total of all path,ve),8 -

Total of all Pathsys -

Total of all pathways -

Cardnegenk Effecu

Tout of all pathways -

Total of all pathways -

Tolal of all pith,/aye -

Total of all path,nyo -

Total of allpathwaye -

Total of all pathways -

Total of all paihways -

Total of all pathways -

Towl ofall path•ays -

Total of all pathways -

Toul of '11 pathways -

Total of all pathways -

Tout ofill pathwaN -

Total of all pat),•,my. -

Totalofallpath-ys -

Total of all path•,ays -

Total of all pathys -

T-1 of all pvays -

Totalofan,er-yi -

Total of all path•,ays -

Tout of all pathyvays -

Total of all pathi.sys -

Total of all Path,p,mys -

Toul 01 6 ph-F -
Tdal of.11 path..3 -

Total of .11 path•/sy, -

Tout of all p.th,vays -

Total of all path•va,1 -

Total ofall path#13 -

Total of all path,#ays -

Total of all pathways -

Total of all chernkals and pathinhys - | 3E< i Total or all ch,m§cals and pathqys -|

(a) Soo Table• 3(B) Ihri,1*h 12(B) for derivation of intalco valu.

(b) Soo Tablee 26 through 29 for tmicity values.

(c) Hazard Quotic# is tho ratio of calculated intab (DI) over ic©eptabb intab (RfD).

(d) Canocr risk is tho unilleaa probability of In tzlividul doveloping cncer as a result of exposur© to demicals aasociated with tho Dito.

ND -Not Determinod

' Not Applicable indicates that an HQ or CR cannot b© calculated because the cmical m not detectd in thal nuiwn anj/or toxicity val.106 m not available.
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OE+00

OE+00

OE+00

2£·08

32 08

284

OE+00

22-07

OE+00

ZE-09

OE+00

3£-09

OE+00

4E-09

OE+00

OE+00

OE+00

OE+00

2£4

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

9£-08

ZE-08

IE-07

28-10

32-10

BE>ll

25>11

2611

1 E-09

OE+00

OE+00

OE+00

OE+00

4£4 1
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VOC

Equation

Units

Rofer©noo

Chernknal

INHALATION OF SOIL

METALS

Amcnic -Total

Barium - Total

Chromium - Tolat

LIad -Total

Mercury · To(al

Zinc.Total

2-Bancm

Tetrachloroothcne

Toluer.

a· ·

Etkyl benzcne

Total Xylenes

SEMI-VOC

Phonot

Benzoic Actd

Napilylono

2.Mothyln,phthotens

Acenaphthyleno

A=*whens

Diber.ofuran

Fluoreno

Ph...mhrcne

Anthraccri

Fluc,anthone

Pyleno

Bcnz«a)anthraccm

Chi"...

BIB(2«1thexyl) phth,lato

B©nuo(b)fiuoranU.r»

Beru«k)nuorant}zi

Benzo(a)pyins

Indcno( 1,2,3-od)pyrc-

Dibcnz«a,h)anthraccno

Benzo(ghi)perylenc

PCBS

Daily

Intake

DI

mg/kg-day

(a)

9.38£-12

6.07E- 11

5.39E- 11

1.09610

3.01 E-14

1.36E-10

5.9OE-14

1.37E-14

1.33615

6.74E-16

2.028 1 3

6.74&16

1.m E-13

133E-15

1.28&13

1.OIE·13

4.04&14

NA

1.21 E-14

1.72£-14

NA

1.95614

1.12613

3.AE-14

1.47E-13

I.96E- 13

1.01 E-13

1.29E-13

6.2OE-13

1.91ED

1.11&13

1.BE-13

9.14E- 14

2.43£-14

6.39614

t

1

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

TABLE 6-23

RISK CHARACTERIZATION

CURRENT AND FlrrURE LAND USE INDUSTRIAL EXPOSURE

RAMCO STEEL - BUFFALO, NEW YORK

Noncardnogenic Effects

Reference

Dose

1 RID =

mg/keday

(b)

ND

3.OE-01

ND

ND

1.OE-01

6.OE-03

3.OE-01

ND

ND

1.OE-04

ND

ND

1.OE-04

ND

Hazard

Quollent

HQ

unltless

(C)

I N Applicable

= 6Ed

= Not Applicable

= Not Applicable

38-10

u Not Applicablo

Not Applicable

SE-14

Not Applicabb

Not Applicable

2E-14

IE-13

3E- 15

Not Applicablo

= Not Applic.ble

- Not Applicablo

- Not Applicable

- N* Applicable

- Nox Applicabto

Nd Applicablo

- Not Applic.bio

- Not Applicable

- Not Applicable

- Not Applicable

= Not Applicable

Nd Applicablo

- Not Applicablo

- Not Applicabb

- Not Applicable

- Not Applicablo

= Not Applicable

Not Applicable

= Not Applic.ble

- Not Appticabl©

Not Applicable

Page 1 of 5

Daily

Intake

DI

mg/kg-day

(a)

3.356-12

2.17E-It

1.93&11

3.88611

1.07£-14

4.86&11

2.llE-14

4.9OE-15

4.81616

2.41616

7.226/6

2.41&16

3.6IE-16

4.81616

4.57514

3.6OE-14

1.446·14

NA

4.338-13

6.13£-13

NA

6.98 E-13

4.OOE-14

1.14E-14

5.23814

6.99£44

3.62614

4.61£44

2.21 E-13

6.8 1 E-14

3.96E-14

4.29814

3.26E-14

8.67£-15

2.36E-14

X

X

X

X

X

X

X

K

X

X

X

X

X

A

A

A

A

X

X

X

X

X

.

X

X

X

X

X

.

A

X

X

X

.

3.OE+01

ND

4.l E+01

ND

ND

ND

Cardnogenic Effects

Slope

SF =

(mg/kg-day)-1

(b)

ND

ND

2.9E-02

2.OE-03

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.IE-01

6.IE-02

ND

6. IE-01

6.IE=01

6.IE+00

6.IE-01

6.IE-01

ND

C,lilli

Risk

CR

unlile•s

(d)

2£-10

Not Applicable

8810

Not Applicablo

Not Applicable

Not Applicable

Not Applicablo

Not Applicabb

lE-17

3619

Not Appticablo

Not Applicabls

Na Applicabio

Nd Applicabio

Not Applicablo

Nci Applicable

Not Applicable

Not Applimblo

N Applicible

Not Applicablo

Not Applicable

Not Applicablo

No, Applicablo

Not Applicabb

Not Applicabbc

Not Applicabb

2814

38.13

Not Applicabb

4E-14

2614

38 13

ZE-14

SE-15

Not Applicabb
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E*:ation

Units

Refermoo

Aroclor 1242

Aroctor 1254

PEST

beta-BHC

4,4'-DDE

Endfin

Erdosulfan Il

alpha-Chlordano

INGESTION OF SOIL

METALS

Arionic-Total

Barium - Total

Chromium - Total

6:ad- Total

Mercury - Total

Zinc · Total

VOC

2.&10.AnOns

Bonzeno

T©tmchloroethol»

Tolums

Chloroben...no

Etkyl bc.:coo

Tdal Xylonce

SEMI-VOC

Phonot

Bonzoic Ackl

Napht/=tens

2-Melhh=pht),leno

Accniplihicns

Accraphtheno

Diberzofuran

Fluore=

M=threnD

Anthraccoo

FluoTErikim

Pyren.

Bcm«.)anthreocne

Chrys/n,

Bis(2-c,hythxyl) phihalate

Bcozo(b)nuorantirix

Ber:zo(k)nuoranthino

Daily

intake

DI

m g/kg-day

(a)

3.1SE-14

3.48£-14

3.72£-16

2.66E-16

1.BBE-16

3.25615

2.09£=15

9.43616

1.31E-06

8.46E-06

7.32£-06

1.SIE-03

4.19E-09

1.90805

8.DE-09

1.9[E-09

1.BBE-10

9.39E-11

2.82£40

9.39E- 11

1.4IE-10

1.88E-10

1.7BE-08

1.41 E-06

3.NE-09

3.17E·09

1.69E-09

2.40£-09

3.05 809

2.72£49

1.56808

4.46£.09

2.OSE-08

2.73£48

1.44£46

1.81£48

8.71 E-08

2.66E-08

1.33E·08

ND

ND

ND

ND

ND

ND

TABLE 6-23 (Contlnued)

Noncardnogenk Effecto

Reference H=Id

Dose Quotlent

Rm = HQ

mg/kg-day unluess

(b) (c)

ND - Not Applicabb

ND - Not Applicablo

1 Mway total

3.OE-04

7.OE-02

3.OE=03

ND

3.0£-04

3.0801

1.OE-01

3.OE·02

NA

1.OE·02

2.OE-01

2.OE-02

1.OE-01

2.OE+00

6.O[Al

4.OE+00

4.OE-02

ND

ND

6.OE-02

ND

4.OE-02

ND

3.OE-01

4.OE-02

3.OE-02

ND

ND

2.OE·02

ND

ND

- Not Applicable

Nol Applicabls

m Not Applicabb

- Not Applicablo

- Not Applicablo

= Not Applicabb

- 6£61

- 4E-03

IE-04

- 2£43

= Not Applicable

- IE-03

6E-05

- 88·06

4E-08

= Not Applic.bb
- 9£-09

1 E·09

SE-09

IE-09

- 9811

3E-08

4809

- IE-07

Not Applicable

- Not Applicable

4E=08

Nal Applicable

7E-08

= Not Applicable

- IE-08

- SE-07

= 9E-07

= Not Applicabio

Not Applicablo

= 4E-06

- Not Applicable

= Not Applicablo

Page 2 of 5

Daily

intake

D1

mg/kg-Ay

(I)

1.84£-14

1.96E-14

2.04E-16

9.50!3-17

6.0/E-/7

1.16E-15

7.46E-16

3.37E-16

4.672-07

3.OZE-06

2.69E-06

5.4 IE-06

1.30Em

6.78806

2.94E-09

6.83&10

6.NE-11

3.33E-It

1.01 EE-10

3.33E-11

3.03E-11

6.7 IE-ll

6.37E49

5.03E·09

2.WE·09

1.8 SE-09

6.04E-10

8.35E-10

1.09E-09

9.73E-10

5.38E-09

1.39£49

7.33E-09

9.76E-09

5.13£49

6.4SE-09

3.1 IE-08

9.3OE-09

5.32!509

/

X

X

X

X

X

X

X

X

X

X

A

X

X

K

A

A

.

.

X

X

.

A

X

X

X

X

X

A

.

X

A

X

X

A

X

X

Cardnegenk Effects

Sk'P®

P-ot

SF

(mg/kg-day)-1

(b)

ND

ND

1.SE+00

1.6£+01

ND

ND

ND

1.3E+00

I hthway tout

1.BE+00

NA

ND

ND

ND

ND

ND

ND

2.9£·02

3.2£-02

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

7.3E-01

7.3E-02

1.4802

7.3E·01

7.3[3-01

Cancer

Risk

CR

unlite.

(d)

Not Appilcablo

NoE Applicab10

4E-16

2£-13

Not Applicabb

Not Applicablo

Not Applicab

4E-16

1 Em

BE·07

Not Applicabb

Nol Applicablo

Not Applicabb

Not Applicabb

Nd Applicablo

Not Applicabb

Not Applicablo

2£42

2£-12

Not Applkablo

Not Appl;cable

Not Applicablo

Nci Appnoibb

Not Applicabio

Not Applicablo

Not Applic.bb

Noi Applicablo

Not Applicabb

Not Applicable

No( Applicablo

Not Applica*

Not Applicable

Not Applicablo

Not Applicablo

Not Applicable

4E-09

SE-10

4810

7E-09

4E·09
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Equation

Units

Refermoo

Bonzo(•)pyr=

ind©no(l,2,3-od)pymno

Dibcm«a,h)anthraocno

Berna(shi)peryk:m

PCBS

Aroclor 1242

Aroclor 1254

PEST

bila-BHC

Dioldrin

4,4'-DDE

ErMirin

E,Nicaulfan Il

alpha-Chlorda,v

DERMAL CONTACT WrTH SOIL

METALS

Armenia - Total

Bari In · Total

Chromi=-Total

Imt - Total

Mernlry -Total

Zinc-Total

VOC

Aoeton,

1Butanom

Tanchlorooth:no

ToluM.

Chlorobonze-

Ethyl bontor.

Total Xy ic:.s

SEMI-VOC

Phenot

Bonzoic Acid

Naphth:lens

2-Methytnaphilmlem

Aconaphthyksr.

Acenapht}mo

Diberzofumn

Fluorcm

Ph:nanthren.

Anihnoenc

Fluonnthens

Pyrer.

Daily

Intake

DI

mg/kg«day

(a)

1.nE-08

1.28E-08

3.62E#

9.39£49

1.07E-08

8.43£-09

3.38£49

3.10£49

1.OIE-09

1.44£49

1.83£49

1.63E-OO

9.38E-09

2.68£49

1.23E-08

1.64£·00

3.0804

3.32·03

3.0£44

ND

4.SE-05

9.OE-02

7.ME-09

7.63E-09

7.98 E-It

3.71 E.11

2.35E-it

4.55E-10

2.91£-10

1.32£·10

7.84E-08

3.06£47

4.31847

9.08£-07

2.52£·10

1.14E-06

4.94E·09

1.15£-09

1.13610

3.64E-11

1.69E· 10

3.64E·11

8.43E-11

1.13£-10

3.4EZI

4.OE+00

1.6E-02

ND

ND

6.OE-02

ND

4.OE-02

ND

3.OE=01

4.OE-02

3.OE-02

TABLE *43 (Continued)

Noncardnogink Effects

Reference H,zard

Dole Quoilent

/ Rm - HQ

mg/kg-day unl Uess

(b) (c)

/ ND - Not Applicable

/ ND - Not Applicable

/ ND - Not Applicable

/ ND - Nol Appliesblo

/ NA

/ NA

ND

3.OE-03

ND

3.OE-04

3.0203

6.OE-03

Pithway total

1.OE-01

3.OE·02

ND

1.OE-02

2.OE-01

2.BE-03

9.0802

2.OE+00

Not Applicablo

Not Applicable

- Not Applicablo

- lE-07

= Not Applicablo

- 2806

6£-06

- 206

- 6£43

3E·04

- IE·04

- 9E-04

- Not Applicablo

- 6806

- 1 E-05

SE-08

ZE·08

= No* Applicable

= 6E-09

- ME-10

- 2Ea

9E-10

BE-11

2E-08

- ZE-09

- 2E.07

- Not Applicabb

- Not Applicablo

= 213.08

= Not Applicable

- 4E·08

= Not Applicable

= 9£-09

3E47

SE-07
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Daily

Intake

DI

mg/kg-day

(a)

6.15809

4.58£-09

1.29E=09

3.35609

2.83611

1.338 It

8.39612

1.62E·10

1.04E-10

4.70Ed I

2.37£49

2.73809

2.8OE-08

1.BIE-07

1.61 E-07

3.24807

8.96EE,11

4.07E47

1.76£49

4. IOE-10

4.03 E-It

2.01 E-ll

6.04811

2.01£41

3.02611

4.03E-ll

3.82£49

3.02E-09

1.2 1 E-09

1.It E-09

3.62E-10

5.13E-10

6.54E-10

3.84E-10

3.35£49

9.56E·10

4.40809

5.85EE-09

I

X

X

X

X

A

X

K

X

X

X

X

.

X

X

X

.

X

A

.

A

/

A

.

X

X

.

X

A

A

X

.

CardnoRenk Efrects

Sk,pe

Fahctor

SF

(rng/kg-dayl

(b)

7.3E+00

7.3£01

7.3501

ND

7.72+00

7.7E+00

1.BE+00

1.6£+01

3.48-01

ND

ND

1.3E+00

Path.,ay toul

ND

ND

2.9E-02

5.ZE-02

ND

ND

ND

ND

1.8E +00

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

a,ncer

Risk

CR

unttle=

(d)

4848

3249

9£-10

Not Applicable

2£08

2£4

SE-11

ZE-10

3E- 12

Not Applicabb

Not Applicabb

6£-11

9E·07

SE-08

Not Applloablo

Not Applioablo

Not Applkablo

Not Applicablo

Not Applicabb

Not Applicab6

Not Appticablo

lE-12

lE-12

No& Applicab60

No, AppLIcabio

No, Applimble

Nal Applicabb

Not Applicablo

Not Applicablo

N Applicable

No( Applicablo

No, Applic.blo

Not Applicablo

Not Applic'No

Not Appli-bio

Not Applicablo

Not Applicablo

Nd Applicabb

Not Applicabb
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El.tion

Units

Rof©remo

Bcm«a)anthrioem

Chiysene

BIBC-€thythoxyl) phthalato

Bcm«b)nuorant)=

Bcnz«k)nuorantlrrr

Bcni«a)pyrens

lacno( 1,2,3-cd)pyreas

Dibenzo(a,h)anthraccio

Bc,zo(gbi)poryleno

PCBS

Aroctor 1242

Aroctor 1234

PESr

beta-BHC

Dioldrin

4,4'-DDE

Endrin

Endolutfan It

alpha-Chlordam

Inors•nics

Ancnic

Barium

Chrantlin

Coppst

MR:*,no,0

Mercury

Nicki

Zinc

VOCI

Aoctii

2-Bulanort

Carbon Di,ulfido

Chloroberzons

Chloroform

1,1-Dichloretham

Elhylb©nzeno

1,1.2.2.T©trschloroch-

Totrachloroothens

Toluens

1,1,1-Tnchloroctno

Trichlorod=

Daily

Intake

D1

mCke-day

(/)

8.62809

1.08808

3.22£08

i.6015-08

9.28£49

1.03E-OB

7.70E-09

2.17£09

3.64509

4.31 E-09

4.39E-09

4.79611

2.23811

1.41E-11

2.73810

1.73£-10

7.89811

Noncardnegink E

Reference

DIll

/ RID

mg/krday

(b)

/ ND

/ ND

/ 2.0£42

/ ND

/ ND

/ ND

/ ND

/ ND

/ ND

/ ND

/ ND

TABLE *13 (Continued)

frect.

Hanrd

Quottent

HQ

unltleu

(C)

- Not Applicabb

- Not Applicablo

- 3£-06

- Not Applicable

- Not Applicable

= Not Applicable

- Not Applicablo

Not Applicablo

- Not Applicablo

- Not Applicable

- Not Applicabio

ND - Not Applicable

5.0803 - 4£-07

ND - Not Applicablo

3.OE-04 . 9E-07

4.0805 - 4E-06

4.BE<)3 - 2806

1 Pallm,ay wit - 1 E-03 |

Noncardnegenk Effects

Total of all patty**98 -

Tolal of all path•,aye -

Taul of all pathway, -

Tout of .11 path,·ays -

Totatofellpath•,ay, -

Total of allp.thway, -

Total of all patimiye -

Total of allpath•,ays -

Tout 01{ .11 p.huay' -

Total of all pathways -

Total of all path,/ays -

Total of all path,/ay, -

Tout ofall pathways -

Total of all pathwiye -

Total of all pathways -

Total of all pathways -

Tout of all path./ays -

Tout of all patim,ay, -

Total of all pathwaye -

Total of all pathways -

Total of all pathwayv -

Total of all pathways -

3603

3804

2£43

OE+00

OE+00

OE+00

ZE-03

OE+00

BE-03

713-03

OE +00

6/-08

OE+00

315*

OE+00

OE+00

2£09

OE+00

ZE-08

ZE-09

OE+00

OE+00
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Daily

Intake

Dl

ms/kg-dau

(I)

3.08£49

3.87809

1.87£-08

5.7849

3.3£-09

3.69EM

2.73E-09

7.72-to

2.OE-09

1.54E-09

1.64£·09

1.71E11

7.93E-12

5.03£-12

9.74£-11

6.24811

2.82£·11

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Cardno¢enk Efrects

Slope

nactor

SF

(mg/kg-day)-l

(b)

7.3£41

1.5801

1.4&02

7.3EO1

7.315-01

1.2£+01

7.3801

7.3£41

ND

7.7£+00

7.7E+00

2.OE+00

1.6E+01

3.8£41

ND

ND

1.6£+00

I hw-y =d
Cardnogenic Eff.I

Tout of allpit},0/eys -

Total of all path„«yi -

Totalotanaur.'40 -

Total of all p*thys -

Tout of •11 p•th•/sy, -

Total of all pathways -

Total d .11 Ba.Iys -

Total of *11 pathway, -

Tout of all path•,mys -

Tout of all peth,vays -

Total of all Flhmays -

Tolal of all palb.48 -

Total ofall path*ays -

Tout of all path•ya -

Total orall path·•,ays -

Total ofall path•,ays -

Total of all pathways -

Total of .11 path•,ay, -

Total of all pa#4 -

Total of all path-11 -

Tout of all Flh•/Bys -

Tout of all pathwap -

Ckncer

Risk

CR

untilees

(d)

ZE.09

6810

38-10

4E-09

2£·09

4EE=08

2£·09

6610

Not Applicab

le-08

1 E-08

3£-11

l E-10

ZE-12

Not Applicabb

No, Applicablo

3£-11

1 E-07

98,07

OE +00

BEAO

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

3612

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

315-12

OE+00

OE+00

OE+00
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Xyllnl Total of all pathways

Noncardnogenic Erfects

SVOCS

Ao©napht)m, Total of all pathways

A=#thylens Total of all peth•/ays

Anthracer. Total of all peth,/sys

Bezz«IMhnoon. Total of all patiwiye

Boazo(b)fluorithons Total of .11 pathways

Bcazo(k)nuoranthcne Total of all path,/ays

Bc:zo<g,h,i)perylens Total of all Path..ys

Benzo(a)pyre:v Total of Ill pathways

Bcruoic acid Total of all pethu,ays

Bis(2-<elkyth©xyl)phthlato Total of all pathways

Bufyl benzyl phthilate Total of atl pathwpys

Chzy= Total of all pathways

Di-n·butyl phthalate Total of all pathwiys

Diberz«*h)Anthnoino Total ofall pathways

Dibezzofuran Total of all palhways

Dictkylphthalatc Total of all pathuys

Fluorda Total of all pethways

Fluomni Tolat of all pair*Sys

Indeno(1,2,3-«)pyrvns Total of all path,/ays

2-Metkyinapht}xlerM, Total of 211 peth,vays

4-M©(hylplxnol Taul of all pathways

Naphthater. Total of all patinvays

Ph..Inthroll Total of all pathways

Phoned Total of all path•/sys

Pyreli Tout ofill pathuys

PCB.

Arochlor 1242 Total of ati path,vays

Aroch!..1248 Tout of at  pathways

Arochlor 1254 Total of ati pith'*vays

h./iddcs

bot•-BHC Total of all pith,vays

elpt.·chlord,no Tout of all path#ays

4.4'·DDD Tolat ofill pathways

4.4'·DDE Total of ill pathways

4.4'-D[YT Total of all pat}nviys

Dieldrin Tocal of all pathways

Earin Total or.ll pallm.yi

End,in lootom Tmt of all path,/ays

Endosulfan 11 Total of all path•ays

ble,adao, epoxWo Total ofill pathway.

Toeal of all pathigys and chemkmls

(a) Sce T.bks 13(B) through 15(B) for derivation of intak, valuce.

(b) Soo Tabli 26 through 30 for tcoicity valueD.

(c) Hazard Quolicm ts lk= ratio of calculated imah (DD over Boocp*able intak= (RID).

(d) Canoer riskia tho illess probability ofanindividul dmeloping canoor as a meult ofexposure to <bcm,

ND - Not Deterrnimd

Not Applicabb' idiCatee that an HQ or CR cannot bo calculatcd becau,0 tho ch:mical wu not detected
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- ZE-10

- 61508

- OE+00

- 22·08

- OE+00

- OE+00

OE+00

OE+00

OE+00

= 6249

7£46

- OE+00

- OE+00

OE+00

- OE+00

OE+00

OE+00

8£-07

- 18.07

- OE+00

OE+00

OE+00

- 2£47

- OE+00

- SE.06

1 E-06

- OE+00

- OE+00

- OE+00

- OE+00

4E-06

- OE+00

2E=06

OE+00

IE-06

2E-06

OE+00

- IE-03

- OE+00

-1 7£43 1

cals usociated with tho Bile.

in that I.di,un ar/or toxicity values are not available.

Page 5 of 5

Total of Ill path•/ays -

Cardnogenk Effects

Total of allpithpays -

Total of all pathwiys -

Total of all patir•,ays -

Total of all pathways -

Total of all path•,ays -

Total of all path•/sys -

Total of all path•/sys -

Total of all path//ays -

Total of all pathways -

Towl of all pally,/sys -

Tout of all path•,ays -

Toul of allpatim,ays -
Total of all pakways -

Total of all pith•/ays -

Total ofall path,vays -

Totalof all path,/sys -

Total of all palhways -

Total or all pathways -

Total of all pith,vays -

Total of all pathwgF -

Total of all Fthwayi -

Tout of all pathways -

Total of allpathway, -

Total of all pmthwayS -

Tcul of all pathwiys -

Tout of all path•,my* -

Tical of IU pithwiys -

Tout of *11 path•,sys -

Tout of all pith•,ays

Tout of all pathwys

Toal of all p•th..ys

Total of all path•ys

Tout of all pathwy;

Total of all path•/ays

Total of all pat}m,ya

Total of all path•,ay,

Tixal of all pat}.w.)3

Tail of al pa,h•„yi

Total of all pathqys and chemim!,

OE+00

OE+00

OE+00

OE+00

dE-09

IE-08

68.09

OE+00

9808

OE+00

78-10

OE+00

l E·09

OE+00

ZE-09

OE+00

OE+00

OE+00

OE+00

3E-09

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

- 9E-It

- l E-10
- OE+00

- SE-It

OE+00

- 3E·10

- OE+00

- OE+00

OE+00

OE+00

-1 1 Et. 1

3£08

OE+00

3£-00
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7.0 SUMMARY AND CONCLUSIONS

This section of the report provides a summary of the conclusions and recommendations of the
remedial investigation.

7.1 SUMMARY

The findings of the remedial investigation are summarized below in terms of site characteristics, the
nature and extent of contamination, fate and transport of contaminants, and the baseline risk
assessment for the site.

7.1.1 SITE CHARACTERISTICS

The geology and hydrogeology of the Ramco site were characterized from the interpretation of
geologic boring logs from test pits, groundwater monitoring wells installed at on- and off-site
locations, from sediment sampling data, and from the measurement of aquifer and soil properties.
The understanding of the site geology is important in evaluating hydrogeologic conditions of the site
and potential contaminant transport mechanisms and pathways.

The geology of the site is characterized primarily by four distinct units overlying bedrock; surficial
materials, silty sand unit, sandy clay unit and till. The silty sand and sandy clay units were identified
consistently across the site and have also been identified as continuous units at adjacent sites.
Surficial materials in the fill area of the site are composed of various fill or debris type materials -
slag, brick, cinders. steel, concrete, tire, and wood to depth ranging from 4 to 8 feet below grade. In
addition, oily waste material was found in fill at three locations within the fill area (test pit locations
#2, #4 and #7). The oily material was intermixed with water contained in the fill material, with no
apparent interconnection of the oily wastes between the three locations identified from test pit or
monitoring well instructions. Various other fill material, typically slag fill around railroad tracks, has
been used across the site and the southern extent of the Altift Landfill encroaches upon the northern
boundary of the Ramco pond.

The silty sand and silty clay units are composed of native materials with a thin zone of till material
encountered in some boring logs at the base of the silty clay. These two units were found continuous
across the site with thicknesses of the sand unit varying between 0.5 to 3 feet and the clay unit
ranging in thickness from 2 to 3 feet. Hydraulic conductivities of the silty clay is less than 1 x 107
cm/sec. The silty clay unit is believed to be a confining unit between the overlying water bearing
materials and the underlying bedrock. Bedrock at the site has been identified over a majority of the
site as limestone of the Skaneateles Formation. In areas toward the northwest, the limestone pinches
out and the underlying shale of the Marcellus Formation is encountered. Based on data from the
adjacent Altift and Republic landfill sites, the Ramco site is located above a bedrock ridge which is
orientated in the approximate east-west direction. The bedrock slopes away from the site in the north
and south directions with overburden material thicknesses, specifically the sand and clay units,
increasing in these same directions.
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The site area and surrounding areas to the north, in the prominent direction of surficial water flow are
characterized by lowlying marsh areas with many stagnant surface water features. This area is also
dissected by many man-made structures such as elevated railroad tracks and roads which have
presumably altered the natural flow patterns of the area. Surface water flow from the pond and at
adjacent areas has been observed to be minimal. Due to the marsh conditions of the area, surface
water in the area are believed to be interconnected with shallow groundwater above the silty clay
confining unit overlying bedrock.

Groundwater elevation data has been collected from both on- and off-site monitoring wells to evaluate
the flow conditions within the shallow water bearing zones for the immediate area of the Ramco site
and at the Altift site. Based on this water elevation data, groundwater flow patterns appear to flow
radially from the Altift landfill area and at the Ramco site flow are influenced by the on-site pond.

7.1.2 NATURE AND EXTENT OF CONTAMINATION

The RI was undertaken to further characterize and evaluate site specific physical properties of the site
and the extent of potential contaminants on-site. Monitoring wells were installed on-site to evaluate
geologic and contaminant concerns related to groundwater. Surface water and sediment sampling in
the on-site pond and at adjacent areas was completed to address potential contamination of sediment
and surface water within and near the pond area. Soil contaminants were also evaluated through
surface and subsurface soil sampling in the fill area and at monitoring well locations. Sediment, soil,
groundwater, and surface water samples were tested for the presence of chemical compounds.
Sediment and soil samples were also tested for radiological contaminants. The results of the
environmental media sampling are summarized below.

7.1.2.1 Sediment

Organic constituents were detected within pond sediments at most locations. Volatile organic
constituents, found predominantly at low concentrations, included acetone, carbon disulfide,
chloroform, 2-butanone, 1,1,1-trichloroethane, and xylene. These constituents were all detected at
relatively low concentrations and are not believed to be of concern for the site. Additionally,
semivolatile organic compounds, principally a limited number of polyaromatic hydrocarbons (PAHs)
were detected at low concentrations in the sediment. The PAH constituents most likely originated in
the pond sediment from lubricating and hydraulic oils discharged with process wastewater to the
pond. Likewise, PCBs were detected at two locations within sediment at concentrations below 1

ppm, and presumably originated from 'procesater containing lubricating or hydraulic oils.
Pesticides were detected in pond sediment, as well as in soil and water both on- and off-site. It is
concluded that the presence of pesticides in the sediment, and in other media in the area of the site, is
most likely a result of previous insecticide spraying common to the marshy-swamp conditions and not
the result of disposal activities at the site.

The concentration of metals in pond sediment were compared to site background data and to data
presented in NYSDEC guidance documentation. Based on this comparison, a majority of metals
detected were above site background levels with the exception of nickel, zinc and average mercury
levels. Elevated levels of mercury were detected in two sediment samples from the on-site pond.
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TCLP leachability data for pond sediment indicates that the material would not be classified as
hazardous by characteristic properties and the sediments have a minimal potential to leach volatile
organic, semivolatile organic, pesticides, or metals constituents.

Railiological contamination was not found in any of the sediment samples collected from the on-site
pond or at off-site sediment sampling locations.

7.1.2.2 Soils

Soil samples were collected from test pit locations in the fill area of the site and at borings completed
for monitoring well installations. Additionally, surficial samples were collected of soil and piles· of
solidified mill scale disposed of in the fill area.

Volatile organic constituents were detected in subsurface soil samples from the fill area at relatively
low concentrations. The constituents detected, acetone, methylene chloride, 2-butanone,
tetrachlorethane, toluene, ethyl benzene and xylene, were all detected at similarly low concentrations
with reported concentrations below the instrument quantification limits. As with volatile organics in
sediment, these levels are not believed to be of concern for the site.

Semivolatile organic constituents were detected in connection with three locations in the fill area in
which oily waste material was identified; test pit locations #2, #4, and #7. The semivolatile
constituents consisted primarily of PAH compounds with total concentrations of semivolatiles
exceeding 5 ppm at only one location, test pit location #4. PCBs were also detected in soil samples
from the three test pit locations, #2, #4, and #7. PCB concentrations were highest at test pit location
#7, with total PCB concentrations of 1.3 ppm. As described above, the detection of PAHs and PCBs
constituents in soil samples correlates with the occurrence of oily waste material and is presumed to
originate from lubricating or hydraulic oils used at the plant.

Pesticides were detected predominantly in surface samples from the fill area. In particular, the
highest levels were found within the piles of mill scale found in the fill area of the site. A sample of
this material was collected from the surface of the pile and most likely represents residual pesticide
material sprayed in the area.

For evaluation purposes, metals concentrations in fill are soil samples were compared to site
background data. Based on this comparison, arsenic, barium, chromium, lead, and zinc were
identified above background -concentratioiis.IJAs a significant volume of slag and cindermatend is
found throughoutthefill area and these types of material were identified in collected soil samples
from the fill area, it is not unexpected to find elevated metals concentrations. Based on TCLP
leachability testing, barium and lead were the only metals detected in the leachable fraction from the
fill material. The leachable levels detected were well below hazardous characteristic levels for these
metals and thus, the material would not be classified as hazardous by characteristic based on this
testing.

Radiological contamination was not found in any of the soil samples collected from the fill area of the
site or in soil samples from other areas of the site.
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7.1.2.3 Groundwater

Groundwater quality at the Ramco site was evaluated through the collection and testing of
groundwater samples from six on-site monitoring wells. Five of the wells are screened to intersect
the upper water bearing material and a single well, MW-lD, is completed as a bedrock monitoring
well.

A limited number of volatile organic constituents including acetone, toluene, carbon disulfide,
chlorobenzene, 1,1-dichloroethane, and xylene have been detected in groundwater samples from site
monitoring wells. Of these, 1,1-dichloroethane has been consistently detected in a single well, RMW-
1, located near the Altift landfill site. Concentrations of all constituents detected were below NYS
groundwater quality standards and are not believed to be a major concern for the site. However, the
detection of these compounds at well RMW- 1 may indicate the migration of contaminants from the
Altift site.

Semivolatile constituents were initially detected at low concentrations in groundwater samples from
two wells, RMW-1 and RMW-3. With the exception of benzo(a)anthracene and
benzo(b)fluoranthrene detected only at the RMW-1 location near the Altift site, all constituents from
the initial sampling were at levels below groundwater quality standards. Based on the results of
additional groundwater sampling for the site, no semivolatile organics were detected above
quantification limits for the site and, thus, semivolatile organics in groundwater are not believed to be
of concern for thd site.

Pesticides have also been detected in groundwater from only one well, RMW-1. The concentration of
pesticides detected in groundwater at this location were very low, however, they were above the
groundwater quality standard of "non-detect" (less than 0.01 Bg/1). PCBs were not detected in
groundwater samples from the site.

The results of metals analysis on unfiltered groundwater samples collected from the on-site wells
during the initial RI activities indicated a wide fluctuation in metals concentrations from location to
another. As these groundwater samples were not filtered prior to analysis, the wide variation in
detected metals concentrations was initially thought to be attributable to the varying content of
suspended solids in the groundwater samples. Additionally, discrepancies were noted in analytical
results obtained on unfiltered samples from collected during the initial RI activities for the Ramco site
and data from the recent Altift Landfill RI and previous studies with regard to metals concentrations
at wells MW-lD and CW-1. As a result, both unfiltered and filtered groundwater samples from all
wells were collected during the supplemental investigations for metals analysis.

Based on the results of metals analysis on the unfiltered (total) samples in subsequent sampling, the
only constituents which exceeded NYS class "GA" groundwater standards were; iron, lead,
magnesium, manganese, sodium and zinc. Iron, magnesium, manganese, and sodium exceeded NYS
standards at a majority of the wells and the reported concentrations may be representative of
background groundwater quality conditions for the area.

The analysis of filtered groundwater samples indicated a general reduction in all metals concentrations
in relation to unfiltered samples from the same well location, with exception of iron, magnesium,
manganese and sodium concentrations at a number of well locations. The concentration of iron,
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magnesium, manganese and sodium in the filtered samples were also above NYS standards for a
number of wells. Since no groundwater users are located in the area of the site and detected metals
constituents may be representative of background water quality conditions, the occurrence of these
metals within groundwater is not thought to be a concern related to the site.

7.1.2.4 Surface Water

Surface water samples were collected from three separate areas of the on-site pond for analysis. No
volatile organic compounds, semivolatile constituents, pesticide, or PCBs were identified in surface
water samples collected from the pond. Metals detected above NYS surface water quality standards
included iron, magnesium, and manganese. All other metals were below water quality standards.

7.1.3 FATE AND TRANSPORT

The results of the RI environmental media sampling and subsequent evaluation identified metals,
semivolatile organics, and PCBs associated with sediment within the pond and in the fill area of the
site. Based on this and other information generated in the RI program, four potential routes or
pathways of contaminant releases to the environment have been identified; resuspension of dust and
releases to air, migration of groundwater, migration of off-site groundwater, migration off-site in
surface water. As discussed in Section 5.2 - Contaminant Migration Potential, air releases from the
site are not expected to be significant due to the nature of the contaminants detected, the media in
which they are detected, and site conditions. Likewise the migration of contaminants to groundwater
or within groundwater to off-site areas is not expected to be a significant pathway for contaminant
movement. Movement of contaminants within groundwater from off-site areas such as the Altift site
may provide a pathway for contaminants to the Ramco site. This may include migration to surface
water and sediment within the on-site pond. Due to the lack of contaminants within pond surface
water, limited flow which could occur from the on-site pond, and the nature of the pond sediment, the
migration of contaminants via a surface water pathway is not considered significant.

7.1.4 RISK ASSESSMENT

A baseline and future assessment of risk associated with contaminants at the Ramco site was
performed to determine noncarcinogen and carcinogen risk of human health exposure to site
contaminants. For the Ramco site, various volatile organic, semivolatile, pesticide, PCBs and metals
contaminants were included in the risk assessment. The risk assessment also considered contaminant
fate and transport mechanisms, exposure routes, exposure point concentrations, exposed populations,
and toxicological properties of the contaminants.

For evaluating the risk of noncarcinogen effects of exposure to contaminants, a hazard index is
calculated. A hazard index of less than 1 is regarded as not likely to be associated with any health
risks. For evaluation of carcinogen effects of exposure to contaminants, an excess cancer risk is
calculated. A cancer risk of greater than 1 x 10-4 to 1 x 106 is considered to be a regulatory concern.

Using the exposure scenarios developed in Section 6.0 - Baseline Risk Assessment, the current risk
associated with the site have been calculated as follows:

25848-001-152

APH:93:040:028.RAM 7-5 August 1994



II

1

1

1

1

1

1

Current Land Use/Trespasser
soil

sediment

surface water

Total

Current/Future Industrial Worker

soil

Hazard Index

0.02

0.003

0.000003

0.03

0.007

Excess Cancer Risk

3E-6

1 E-7

OE+00
4E-6

1 IE-6

As presented above, the hazard index for the noncarcinogen effect is less than 1 indicating no adverse
impacts to human health associated with the current/future use scenarios. The excess cancer risk for
the current land use scenario is not greater than the 1 x 104 risk level. These calculated risk levels
indicate that adverse impacts to human health would not likely be associated with exposure to
contaminants in sediment, soil, and surface water at the Ramco site according to the current use
scenario used to evaluate the risks. Groundwater has not been included in the use scenarios because a

complete pathway for exposure to groundwater has not been established do in part to the site
hydrogeologic conditions and that groundwater is neither used or usable as a source of drinking water
or for other uses.

For current land use considerations, exposure to on-site soils poses the most significant level of
human health risk. Exposure to pond sediments would be limited under any of the exposure scenarios
evaluated and thus, the level of human health risk associated with the pond sediment is not considered
significant.

For ecological risk considerations, the important exposure route associated with the site is direct
uptake of pond sediment as well as consumption of plants and prey species that may consume or be in
direct contact with pond sediment. The levels of contaminants detected in the pond sediment were
below the levels representing a risk from acute exposure. The biochemical mechanisms that affect
risk associated with chronic exposure to contaminants (biomagnification and bioaccumulation) require
the primary producers (phytoplanlcton) and consumers (benthic invertebrates) to mobilize the
contaminants at the lowest trophic levels. Due to the apparent lack of these organisms within the
pond and sediment, this mechanism for mobilizing contamination is significant reduced. As such, the
risk to upper levels of the food-chain is further minimized by the absence of the typical mechanism
for biomagnification or bioaccumulation. These conditions arise from a lack of significant ecologic
pathways believed to be due, in part, to the levels of contaminants, specifically metals, within pond
sediment.

7.2 CONCLUSIONS

Based on the results of the remedial investigation, the site does not currently present an imminent
threat to human health or the environment. Groundwater concerns have been evaluated thorough
completion of supplemental sampling and have been found to contain limited constituents above NYS
standards. Constituents which have been detected above NYS standards within groundwater included
inorganic constituents such as iron, magnesium, manganese, and sodium. The levels of these
constituents are believed to be associated with background water quality conditions rather than site
related contaminants.
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Concern has been raised regarding the risk to ecological concerns because of contaminants contained
within the on-site pond sediment. Currently, the pond contains limited fish, benthic invertebrates and
other aquatic organism, due in part to contaminant levels within pond sediment and the historical use
of the pond, which may potentially reduce the biological mechanisms for mobilizing contaminants.
Other exposure pathways exist for ecological concerns and may include ingestion of sediment,
consumption of aquatic organisms, ingestion of plant detritus and direct contact with sediment.
Remedial options which may be used to mitigate exposure pathways of concern will be evaluated
through the completion of a Feasibility Study to be completed for the site.
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14 May 1993

a.1/jt*$4*i»? ·

Pete Smith

Dames & Moore

3065 Southwestern Blvd.,
Orchard Park, NY 14127

Dear Mr. Smith,

2--

Suite 202

Radiation Service Organization

DafffE/VED
4 Atore

MAY 241993

Attached is the report of analysis for the soil samples you
sent us on April 28, 1993.

These samples were analyzed using a High Purity Germanium
(HPGe) gamma spectrometer. The samples were prepared by drying
them to remove moisture, then each sample was pulverized to a

consistent particle size. The samples were then placed into a
500mL Marinelli beaker and counted for 30 minutes. The resulting

energy spectra were analyzed using Canberra Sampo 90 software.

Also included in this report is the daily quality control
data for each day the samples were counted. The standard used to

verify our performance is traceable to the National Institutes of
Standards and Technology (NIST).

The U-238 was determined by measuring the activity of Th-234
and the Th-232 was determined by measuring the activity of Ac-228
contained in each sample. The activities listed on the report of
analysis is in units of pCi/gram of sample and the error, where

appropriate, is at the two sigma level.

If I can be of further assistance, please contact me at 301-
953-2482. Thank you for allowing RSO, Inc. to perform this work
for your organization.

Respectfully,

Oue,-
Myke Beard
Manager, Laboratory Services

ENCLOSURES

P.O. Box 1526. Laurel. Maryland 20725-1526
Washington (301) 953-2482 Fax (301) 498-3017 Baltimore (410) 792-7444



1

1

1

1

1

1

1

1

TP-

TP-

TP-

TP-

TP-

TP-

TP-

TP-

1

2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Customer: Dames and Moore
Date: 14 May 1993
Sample Matrix: Soil
RSO Procedure: 2108.4

SAMPLE I.D.

DUP-

DUP-

SS-3

SS-4

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

SED-

1

2

3

4

5

6

7

8

Reviewed By:

<1

<1

<1

<1

<1

<1

<1

<1

U-238

<1.51

<2.04

<1.43

<1.10

<2.02

< 1.39

< 1.65
< 2.52

< 1.24

<1.73

< 2.36

< 1.50

<1.19

<1.81

<1.62

<1.64

<1.52
< 2.24

<1.79

<2.19

<1.41

116.5:C
Manager, Laboratory Services

.84

.35

.63

.72

.27

.87

.34

.62

REPORT OF ANALYSIS

Th-232

0.35 +/-25.6%
<0.54

<0.37

< 0.23

< 0.27

< 0.35

< 0.27

< 0.47

<0.34

0.45

0.54

<0.21

< 0.54

< 0.28

0.52

< 0.55

0.44

< 0.44

< 0.64

0.51

< 0.32

< 0.46

<0.19

< 0.20

<0.39

< 0.67

< 0.42

< 0.54

< 0.38

+/-23.7%

+/-12.1%

+/-19.2%

+/-18.5%

+/-20.6%

RSO,inc.
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RADiOLOGICAL SURVEY
OF THE FORMER

BLISS AND LAUGHLIN STEEL
COMPANY FACILITY

BUFFALO, NEW YORK

INTRODUCTION AND SITE HISTORY

if#*9**.%984:

In the fall of 1952, the Bliss and Laughlin Steel Company, Buffalo, New York, performed

machining and straightening operations on uranium rods. The finished ro(is were shipped

directly to the Femald site in Ohio; turnings were returned by the Atomic Energy Commission

(AEC) to the Lake Ontario Ordnance Works (LOOW) for packaging and ultimate disposal or

recycle. Available records indicate uranium machining occurred at the site during September

and October of 1952, and that 53 drums of tumings were generated by the Bliss and Laughlin
activitiest. It is unknown whether these records described the full extent of the Bliss and

Laughlin work; no records, indicating the total quantity of uranium handled at this site, have

been located. There is also mention of possible earlier Atomic Energy Commission work at the

site (the nature of which is unknowni) in an October 1951 correspondence, which indicated that

several drums of dry uranium oxide had been accumulated. In 1972 the facility was sold to

Ramco Steel, Inc.; the current owner is Niagara Cold Drawn Corporation.

Based on the operations performed at this site, the potential radiological contaminant would be

processed natural uranium, i.e. uranium chemically separated from its long-lived daughter

products and in its naturally occurring isotopic abundances. Surveys of the facility, conducted

by National Lead of Ohio at the time of the rod turning operations, identified contamination on

the turning machines. The machinery used for this work has been replaced; disposition of the

old equipment is not known. No records, indicating the radiological conditions of the site

following the uranium machining, have been located. The U.S. Department of Energy's Office

of Environmental Restoration and Waste Management recommended that the current radiological

conditions be determined; the Environmental Survey and Site Assessment Program (ESSAP) of

Oak Ridge Associated Universities/Oak Ridge Institute for Science and Education

41*jel-
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(ORAU/ORISE) was requested to perform a survey of the site. This report describes the

procedures and results of that survey.

PROJECT ORGANIZATION AND RESPONSIBILITY

DOE Headquarters provides overview and coordination for all FUSRAP activities. DOE Oak

Ridge (DOE-OR) is responsible for implementation of FUSRAP and The Former Sites

Restoration Division of DOE-OR, manages the daily activities.

Under the FUSRAP protocol, an initial investigation/survey of a potential site is performed by

ORISE or Oak Ridge National Laboratory (ORNL), under contract to DOE Headquarters. If
appropriate, DOE Headquarters designates the site into FUSRAP based upon the results provided

by the initial investigation/survey. DOE's Project Management Contractor (PMC) for FUSRAP
is Bechtel National, Inc. (BNI). BNI is responsible for planning and implementation of

FUSRAP activities and managing any required remedial actions. The final phase for a FUSRAP
site is independent verification, which is provided by ORISE or ORNL, after remedial action
is complete. This verification activity provides independent (third party) data to assist DOE in

evaluating the accuracy of the post-remedial action status of the site, as presented by the PMC,

and in assuring that the documentation accurately and adequately describes the condition of the

site. DOE Headquarters uses the information developed by the remediation and verification

activities to certify that a site can be released for use, without restrictions.

FACILITY DESCRIFrION

' The former Bliss and Laughlin facility at 110 Hopl<ins Street consists of a single large
building,with a floor area of about 12,000 m (Figures 1 and 2). There have been only minor
changes to the main structure, since the uranium operations in the 1950's. Equipment inside the

building has been rearranged or replaced to varying degrees. The current facility occupants

indicate that machining operations, such as were performed on the uranium rods, would have

2
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been located in the "special finishng" area, but machining is no longer performed in this section
P

of the facility. The "special finishing" area occupies about 300 nt of floor space (Figure 3).
The floor is concrete and contains several shallow utility (water, electricity, lubricant, and
pneumatic) trenches; there are no drains in this area. Floor surfaces are generally rough and

4 "pitted" and are covered with a thin layer of oil absorbent material and dried oil and grease.
Machining equipment and material storage racks prevent access to some floor surface areas.
Ceilings are approximately 12 m high and supported by a framework of trusses. The machining
area of the building is open (without inside walls or partitions).

PROCEDURES

On March 14, 1992, representatives of the ORISE Environmental Survey and Site Assessment
Program (ESSAP), assisted by W. A. Williams of the DOE Office of Environmental
Restoration, conducted a radiological survey at the former Bliss and Laughlin Steel Company
facility. The survey was initially conducted in accordance with a plan prepared by the ESSAP
and approved by DOE/EM. Positive findings of residual contamination exceeding guidelines
established the possible eligibility under FUSRAP; initial plans were then modified and the
number of surface activity and exposure rate measurements was reduced. Additional
information, concerning major instrumentation and survey and analysis procedures, is provided
in Appendices A and B.

OBJECTIVE

The objective of the survey was to determine the radiological status of the site, relative to the
FUSRAP guidelines and DOE Order 5400.5, Chapter IVf The results will be used by
DOE/EM to determine whether there is a need for further actions under FUSRAP.

li
3
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SURVEY PROCEDURES

Reference Grid

U. i.:*28*4.5,2.f·3:y«»I:.P·:. . . · ..i. - kff*difi -..

The floor of the "special finishing" area was gridded at 2 m intervals for referencing
measurement and sampling locations. Survey locations in other portions of the facility were
referenced to prominent building features.

Surface Scans

The floor of the "special finishing" area was scanned for alpha, beta, and gamma activity, using
gas proportional and gamma scintillation detectors. Scans for alpha, beta, and gamma activity
were also performed in other areas of the building. Scans for gamma activity were performed
outside the building at entrances/exits and within 5 to 10 m of the building exterior walls. All
detectors were coupled to instruments with audible indicators. Locations of elevated direct
radiation, suggesting the presence of surface contamination, were marked and identified for
further investigation.

Measurements of Surface Activitv Levels

Direct measurements for total surface activity were performed at 8 locations of elevated direct
radiation, identified by surface scans; at 10 additional locations on the floor of the "special
finishing" area; and at 10 locations throughout the remainder of the building. Although
processed natural uranium emits alpha and beta radiations in approximately equal proportions,
initial measurements indicated that the total alpha activity levels were significantly lower than
the beta levels at the same location; this suggested that the physical condition of the floor surface

was resulting in absorption of a large fraction of the alpha radiation. Therefore, measurements
of alpha surface activity were discontinued, and the beta measurements were used to determine
the residual uranium activity level. Measurement locations are identified on Figures 4 and 5.
Smears for removable activity were obtained at direct measurement locations.

4
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Exposure Rate Measurement

. '-I

50 F.,i-*:2.-21:4<*fl-lj·: ,--'-ZES:

A background exposure rate of 9 ukih for the general building area was measured at 1 meter
(3.3 ft) above the surface in the truck loading area (Figure 5). This location is similar in
construction to the rest of the building, and is not believed to have a history of radioactive
material use. A pressurized ionization chamber was used to perform this measurement.

Miscellaneous Samples

Scrapings and chips were obtained from locations of elevated direct radiation on the floor. Two
dust and residue samples were collected from overhead beams in the -special finishing" area,
and two samples of oil and sludge were obtained from trenches in the «special finishing" area.
Two samples of slag-like fill material were obtained from beneath the concrete flooring at
locations cif elevated gamma scan findings; these samples were from excavations on the south
side of the building, where new storage racks were being installed. Sampling locations are
identified on Figures 4 and 5.

Sample Analysis and Data Interpretation

All samples and data were returned to the ESSAP laboratory for analysis and interpretation.
Smears were analyzed for gross alpha and gross beta activity. Miscellaneous samples were

1 _2 analyzed by gamma spectrometry and the radionuclide content reported in units of pCi or pCVg.
The radionucli(les of primary interest were those associated with processed natural uranium;
however, spectra were reviewed for the presence of additional photopeaks. Total surface activity
levels were converted to units of disintegrations per minute per 100 cmi (dpm/100 cnip.
Findings were compared to the DOE guidelines.

5
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SURFACE SCANS
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FINDINGS AND RESULTS

Gamma scans of the building interior and exterior perimeter identified levels of 2 to 3 times
background in subfloor excavations along the south side of the building. The elevated radiation
levels appeared to be associated with slag and cinder-like material, which had been used as fill
between the subfloor soil and the concrete flooring. No additional indoor or outdoor locations,

indicating possible residual radioactive material, were identified by the gamma scans.

Alpha-beta scans identified several areas of elevated direct radiation in the "special finishing"
area. These locations, shown on Figure 4, were noted for additional measurements.

.

Scans of other building floor surfaces did not identify additional locations of possible residual
activity.

SURFACE ACT[VITY LEVELS

Results of surface activity measurements in the "special finishing" area are presented in Table
1. At locations identified by surface scans the total beta activity levels ranged from 4,700 to
700,000 dpm/100 cn17; removable alpha and beta activities at these locations ranged from < 12
to 430 dpm/100 cm2 and < 15 to 540 dpm/100 cm2, respectively. Activity levels at other
locations in the "special finishing" area were less than detection limits of the procedure, i.e.
<880 dpm/100 cmi, total beta; < 12 dpm/100 cm2, removable alpha; and < 15 dpm/100 cm2,
removable beta.

Surface activity levels, measured at all other building locations, were less than the detection
limits of the procedures.

6
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RADIONUCLIDE LEVELS IN MISCELLANEOUS SAMPLES

Metal chips and floor scrapings, collected from locations of elevated direct radiation in the
"special finishing" area were combined for analysis. The composite sample contained
200,000 pCi of U-238 and 9700 pCi of U-235; this ratio of U-238 and U-235 activities is typical
of natural uranium. The total uranium content in this composite was approximately 0.6 gm.
No additional uranium series radionuclides were identified in this sample, indicating that the
material is processed uranium, i.e. separated from its longer-lived daughter products.

Table 3 presents the concentrations of radionuclides in other samples from the facility. Samples
of slag and cinder-like material from the floor excavations contained positive levels of U-238
(up to 5.2 pCUg) and Th-232 (up to 3.7 pCUg). The gamma spectra revealed that longer-lived
daughters of these two radionuclide series were present in approximately equal amounts,
indicating hat the material is of natural origin, rather than being associated with the uranium
machining activities for AEC/MED. The material containing the low levels of natural uranium
and thorium is similar in appearance and radionuclide content to that which has been encountered
at various other sites in the Buffalo area34.

Slightly elevated U-238 concentrations (up to 2.2 pCi/g) were present in the oil and sludge
samples from the floor trenches and in the dust removed from overhead surfaces (up to
5.7 pCi/g). As with the samples of chips and floor scrapings, these samples did not contain the
longer-lived daughters of the uranium decay series (e. g., Ra-226), and it is therefore likely that

activity in these samples is associated with the uranium machining operations.

7
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COMPARISON OF RESULTS WITH GUIDELINES

The DOE surface contamination guideline levels applicable for processed natural uranium are
as follows:

Total Activity

5,000 dpm ot/100 cmi, averaged over a 1 m, area

15,000 dpm ot/ 100 cm2, maximum in a 100 cmi area

Removable Activity

1,000 dpm 0,/100 cm2

Survey results indicate that measurements for beta activity levels, rather than alpha activity,
provide a more accurate representation of uranium activity levels on dusty, porous, or rough
surfaces, because of selective attenuation of alpha radiations; therefore, beta activity levels were
used for comparison with the guideline values. Seven locations in the "special finishing" area
had total beta activity levels exceeding the 15,000 dpm/100 cm2 (maximum) limit.
Measurements at eleven other locations in the "special finishing" area and locations throughout
the remainder of the facility were within the guideline levels for total surface activity. There
were no measurement locations where removable activity exceeded the guideline.

.

A guideline value for U-238 in soil and other volumetric sources has not been established for
this site; however, for comparison purposes, guidelines at other FUSRAP sites have typically
ranged from 30 to 50 pCVg. Samples collected from this facility contain less than those typical
levels. The slag/cinder samples contain naturally occurring activity, not associated with former

AEC activities at the Bliss and Laughlin site.

8
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SUMMARY

In March 1992, ESSAP performed a radiological survey of the former Bliss and Laughlin Steel
Company facility, located at 110 Hopkins Street, Buffalo, New York. Survey activities included
scans for direct alpha, beta, and gamma radiation, measurements of total and removable surface
activity, and collection and analysis of samples.

Residual uranium activity, exceeding the DOE surface contamination guideline levels, was
identified on the floor of the "special finishing" area. The contamination appears to be fixed;
removable contamination is within DOE guideline levels. Some floor surfaces in this area were
inaccessible, due to equipment and material storage; it is possible that additional areas of
residual contamination are present.

9
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TABLE 1

RESULTS OF SURFACE ACTIVITY MEASUREMENTS
"SPECIAL FINISHING" AREA

FORMER BLISS AND LAUGHLIN FACILITY

BUFFAW, NEW YORK

SURFACE ACTIVITY LEVELS (dpm/100 cm5

TOTAL BETA ACTIVITY

700,000

60,000

240,000

41,000

27,000

21,000

4,700

28,000

<880

<880

<880

<880

<880

REMOVABLE ACTIVITY

ALPHA

430

<12

<12

120

<12

17

<12

19

<12

<12

<12

<12

<12

BETA

540

<15

17

340

19

39

<15

26

<15

<15

<15

<15

<15
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TABLE 1 (Continued)

RESULTS OF SURFACE ACTIVITY MEASUREMENTS
"SPECIAL FINISHING" AREA

FORMER BLISS AND LAUGHLIN FACILITY
BUFFALO, NEW YORK

SURFACE ACTIVITY LEVELS (dpm/100 cm)

TOTAL BETA ACTIVrrY

<880

<880

<880

<880

<880

REMOVABLE ACTIVITY

ALPHA

<12

<12

<12

<12

<12

BETA

<15

<15

<15

<15

<15
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*Refer to Figure 5.
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TABLE 2

RESULTS OF SURFACE ACTIVITY MEASUREMENTS
GENERAL BUILDING AREA

FORMER BLISS AND LAUGHLIN FACILITY
BUFFALO, NEW YORK

SURFACE ACTIVITY LEVELS (dpm/100 Emp

TOTAL BETA ACTIVITY

<930

<930

<930

<930

<930

<930

<930

<930

<930

<930

REMOVABLE ACTIVITY

ALPHA

<12

<12

<12

<12

<12

<12

<12

<12

<12

<12

BETA

<15

<15

<15

<15

<15

<15

<15

<15

<15

<15
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SAMPLE

TYPE

Soil/Slag

Soil/Slag

6il and

Sludge

Oil and

Sludge

Dust

Dust

TABLE 3

RADIONUCLIDE CONCENTRATIONS IN MISCELLANEOUS SAMPLES
FORMER BLISS AND LAUGHLIN FACILITY

BUFFALO, NEW YORK

SAMPLING'

LOCATION

1 Subfloor

Excavation

2 Subfloor

Excavation

3 Floor

Trench

4 Floor

Trench

5 Upper
Beams

6 Upper
Beams

U-235

0.4 * O.lb

<0.1

0.2 * 0.4

0.1 * 0.2

0.4 * 0.1

0.4 * 0.1

RADIONUCLIDE CONCENTRATIONS (pCi/g)

U-238 Th-232

5.2 * 1.6

1.7 * 1.1

2.2 * 0.4

2.1 * 0.4

4.3 * 1.0

5.7 * 1.2

'Refer to Figure 5.
bUncertainties represent the 95% confidence level, based only on counting statistics.

3.7 * 0.7

1.4 * 0.3

0.4 * 0.1

0.2 f 0.1

<0.1

0.1 f 0.1

Ila-226

3.5 * 0.5

1.2 * 0.2

0.5 * 0.1

0.2 i 0.1

<0.3

<0.4

,}

./ i t.' i 3
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APPENDIX A

MAJOR SAMPLING AND ANALYTICAL EQUIPMENT

The display or description of a specific product is not to be construed as an endorsement of that
product or its manufacturer by the authors or their employer.

DIRECT RADIATION MEASUREMENT

Instruments

Eberline Pulse Ratemeter

Model PRM-6

(Eberline, Santa Fe, NM)

Ludlum Ratemeter-Scaler

Model 2221

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludlum Floor Monitor
Model 239-1

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Reuter-Stokes Pressurized Ion Chamber
Model RSS-111

(Reuter-Stokes, Cleveland, OH)

Petectors

Eberline GM Detector

Model Hp-260
Effective Area, 15 cm2
(Eberline, Santa Fe, NM)

F

Eberline ZnS Scintillation Detector
Model AC-3-7

Effective Area, 59 cm2
(Eberline, Santa Fe, NM)

A-1



1

1

1

.

r----=----------=---

f

.

:1***55RR

Victoreen NaIal) Scintillation Detector
Model 489-55

3.2 cm x 3.8 cm crystal
(Victoreen, Cleveland, OH)

Ludlum Gas Proportional Detector
Model 43-37

Effective Area, 550 cmi
(Ludlum Measurements, Inc.,
Sweetwater, TX)

LABORATORY ANALYTICAL EQUIPMENT

Low Background Gas Proportional Counter
Model LB-5110

Crennelec, Oak Ridge, 'IN)

High Purity Extended Range Intrinsic Detectors
Model No: ERVDS30-25195

Crennelec,· Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, 'IN) and
Multichannel Analyzer
3100 Vax Workstation

(Canberra, Meriden, Cr)

High-Purity Germanium Detector
Model GMX43195-S, 23% Eff.
(EG&G ORTEC, Oak Ridge, 'IN)
Used in conjunction with:
Lad Shield Model G-16

(Gamma Products, Palos Hills, IL) and
Multichannel Analyzer
3100 Vax Workstation

(Canberra, Meriden, CD

High-Purity Germanium Coaxial Well Detector
Model GWL-110210-PWS-S, 23 % Eff.
(EG&G ORTEC, Oak Ridge, TN)

-1 Used in conjunction with:
Lead Shield Model G-16

(Applied Physical Technology, Atlanta, GA) and
Muitichannel Analyzer
3100 Vax Workstation

(Canberra, Meriden, CI)
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scans

Surface scans were performed by passing the probes slowly over the surface; the distance

between the probe and the surface was maintained at a minimum - nominally about 1 cm.

Identification of elevated levels was based on increases in the audible signal from the recording

or indicating instrument. Scans of large surface areas on the floor of the facility were performed

with a gas proportional floor monitor. The detector was moved slowly over 100% of the

accessible floor surface in the "special finishing" area; other building floors were scanned in a

random pattern to provide coverage of 10 to 20% of the surface. Equipment and overhead

surfaces were scanned using smaller, hand-held detectors. Combinations of detectors and

instruments used for the scans were:

Alpha

Alpha-Beta

Beta

Gamma

ZnS Scintillation detector with ratemeter-scaler.

Gas Proportional detector with ratemeter-scaler.

GM detector with ratemeter-scaler.

NaI Scintillation detector with ratemeter.

B-1
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Surface Activity Measurements

.54·..C.·'.'4/c·n r :Dui' --r' -'.'.... -45.,- --U Ar':·*HKa;*7%926&14256

Measurements of total beta surface activity were performed using portable ratemeter-scaters with

thin-window "pancake" GM detectors. Count rates (cpm) were converted to disintegration rates

(dpm/100 cm>) by dividing the net rate by the 4 1 efficiency and correcting for the active area
of the detector. The effective window area was 15 cmi for the GM detectors; the average

background count rate for the GM detectors was 55 cpm and the average efficiency was 27 %.

Removable Activitv Measurements

Smears for determination of removable activity were performed using numbered filter paper

disks, 47 mm in diameter; smears were sealed in labeled envelopes with the locations and other
pertinent information recorded. The smears were returned to laboratories in Oak Ridge and

counted ort a low-background gas-proportional counter for alpha and gross beta activity.

Exposure Rate Measurements

Measurement of gamma exposure rate at the background location was performed using a Reuter-

Stokes pressurized ionization chamber; the detector was placed 1 m above the floor and a series

of consecutive readings obtained and averaged to determine the exposure rate.

ANALYTICAL PROCEDURES

Gamma Spectrometrv

Samples were placed in appropriate containers, chosen to reproduce calibrated counting

geometries. The net weights were determined and the samples counted using germanium
detectors coupled to a Canberra pulse height analyzer system. Background and Compton

striping, peak search, peak identification, and concentration calculations were performed using

B-2
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the computer capabilities inherent in the analyzer 3100 Vax workstation system. Energy peaks,

used for determination of radionuclides of concern, were:

U-235

U-238

Th-232

Ra-226

0.185 MeV

0.093 MeV from Th-234*

0.911 MeV from Ac-228*

0.609 MeV from Bi-214*

*Secular equilibrium assumed.

Spectra were reviewed for other identifiable photopeaks.

UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the tables of this report

represent the 95 % confidence level for that data. These uncertainties were calculated based on

both the gross sample count levels and the associated background count levels. When the net

sample count was less than the 95% statistical deviation of the background count, the sample

concentration was reported as less than the detection limit of the measurement procedure.

Because of variations in background levels, measurement efficiencies, and contributors from

other radionuclides in samples, the detection limits differ from sample to sample and instrument
to instrument. Additional uncertainties of 1 6 to 10%, associated with laboratory procedures,

have not been propagated into the data presented in this report.

QUALITY ASSURANCE

Analytical and field survey activities were conducted in accordance with procedures from the

following documents:

. Survey Procedures Manual, Revision 6, February 1991

• Quality Assurance Manual, Revision 4, April 1991

• Laboratory Procedures Manual, Revision 6, April 1991

B-3
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The procedures contained in these manuals were developed to meet the requirements of DOE

Order 5700.6B and ANSI/ASME-NQAl.

Calibration of all field laboratory instrumentation is based on NIST-traceable standards, when

such standards are available. In cases where they are not available, standards of an industry

recognized organization are used. Calibration of pressurized ionization chambers is performed

by the manufacturer.

Quality Control procedures include:

• Daily instrument background and check-source measurements to confirm

that the equipment operation is within acceptable statistical fluctuations

• Participation in EPA and EML Quality Assurance Programs
.

• Training and certification of individuals performing procedures

• Periodic internal and external audits

H:\WATERSE\BLISS.003
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LOG OF BORING
SITE

Buffalo, NY
BEGUN ICOMPLETED
1-5-93 | 1-6-93

CORE RECOVERY (FT./%1

1

SAMPLE TYPE

Split Spoon

3

2

0

m G

I0
1- 5
0 -

24/e

24/18

24/24

12/4

\/4

Oames & Moore

00
X0
0 LL

2

2

5

53

60/1.'

PROJECT NUMBER ISHEET NO. HOLE NU(BER
25848-001-152 | 1 of 1 RMW-1

CHECKED BY

P. Smith

BORING DIA. TOTAL DEPTH

8" 7.5
DEPTWELEV. TOP OF ROCK

7.5 / 577.1

PROJECT

RAMCO STEEL

COORDINATES ILOGGED BY

1035452.946 / 431907.029 | K. Ignaszak
DRILLER IDRILL]NG EQUIPMENT
Empire Solls/K. Fuller | CME 45-C Track Mount. HS Augers
CORE BOXES SAMPLES CASING STICKUP GROUND ELEV. DPTH/ELEK GROUND WATER2.28/ 582.3

5 3 584.59 MSL 2.28 / 582.3

CASING DIA/LENGTH NOTES

HNu background reading = O.Oppm

0.3

1.4

0.8

1.8

3.2

LAYER
Elev.

Depth

56*

5781
576

7.8

r

t
LU

0

10

5

15-

20-

25-

30-

35

0

5
-:..6

0

0

0

0

u

e

0

0

0

0

DESCRIPTION ANO CLASSIFICATION
density, grain size/shape, color, structure

composition. sorting, texture, moisture
lacles, odor

BROWN 10 UAHK BROWN SANUY SIL I and
trace sllty clay. some organic
material (saturated) (solt)

BROWN TO LIGHT BROWN SILTY SAND
(saturated)(solt)

GRADES TO BROWN TO GRAY SILTY CLAY
with gray line graded gravel
(saturated) (solt)

BROWN TO GRAY SILTY CLAY with gray line
graded gravel (wet) (dense)
GRADES TO DARK GRAY SHALE FRAGMENTS
with trace 01 dark gray flne grained sllty
sand (wet) (dense) (slight petro odor)
OARK GRAY SHALE FRAGMENTS with trace
01 dark gray flne grained slity
sand (wet) (dense) (sllght petro odor, some
cuttings In sample) Boring completed at 7.5
leet @10:40 on 1/6/93 (Monitoring well
constructed In borehole- 2" Ola. PVC with 4'
01 0.020 screen set at 7.51

DRILLING NOTES
water levels,
water return.

character of drimng,
etc.

Soil Sample 1rom
lour to six leet at
RMW-1.

Obstruction hit at
six leet. Augers
walk around it.

Ormer leels
material Is too

hard lor Shelby
tube, take
splitspoon
Instead. Moved

hole lorty leet to
the North and
redrill. Pushed

Shelby Tube troM
live to seven

feet.
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WELL CONSTRUCTION LOG

SITE

Buffalo. NY

Soil Boring Cross-Referencp #DOH
Town and City

Buffalo

County and State Erle, NY

Installation Date (s) 1/6/93

PROJECT PRO.ECT bUMBER

RAMCO STEEL | 25848-001-152

COORDINATES GROUND SURFACE ELEVATION

1035452.946 / 431907.029 584.59 MSL ®Surveyed OEstlmated

Drilling Method CME 45-C Track Mount, HS Augers

Drilling Contractor Empre Soos/K FuOer

Drilling Fluid None

Development Technique (s) / Dates
SS Baller

2/9/93

Fluid Loss During Drilling (gals)
Water Removed During Development (gals)
4.5 gallons - 2/9/93

Static Depth to Water Oate 8/8/93

Static Depth to Water (feet)
5.02 TOR

Well Purpose

Remarks

Groundwater sampling

Not to Scale

Prepared By K Ignaszek

Date Prepared
3/8/93

Oames & Moore

4" Square
Gatvanlzed

Elevation - 585.90

Top 01 RIser
Elevation = 587.35

Cement/Bentonlte Seal

2" Sch.40 PVC RIser

Bentonlte Pelet Seal

Sand Pack Filter #2 Q-ROC

2" Sch.40 Slotted PVC
(0.020')

Borehole diameter = 8"

Natural Cave-In

1\

' 2.

%:*
4
t:R
OR
WR

AR
t.*

55
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.*%
E:*e

WELL NUMBER

RMW-1
CASING ST]CKUP

3

ground surface

2.5

0.· 0

0

0 ·'0

0

0.·0
0

0. ·0

0

0: 0

0

0. 0

0·

0·0

0

0 0

0

0:.·0
0

0.0

0

O: O

0

00

0
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LOG OF BORING
SITE

Buffalo. NY
BEGUN COMPLETED
1-6-93 | 1-6-93

CORE RECOVERY (FT./10

SAMPLE TYPE

Split Spoon

<3
U) Z

3

8

2

4

5

0

m.2

CD -

24/\2

24/8

24/0

24/18

24/24

12/12

Dames G Moore

00
X0
0 LL

18

7

5

2

push

97 3

4

JE
Z

r va

LAYER

Elev.

Oepth

8

e

L

PROJECT PROJECT NUMBER SHEET NO. HOLE hUMBER

| RAMCO STEEL 25848-001-152 | 1 of 1 RMW-2
COORDINATES ILOGGED BY CHECKED BY

1035324.620 / 432246.150 | K. Ignaszak P. Smith

DRILLER IDBILLING EQU]PMENT BORING Dlk TOTAL OEPTH

Empire Solls/K. Fuller | CME 45-C Track Mount. HS Augers 8" 11

CORE BOXES SAMPLES CASINO Sna<UP GROUND ELEV. DEPTH/ELEK GROUND WATER DEPTH/ELEK TOP OF ROCK

8 3 586.07 MSL I 3.37 / 582.73.31 / 582.7 10.5 / 575.6

CASING DlA/LENGTH NOTES

HNu background reading = O.Oppm

20

BKG

0.4

BKG

585-

578.3_
7.8

t
UJ

0

10

5

15-

20-

25-

30-

35

V

r

DESCRIPTION ANO CLASSIFICATION

 density, grain size/shape, color, structurecomposition. sorting. texture, moisture
lacles. odor

MO I I LEU HtlJUISH BHOWN BRICK

FRAGMENTS with brown sandy sllt trace of
silty clay (moist) (mediln stiff)[FILL]

DARK GRAY COARSE GRAINED SILTY SANO
with some sandy silt and silly
clay (molst) (soft to sSghtly stllf)

GRAY TO OLIVE GRAY SILTY CLAY with line
silty sand (moist) (soft)

DARK GRAY LINESTONE FRAGMENTS with

trace ol dark gray silty
sand (wet) (dense) (ught petro odor)

Boring completed at Il leet @14:15 on 1/0/93
(Monitoring well constructed In borehole - 2"
Ola. PVC with 5' 01 0.020 screen set at

10.0')

ORILLING NOTES

water levels,
water return.

character of driling,
etc.

Soil sample taken
1rom 0-2 leet.

No recovery tron
lour to six leet

Shelby tube
pushed trom 8-10
feet
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PROJECT

WELL CONSTRUCTION LOG RAMCO STEEL

SITE COORDINATES

Buffalo. NY 1035324.620 / 432246.150

Soil Boring Cross-Referenrp RMW-2
Town and City

Buffalo

County and State Erle. NY

Installation Date (s) 1/8/93

Drilling Method
CME 45-C Track Mount, HS Augers

Drilling Contractor Empire Soils/K. Fuler

Drilling Fluid None

Development Technique (s) / Dates
SS Bener

2/9/93

Fluid Loss During Drilling (gals)

Water Removed During Development (gals)
12 gallons - 2/9/93

Static Depth to Water Oate
6/18/93

Static Depth to Water (feet)
8.88 TOR

Well Purpose

Remarks

Groundwater sampling

Not to Scale

Prepared By L Igneszek

Date Prepared 3/8/93

Dames & Moore

PROJECT NUMBER

| 25848-001-152
GROUND SURFACE ELEVATION

586.07 MSL ®Surveyed OEstlmated

4" Square
Galvanlzed

Elevation = 589.78

Top of RIser
Elevation = 589.36

Cement/Bentonlte Seal

2" Sch.40 PVC RIser

Bentonlte Pellet Seal

Sand Pack Filter #2 Q-ROC

2'Sch.40 Slotted PVC

(0.020')

Borehole diameter = 8"

Natural Cave-In

\i

Ii*
>iii}f
siN
t:*R
t:*R
25%
ARR
$:RE
02

.

....

....

.....

+++
++++

28:

r

%:#R
2:kE
%:RR

U

3

11

WELL NUMBER

RMW-2
CASING ST]CKLP

3

ground s

8%

10.5

ur face
V

0

II1f
lili



1

1

1

1

1

1

1

1

1

1

1

LOG OF BORING
SITE

Buffalo. NY
BEGUN COMPLETED

1-6-93 1-6-93

CORE RECOVERY (FT J10

1

SAMPLE TYPE

Split Spoon

&T
<J
0 Z

3

4

5

8

2

6/0

0

I 52

0 -

Z

UJ

24/12

24/e

24/24

24/24

6/2

Dames & Moore

[no
XO
0 LL

C.

140

13

28

28

push

120

FE
z a
I5

PROJECT

RAMCO STEEL

PROJECT NUMBER ISHEET NO. HOLE NUMBER

25848-001-152 | 1 of 1 RMW-3
CHECKED BY

P. Smith

BORING DIA TOTAL DEPTH

8. 11

DEPTH/ELEK TOP OF ROCK

9.0 / 573.7

COORDINATES ILOGGED BY
1034947.564 / 432062.677| K. Ignaszak

DRILLER DA]LLING EQUIPMENT

Empire Solls/K. Fuller | CME 45-C Track Mount, HS Augers

CORE BOXES SAMPLES CASING STICKUP GROUND ELEV. DEPTH/ELEK GROUND WATER

6 |3 58289 MSL 1 0.88 / 58£8 -
1 0.88 / 5818

CASING DIA/LENGTH NOTES

HNu background reading = O.Oppm

BKG

2.5

0.4

2.5

BKG

2.9

LAYER

Elev.

Depth

5826-
57§-

5*+

5<t&-

I

t
LU

0

10- /
_L

15-

20-

25-

30-

35

V

S-f

_T- 2
1.

Bpl
1

0
-1

2
Z

CO

W

47

i

DESCRIPTION AN[) CLASSIFICATION

density, grain dize/shape, color, structure
composition, sorting, texture, moisture

lacles, odor

DARK BROWN SANDY SILT ANO GRAY FINE
TO MEDIUM GRAOEO GRAVEL

(molst) (dense)[FILL] (RA track bed)

DARK BROWN COARSE SILTY SAND with sllty
clay (molst) (soft)

DARK GRAY CLAYEY SILT with sity flne sand
trace 01 flne gravels (rAcIst) (solt)

GRAY FINE GRAOEO GRAVEL from 8-6.2 feet

MOTTLED BROWN ANCI REOOISH BROWN
SILTY CLAY (molst) (medium still)

OARK GRAY LINESTONE with trace 01 dark
gray slity sand (wet) (dense) (slight petro
odor)

Boring completed at Il leet @17:15 on 1/6/93
(Monitoring well constructed In borehole- 2"

Ola. PVC with 5' 010.020 screen set at 10.5')

DRILLING NOTES

water levels,
water return.

character of drimng.
etc.

HH track bed.

Oriller augers to 2'
and takes

26Plitspoon
Soil sample taken
from 2-4 feet.

Attempt to push
Shelby tube from
8' unsuccessful

Push Shelby tube
from 8-9 feet



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

WELL CONSTRUCTION LOG
SITE

Buffalo, NY

Soil Boring Cross-Referencp nA,
Town and City

Buffalo

County and State Erie. NY

Installation Date (s) 1/8/93

PROJECT IPAOJECT NUMBER
RAMCO STEEL | 25848-001-152

COORDINATES GROUND SURFACE ELEVATION

1034947.564 / 432062.677 58289 MSL ®Surveyed C]Estlmated

Drilling Method CME 45-C Track Mount. HS Augers

Drilling Contractor Empire Soils/K. Fuller

Drilling Fluid None

Development Technique (S) / Dates
SS Baller

2/9/93

Fluid Loss During Drilling (gals)

Water Removed During Development (gals)

35 gaBons - 2/9/93

Static Depth to Water Date 8/18/93

Static Depth to Water (feet) 3.79 TOR

Well Purpose

Remarks

Groundwater sampling

Not to Scele

Prepared By K. lgneszak

Date Prepared 3/8/93

Dames G Moore

4" Square
Galvanlzed
Elevation = 585.94

Top 01 RIser
Elevation = 585.80

Cement/Bentonlte Seal

2" Sch.40 PVC RIser

Bentonite Pellet Seal

Sand Pack Filter #2 Q-ROC

2" Sch.40 Slotted PVC

(0.020')

Borehole diameter = 8"

Natural Cave-In

*11

5
.

***

k

#

i}*1
r

WELL NUMBER

RMW-3
CASING ST]CXUP

3

3.5

18:%
10.7

"

ground 3

1.5

.

urface
V

0

30(

I.OC
0.:O
)20(

77
11

3 1

.

.

.



1

CLIENT: NYSDECLOCATION: ALLTIFT REALTY
DRILLING METHOD: Holloi ste• sugar
SAMPLING METHOD: Split spoon

DAMES 8 MOORE
BORING LOG

SAMPLE BLOWS/FT SAMPLE DEPTH
SOIL

TYPE IN FT. GRAPH
NO.

l.

SM

1

P.ge 1 of 1

BORING NO.: CW-1
SURFACE ELEV: 586.47'

DATE STARTED: 7/18/86
DATE FINISHED: 7/16/85

MATERIAL DESCRIPTION

.C org.n o . y oplo

Ten fine sand with §0•* black organic sllt
Hnu=0

greding molitgrading comi clay and gravil

grading with cobbles

-MATS Brown grivel with brown wit Band and some
clav (Till)

Anu=lppiallok stained ll•istoneiOnondigs Limistone)

Borina torminated st a depth of 15.0 feet
on 7/16/85.

APPENDIX B

Riv

.rt
rn

C

U



E
0 JU

0

5

15

4

5%

6" STEEL PROTECTIVE
WITH LOCKING COVER

CASING

1!MRM' GROUND SURFACE
GROUT

2" 10 SCHEDULE 40
PVC RISER PIPE

BENTONITE SEAL

SAND PACK /1 Q-ROK

0.01" SLOTTED SCHEDULE
40 PVC SCREEN

0=I/IM TOP OF BEOROCK

SUMP

BENTONITE SEAL

INGINEERING-SCIENCE
111 ABSOCIATON •1TN

OAMES 8 MOORE
KI *mt ;TATE O€PARTU¢NT

U E-*OMAL CORMWI
PHASE n REPORT

WELL SCHEMATIC
BORING CW-1

ALLTIFT REALTY
| APPENDIX B

R 15-

r
-r

7

6
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1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

]

FES-12-93 F-F2I 9:12

- - -I-/*.

SITE LOCATION: Allfift Landfill, Buffalo New YorIL
BORING LOCATION:

DAILLER: Moody Drilling
DEPTH SW

CO N

- 0.-

.1.

.2

.4

5

.6

-7

-8-

9.

11 -

10 -

13 -

12 -

14 .

15 -

16

17 -

18 -

19 .

.

.

1 'WPLE

4 INTERVAL

BLOW

COUNT,a'

Pushed

Pushed

..

PROJECT No.: 007309 ...C

METCALF & EDDY, INC., Columbus, Ohio

REG

.

o HNu

44

1..

r.uz

Sifty CLAY (CH),yey brown, with-somegrave*: 240 *6<g V, 4/
End of Boring. CW -6.6.)

...

DATE DRILLED: November 5,1991
GEOLOGIST: Jeff Stevenson

DRILLING METHOD: 6 1/40 1.0. HSA

Uthologic Dewiplion

Peat and Organic SILT (OM). (0.- 6

Lh , oe·L Aal /kl *« t¢61·'
Wtt /6 /la.('·a44 < 1.- &.

.. I i. ..

' BORING MW-1 S - .·-
..4 .

I. ...

.

PAGE: 1 041

M&E



F 12 93 FRI 9:16

MONITORING WELL CONSTRUCTION -PAOJECTTAJitift
DRILUNG CONTRACTOR:

Moody's
COOADINATEG:

-BEGUN:
11/5/91 SUPERVISOR: JeH Stevenson

FINISHED: 11/5/91
DAILLER: Dave Lynn/Jeff SwaHord

1EFERENCE POINT & ELEVATION:

-

PC,T }

, i g 6-/CA
6 il i j 5*-6 6.

f, 'A

- .6 -

C Lat,
'birun, P+Jk

X

X

¤

*X

XX

¤X

XX

*X

*X

**

¤*

*K

X I

*X

X*

*X

*X

¤¤

XX

XX

¤¤

¤*

**

¤¤

L

4

-

-

WELL SITS:

Y.UD

#08 NO. 007309-0002 WELL NO M.1 5

f---GROUND SURFACE

,---TOP OF SURFACE CASINO: 2 C
,-TOP OF RISER CASINO: 2 r

-1

XI, Cxt

; ; -· -SURFACE CASINO

f*'

EX'

tx' TTOM OF SURFACE CASINO
L

/*,

IX]

rp'Co
IX, i
c w..1---BACKFILL: Bentonae
i*,

/X,

t*1

SM-RISER CASINO
EX,

,X,

E*'

HOLE DIAMilli

1.-6.-4

TOP OF SEAL

NULAR SEAL: Berionite

BOTTOM OF SEAL

TOP OF SCREEN

FILTER ;WrERIAL: Sil,Ca

CREEN

DIAMETER: 2'
OPENING WIDTH: 0.10 Slotted

BOTTOM OF SCREEN

ETHOD DRILLED: HOMOw Stem Auger

BOTTOM OF HOLE

ETHOD DEVELOPED: Surged and Bailed

j

D{AL€TER: 4"
TYPE: Steel

TYPE: Pellets

DIAMETER: 2,
TYPE: PVC

TYPE: Pellets

TYPE: #4

TYPE: PVC

WATER LEVEL:

3.33'

DEPTH

20.

Surface

26'

3' 0'

6' 0'

6' 3'

0

DEPTH/ELE

581.42

I ELEVAT)0

582.71

580.71

582.71

580.21

679.71

576.71

576.46

COMMENTS: Due to shallow water table, .Li,41=Benonite Pellets were placed to IWI I.the sudace.

..

V.

N



1

1

1

1

FEB-12-93 FRI 9:13

1-SITE LOCATION: AllUft Landfill #7309, BuMalo NI;'75rk

 BORING LOCATtON:DRILLER: Moody Dril®g I.-

DEFYX SNAPLS #UPLE BLOW REC HMw

1. T.
NUUBEA INTERVAL COUNT/r On) 0,/,0

0-2' Push*d bkgd

.1-
-2-

1.7-
.4-

-5.

6-

.7.

-8.

-9-

. 10 .

. 11 .

. 12 .

. 13-

. 14 .

. 15-

. 16.

- 17 -

.18-

. 19 .

6-8'

PROJECT No.: 007309

Pushed

Pushed

Cuttings

24

METCALF & EDDY, INC., Columbus, Ohio

bkgd

bkgd

bkgd

bkgd

DATEDRILLED: November 4,1991
GEOLOGIST: Jeff Stevenson

DRILLING METHOD: CABLE TOOL

Uthologic Description

Organic SILT (OM), black., 0-4 /L

Silly CLAY (CH). gray brown, with gravel.

Clayey GRAVEL (GC).

47 Lt ( /+4-44, 6*y) E APT.&+4*46
9'- li' 6-ELfi--4.02),-J 2 491*4
C*+ALA *--1| 0-*-J /rk*.9.. /  e*

Il,f - 1--.F - U:4*1-LAA,•E,P+OL444-444,12

Clayey GRAVEL (GCh mostly b#* limestons.

1.u,4-:4.14 1 AM,1 #44 fikp l,35

13'· 17. 1.014/2/9,4- 1/144./Af E /4,04 **u«.
'4*«4

Shaley UMESTONE becomes SHALE, black.

il: 11' .1,,Arke**I k#70'6' .fr 04 *
46 42540-

BORING MW-1 D
PAGE: 1 of 2

M&E



1

1

1

1

I

FEB-12-93 FRI 9:15

  DEPTH MPLE SAMPLE BLOW REG ' MN(FO NUWBER INTERVAL COUNT/C (In) (porM)

- 20

21

22

23

24

25

- 26

27 -

28

. 29 -

-30.

- 31 .

. 32-

. 33 .

-34.

. 85-

...--

. 36 .

37.

-38.

39 -

. 40 -

.

.

DROJECT NO.: _ 007309

Cuttings

METCALF & EDDY, INC,, Columbus, Ohio

--

Litgologic Descripuon

SHALE, black.
I

'SL-d . * 4,44'4 1#*r'*c¢, E

SHALE, black.

'

1.1,*2 T ,2 761 /i-/5&6 11Al,d--*
2- &1$-U-· f < -1 4. LA.·. L.

0

End of Boring. -1*9 - er/:;*

BORING MW-1 D (cont.)

r.U#

PAGE: 2 of 2

M&E



0,16.

DEVELOPED: Pumped

XI

*¤

MX

FINISHED:
11/4/91 Bill Knight

fEFERENCE POINT & ELEVATION:

CLAVE,

GA46€'.

HO

J

4

THOO DfULLED: Cable Tool

i

E

FF.B-12-93 FRI 9:18

MONITORING WELL CONSTRUCTION PROJECT:
Aucm

ORILLING CONTRACTOR;
Moody'$ COORDINATES:

BEGUN;
11/2/91 ISUPEAVISOR:

Todd *re/,YTodd Fsher WELL SITE:
-

ORILLER:

--TOP OP SURFACE CASINO: Z V
---TOP OF AISEA CASINO: 1' 10*

0--*

-

URFACE CASING

c X *--4.-BOTTOM OF SURFACE CASINO

EX,

; <j.4---BACKFILL: Grout

4-=-RISER CASINO

TOP OF SEAL

NNULAR SEAL: Bentonae

TTOM OF SEAL

TOP OF SCREEN

FILTER MATERIAL: Silk:a

CREEN

DIAMETER: 2'

OPENING WIDTH: 0.10 Slotted

BOTTOM OF SCREEN

--- 56TTOM OF HOU (30 ')

,- GROUND SURFACE

DIAMETER: C
TYPE: Steel

P.06

.

JOB NO.
007309-0002 WEU NOUW.1 0

TYPE: Portland Cement

DIAMETER: r
TYPE: PVC

TYPE: PelelS

TYPE:#4

TYPE: PVC

COMMENTS: Bottom of e·backg

WATER LEVEL

2.28'

DEPTH

8'0

10' 0'

12' 0'

120

2F 0'

=r

(31' 01

0

DEPTH/ELEY

581.46

ELEVADOW

582.21

574.21

572.21

570.21

570.21

560.21

559.96



1

1

1

1

1

**: DAMES & MOORE TEST PIT

LOG SHEET

PROJECT : prgh» 5-eec Rr PROJECT No. : 26848 -00/

WEATHER CONDITIONS : 1-oug 40-s . Cm„lv .:2,4 4·ew DATE : /2- 19-91-
C.

CUENT : 3>6. CONTRACTOR : STO 514Mus .SS/4

INSPECTOR :  5,n,77/ EQUIPMENT : Aro 68-*

TEST PIT No. : -7RN- Pif*/ -(FP-/)
START TIME :S:so *n STOP TIME : F: ·-0 k,

5

10

15

20

25

DEPTH

(FT.)

COMMENTS

SAMPLE No.
DEPTH

ZONES OF SEEPAGE

CLASSIFICATION

El.EVATION :

GROUNDWATER DEPTH : + 2. 9' 66 UU,/Ue...

0-2' 4. Be...,A 5,-al sb#./utt-
5,61 150*6 62:,06&

2-4' 4AA.sk b,n,A SU'7 6-/US, Y<3101,.,c# RMS e,Adeis
4'-5' Are, - Gre&,u 2.4*,9**Kr»,*87
5 tie' Lt bro, Irro) 5.:r, 51*4 , t.% 6

u lk¢r , LAOL
reAL,k br,4 0,4. AY,,

3D,¥* 7'®7 D··,1 -4 nkk'* *r-15

lo ' ribai 1'*1 £-#hy 1,Viti,/0 val,
\*,ro-J A 'LE,e/,A, 5*4 St,4-
*f '15, Fo'sr-

auD-asss· ?,f trrAID' 6<uq-,1,0*d.
ile.&*u- ewca.w itie 4

NOTES

HA& Suc.12,1€K# A & 2J'
6ec.>* 9 <MJ,s-

srr*.2 -rp- 1 -/ CA ')
- 61<61 Gk£* C.'£1
-n"./. 1 .,O ,».4-4 ,$.Tro s rs-

Snx,ck T/-1-2(9')
- 1-7tj 5,&51 5,t»,i,
7-/tiC : 9: 34 My4
/.AL;*55.- .4,4, 'T/1 SJ,TE-

8&%64* 64 F.9 - 815-

4. w. auc>v,reS- Ar 1, 2. s ' 1.. - Au,:3 kaul ;j s.*. c_
CA/.7& Ar 0. 7.r' f.1

INCLUDE A SKETCH (DIMENSIONS. GRADE. ETC... )
SHEET _(_OF 



1

1

5

**: DAMES & MOORE

1

1

1

TEST PIT

LOG SHEET

PROJECT : PA'ZO Slkeu c PROJECT No. : 25-848-000

WEATHER CONDITIONS : Law 402. A¥<cAH- L<,At /3,¥*re DATE : /2- T9 -FL-

CLIENT : 14%<A; ,*c CONTRACTOR : STB Scru, C,4 32,6.

INSPECTOR : R 50,17/ EQUIPMENT : pork 433-*

TEST PIT No. : 1757- P,r * 2 -(72 - 23
START TIME : /0.-ao *•t STOP TIME : A>:60 /,in

10

15

20

25

DEPTH

(FT.)

COMMENTS

SAMPLE No.
DEPTH

CLASSIFICATION

ELEVATION :

GROUNDWATER DEPTH : •* 3 ' ic:„J 9,»4.

0 -3 ' Gre.7 &A b kr<& s.cr 7 9*'D
Bwl- 5. ,.9.%. 6.KA_ c,-,6.rs

3-4 I #·cb- - re-llamug su,n -4 vf>ref
4 -5-' 4-M*- i.,• jity *br-, Loow iD Gt.R

crA,d,.1 r,vpirer.2.- f4, 4,*re# A63
-S--6' 15,w *VWD 4.Vt 5, #-. sr, f+ tno,s'

/4 5 k**r-

6-5' Br,»u (*AL w 8 44

9. 4, P-*

6. 1.- MS,rocu 4-AN-& 977- /4
cuR,115-

(Duo -ia= 7,-r Mi S.3' beux(AL

NOTES

whr, Au-,1 6 4 40'. 'el
57 -eourlj-4 4

- Hebul Opy **cu nr¢0,+ *T-dA-
5»fle 7-P- 2 - 1 (4 -6/)

- /5.Mc15,-cy 5,*-1-
f, B C · , 0'- 2.0 h#

- HAu - I e,4*

B/*A.Au,ITY ko.4 /'Ar/O.0- it' 06

ZONES OF SEEPAGE : 6.Lu. e>uful.44* Ar : 3 ' 4 * fts ) iro Swr,9
577•rn c. Lauet *,4 -3 ' 6604,1 3 rkji.

INCLUDE A SKETCH (DIMENSIONS. GRZE ETC... )

31//ir.AL

SHEET_Lof /



1

1

1

I

1

a¢* DAMES & MOORE TEST PIT

LOG SHEET

PROJECT : Ri¥,1 u> Stee 1% PROJECT No. : 2-548-001

WEATHER CONDITIONS : Lo 40 0„ec,m- ekt- 1 445 DATE : 12- 29 - 92--

CLIENT : A *„4-j 3ivci CONTRACTOR : SYS guids Sk

INSPECTOR : 2 5,1,77/ EQUIPMENT : S, 656-,4-

TEST PIT No. : 72sr- R- #3 - M-P -3)
START TIME : //cd STOP TIME : //: 46-

5

10

15

20

25

DEPTH

(FT.)
SAMPLE No.

DEPTH
CLASSIFICATION

ELEVATION :

GROUNDWATER DEPTH : /Jojt evejbvwkJL

0-10 6-**>4- C.*64 )5*,6- , to»Z P#*r

2 - E Gre7 )6'- m71-sn c.vr,-1,
st.A- ,16.63, AA•-f v.*i.
Sor-* nx>T> 0

5' - 8/5.roc.- Li•**ce'/

- BA<r i>de*+1-,9 .u 4--
61 /6e<lroc# .<A<< 6**,AS-

WA -729- 8-3 bl- 6' 6)44., Jr***

NOTES

5/1*7£2 72-3 - /(O-2 ')
- Sti.6 C,4-6
-71*6 - 11:33*-

Aw/*75,5 - #*,72D SL,Tir

PD %AN,c,-AJ rfr·*'A oF
(*20-tf 8*,t*&,\rud,A k,>&r

COMMENTS

ZONES OF SEEPAGE : 6»TEr Oe(cawfnAJ 6-0/- ,effus of <U,ry t../ 6,25,·t>£-,_,

INCLUDE A SKETCH (DIMENSIONS, GRADE. ETC... )
SHEET  OF 



1

1

1

1

1

1

1

5

1** DAMES & MOORE

PROJECT : 2Aince Strzc FZ:
WEATHER CONDITIONS : 4<2.4 403
CLIENT : A vt A iNG.
INSPECTOR : 0. SH i-61

6)e«0*I -

TEST PIT No. : 1/Br P,r-.#4 - (TP- t)
START TIME : //:99 -STOP TIME :/2:351

10

15

20

25

DEPTH

(FT.)

COMMENTS

SAMPLE No.
DEPTH

CLASSIFICATION

TEST PIT

LOG SHEET

,PROJECT No. : 2 **15-001

I 5*J# br,?E66 DATE : /2-27-92
,

CONTRACTOR : SLO SOOLA ' 544
EQUIPMENT : 1&& 633-,4

ELEVATION :

GROUNDWATER DEPTH : ':, 3 ' A*«u fn-•Ls

6-3' GY 6 bre-,w 5,-7 SOK- */
0.,*r*kia' 5£16€ -* C.ue -4=,
A¥thr: 91*= *AM. paY J

1 -4 ' Skt ci.Jecs' 5vp-, % tqq,56.'6*-
05.Dr, skfjr#rj, 04-7 A,Yeb"r''i44*

4-6' to,,sh/,a.,J<lr,lk, 6,©©S, c,-* ,*1=. Lt
br,-6. wl puk wu /nk:-,& , SM#SM;.
b,AH·& 647 #die*rkili

L -6' Er=JA - Ar ey 6-U«, - s,cr 7 grAA0 f

Bewsir, /)•tk - L..tf
- 1 ' Ataroux -

er' ) TES. P T T- 9 ' A , .- 1 c M&&

NOTES

WAr-- eX,OX*Ubs - 3/ 4
9,F,1ed *rf -4 - I V-1 b

- &£c¥_ C,*Au ##T*L
-T,Af- 12:ec>

AN#Vikum,7.0 Lri

507¥cr TP 4- 1 0--61)
- 6%=4 pe,k Ar·rE#*L

0,w, K4*r »x.
2

-7-,0,2 : #2 - 25-

Ar»,*1-75,3 . FKL-rc»p-AL
rj,-c -7-CL 2

2/W¥- f,*·4=dt> Jr /2:3$-- 12:3-0

ZONES OF SEEPAGE : 6.(.•'. e,ve,vAJ#ek *1- 't, 3 ' Le&*,*b yrte 114 61,-v *kit- .4* ro«} °11 p.4- '/ A.,44 ©Ar erM-,C- 1 2 1/&& - 3< 6(

INCLUDE A SKETCH (DIMENSIONS. GRZE ETC... )
SHEET_LOF_L



1

1

1

1

1

1

1

1

1

1

1

1-

5

 £** DAMES & MOORE
PROJECT : R,..» 56+ Ar
WEATHER CONDITIONS : L 402
CLIENT : PL *aff. 34,6.

INSPECTOR : A €81,774

TEST PIT

LOG SHEET

PROJECT No. : 25248 -001
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DATA VALIDATION REPORT

RAMCO STEEL SITE

Buffalo, New York
NYSDEC Site No. 915046

1.0 INTRODUCTION

In the period from December 12, 1992 through March 23, 1993, Dames & Moore collected a
series of environmental samples from the referenced site. The samples were forwarded under chain
of custody to Recra Environmental, Inc. in Amherst, New York for applicable laboratory analysis.
The data generated from the laboratory analysis have been validated using a modified application of
the USEPA Region II CLP "Organics Data Review", SOP No. HW-6, Revision 6, and "Evaluation of
Metals Data for the Contract Laboratory Program", SOP No. HW-2, Revision 9. The modifications
employed were intended to take into account differences between the requirements of the SOP as
written and the NYSDEC ASP-91 protocols employed by the laboratory. Detailing the specific
modifications would be tantamount to generating a new SOP. In general terms, the validations
covered all of the areas of review specified in the Region II protocols using acceptance criteria
established in ASP-91. Professional judgement has been employed in areas where specific guidance is
absent. Copies of the Region II checklists are on file in Dames & Moore's Quality Assurance
Services (AQuA) office in Baltimore, Maryland. They are available upon request and made a part
hereof by reference. This report will provide an executive summary regarding the major correctable
and non-correctable deficiencies observed in the data. Data tables are also attached with validation
flags applied.

2.1 CORRECTABLE DEFICIENCIES

2.0 METALS

Matrix spike and laboratory duplicate data have not been provided in the data packages for the
water samples or the TCLP extract analyses. As a result, all of the positive aqueous data have been
flagged as estimated. Non-detects are not effected.

2.2 NON-CORRECTABLE DEFICIENCIES

Principle areas of concern include matrix spike failures, laboratory duplicate precision and
linearity near the contract required detection limit (CRDL). Matrix spike failures resulted in "R"
(unreliable) flags being applied to 22.6 % of the soil data. Five other individual data points were
flagged "R" due to linearity failure for Method of Standard Additions (MSA) analysis. Lack of
duplicate precision and CRDL Standard failures account for the balance of the "J" (estimated) flags
with the exception of those applied to TP-4-2 because of an extraordinarily high water content in the
sample ( > 50%).
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3.0 PESTICIDE/HERBICIDE

3.1 CORRECTABLE DEFICIENCIES

There were no serious correctable deficiencies observed.

3.2 NON-CORRECTABLE DEFICIENCIES

Low surrogate recoveries resulted in the application of "J"and "UJ" (estimated detection
limit) flags to all of the aqueous pesticide/PCB data and some few soil/sediment samples. Very low
surrogate recopies required the application of "R" flags to one TCLP herbicide sample. Large
differences were noted between primary and secondary column quantitative results. Those data points
were also flagged as "J" if the %Dbetween thetwo columns exceeded 100%.

4.0 VOLATILES

4.1 CORRECTABLE DEFICIENCIES

There were no correctable deficiencies observed.

4.2 NON-CORRECTABLE DEFICIENCIES

One volatile sample, TP-4-2, has been flagged "R" for all parameters due to moisture content
in excess of 50%. Various low level results for methylene chloride, toluene and other aromatic
volatiles, were flagged "U" (not detected) due to method, field or trip blank contamination. Routine
calibration failures for individual compounds were observed but in general these were neither large
nor extensive in their effects. In general the volatile analyses display good precision and accuracy,

5.1 CORRECTABLE DEFICIENCIES

5.0 SEMIVOLATILES

A number of pages were missing from the data packages as received. The critical pages were
supplied by the laboratory upon request.

5.2 NON-CORRECTABLE DEFICIENCIES

Principal areas of concern include internal standard area and retention time failures and high
levels of hydrocarbon interference. Other, less extensive or less significant areas of concern include a
single sample, TP-4-2, flagged "R" for high percent moisture, a single sample, TP-7-2RE, flagged
"R" due to being analyzed outside the required 12 hour tune criteria, surrogate and matrix spike
failures, routine calibration failures for individual analytes and low level blank contamination.

APH:93:026:033.RAM -2- June 1, 1993
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The failure to meet internal standard area or retention time criteria resulted in the application
"R" and "J" flags to analytes in the late eluting positions for a number of soil samples (see data tables
attached). "J" flags wee also applied to most positive detections in the same late stages (after 15-16
minutes) due to significant hydrocarbon interferences. It should be noted that this is not indicative of
any error on the part of the laboratory, but is a matrix effect over which the laboratory would have
limited, if any, control. Many of the minor surrogate and matrix spike failures may likewise be
attributable to these matrix effects.

6.0 CONCLUSIONS

It will be difficult to use the metals data without reservation until data have been made

available regarding spike and duplicates for water and TCLP samples. Even so, the metals data has
been qualified extensively and should be used with a thorough understanding of the limitations of the
data. Organics data are generally acceptable with some specific exceptions that have been flagged
"R" on the data tables.
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Sample Number

Misc.

Total Recoverable Oil & Grease (ug/g)
PH

Metals (mg/kg)

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total

Mangenese - Total
Mercury - Total
Nickel - Total

Potassium . Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Cyanide - Total
Hexavalent Chromium - Total

VOC (ug/kg)

Chloromethane

Bromomethane

Vinyl chloride
Chloroethane

Methylene chloride
Aoetone

Carbon Disulfide

1,1-Dichloroethene
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Chloroform
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Sample Number

Misc.

Total Recoverable Oil & Grease (ug/g)
PH

Metals (mg/kg)

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Mangenese - Total

Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Cyanide -.Total

Hexavalent Chromium - Total

VOC (ug/kg)

Chloromethane
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Vinyl chloride
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1,1-Dichloroethene

1,1-Dichloroethane
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Chloroform
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Sample Number

VOC (ug/kg)

Chloromethane

Bromomethane

Vinyl chloride

Chloroethane

Methylene chloride

Acetone

Carbon Disulfide

1,1 -Dichloroethene

1,1-Dichloroethane

1.2-Dichloroethene (Total)

Chloroform

£1

5

Misc.

Total Recoverable Oil & Grease (ug/g)
pH

Metals (mg/kg)

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total

Mangenese - Total

Mercury - Total

Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium -,Total

Zinc - Total

Cyanide - Total
Hexavalent Chromium - Total
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Sample Number

Misc.

Total Recoverable Oil & Grease (ug/g)
pH

Metals (mg/kg)
Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt -.Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Mangenese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total
*

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Cyanide - Total
Hexavalent Chromium - Total

VOC (ug/kg)

Chloromethane

Brornornethane

Vinyl chloride

Chloroethane

Methylene chloride

Acetone

Carbon Disulfide

1,1-Dichloroothene

1,1-Dichloroethane

1,2-Dichloroethene (Total)
Chloroform

5
E
Cr

892

S

12.8 N

66.3

1.5 UN

42.9 N

44.7

0.14 UN

1.2 UN

75.9

0.72 '

15 U

15 U

15 U

15 U

15 U

71

15 U

15 U

15 U

15 U

2J

D-6

0 0

>

US

YL

6450

m

RAMSED.XLS
SED-7

50.3 SN

180

2.2 UN

145 N

142

0.19 UN

1.7 UWN

197

8.5 '

18 U

18 U

18 U

18 U

18 U

170

18 U

18 U

18 U

18 U

18 U

Page

i

0

n

3

4 of

C

>

-31
r

1££

I

Vf

-C-J

20

S

SED-8

5800

12.4 UN

20 SN

95.2

1.5 U

1.5 UN

10500 8

32.1 N

6.2 U

66.4 No

42100 '

85.7

1N

17

0.14 UN

21.3

757 8

1.2 UWN

0.15 BW

338 B

1.5 UN

17.8

171

3.2 No

14 U

14 U

14 U

14 U

14 U

76

14 U

14 U

14 U

14 U

1J

5
C

-5

C

liB
>

-211

NS

Y.

Of

i
3-

r

SED-ST

5 0
3

0

>

967

SED-9

5 0

-J

17 SN

63.7

1.2 UN

24.3 N

64.2

0.12 UN

1.1 UN

90.1

0.9 0

13 U

13 U

13 U

13 U

13 U

45

13 U

13 U

13 U

13 U

0.5 J

3

0

>

RZ

_L

-Of

i



E--

[K

14 U

9J

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

a

S

3

0

3

Sample Number

1.2-Dichloroethene

2-Butanone

1,1,1-Trichloroethane

Carbon Tetrachloride

Bromodichloromethane

1.2-Dichloropropane

cis-1,3-Dichloropropene
Trichloroethene

Dibromochloromethane

1,1,2-Trichloroethane

Benzene

trans-1,3-Dichloroprope
Bromoform

4-Methyl-2-pentanone

2-Hexanone

Tetrachloroethene

Toluene

1.1,2.2-Tetrachloroethane
Chlorobenzene

Ethyl benzene

Styrene

Total Xylenes

Vinyl acetate

SEMI-VOC (ug/kg)
Phenol

Bis(2-chloroethyl) ether
2-Chlorophenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Benzvl Alcohol
1,2-Dichlorobenzene

2-Methylphenol

4-Methylphenol

N-Nitroso-Di-n-prom/lamine
Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol

Benzoic Acid

Bis(2-chloroethoxy) methane
2,4-Dichlorophenot

DUP-1/SEC -9

c

DUP-2/SED-12

CI

14 U

31

14 U

14 U

14 U

14 U

14 U

2J

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

0.5 J

14 U

14 U

14 U

14 U

14 U

14 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

2300 U

480 U

480 U

CO

0

C

5

RAM

58
-J

S E

12

-5

C

D .XLS

R MW-1 (4-

S c
e 1

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

2J

13 U

13 U

13 U

13 U

Page 5 of 20

8
0

>

RMW-2(0

5 a
S i
OC J

11 U

36

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

5J

11 U

11 U

11 U

11 U

11 U

8 BJ

11 U

11 U

5J

11 U

6J

11 U

Z)

-:

C

>

RMW-2RE

i 0
-1

11 U

13

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

4J

11 U

11 U

11 U

11 U

11 U

6J

11 U

11 U

3J

11 U

4J

11 U

C

;
Z
e

14 U

12 J

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

1J

14 U

14 U

14 U

14 U

14 U

14 U

RMW-3

3
S

75

a

SED. 1

14 U

37

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

0

S

16

c

>



Sample Number

1.2-Dichloroethane

2-Butanone

1,1 ,1-Trichloroethene
Carbon Tetrachloride

Bromodichloromethane

1.2-Dichloropropane

cis-1,3-Dichloropropene
Trichloroethene

Dibromochloromethane

1,1,2-Trichloroethane

Benzene

trans-1,3-Dichloroprope
Bromoform

4-Methyl-2-pentanono
2-Hexanone

Tetrachloroethene

Toluene

1,1.2.2-Tetrachloroethane

Chlorobenzene

Ethyl benzene

Styrene

Total Xylenes

Vinyl acetate

SEMI-VOC (ug/kg)

Phenol

Bis(2-chloroethyl) ether

2-Chlorophenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Benzyl Alcohol

1,2-Dichlorobenzene

2-Methylphenol

4-Methylphenot

N-Nitroso-Di-n-prom/lamine
Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophonol

2,4-Dimethylphenol
Benzoic Acid

Bis(2-chloroothoxy) methane

2,4-Dichlorophenol

16 U

15 J

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

0.1 J

16 U

SED-10

0

S

i

a

>

2

14 U

13 J

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

SED-11

E
c

RAMSED.XLS

SED-12

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

2300 U

480 U

480 U

14 U

14 J

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

Page 6 of 20

13

C

3

'Ei

a

-5
>

3

SED-12T

16

C

3

lEi

a

13 U

12 J

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

SED·13

'E
3

a

S

5
a

>

16 U

61

1J

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

1J

16 U

16 U

0.6 J

16 U

3J

16 U

SED-14

C

n

3

0

c

>

SED-15

Z

16 U

50

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

5J

16 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

2600 U

550 U

550 U

0

f

0

>

-t

T
74-



Sample Number SED-15RE

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

2600 U

550 U

550 U

1,2-Dichloroethane

2-Butanone

1,1,1 -Trichloroethane

Carbon Tetrachloride

Bromodichloromethane

1,2-Dichloropropane

cis- 1,3-Dichloropropene
Trichloroethene

Dibromochloromethane

1,1,2-Trichloroothane

Benzene

trans- 1,3-Dichloroprope
Bromoform

4-Methyl-2-pentanone

2-Hexanone

Tetrachloroethene

Toluene

1,1,2,2-Tetrachloroothane

Chlorobenzene

Ethyl benzene

Styrene

Total Xylenes

Vinyl acetate

SEMI-VOC (ug/kg)

Phenol

Bis(2-chloroethyl) ether

2-Chlorophenol

1,3-Diohlorobenzone

1,4-Diohlorobenzene

Benzvl Alcohol

1,2-Dichlorobenzene

2-Methylphenol

4-Methylphenol

N-Nitroso-Di-n-propylamine

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimothylphenol
Benzoic Acid

Bis(2-chloroethoxy) methane

2,4-Dichlorophenol

3

i

C

.0

5

15

0

SED-15T

J

c

S
a

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

2100 U

440 U

440 U

14 U

7j

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

:

C

n

5

RAMSED.XLS

SED-2 SED-2T

C

12
>

Page 7 of 20

5
m

0C

16

0

1/

3

5
C

> OC

14 U

11 J

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

SED-3

S
0

5

C

> cr

16 U

22

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

SED-4

a

>

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

2100 U

440 U

440 U

00

14 U

10 J

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

SED-5

0

0

5

i

0

>

SED-ST

3 0

>



Sample Number

1,2-Dichloroethane

2-Butanone

1,1,1-Trichloroethane

Carbon Tetrachlorido

Bromodichloromethane

1.2-Dichloropropane

cis-1,3-Dichloropropene
Trichloroethene

Dibromochloromethane

1.1.2-Trichloroethane

Benzene

trans-1,3-Dichloroprope
Bromoform

4-Methyl-2-pentanone

2-Hexanone

Tetrachloroethene

Toluene

1.1,2,2-Tetrachloroethane

Chlorobenzene

Ethyl benzene

Styrene

Total Xylenes

Vinyl acetate

SEMI-VOC (ug/kg)

Phenol

Bis(2-chloroethyl) ether

2-Chlorophenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Benzyl Alcohol

1,2-Dichlorobenzene

2-Methylphenol

4-Methylphenol

N-Nitroso-Di-n-propylamine

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

Benzoic Acid

Bis(2-chloroethoxy) methane

2.4-Dichlorophenol

S

15 U

21

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

15 U

D-6

0

0

5

0

>

i

18 U

43

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

18 U

RAMSED.XLS

SED-7

Page 8 of 20

c

0

5

0

15
>

14 U

21

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

2400 U

490 U

490 U

SED-8

a

.0

3

a

-5
>

SED-ST

-E

5 0

> CI:

13 U

7J

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

SED-9

0

3 >



Sample Number

S

1,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-methylphenol

2-Methyinaphthalene

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol

2,4,5-Trichlorophenol

2-Chloronaphthalene

2-Nitroaniline

Dimethyl phthalate

Acenaphthylene
2,6-Dinitrotoluene

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran

2,4-Dinitrotoluene

Diethyl phthalate

4-Chlorodiphenylethor
Fluorene

4-Nitroaniline

4,6-Dinitro-2-methylpheno

N-nitrosodiphenylamine

4-Bromophenyl phenyl ethe

Hexachlorobenzone

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-butyl phthalate

Fluoranthene

Pyrene

Butvl benzyl phthalate
3,3'-Dichlorobenzidine

Benzo(a)anthracene

Chrysene

Bis(2-ethythexyl) phthala

Di-n-octyl phthalate

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(8)pyrene

Indeno(1,2,3-cd)pyrene

DUP- 1/SEC -9

C

S
0

>

DUP-2/SED-12

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

1200 U

480 U

1200 U

480 U

480 U

480 U

1200 U

480 U

1200 U

1200 U

480 U

480 U

480 U

480 U

480 U

1200 U

1200 U

480 U

480 U

480 U

1200 U

87 J

480 U

480 U

180 J

480 U

480 U

480 U

480 U

180 J

750

480 U

120 J

480 U

480 U

480 U

0

Y.
-rl

C 5

CE

0

RAMSED.XLS

DUP-2T/SED-12 RMW-1(4

0

5

Page 9 of 20

3

OC

Z
0

E

9

0

>

RMW·2(0-2)

CIZ

i
0

3

15

0

e

RMW-2RE

IS

0
3

0

>

5

R AW- 3

0

>

1

SED 1

0 0

>



Sample Numbe,

1,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-methylphenol

2-Methyinaphthalene

Hexachlorocyclopentadiene

2,4.6-Trichlorophenol

2,4,5-Trichlo,ophenol

2-Chloronaphthalene
2-Nitroaniline

Dimethyl phthalate

Acenaphthylene

2,6-Dinitrotoluene

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran

2,4-Dinitrotoluene

Diethyl phthalate

4-CNorodiphenylether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-methylpheno

N-nitrosodiphenylamine

4-Bromophenyl phenyl ethe

Hexachlorobenzene

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-butyl phthalate

Fluoranthene

Pyrene

Butyl benzy! phthalate

3,3'-Dichlorobenzidine

Benzo(a)anthracene

Chrysene

Bis(2-ethylhexyl) phthala

Di-n-octyl phthalate

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

e

SED-10

C a

SED-11

0
3

a

>

RAMSED

S3

C)

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

1200 U

480 U

1200 U

480 U

480 U

480 U

1200 U

480 U

1200 U

1200 U

480 U

480 U

480 U

480 U

480 U

1200 U

1200 U

480 U

480 U

480 U

1200 U

91 J

480 U

480 U

180 J

480 U

480 U

480 U

74 J

110 J

1100

480 U

480 U

480 U

480 U

480 U

Page 10

.XL

-12

c

D

3

of 2

S

0

>

3--

_JZ

i

0

Cl

SE)-12T

Cj

-0

5

i
0

-Ei
>

5

3

SED-13

0

3

5
0

5

S

/5

SED- 14

0 a

>

SED-15

2

550 U

250 J

550 U

550 U

550 U

110 J

550 U

550 U

1300 U

550 U

1300 U

550 U

550 U

650 U

1300 U

550 U

1300 U

1300 U

550 U

550 U

550 U

550 U

550 U

1300 U

1300 U

550 U

550 U

550 U

1300 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

C

3

-r

-r

I

0

>



Sample Number

1,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-methylphonol

2-Methvlnaphthalene

Hexachlorocyclopentadiene
2,4.6-Trichlorophenol

2,4,5-Trichlorophenol

2-Chloronaphthalene

2-Nitroaniline

Dimethyl phthalate

Acenaphthylene
2,6-Dinitrotolueno

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol
Dibenzofuran

2,4-Dinitrotoluene

Diethyl phthalate

4-Chlorodiphenylether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-methylpheno

N-nitrosodiphenylamine

4-Bromophenyl phenyl ethe
Hexaohlorobenzene

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-butyl phthalate

Fluoranthene

PVrene

Butyl benzyl phthalate
3,3'-Dichlorobenzidine

Benzo(a)anthracene

Chrysene

Bis(2-ethylhexyl) phthala

Di-n-octvl phthalate
Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-od)pyrene

SED-15R

- 3
-a

OC J

550 U

220 J

550 U

550 U

550 U

140 J

550 U

550 U

1300 U

550 U

1300 U

550 U

550 U

550 U

1300 U

550 U

1300 U

1300 U

550 U

550 U

550 U

550 U

550 U

1300 U

1300 U

550 U

550 U

550 U

1300 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

550 U

E

a

3-

5

SED· 15T

0

3

a

i
>

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

1100 U

440 U

1100 U

440 U

440 U

440 U

1100 U

18 J

1100 U

1100 U

440 U

440 U

440 U

440 U

44 J

1100 U

1100 U

440 U

440 U

440 U

1100 U

210 J

440 U

440 U

280 J

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

a

E

RAMSED.XLS

SED-2 SED-2T

J

C

>

I_

I.

J

J-

f
--f-

Page 11 of 20

5

ir

0 a

;

5

cr

SED-3

0

n

5

C

>

S

SED-4

0

.0

3

C

e

a=

440 U

440 U

440 U

440 U

440 U

440 U

440 U

440 U

1100 U

440 U

1100 U

440 U

440 U

440 U

1100 U

440 U

1100 U

1100 U

440 U

440 U

440 U

440 U

440 U

1100 U

1100 U

440 U

440 U

440 U

1100 U

140 J

440 U

440 U

350 J

440 U

440 U

440 U

440 U

200 J

510

440 U

440 U

440 U

440 U

440 U

SED·5

a

-1

0

;

<r

-3-

-jr

SED-ST

3 a

J

0

>



Sample Number

1,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-methylphenol

2-Methyinaphthelene

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol

2,4,5-Trichlorophenol

2-Chloronaphthalene

2-Nitroaniline

Dimethyl phthalate

Acenaphthylene

2,6-Dinitrotoluene

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol
Dibenzofuran

2,4-Dinitrotoluene

Diethyl phthalate

4-Chlorodiphenylether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-methylpheno

N-nitrosodiphenylamine

4-Bromophenyl phenyl ethe

Hexachlorobenzene

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-butyl phthalate

Fluoranthene

Pyrene

Butyl benzvl phthalate
3,3'-Dichlorobenzidine

Benzo(a)anthracene

Chrysene

818(2-ethythexyl) phthela

Di-n-octyl phthalate
Benzo(b)fluorenthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

5
S

S D-6

a

S

16

0

>

RAMSED.XLS

SED-7

Page 12 of 20

0
Z
C

>

SED-8

490 U

490 U

490 U

490 U

490 U

490 U

490 U

490 U

1200 U

490 U

1200 U

490 U

490 U

490 U

1200 U

20 J

1200 U

1200 U

490 U

490 U

490 U

490 U

30 J

1200 U

1200 U

490 U

490 U

490 U

1200 U

89 J

490 U

490 U

350 J

490 U

490 U

490 U

490 U

190 J

490 U

490 U

490 U

490 U

490 U

490 U

0

L.

J--

Z.

3

0

15
>

SED-ST

5 a

J

0

5

SED-9

3 W a

>



Sample Number

Dibenzo(a,h)anthracene

Benzo(ghi)perylene
Bis(2-chloroisopropyl) ether

PCBS (ug/kg)

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

PEST (ug/kg)

alpha-BHC

beta-BHC

delta-BHC

gamma-BHC (Lindene)

Heptachlor

Aldrin

Heptachlor epoxide

Endosulfan I

Dieldrin

4,4'-DDE
Endrin

Endosulfan 11

4,4'-DDD

Endosulfan Sulfate

4,4'-DDT

Methoxychlor

Endrin ketone

alpha-Chlordane

gamma-Chlordane

Toxaphene

TCLP (ug/1)

Arsenic - Total

Barium - Total

Cadmium - Total

Chromium - Total

Lead - Total

Mercury - Total

DUP-1 /SEC

44 U

89 U

44 U

44 U

44 U

44 U

44 U

5

c

.9

1
/

c

>

DUP-2/SED-1

5 0
0 -0

: ·3

480 U

480 U

480 U

47 U

96 U

47 U

47 U

44 JP

47 U

47 U

2.4 U

2.4 U

2.4 U

2.4 U

2.4 U

2.4 U

2.4 U

2.4 U

4.7 U

0.45 JP

4.7 U

4.7 U

6.6

4.7 U

1.8 JP

24 U

4.7 U

2.4 U

2.4 U

240 U

2

0

>

3-

I-

m
OC

4 UN

153 B

5.2 N

10 UN

47.5 S

0.2 UN

a

:
-1

RAMSED.XLS

DUP-2T/SED-12 RMW- 1 (4

-3-
-r

T

C

5

5
E
a:

42 U

85 U

42 U

42 U

42 U

42 U

42 U

Page 13 of 20

-E

C

S

3'

0

;

39 U

78 U

39 U

39 U

39 U

39 U

39 U

RMW·2(0-2)

0

3

/

0

;

RMW-2RE

-5
3

C
5
c

50 U

100 U

50 U

50 U

50 U

50 U

50 U

RMW-3

5 8

-1

K
0

5

3

110 U

220 U

110 U

110 U

110 U

110 U

110 U

SED-1

a

S
0

>



Sample Number

Dibenzo(a,h)anthracene

Benzo(ghi)perylene
Bis(2-chloroisopropyl) ether

PCBS (ug/kg)
Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroctor 1254

Aroclor 1260

PEST (ug/kg)

alpha-BHC
beta-BHC

delta-BHC

gamma-BHC (Lindane)

Heptachlor

Aldrin

Heptachlor epoxide
Endosulfan I

Dieldrin

4,4'-DDE

End,in

Endosulfan 11

4,4'-DDD

Endosulfan Sulfate

4,4'-DDT

Methoxychlor
Endrin ketone

alpha-Chlordane

gamma-Chlordane

Toxaphene

TCLP (ug/1)

Argenio - Total

Barium - Total

Cadmium - Total

Chromium - Total

Lead - Total

Mercury - Total

42 U

86 U

42 U

42 U

42 U

42 U

42 U

SED-10

0

>

:

46 U

92 U

46 U

46 U

46 U

46 U

46 U

SED·11

16
/

a

S
0

75
>

48 U

98 U

48 U

48 U

48 U

48 U

48 U

RAMSED.XLS

SED-12

OC

480 U

480 U

480 U

2.5 U

2.5 U

2.5 U

2.5 U

2.SU

2.5 U

2.5 U

2.5 U

4.8 U

0.59 JP

4.8 U

2.1 JP

19

4.8 U

3.5 JP

25 U

4.8 U

2.5 U

2.5 U

250 U

0

E

Page 14 of 20

8

a

;

3

-T

SED-12T

4 UN

141 8

11.5 N

10 UN

242 S

0.25 N

5
0 8

T
-r

S
-5-

50 U

100 U

50 U

50 U

50 U

50 U

50 U

SED-13

-5

0 0

;

58 U

120 U

58 U

58 U

58 U

58 U

58 U

SED·14

a

S

13

c

SED-15

550 U

550 U

550 U

550 U

1100 U

550 U

550 U

810

550 U

550 U

Cj

S
0

>

t



Sample Number

Dibenzo(a.h)anthracene

Benzo(ghi)perylene

Bis(2-chloroisopropyl) ether

PCBS (ug/kg)

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

PEST (ug/kg)

alpha-BHC

beta-BHC

delta-BHC

gamma-BHC (Lindane)

Heptachlor

Aldrin

Heptachlor epoxide

Endosulfan I

Dieldrin

4,4'.DDE

Endrin

Endosulfan 11

4,4'-DDD

Endosulfan Sulfate

4,4'-DDT

Methoxychlor
Endrin ketone

alpha-Chlordane

gamma-Chlordane

Toxephene

TCLP (ug/1)

Areenlo - Total

Barium - Total

Cadmium - Total

Chromium - Total

Lead - Total

Mercury - Total

SED-15R

5a
CC J

550 U

550 U

550 U

I

f

E

/

a

>

SED·1ST

5

12.4 SN

43.1 8

17.4 N

10 UN

903 +

0.2 N

0

D

3

0

>

35
-L
T

Z

440 U

440 U

440 U

44 U

89 U

44 U

44 U

44 U

44 U

44 U

1
2.3 U

2.3 U

2.3 U

2.3 U

2.3 U

2.3 U

2.3 U

2.3 U

4.4 U

4.4 U

4.4 U

0.42 J

6.5

4.4 U

2.2 JP

23 U

4.4 U

2.3 U

2.3 U

230 U

IE

C

1/

3

RAMSED.XLS

SED-2 SED-2T

/

a

f_

i

3

3-

Z

4 8WN

128 B

12.4 N

10 UN

49.4 +

0.2 UN

Page 15 of 20

0

0

3

1
/

a

>

:r

Y

3-

44 U

90 U

44 U

44 U

44 U

44 U

44 U

SED-3

g
a

0

3

-Ei

0

CU

48 U

98 U

48 U

48 U

48 U

48 U

48 U

SED.4

15

C

S

D

0

>

7/r

Y
00

440 U

440 U

440 U

43 U

87 U

43 U

43 U

43 U

43 U

43 U

SED-5

2.2 U

2.2 U

2.2 U

2.2 U

2.2 U

2.2 U

2.2 U

2.2 U

4.3 U

0.62 J

4.3 U

0.55 JP

6.3 P

4.3 U

4.3 U

22 U

1.6 JP

2.2 U

2.2 U

220 U

0
0

0

15
>

=r

L.
T

J

SED-ST

5 0
2 1

-a

4 UN

1148

5.9 N

10 UN

49.3 S

0.2 UN

>

JIL
L.

1

1

1
i

-r

1

1
j



Sample Number

Dibenzo(a,h)anthracene

Benzo(ghi)perylene
Bis(2-chloroisopropyl) ether

PCBS (ug/kg)

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

A,oclor 1260

PEST (ug/kg)

alpha-BHC
beta-BHC

delta-BHC

gamma-BHC {Lindane)

Heptachlor
Aldrin

Heptachlor epoxide

Endosulfan t

Dieldrin

4,4'-DDE

Endrin

Endosulfan Il

4,4'-DDD

Endosulfan Sulfate

4,4'-6DT

Methoxychlor
Endrin ketone

alpha-Chlordane

gamma-Chlordane

Toxephene

TCLP (ug/1)

Arsonic - Total

Barium - Total

Cadmium - Total

Chromium - Total

Lead -Total

Mercury - Total

S

52 U

100 U

52 U

52 U

52 U

52 U

52 U

.D·6

C

S
a

i
>

RAMSED.XLS

SED·7

70 U

140 U

70 U

70 U

70 U

70 U

70 U

C

3

c

5

Page 16 of 20

490 U

490 U

490 U

49 U

99 U

49 U

49 U

49 U

49 U

49 U

SED-8

2.5 U

2.5 U

2.5 U

2.5 U

2.5 U

2.5 U

2.SU

2.5 U

4.9 U

0.82 J

1.8 J

1.4 J

17 P

4.9 U

3.1 JP

25 U

4.9 U

2.5 U

2.5 U

250 U

0

-1

C

>

T

i-
J
.r

SED-BT

J

4 UN

140 8

5 UN

10 UN

70.3 S

0.2 UN

-Z
>

4-

3

SED-9

43 U

87 U

43 U

43 U

43 U

43 U

43 U

0 a

.a
>



Sample Number

Selenium - Total

Silver - Total

Vinyl chloride
1,1-Dichloroethene

Chloroform

1.2-Dichloroethane

2-Butanone

Chlordane

Carbon Tetrachloride

Trichloroethene

Benzene

Tetrachloroethene

Chlorobenzene

1,4-Dichlorobenzene

2-Methylphenol
2,4,5-TP (Silvex)(mg/1)

4-Methylphenol
Hexachloroethane

Nitrobenzene

Hexechlorobutadiene

2,4-D(mg/1)
2,4,6-Trichlorophenol

2,4.5-Trichlorophenol
2,4-Dinitrotoluene

Hexachlorobenzene

Pentachlorophenol

Pyridine

3-Methylphenol
gamma-BHC (Lindane)
Heptachlor

Heptachlor epoxide

Endrin

Methoxychlor
Toxaphene

DUP-1/SE[ .9

a

>

DUP·2/SED-12

1 a 0

>

RAM

Im
5 a
E :
OC J

4 UN

0.3 U

100 U

100 U

100 U

100 U

100 U

10 U

100 U

100 U

100 U

100 U

100 U

33 U

33 U

0.01 U

33 U

33 U

33 U

33 U

0.1 U

33 U

83 U

33 U

33 U

83 U

33 U

33 U

10 U

0.SU

0.5 U

0.5 U

100 U

10 U

SE

).12

0

05

IE

D.XLS

RMW-1(4-

5 8
J

Page 17 of 20

5)

IE

a

>

RMW-2(0-2)

3

00

5
a

3

0

>

RMW·2RE

1 a
5
a

>

Ra.

5

AW-3

a 0

>

SED-1

c

3

a

>



Sample Number

Selenium - Total

Silver - Total

Vinyl chloride
1,1-Dichloroethene

Chloroform

1,2-Dichloroethane

2-Butanone

Chlordane

Carbon Tetrachloride

Trichloroethene

Benzene

Tetrachloroethene

Chlorobenzene

1,4-Dichlorobenzene

2-Methylphenol

2,4,5-TP (Silvex)(mg/1)

4-Methylphenol

Hexachloroethane

Nitrobenzene

Hexachlorobutadiene

2,4-D(mg/1)

2,4,6-Trichlorophenot

2,4,5-Trichlorophenol

2,4-Dinitrotoluene
Hexachlorobenzene

Pentachlorophinol
Pyridine

3-Methylphenol
gamma-BHC (Lindane)

Heptachlor

Heptachlor epoxide

Endrin

Methoxychlor

Toxephene

5

SED·10

'a

0

S
a

>

5

0C

SED-11

5

0

S
0

>

5

/1

RAMSED.XLS

SED-12

5
0

E

Page 18 of 20

0

>

SE)-12T

6

S i
J

4 UN

0.58

100 U

100 U

24 J

100 U

100 U

10 U

100 U

9J

100 U

100 U

100 U

33 U

33 U

0.01 U

33 U

33 U

33 U

33 U

0.1 U

33 U

83 U

33 U

33 U

83 U

33 U

33 U

10 U

0.5 U

0.5 U

0.5 U

100 U

10 U

j

a

Er

-r

-E

I_

-1-

5
E

OC

SED-13

8

a

3

a

>

5

SED-14

5

a Cj

5

SED·15

Z
0

S
0

>



Sample Number

Selenium - Total

Silver - Total

Vinyl chloride

1,1-Dichloroothene

Chloroform

1,2-Dichloroethane

2-Butanone

Chlordane

Carbon Tetrachloride

Trichloroethene

Benzene

Tetrachloroothene

Chlorobenzene

1,4-Dichlorobenzene

2-Methylphenol

2.4,5-TP (Silvex)(mg/1)

4-Methylphenol
Hexachloroethane

Nitrobenzene

Hexachlorobutadiene

2,4-D(mg/1)
2,4,6-Trichlorophenol

2,4,5-Trichlorophenol
2,4-Dinitrotoluene

Hexachlorobenzene

Pentachlorophenol

Pyridine

3-Methylphenol

gamma-BHC (Undane)

Heptachlor

Heptachlor epoxide

Endrin

Methoxychlor

Toxaphene

Ct

SED-15RE

m

3

0

S
0

>

SED-1ST

3

S i
C£ J

4 UN

0.3 U

100 U

100 U

100 U

100 U

100 U

10 U

100 U

100 U

100 U

100 U

100 U

33 U

33 U

0.01 U

33 U

33 U

33 U

33 U

0.1 U

33 U

83 U

33 U

33 U

83 U

33 U

33 U

10 U

0.5 U

0.5 U

0.5 U

100 U

10 U

a

>

HIL

5 a

S

RAMSED.XLS

SED-2 SED-2T

8

a

>

Z

cr

4 UN

0.3 U

100 U

100 U

100 U

100 U

100 U

10 U

100 U

100 U

100 U

100 U

100 U

25 U

25 U

0.01 U

25 U

25 U

25 U

25 U

0.1 U

25 U

62 U

25 U

25 U

62 U

25 U

25 U

10 U

0.5 U

0.5 U

O.SU

100 U

10 U

Page 19 of 20

0

n

3

-Gr

C

>

UT

S

SED-3

0

1
> Ct

SED-4

a

3

0

>

Z

SED-5

a 0

;

SED·ST

3 C
E .2
. J

4 UN

0.3 U

100 U

100 U

100 U

100 U

100 U

10 U

100 U

100 U

100 U

100 U

100 U

25 U

25 U

0.01 U

25 U

25 U

25 U

25 U

0.1 U

25 U

62 U

25 U

25 U

62 U

25 U

25 U

10 U

O.SU

O.SU

0.5 U

100 U

10 U

3

0

>

v T



Sample Number

Selenium - Total

Silver - Total

Vinyl chloride

1.1-Dichloroethene

Chloroform

1,2-Dichloroethane

2-Butanone

Chlordane

Carbon Tetrachloride

Trichloroethene

Benzene

Tetrachloroethene

Chlorobenzene

1,4-Dichlorobonzene

2-Methvlphenol
2,4,5-TP (Silvex)(mg/1)
4-Methylphenol
Hexachloroethane

Nit,obenzene

Hexachlorobutadiene

2.4-D(mg/1)

2.4.6-Trichlorophenol
2.4.5-Trichlorophenol

2,4-Dinitrotoluene

Hexachlorobenzene

Pentachlorophenol

Pyridine

3-Methylphenol

gamma-BHC (Lindane)

Heptachlor

Heptachlor epoxide

Endrin

Methoxychlor

Toxaphene

S D-6

E
0

0

3

5
C

>

5
S

RAMSED.XLS

3ED-7

Page 20 of 20

0

n

5

0

>

SED-8

-a

C

5

J

0

SED-ST

5 0

2 J

4 UN

0.3 U

100 U

100 U

100 U

100 U

100 U

10 U

100 U

100 U

100 U

100 U

100 U

25 U

25 U

0.01 U

25 U

25 U

25 U

25 U

0.1 U

25 U

62 U

25 U

25 U

62 U

25 U

25 U

10 U

0.5 U

0.5 U

0.5 U

100 U

10 U

13
3

0

-GT-

UT

f

SED-9

5 a

J

5
a

>



Sample Number

Misc.

Total Rocoverable Oil & Grease (ug/g)
PH

Metals (mg/kg)
Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total

Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron -Total

Lead - Total

Magnesium - Total

Mangenese - Total

Mercury - Total

Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Cyanide - Total

Hexavalent Chromium - Total

VOC (ug/kg)

Chloromethane

Bromomethane

Vinyl chloride
Chloroethano

Mothylene chloride

Acetone

3

ci

SS-1

335

1.2 U

0.96 U

6.8 B

1.2 U

117 UN

2120

643

26.6

540

589000

9.1

4940

46.6 U

0.11 UN

488

70.4 8

0.96 U

2.3 UN

169 8

1.2 U

466 U

233 U

1.3 U

12 U

12 U

12 U

12 U

12 U

34

0

S
0

>

SS-1 RE

5C
XJ

0

i
>

5

14 U

14 U

14 U

14 U

14 U

14 U

a

SS-2

-E

>

-2

RAMSS.XLS

P-1-1 TP-1-10-

0

16

0

>

-P-1-2

E B 1-1 9080 El H 931  f--7 5250 1-1 7880 1-1

O 0 0 0

ar

3080

1.4 U

11

52.8 8

1.4 U

1.4 UN

1530

10.4

6.6 B

2.8 U

24600

41.3 S

58

470 8

0.14 UN

9.4 8

699 B

1.1 UW

2.8 UN

262 B

1.4 U

11.1 B

37.1

1.5 U

US

-65

1.8 BN

30.7 8

1.5 UN

6.3 0

59.5

0.15 U

1.2 UWN

65.2 N '

0.29 N

14 U

14 U

14 U

14 U

/9 0 al
390 E

-6

0

S

-5

0

>

-r

-r

-r

7-

0
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420 D

0

:
e

4.5 N

55.7

1.2 UN
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0.12 U

0.94 UWN
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0.1 UN
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a

>
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0
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>
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0

r
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>
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-L

-r

-r

Ur

U

5740 0

1.3 UN

1.3 BN

32.8 8

1.3 U

1.3 UN

1970

6.5 '

5.1 U

2.5 U'

10400 '

10.1

<Z-
0.11 U

5.2 8

322 8

1 UWN

0.25 U

323 8

1.3 UW

13.7 '
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1.4 U

13 U

13 U

13 U

13 U
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-r

52.3 N

172

, 1.1 UN
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74 No

0.11 U

0.89 UWN

228 No

0.09 UN

12 U

12 U

12 U

12 U

/t BJ
12 U

-r

T

-r

UY

0

12.9 +N

237

16.9 UN

113 0
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0.17

0
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0

>

3

1.3 UWN 

637 No

0.14 UN

17 U

17 U

17 U

17 U

2J

17 U
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Sample Number
TP-4-2

TP-5-1

RAMSS.XLS

-P-6-1

0

VOC (ug/kg)
Chloromethane

Bromomethane

Vinyl chloride
Chloroothane

Mothylene omorid.
Acetone

24 U

24 U

24 U

24 U

3J

430

88

TP-6-2

Metals (mg/kg)
Aluminum - Total

Antimony - Total
Areenic - Total
Barium - Total

Boryllium - Total
Cadmium - Total

Calcium . Total

Chromium - Total

Cobalt - Total

Copper -Total
Iron - Total

Load - Total

Megnesium - Total
Mengenese - Total

Mercury - Total
Nickel . Total

Potassium - Total

Selenlum - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zino - Total

Cyanide - Total
Hexavalent Chromium - Total

13600 '

2.9 BN

52.6 N

173

2.4 U

2.4 UN

19200

72.1 0

9.7 U

89.5 '

161000 '

407

**905450
0

0.23 U

63.8 0

1020 8

1.9 UN

0.62 8

733 B

2.4 UW

9.7 U'

885 N'

2.5 U

-r

f

IL
.L
U

-L

-r

ir

UT

L_

FL
L_

5

S_

S

f
r

P-4-2T

8 8
3 3500 0

tal Recove,able Oil & Greas Fl 4630 F7 2980  796 EI]0 0
PH

1.1 UN

88

12.7 UN

51.6 0

734 N'

0.13 U

1.1 UN

295 No

2.1 N

13 U

13 U

13 U

13 U

170

-r

I_

6N

79.6

12.6 UN

29.6 

52.5 S

0.12 U

1.1 UWN

72.8 No

0.11 UN

13 U

13 U

13 U

13 U

13 U

74
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-r

r

Ir

-r

-r

03

1.2 BN

47.5 8

12 UN

11.8 '

5.3

0.12 U

0.96 UN

68.9 No

0.1 UN

11 U

11 U

11 U

11 U

67

0

K

-r

1-

-r

us

JL

OC

TP-7-1

19800 '

2.7 BN

27.4 SN

406

1.7 U

1.7 UN

47700

115 0

10.8 B

245 '

72100 •

453 No

-Iiia>
0.16 U

112 '

2640

1.3 UWN

4.38

820 8

1.7 U

6.8 U 0

840 No

2U

17 U

17 U

17 U

17 U

1J

17 U

T

-r

-r

-

K

TP.7.1T

J >

TP-7-2

BBB

S

3-

692
K

16000

1.9 BN

49.5 + N

212

1.9 U

18.6 UN

37400

89.9 0

16 8

173 '

131000 '

382 No

111

rr5666
0.17 U

75.7 '

2440

1.5 UWN

2 BS

582 8

1.9 U

7.5 U'

488 No

2.2 U

70 U

70 U

70 U

70 U

70 U

70 U

8 8

Z

Z

-f

K

ir

J

A-



Sample Number

RAMSS.XLS

TP-7-2FE

g11
OC J >

TP-8-1

5 0
S .2
. J

Misc.

Total Recoverable Oil & Grees F7 1270 n

Metals (mg/kg)
Aluminum - Total

Antimony - Total
A,sonic -Total

Barium - Total

Beryllium - Tot81
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper -Total
Iron -Total

Lead - Total

Magnosium - Total

Mangenese - Total
Mercury - Total

Nickel - Total

Potassium - Total

Selonium . Total

Silver - Total

Sodium - Total

Thallium . Total

Vanadium - Total

Zino · Total

Cyanide - Total
Hexavalent Chromium - Total

VOC (ug/kg)

Chloromethane

Bromomethone

Vinyl chloride
Chloroothane

Methylone chloride
Acetono
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18.1 N

64

14.7 UN

11.8

105

0.13 U

1.2 UN

280 No

0.29 N

14 U

14 U

14 U

14 U

50

5
0

>

-r

-fi

-F

1



Sample Number

Carbon Disulfido

1,1-Dichloroethene

1,1-Dichloroethane

1.2-Dichloroethene (Total)

Chloroform

1.2-Dichloroethane

2-Butanone

1.1.1-Triohloroethene

Ca,bon Totrachlorido

Bromodichloromethane

1,2-Dichloropropane
cis-1.3-Dichloropropene
Trichloroethene

Dibromochloromethane

1,1,2-Triohloroethane

Benzene

trans-1.3-Dichloroprope
B,ornoforrn

4-Methyl-2-pentanone
2-Hexanone

Tetrachloroethene

Toluene

1,1.2.2-Tetrachloroethane
Chlorobenzene

Ethyl benzeno

Styrene

Total Xylenes

Vinyl Coetate

SEMI-VOC (ug/kg)

Phenol

Bis(2-chloroothyl) ether

2-Chlorophenol

1.3-Dichlorobenzene

1,4-Dichlorobenzene

Benzyl Alcohol

1,2-Diohlorobenzeno

2-Methylphenol

4-Methylphenol

590

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

SE-1

3

-1

12 U

12 U

12 U

12 U

12 U

12 U

9J

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

-Z

C

>

SS-1 RE

-a

XJ

470

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

-S

0

>

SS-2

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

0

1/

3

0

>

RAMSS.XLS

P. 1-1

5

fc

14 U

14 U

14 U

14 U

14 U

14 U

86

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

0.8 J

14 U -

14 U

0.4 J

14 U

2J

14 U

C

3

:

8

>

Page 4 of 18

OC

56 U

56 U

56 U

56 U

56 U

56 U

89 D

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

56 U

TP. 1-10.

13

0

f
-1

0

>

g

Ct

12 U

12 U

12 U

12 U

12 U

12 U

5J

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

-P·1-2

0

3

0

>

TP.2.1

e
OC

13 U

13 U

13 U

13 U

13 U

13 U

24

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

0.6 J

13 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

t
-1

a

>

i
®

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

2J

12 U

-P-3-1

3

0

.1

0

>
e

17 U

17 U

17 U

17 U

17 U

17 U

19

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

2J

17 U

17 U

17 U

17 U

17 U

17 U

17 U

TP-4-1

0
3

0

>



Sample Number

Carbon Digulfide

1,1-Dichloroethene

1,1-Dichloroethane

1.2-Dichloroethene (Total)

Chloroform

1,2-Dichloroethane

2-Butanone

1.1.1-Trichloroothane

Carbon TotracNoride

Bromodichtoromothene

1.2-Dichloropropane

cis-1.3-Dichloropropene
Trichloroothene

Dibromochloromethene

1.1.2-Trichloroothane
Benzene

trans- 1.3-Dichloroprope
Brornoforrn

4-Methyl-2-pentanone
2-Hexanono

Tetrachloroethene

Toluene

1,1.2,2-Tetrachloroothane
Chlorobenzene

Ethyl benzene

Styrene

Total Xvienes
Vinyl acetato

SEMI-VOC (ug/kg)
Ph/not

Bis(2-chloroothyl) ether

2-CNorophenol

1.3-Dichlo,obenzene

1.4-Diohlorobenzene

Bonzyl Aloohol

1.2-Dichlorobenzene

2-Mothylphenol

4-Methylphenol

TP-4-2

24 U

24 U

24 U

24 U

24 U

24 U

110

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

24 U

700 U

700 U

700 U

700 U

700 U

700 U

700 U

700 U

700 U

a

3

-

5
0

a

>

1

-r

-

01

-P-4-2T

0
3

0

>

TP-5-1

5 8
. --1

13 U

13 U

13 U

13 U

13 U

13 U

33

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U -

13 U

13 U

13 U

0.7 J

13 U

0

>

P-6-1

3 0

-J

13 U

13 U

13 U

13 U

13 U

13 U

20

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U

13 U
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C

15
>

TP-6-2

m J

11 U

11 U

11 U

11 U

11 U

11 U

10 J

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

0.2 J

11 U ·-

11 U

11 U

11 U

0.7 J

11 U

CJ

>

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

17 U

TP-7-1

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

0

i
J

0

>

Z

TP-7-1T

.a

0

S

5
0

>

TP-7.2

Z

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

70 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

640 U

540 U

a a

>



Sample Numbe,

Carbon Disulfide

1,1-Dichloroethene

1,1 -Dichloroethane

1,2-Dichloroethene (Total)

Chloroform

1.2-Dichloroethene

2-Butanone

1,1.1 -Trichloroethane

Carbon Tetrachloride

BromodicNoromethane

1.2-Dichloropropano

cis- 1.3-Dichloropropene

Trichloroethene

Dibromochloromethene

1.1,2-Trichloroethane

Benzene

trans-1,3-Dichloroprope

Bromoform

4-Methyl-2-pentanone
2-Hexanono

Tetrachloroothene

Toluene

1,1.2,2-Tetrachloroothane

Chlorobenzone

Ethyl benzene

Styrono

Total Xylones

Vinyl acetate

SEMI-VOC (ug/kg)

Phonol

Bis(2-chloroothyl) ether

2-Chlorophonol

1,3-Dichlorobenzene

1.4-DicNorobenzene

Benzyl Alcohol

1.2-Dichlorobenzene

2-Methylphonot

4-Mothylphenol

RAMSS.XLS

TP-7-2FE

0

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U
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0

IE

0

>

E

f

TP-8- 1

5' 1' 1
-J>

14 U

14 U

14 U

14 U

14 U

14 U

13 J

14 U

14 U

14 U

14 U 4
14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U -

14 U

14 U

14 U

14 U

14 U



Sample Number

N-Nitrooo-Di-n-propylamine
Hexechloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

Benzoic Acid

Ns(2-chloroethoxy) methane

2,4-Dichlorophonol

1,2.4-Trichlorobenzene

Naphthalene

4-Chloroanitine

Hexachlorobutediene

4-Chloro-3-methylphenol

2-Meth¥Inaphthalene

Hexachlorocyclopentadlene

2,4,6-Trichlorophenol

2.4,5-Trichlorophenol

2-Chloronaphthalene

2-Nitroanillne

Dimethyl phthalate

Acenaphthylene

2,6-Dinitrotoluene

3-Nitroaniline

Acenaphthene

2,4-Dinit,ophenol
4-Nitrophenol

Dibenzofuran

2,+Dinitrotoluene

Diethyl phthalate

4-Chlorodlphenylether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-methylphono

N-nitrosodiphenylainlne

4-Bromophenyl phenvt ethe
HexacNorobenzone

Pentachlorophenol

Phenanthrene

SS-1

Z

390 U

390 U

390 U

390 U

390 U

390 U

1900 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

940 U

390 U

940 U

390 U

390 U

390 U

940 U

390 U

940 U

940 U

390 U

390 U

390 U

390 U

390 U

940 U

940 U

390 U

390 U

390 U

940 U

390 U

-5

a

0

c

>

US;

SS-1 RE

S3
390 U

390 U

390 U

390 U

390 U

390 U

1900 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

940 U

390 U

940 U

390 U

390 U

390 U

940 U

390 U

940 U

940 U

390 U

390 U

390 U

390 U

390 U

940 U

940 U

390 U

390 U

390 U

940 U

390 U

0

>

IR

SS-2

0

480 U

480 U

480 U

480 U

480 U

480 U

2300 U

480 U

480 U

480 U

55 J

480 U

480 U

480 U

62 J

480 U

480 U

1200 U

480 U

1200 U

480 U

480 U

480 U

1200 U

480 U

1200 U

1200 U

480 U

480 U

480 U

480 U

480 U

1200 U

1200 U

480 U

480 U

480 U

1200 U

100 J

0

3

C

>

NI

mt

-El

f

:

-P-1-1

0

0

RAMSS.XLS

a

>
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8
0

TP. 1-10.

a

>

5

''P-1-2

0

D

3

0

>

TP-2.1

5

420 U

420 U

420 U

420 U

420 U

420 U

2000 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

1000 U

420 U

1000 U

420 U

420 U

420 U

1000 U

49 J

1000 U

1000 U

420 U

420 U

420 U

420 U

420 U

1000 U

1000 U

420 U

420 U

420 U

1000 U

35 J

0
/

0

>

--I6

:
0

7.3.1

3

0 0

>

5
:

TP·4-1

0

1
8
3
>



Sample Number

N-Nitroso-Di-n-propylamine
Hexachloroothane

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

Benzoic Acid

Bis(2-chloroethoxy) methane

2,4-Dichlorophenol

1,2.4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutediene

4-Chloro-3-methylphenol
2-Mothylnaphthalene

Hexachlo,ocyclopentediene

2,4,6-Trichlorophenol

·2.4.5-Trichlorophenol
2-Chloronaphthalene

Nitroaniline
Dimethyl phthalate

Acenaphthylene
2,6-Dinitiotoluene

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophonol

Dibenzofuran

2,4-Dinitrotoluene

Diethyl phthalate

4-Chlorodiphenylether
Fluorene

4-Nitroanitine

4,6-Dinltro-2-methylpheno

N-nitrosodiphenylamine

4-Bromophenyl phenyl ethe
Hexaohlorobenzene

Pentachlorophenol

Phenanthrene

TP-4-2

0

700 U

700 U

700 U

700 U

700 U

700 U

300 J

700 U

700 U

700 U

120 J

700 U

700 U

700 U

110 J

700 U

700 U

1700 U

700 U

1700 U

700 U

36 J

700 U

1700 U

51 J

1700 U

1700 U

65 J

700 U

700 U

700 U

58 J

1700 U

1700 U

700 U

700 U

700 U

1700 U

420 J

.S
3

0 0

>

i
5

00

-P-4-2T

0 0

>

TP-5-1

0

2 J

0

>

5

CI:

c

RAMSS.XLS

P-6.1
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0

>

TP-6-2

58
J

0

>

TP-7-1

540 U

540 U

540 U

540 U

540 U

540 U

2600 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

1300 U

540 U

1300U

540 U

540 U

540 U

1300 U

26 J

1300 U

1300 U

540 U

540 U

540 U

540 U

540 U

1300 U

1300 U

540 U

540 U

540 U

1300 U

290 J

3

0
/

0

>

-55

I

5

TP-7-1T

-a

a 0

>

TP-7-2

1
e

540 U

540 U

540 U

540 U

540 U

540 U

64 J

540 U

540 U

540 U

71 J

540 U

540 U

540 U

540 U

540 U

540 U

1300 U

540 U

1300 U

540 U

540 U

540 U

1300 U

540 U

1300 U

1300 U

540 U

540 U

540 U

540 U

540 U

1300 U

1300 U

540 U

540 U

540 U

1300 U

540 U

0

S

3

0

>



Sample Number

RAMSS.XLS

N-Nitroso-Di-n-propylamine

Hexachloroothane

Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphonol
Bonzoic Acid

Bis(2-chloroothoxy) methane
2,4-Dichlorophenot
1,2.4-Trichlorobonzene

Nephthalone

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-mothylphenol
2-Mothylnaphthaleno

Hexachlorocyclopentadiene

2,4.6.Trichlorophonol

2,4.5-Trichlorophenol

2-Chloronaphthalene

2-Nit,oaniline

Dimethyl phthalate

Acenaphthylene

2,6-Dinitrotoluene

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophonol
Dibenzofuran

2,4-Dinitrotoluene

Diethvl phthalate
4-Chlorodiphenylother
Fluo,ene

4-Nit,oaniline

4,6-Dinitro-2-mothylpheno

N-nitrosodiphenylamine

4-Bromophenyl phenyl ethe
Hexachlorobenzene

Pentachlorophenol

Phenanthrene

TP-7-2F E

58
iS

540 U

540 U

540 U

540 U

540 U

540 U

69 J

540 U

540 U

540 U

66 J

540 U

540 U

540 U

540 U

540 U

540 U

1300 U

540 U

1300 U

540 U

540 U

540 U

1300 U

540 U

1300 U

1300 U

540 U

540 U

540 U

540 U

540 U

1300 U

1300 U

540 U

540 U

540 U

1300 U

540 U

Page 9 of 18

8

>

r

TP-8-1

m :
-1

5
0

>



Sample Number

Anthracene

Di-n-butyl phthalate
Fluoranthene

Pyrone

Butyl benzyl phthelate
3,3'-Dichlo,obenzidine

Benzo(a)anthraceno

Chrysene

Bi.(2-ethylhoxyl) phthala

Di-n-octyl phthalate

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)py,ene

Indeno(1,2,3-cd)py,ene

Dibenzo(a,h)anthracene

Benzo(ghilperylene

Bis(2-chloroisopropyl) ether

PCBS (ug/kg)

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroolor 1248

A,oclor 1254

Aroclor 1260

PEST (ug/kg)

alpha-BHC

beta-BHC

delta-BHC

garnme-BHC (Undane)
Heptaohlor

Aldrin

Heptachlor epoxide

Endosulfan I

Dieldrin

4,4'-DDE

SS· 1

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

2U

0.92 JP

2U

2U

2U

2U

2U

2U

0.79 JP

0.5 JP

39 U

79 U

39 U

39 U

39 U

39 U

39 U

0

.@
-1

Cl

f

IF

I

UT
r

211

V

-Er
-Er

SS·1 RE

5a
2 -1

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

0

>

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

480 U

SS·2

48 U

97 U

48 U

48 U

48 U

48 U

48 U

2.5 U

2.5 U

2.5 U

2.5 U

2.SU

2.5 U

2.5 U

2.SU

4.8 U

4.8 U

€
0

f
5

46 U

93 U

46 U

46 U

46 U

46 U

46 U

RAMSS.XLS

-P-1-1

0 0

>

Page 10 of 18

Z

TP-1-10.

0

D

3

0

0

>

3

7.1-2

42 U

86 U

42 U

42 U

42 U

42 U

42 U

16

0 0

>

5

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

1400 8

420 U

420 U

420 U

35 J

420 U

420 U

420 U

420 U

2.2 U

2.2 U

2.2 U

2.2 U

2.2 U

2.2 U

2.2 U

2.2 U

4.2 U

4.2 U

42 U

86 U

42 U

42 U

42 U

42 U

42 U

TP. 2-1

0

S

0

0

>

i
0

94 U

190 U

94 U

94 U

94 U

94 U

94 U

-P-3· 1

i

0

-1

0

>
®

0C

TP·41

92 U

190 U

92 U

92 U

92 U

92 U

92 U

0 0

>



Sample Number

Anthracene

Di-n-butvl phthalate
Fluoranthene

Pyrene

Butyl benzyl phthalate

3,3'-Dichlorobonzidine

Benzo(alanthracene

Chrysene

88(2-ethylhoxyl) phthala

Di-n-octyl phthalate
Bonzo(b)fluoranthene

Benzo(k)fluoranthene

Benzola)pyrene

Indeno(1.2.3-cd)py,ene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

80(2-chloroisopropyl) ether

PCBS (ug/kg)

Aroclor 1016

A,oclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

A,oclor 1260

PEST (ug/kg)

alpha-BHC
bets-BHC

delta-BHC

gamma-BHC (Undene)

Heptaohlor
Aldrin

Heptechlor epoxide
Endosulfan I

Dieldrin

4,4'-DDE

TP-4-2

95 J

700 U

630 J

920

700 U

700 U

380 J

540 J

2000 8

700 U

890

410 J

480 J

280 J

77 J

200 J

700 U

70 U

140 U

70 U

70 U

70 U

170

70 U

3.6 U

1.7 JP

3.6 U

3.6 U

3.6 U

3.6 U

3.6 U

3.6 U

7U

7U

0

-IE

0

TP-4-2T

0

S
0

>

110 U

230 U

110 U

110 U

110 U

110 U

110 U

TP·5· 1

3

0

,2 3

15

0
Z

AAMSS.XLS

43 U

88 U

43 U

43 U

43 U

43 U

43 U

"P-6.1

-:

0

Page 11 of 18

0

>

39 U

80 U

39 U

39 U

39 U

39 U

39 U

TP-6.2

3 0

J

8

> 2

540 U

540 U

540 U

540 U

540 U

540 U

170 J

200 J

2000 8

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

54 U

110 U

54 U

54 U

54 U

140

54 U

2.8 U

2.8 U

2.8 U

2.8 U

2.8 U

2.8 U

2.8 U

2.8 U

5.4 U

5.4 U

TP-7-1
E

0

-US

8

;

3

ti

TP·7·1T

3

0 0

>

Y

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

1300 8

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

270 U

550 U

270 U

700

270 U

660 P

270 U

TP-7-2

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

27 U

27 U

/

0

3
a

>



Sample Number

Anthracene

Di-n-butyl phthalate
Fluoranthene

Pyrene

Butyl benzyl phthalate
3,3'-Dichlorobenzidine

Benzo(a)anthracene

Chrysene

Bis(2-ethythexyl) phthale

Di-n-octvl phtholate

Bonzo(b)fluoranthene

Benzo(k)fluoranthene

Benzoia)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a.h)anthraoone

Benzo(ght)perylene

Bis(2·chloroisopropyl) other

PCBS (ug/kg)

A,oclo, 1016

A,oclor 1221

A,oclor 1232

Aroclor 1242

Aroclor 1248

Aroclo, 1254

Aroclor 1260

PEST (ug/kg)
alpha·BHC

beta-BHC

delta-BHC

gamma-BHC (Undane)
Heptachlor

Aldrin

Heptachlor epoxide
Endosulfan I

Dleldrin

4,4'-DDE

RAMSS.XLS

TP.7-2;

58
Si
2J

540 U

540 U

540 U

540 U

540 U

540 U ·

540 U

540 U

1100 8

540 U

540 U

540 U

540 U

540 U

540 U

540 U

540 U

Page 12 of 18

_L

E

a

2

TP-8.1

IE

- 2

3 3

53 U

110 U

53 U

53 U

53 U

53 U

53 U

8

5



Sample Number

Endrin

Endo,ulfan Il

4.4'-DDD

Endosulfan Sutfate

4,4'-DDT

Methoxychlor

Endrin ketone

alpha-Chlordsno

gamma-Chlordane

Toxephene

TCLP (ugA)

Arsenic - Total

Barium - Total

Cadrnium - Total

Chrornium - Total

Lead - Total

Mercury - Total

Selenium - Total

Silver - Total

Vinyl chloride

1,1 -Dichloroothene

Chloroform

1.2-Dichloroethane

2-Butanone

Chlordane

Carbon Tetrachloride

Trichloroothene

Benzene

Totrachloroethene

Chlorobenzene

1.4-Diohlorobenzene

2-Mothylphenol

2,4.5-TP (Silvex)(mg/1)

4-Mothylphenol

Hexachcroethene

Nitrobenzene

Hewaohlorobutadine

2,4-D(mg/1)

On

10

6.2

3.9 U

3.9 U

3.9 U

20 U

3.9 U

2.8

2U

200 U

SS-1

3

0 0

r

T

MI

V

I-
US

-63'-

SS-1 RE

5a
Et
.J

0

SS-2

Z

4.8 U

1.2 JP

4.8 U

4.8 U

4.8 U

25 U

4.8 U

2.SU

2.SU

250 U

0

S

Z

0

e

8

S

RAMSS.XLS

' P. 1-1

Page 13 of 18

0

>

TP·1·10.

1
3

0

S
0

>

P. 1-2

:

a 0

>

4.2 U

4.2 U

4.2 U

4.2 U

4.2 U

22 U

4.2 U

2.2 U

2.2 U

220 U

TP-2-1

/

a

-5

C3

>

1

-P. 3.1

a

S

3

0

>

5
:

TP.4-1

0 0

>



Sample Number

Endrin

Endosulfan 11

4,4'-DDD

Endosulfan Sulfate

4,4'-DDT

Methoxychlor
End,in ketone

alpha-Chlordane

gamma-Chlordane

Toxephene

TCLP (ug/1)

Arsenic - Total

Barium - Total

Cadmium - Total

Chromium - Total

Lead - Total

Mercury - Total

Selenium · Total

Silver - Total

Vinyl chloride

1,1-Dichloroothene

Chloroform

1.2-Dichloroethane

2-Butanone

Chlordane

Carbon Totrachloride

Trichloroothene

Benzeno

Tetrachloroothene

Chlorobenzene

1,4-Dichlorobenzene

2-Mothylphenot

2.4.5-TP (Silvex)(mg/1)
4-Methylphenot

Hexaohloroethine

Nitrobenion.

HexeoNorobutodlene

2,4-0(mg/1)

e

cr

7U

7U

7U

7U

7U

36 U

7U

3.6 U

3.6 U

360 U

TP-4-2

5
a a

>

5

P.4-2T

0

S

4 UN

901

5 UN

10 U'

4

0.2 U

4 UWN

1 UW

i

0

>

L.

-L

TP-51

5 0 a

RAMSS.XLS

7-6.1

3

0

Page 14 of 18

a

>

TP-6-2

:

5 8
1 J

15

0

16
> CC

5.4 U

5.4 U

5.4 U

5.4 U

5.4 U

28 U

5.4 U

2.8 U

2.8 U

280 U

TP.7-1

S
0

>

5 0

S
a

>

TP.7-1T

4 UN

1190

5 UN

10 U.

84.2 S

0.2 U

20 UWN

1 UW

r

TP-7-2

e

a:

27 U

27 U

27 U

27 U

27 U

140 U

27 U

14 U

14 U

1400 U

a
3

0

>



Sample Number

End,in

Endowlfan 11

4,4'-DDD

Endosulfan Sulfate

4.4'-DDT

Methoxychlor

End,in ketone

alpha.Chlordane

gamma-Chlordane

Toxophone

TCLP (ugA)

Arsonic - Total

Barium - Total

Cadmium - Total

Chromium - Total

Lead -Total

Mercury - Total
Selenium - Total

Silver - Total

Vinyl chloride

1,1-Dichloroothene

Chloroform

1.2-Dichloroethane

2-Butenone

Chlordane

Carbon Totrachloride

Trichloroethene

Benzene

Tetrachloroothone

Chlorobenzene

1,4-Dichlorobenzene

2-Methylphenol

2,4,5-TP (Silvex)(mg/1)
4-Mothylphenol
Hexachloroethane

Nitrobenzene

Hoxachlorobutedieno

2.4-0(mg/1)

RAMSS.XLS

TP-7-2F E

Page 15 of 18

8

E
0

>

TP-8-1

0

OC

0

0

>



Sample Number

2.4.6-Trichlorophenol

2,4,5-Trichlorophenot

2,4-Dinitrotoluene

Hexachlorobenzene

Pentachlorophenol

Pyridine

3-Mothylphenol

gamme-BHC (Undane)
Heptechlor

Heptachlor epo,dde

Endrin

Methoxychlor

Toxaphene

g
Z

SS·1

IE

0

3
0

>

SS·1 RE

5a
J

C

>

SS-2

3

0

S
0 5

£C

RAMSS.XLS

-P-1-1

0

S

-E

C

>

Page 16 of 18

Z

TP. 1-10.

g
0 0

>

5

az

-P-1-2

IE
0 a

>

5

CM

TP.2-1

C 0

>

-P.3-1

C

S
0

>

i

TP-4-1

0 0

>



Sample Number

2,4.6-Trichlorophenol

2,4,5-Trichlorophenol
2,4-Dinitrotoluene
Hexachlorobenzene

Pentachlorophenol
Pyridine
3-Methylphenol

gamma-BHC (Undane)
Hoptachlor

Heptachlor epoxido
Endrin

Methoxychlor
Toxaphene

TP-4-2

©C

0

-1

C

>
e

-P-4-2T

a
/

a

>

RAMSS.XLS

TP.5.1

5 a

-1

0

>

..P.6.1

iii

c

S

Page 17 of 18

0

>

TP-6-2

5 0
2 -1

0 5

OC

TP-7.1

0

:
-I

0

>

5

CLC

TP·7·1T

g
0

t
I.

0

>

5

TP.7.2

a C

>



Sample Number

2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2,4-Dinitrotoluene

Hexachlorobenzene

Pentachlorophenol
Pyridine

3-Methylphenol
gamme-BHC (Undano)
Heptachlor

Heptachtor epoxide
End,in

Mothoxychlor

Toxaphene

RAMSS.XLS

TP-7-2F

Page 18 of 18

E

8
i
>

TP-8-1
5

CC -1

a

>

- 1



Sample Number

Metals (ug/1)

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

· Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total

Mangenese - Total
Mercury - Total

Nickel - Total

Potassium - Total

Selonium - Total

Silver - Total

Sodium - Total

Thallium - Total

Venedium - Total

Zinc - Total

Cyanide - Total

Hexavalent Chromium - Total

voc (un/1)
Chloromethane

Bromornethano

Vinyl chloride

Chloroothano

Methyleno chloride
Acetone

Ca,bon Disulfide

1,1 -Diohloroothene

1.1-Dichloroethano

1,2-Dichloroothine (Total)

Chloroform

CW-1

24200 '

SU

10 N

322

5 UN

5U

527000

48.1 '

142

20 BN

51700 '

47

74700

3340

0.2 U

84.1 N

10100

4 UN

10 UN'

54100

SUW

44.8 BN'

176 N

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

-r

7-
T-

0

>

UT

r

-T

Z_

T

-r

T

3-

-

DUP-2

g

CI:

/RMW- ·

0

69900 '

5U

7 BN

899

5 UN

SU

799000

96.2 0

33.6 B

10 UN

75900 '

62

142000

2200

0.2 U

99.5 N

20900

4 UWN

10 UN'

17000

5 UW

129 No

432 N

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

-I_
-3-

J

0

>

3
-r

Z_
3

T

r

DUP-4/SW-3

5

100 U'

SU

4 UWN

42.3 B

5 UN

SU

118000

10 U'

20 U

10 UN

6260 0

3 UW

20400

1060

0.2 U

20 UN

9790

4 UN

10 UN'

15700

SUW

20 UN '

35.7 N

17.1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0

S
0

>

lzE
J-

-r
-r

r

S

r

RAMW.XLS

Z

MW-1 A

146000 '

5U

16 N

809

5 UN

5U

977000

208 

96.4

112 N

246000 '

240

171000

4790

0.2 U

266 N

45200

4 UWN

10 UN'

77900

5U

258 No

598 N

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

Page 1 of 15

0

-r

0

>

Ir

T

2_

T

T

T

Z

5
S

OC

At W- 18

6610 '

5U

4 BN

130 8

5 UN

SU

92900

10 U'

20 U

17.1 BN

53200 '

18 S

8400

1990

0.2 U

20 UN

11400

4 UWN

10 UN'

18800

5 UW

20 UN'

73 N

14.7

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

75

0

S

3

0

>

Y

3-

J

Z_

L_

T

S

T

Rinsate-2

100 U'

SU

4 UWN

20 U

5 UN

5U

562 8

10 U'

20 U

10 UN

74.6 8'

3 UW

200 U

5U

0.2 U

20 UN

200 U

4 UWN

10 UN

990 8

5U

20 UN '

10 UN

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

9J

3

0

i
-1

C

>

ur

RMW-1

71000 '

6 BW

17 N

490

5 UN

5U

268000

108 0

46.8 8

17.5 BN

102000 '

195 +

94200

11900

0.2 U

235 N

47300

4 UN

10 UN'

159000

5 UW

123 No

500 N

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1J

10 U

10 U

0

L

3

C

>

NZ
L.

Cr

-r

3-

J

r

I_

r

RMW-2

16400 '

SU

6 BN

379

5 UN

SU

290000

36.7 •

20 U

29.8 N

48500 '

41

74100

3330

0.2 U

68.5 N

16200

4 UN

10 UN'

62100

5 UW

34.4 BN'

226 N

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 0

>

.I_

vT
T

3

I_
11

_Z_
-L

_L

f

5

-5-



...

Sempli Number

M,1•10 (Ug/4

Aluminum - Total

Antimonv.Total

Ar.nic . Totof

Scrium - Totor

Bery'lum . Tot,1
Cidrrdom. Tor*

Colcium - Tota[

Chromlum - Told

Cobalt - Total

Cops>ii. Total
lion - Total

leed - Tdal

Magnestivn -Total

Mings,Ise- Total

Mercury - Total
Nickel · Total

Potaldum - Totel

504*um . Total

Silver - Total

Sodium - Tot»l

Thallium · Total

Vinidlurn - Totil

ZInG -Tord

Cyerlde - Total
Hexavelent Chromium - Tat

VOC &10/1)

Chloromethene

9/Ornon,•thir.

Vinyl ONoddo
Chroroothne

Mithylon. chloride

Acitone

Carbon Disulfide

1,1-Dichlomethene

1,1 -01©hloro,th,»

1,240*dorocU,ene rrotd)

Chlomforrn

RMW-3

-B

S 8

61500 *

SU

7 IN

887

5 UN

SU

872000

92 *

33.5 8

76.2 BN

76700 '

136 +

153000

2320

0.2 U

96.2 N

16200

20 UN

10 UN'

1 6400

S UW

716 No

455 N

10 U

10 U

10 U

10 U

10 U

10 U

14

10 U

10 U

10 U

10 U

10 U

-

r:

ri

le u

16 U

16 U

16 U

16 U

16 U

16 U

16 U

16 U

13 J

16 U

SED-16

4 5
5 8
i. S

8

>

ir= 8620 .
31 N

71 20.7 N
5-: 220

1.7 UN

3.1 N

I 19100
Er : 791 •

11.6 8

204 N

Z_ 39900 
610 N

.L, IED
1- aam-

Aill
0.68

15.5 N

1460 8

7.4 BWN

3.5 UN

884 B

1.7 VW

27.2 N-

556 N

lj

0

>

1£
J-

3E
S

-r.

'Of

24

LL

E

ZI

SED-16[>L

%86
ESJ

6--

SED 160LRE

--

i8j
ce,
..J>
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L--

L_

5

RAMW.XLS      -»

SED-16RE

C

A

3

8

-1

-'1

SED-17

10700 0

9 UN

12.9 N

108

1.1 UN

1.2 N

147000

86·4 '

7.2 8

2.2 UN

75300 '

194 N
(15221,
lj/EW

0.1 U

1 T4 N

1120

0.92 BWN

Z.2 UN'

669 8

1.2 V

373 No

130 N

1.1 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

C

S

N.I.

T

Z

.L

a

--j

.-'

SW- 1

100 U'

SU

4 UN

46.8 B

5 UN

5U

110000

10 U-

20 U

10 UN

771 '

5

32400

823

0.2 U

23.8 BN

10800

20 UN

10 UN'

29500

5 UW

20 UN*
36.9 N

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

8 8
3 2

f

ZJ

SW-2

100 VI

SU

4 UN

44 B

6 UN

SU

170000

10 Ue

20 U

10 UN

2110 .

7

37100

1100

0.2 U

20 UN

9730

20 UWN

10 UN'

24100

S UW

20 UN.

27.8 N

lou

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

8

r-1

*r!

_ri

1
,

72*

I

IL

.-I

--{

/,

M

CO

0

C
I

1

r¢

/,

3

L

A

rr



Sample Number

Metals (ug/1)

Aluminum - Total

Antimony - Total

Areenio - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Ch,omium - Total

Cobalt - Total

Copper - Total
lion - Total

Lead - Total

Magnesium - Total

Mangenese - Total

Mercury -Total

Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanedium - Total

Zinc - Total

Cyanide - Total

Hexavalent Chromium - Tot

VOC (ug/1)

Chloromethane

Bromomethane

Vinyl chloride

Chloroethane

Methylene chloride

Acetone

Carbon Disulfide

1.1-Dichloroethene

1,1 -Dichloroothane

1.2-Dichloroethene (Total)

Chloroform

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

RAMW.XLS

SW-3

100 U'

5U

4 UN

40.9 8

S UN

5U

117000

10 U'

20 U

10 UN

6230 

3 UW

19800

1050

0.2 U

20 UN

9530

20 UWN

10 UN'

15300

SUW

20 UN'

28.5 N

10 U

'E

0 0

>

S

Z.

3

-;L_

r
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Z
e

SW-4

100 U'

160 8

4 UN

108 8

5 UN

5U

185000

10 U.

20 U

10 UN

2340 0

4

77300

3510

0.2 U

53.5 N

46100

4 UN

10 UN'

145000

5U

20 UN o

44.4 N

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

E

1fIL
3

3

T

5

T

3

C

>

r

5

SW·5

16600 '

SU

12 N

124 8

5 UN

5U

73200

27.7 '

20 U

16.8 BN

26800 '

71

8030

680

0.2 U

34.7 BN

31600

4 UN

10 UN'

50800

SU

50 BN'

159 N

22.5

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0
3

0

>

J

J-

-2-

5-

<r

S

T-
T

3-
7-

L

1



Sample Number

1.2-Dichloroethane

2-Butanone

1,1.1 -Trichloroothano

Carbon Tetrachlonde

Bromodichloromethane

1,2-Dichloropropane

cis- 1,3-Dichloropropene

Trichloroethone

Dibromochloromethane

1.1,2-Trichloroothane

Benzene

trans-1,3-Dichloroprope
Bromoform

4-Methyl-2-pentanone

2-Hexanone

Tetrachloroethene

Toluene

1,1,2,2-Tetrachlo,oethane

Chlorobenzeno

Ethyl benzeno

Styrene

Total Xylenes

Vinyl acetate

SEMI-VOC (un/1)
Phenol

818(2-chloroothyl) ether

2-Chlorophenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Benzyl Alcohol

1,2-Dichlorobenzene

2-Mothylphenol

4-Methylphenol

N-Nitroio-Di-n-propylamine

Hoxeohloro•th•no

Nitrobenzene

liophorone

2-Nitrophenol

CW- 1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0.4 BJ

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

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

S
0

/
>

0

DUP-:

1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0.7 BJ

10 U

10 U

10 U

10 U

10 U

10 U

31

10 U

10 U

10 U

10 U

10 U

10 U

10 U

2J

10 U

10 U

10 U

10 U

10 U

mMW-:.

-S

0

S

-JL

0

>

DUP-4/SW-3

Z

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0.5 BJ

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

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

S
0

:
>

RAMW.XLS

MW- 1 A

Y
CC

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0.5 BJ

10 U

10 U

10 U

10 U

1 BJ

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U
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16

a

S
a

>

-0-·

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

MW- 18

10 U

TO U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

C

S
0

>

Rinsate-2

10 U

10 U

10 U

10 U

3J

10 U

10 U

10 U

1J

10 U

10 U

10 U

10 U

10 U

10 U

10 U.

1 BJ

10 U

0.4 BJ

10 U

0.2 BJ

0.7 BJ

10 U

0

.S
I.

I

-6.-

0

>

R MW- 1

10 U

10 U

10 U

10 U

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 BJ

10 U

5 BJ

0.4 BJ

10 U

3 BJ

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

a

3

a

>

73-

RMW·2

Y

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0.6 BJ

10 U

0.2 BJ

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

K
0

-1

0

>

11



Sample Number

1,2-Dichloroethane
2-Butanone

1,1,1 -Trichloroethane
Carbon Tetrachloride

Bromodichloromethane

1,2-Dichloropropane

cis-1.3-Dichloropropene
Trichloroothene

Dibromochloromethane

1,1,2-Trichloroothane
Benzono

trans- 1.3-Dichloroprope
Bromoform

4-Methyl-2-pentenone
2-Hexanono

Tetrachloroothene
Toluene

1,1.2,2-Tetrachloroethene
Chlorobenzone

Ethyl benzene

Sty,ene

Total Xylenes

Vinyl acetate

SEMI-VOC (ug/1)
Phenol

810(2-ohloroothyl) ether
2-Chlorophenol

1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzvl Alcohol

1,2-Diohlorobonzene
2-Methylphonol
4-Mothylph•nol

N-Nitroao-Di-n-propylamine
Hexachloroothane

Nitrobenzene

1•ophorone

2-Nitrophenol

RMW-3

25

10 U

10 U

10 U

10 U

10 U

10 U

10 U

2J

10 U

10 U

10 U

10 U

10 U

OC

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0.7 BJ

10 U

10 U

10 U

10 U

10 U

10 U

5
0

S

-0-

a

>

560 U

560 U

560 U

560 U

560 U

560 U

560 U

560 U

560 U

560 U

560 U

64 J

560 U

560 U

S

16 U

16 U

16 U

16 U

16 U

16 U

16 U

11 J

16 U

16 U

2J

16 U

16 U

16 U

16 U

16 U

16 U

16 U

8J

16 U

16 U

16 U

16 U

D-16

:

a a

>

2

SED-160.

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

0

3

-GY

a

-8
>

RAMW.XLS

SED-16DLRE

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

2800 U

3

0

.0

3
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t

Ur

0

>

SED-16RE

560 U

560 U

560 U

560 U

560 U

560 U

560 U

560 U

560 U

560 U

560 U

65 J

560 U

560 U

Z
0

3

8

>

360 U

360 U

360 U

360 U

360 U

360 U

360 U

27 J

73 J

360 U

360 U

360 U

360 U

360 U

SED-17

-3
CK

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

14 U

0.8 J

14 U

14 U

14 U

14 U

14 U

14 U

0

3

rr

1

a

>

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

SW-1

10 U

10 U

10 U

10 U

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 BJ

10 U

0.4 BJ

10 U

10 U

10 U

10 U

0

S

Tr

Tr

0

>

10 U

10 U

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

EK

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0.7 BJ

10 U

0.3 BJ

10 U

10 U

10 U

10 U

SW.2

0

S

0

0

>



Sample Number

1,2-Dichloroothane
2-Butanone

1,1,1 -Trichloroethane
Carbon Tetrachloride
Bromodichloromethane

1,2-Dichloropropane
cis-1,3-Dichlorop,opene
Triohloroothone

Dibromochlorometheno

1,1,2-Trichlo,o,thane
Benzene

tran,-1,3-Dichloroprope
Bromoform

4-Mothyl-2-pentanone
2-Hexanone

Tetrachloroothene

Toluene

1,1,2.2-Totrachloroethano
Chlorobenzene

Ethvl benzene
Sty,eno

Total Xylenos

Vinyl acetate

SEMI-VOC (ug/1)
Phenol

Bis(2-chloroothyl) ether
2-Chlorophenot
1,3-Dichlorobenzone

1,4-Diohlorobenzene

Benzyl Alcohol
1,2-Dichlorobenzene
2-Mothylphonol

4-Methylphenol
N-Nitroso-Di-n-propylamine
Hexachloroethane

Nitrobonzene

l.ophorone

2-Nitrophonot

RAMW.XLS

SW-3

as

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

0.7 BJ

10 U

0.2 BJ

10 U

10 U

10 U

10 U

10 U

10 U

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 8

>
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SW-4

0

1 J

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1J

10 U

10 U

2J

10 U

10 U

10 U

10 U

10 U

0.8 BJ

10 U

26 B

10 U

0.1 EU

1 BJ

10 U

10 U

10 U

10 U

0.2 J

2J

10 U

10 U

10 U

10 U

10 U

10 U

22

10 U

10 U

SW-5

/ 3
81 5 0
El S i

I 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

0.4 FU

10 U

0.5 BJ

10 U

U- 10 U
7 10 U

10 U

3J

10 U

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

>



Sm'. Nu#*00

2,+Dimmhvlphonal
8,"zolo Add

Els[2-eNoro•tho¥1 m•then
2,4-010hlorophinel

1,2,4Tdohiof*antini

A.phthelens

4-Chlo,cinline

H.imioNo,obut«Sen.

4-Chlose-3-ir-el*hanoi

145#h¥Imph:hal,ne

H)19,0Noi.yolopontedkni

2.4,6-Trioldoroph*nul
2.4.FT*Horoptind

2-Chdo¢ene,hthed.n.

2-Nhro'luin.

Dim•lind phtht-
Acenaphr00'=
1.6-0'nit,O.-ne

2·M¥oardliN

Aol,phthln,
2.40'nit,oph•nci

*al*oph/nol

Dihanofu,en

L+Dinhrotoluino

Olithyl phtbalsti

*morod¥,honylithot

Flum/n.

*Mn=Imal

4.60!nlt,0-2•thy4*M

N.nitromdIhin,lan<M

*Bromopl4 BIW.th,
Houshlombemon,

Pin«»chlo,opi,In

Ph*Mn*/n/

An-•.al

DI-n·b:n pheim"
Ruln•

P¥mni

a*,1 bannd phIWI

CW-1

it

i

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

26 U

10 U

25 U

10 U

10 U

10 U

25 U

10 U

25 U

25 U

10 U

10 U

2J

10 U

10 U

25 U

25 U

10 U

10 U

10 U

25 U

10 U

10 U

1J

10 U

10 U

0.7 J

1
1

a

-

Dup=.

10 U

19 J
10 U

10 U

10 U

0.5 J

'OU

'OU

lou

10 U

10 U

10 U

26 U

10 U

25 U

10 U

10 U

10 U

25 U

10 U

25 U

25 U

10 U

10 U

10 U

10 U

10 U

25 U

25 U

10 U

10 U

10 U

25 u

0.5 J

10 U

1J

10 U

ZO U

0.6 J

mMW-L

Ci

>

Y

OUB*/SW-3

a

1 1
10 U

2J

10 U

10 U

lou

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

26 U

10 U

10 U

10 U

26 u

10 U

25 U

25 U

10 U

10 U

10 U

10 U

10 U

25 U

25 U

10 U

10 U

10 U

26 U

10 U

10 U

1J

10 U

10 U

0.6 J Ir

1
>

RAMW.XLS

MW-1 A

5 8
j

10 U

0.8 J

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

25 U

10 U

10 U

10 U

25 U

10 U

25 U

25 U

10 U

10 U

10 U

10 U

10 U

25 U

26 U

10 U

10 U

10 U

25 U

10 U

lou

0.9 J

10 U

10 U

0.5 J

Page 7 of 15

a

2

13-

MW.18

1 1
10 U

2J

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

26 U

10 U

10 U

10 U

B U

10 U

25 U

25 U

10 U
10 U

1J

10 U

10 U

25 U

26 U

10 U

10 U

10 U

25 U

10 U

lou

1J

10 U

10 U

0.8 J

>

K

i

ER=»-2

a

-

8

10 U

2J

10 U

10 U

10 U

0.6 J

10 U

10 U

10 U

0.6 J

10 U

10 U

26 U

10 U

26 U

10 U

10 U

10 U

25 U

10 U

26 U

26 U

10 U

10 U

0.6 J

10 U

10 U

25 U

15 U

10 U

10 U

10 U
lE u

2J

10 U

10 U

10 U

10 U

0.6 J

-4%*1

a

>

r

10 U

1'

10 U

10 U

*0 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

25 U

lou

10 U

10 U

26 U

10 U

25 U

25 U

10 U

10 U

2J

10 U

10 U

26 U

25 U

m U

10 U

10 U

25 U

10 U

10 U

10 U

10 U

10 U

10 U

RM*-2

2 1
1

-

E
.

ru

J6
0\

0

,



Sample Number

2.4-Dimethylphonol
Benzoic Acid

Bis(2-chloroethoxy) methan
2,4-Dichlorophonol
1.2.4-Trichlorobenzene
Naphthalene
4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-methylphenol
2-Methy¢naphthelene
Hexachlorocyclopentadiene
2,4.6-Tfichtorophenol
2,4,5.Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Dimothyl phthalate
Aconaphthylene
2,6-Dinitrotoluene
3-Nitroaniline

Acenaphthene
2.4-Dinitrophenol
4-Nitrophonol
Dibonzofuran

2,4-Dinitrotoluene
Diethyl phthalate
4-Chlorodiphenylather
Fluorene

4-Nitroantline

4,6-Dinitro-2.methylpheno
N-nitrosodiphenytemine
4-Bromophenyl phenyt ethe
Hexachlorobenzene

Pentaohlorophenol
Phenanthrene

Anthricene

Di-n-butyl phthalate
Fluorenthene

Pyrono

Butyl benzy¢ phthalate

RMW-3

10 U

8J

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

25 U

10 U

10 U

10 U

25 U

10 U

25 U

25 U

10 U

10 U

0.6 J

10 U

10 U

25 U

25 U

10 U

10 U

10 U

25 U

0.4 J

10 U

0.8 J

10 U

10 U

0.7 J

06

560 U

2700 U

560 U

560 U

43 J

270 J

560 U

560 U

560 U

240 J

560 U

560 U

1400 U

37 J

1400 U

560 U

120 J

560 U

1400 U

810

1400 U

1400 U

380 J
560 U

560 U

560 U

350 J

1400 U

1400 U

47 J

560 U

950

1400 U

490OE

1300

70 J

6700 E

18000 E

3- 120 J

a

3.

a

1

2

14000 U

2800 U

2800 U

2800 U

2

2800 U

2800 U

2800 U

2

2800 U

2800 U

6800 U

2800 U

6800 U

2800 U

1

2800 U

6800 U

880 DJ

6800 U

6800 U

400 DJ

2800 U

2800 U

2800 U

2800 U

6800 U

6800 U

2800 U

2800 U

1000 DJ

6800 U

5900 0

1500 DJ

2800 U

1000 D

9000 D

67 DJ

60.

U

U

U

0

f

r

1

9

RAMW.XLS

SED-160

2800 U

13000 U

2800 U

2800 U

2800 U

2

2800 U

2800 U

2800 U

2

2800 U

2800 U

6700 U

2800 U

6700 U

2800 U

1

2800 U

6700 U

880 DJ

6700 U

6700 U

390 DJ

2800 U

2800 U

2800 U

2800 U

6700 U

8700 U

2800 U

2800 U

1000 DJ

6700 U

6900 D

1500 DJ

2800 U

2000 0

500 D

72 DJ

Page 8 of 15

a

LRE

g

U

I

f

IF

SED-16RE

C

8 58 8
2 -1 >

560 U

2700 U

560 U

560 U

44 J

270 J

5 560 U

560 U

560 U

240 J

560 U

560 U

1400 U

37 J

1400 U

560 U

120 J

560 U

1400 U

810

1400 U

1400 U

380 J

560 U

560 U

560 U

350 J

1400 U

1400 U

53 J

560 U

940

1400 U

490OE

1200

69 J

650OE

19000 E r

120 J 3-

SED·17

3
360 U

1800 U

360 U

360 U

360 U

50 J

360 U

360 U

360 U

47 J

360 U

360 U

880 U

360 U

880 U

360 U

23 J

360 U

880 U

14 J

880 U

880 U

360 U

360 U

360 0
360 U

360 U

880 U

880 U

360 U

360 U

360 U

880 U

160 J

31 J

16 J

250 J

280 J

360 U

a C

0

10 U

8J

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

25 U

10 U

10 U

10 U

25 U

10 U

25 U

25 U

10 U

10 U

10 U

10 U

10 U

25 U

25 U

10 U

10 U

10 U

25 U

10 U

10 U

0.8 J

10 U

10 U

0.5 J

SW- 1

a 0

0

10 U

2J

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

25 U

10 U

10 U

10 U

25 U

10 U

25 U

25 U

10 U

10 U

10 U

10 U

10 U

25 U

25 U

10 U

10 U

10 U

25 U

10 U

10 U

0.7 J

10 U

10 U

0.6 J

SW-2

0 a



Sample Number

2,4-Dimothylphenol
Benzoic Acid

Bis(2-chloroothoxy) methan
2,4-Dichlorophonol
1,2,4-Trichlo,obenzene
Naphthalene
4-Chloroaniline

Hexachlorobutediene

4-Chloro-3-methylphenol
2-Meth¥Inaphthalene

Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2,4,5-Trichlorophonol
2-Chloronaphthalene
2-Nitroaniline

Dimothyl phthalate
Acenophthylene
2,6-Dinltrotoluene

3-Nit,oaniline

Acenaphthene

2,4-Dinitrophenol
4.Nit,ophenot

Dibonzofuran

2,4-Dinitrotoluene

Diethyl phthalate

4-Chlo,odiphenylothor
Fluorene

4-Nitroanitine

4,6-Dinitro-2-mothylphono
N-niuoiodiphenylamine
4-Bromophenyl phenyl etho
Hexachlorobenzone

Pentachlorophenol
Phonanthrene

Anthracono

Di-n-butyl phthalate
Fluoranthene

Pyrone

Butyl benzyl phthalate

RAMW.XLS

SW-3

5 0
m i
2 -8

10 U

2J

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

25 U

10 U

10 U

10 U

25 U

10 U

25 U

25 U

10 U

10 U

10 U

10 U

10 U

25 U

25 U

10 U

10 U

10 U

25 U

10 U

10 U

0.5 J

10 U

10 U

0.5 J

:

a

>

Page 9 of 15

SW-4

5 0
S f

..1

10 U

50 U

10 U

10 U

10 U

0.5 J

3J

10 U

10 U

10 U

10 U

10 U

25 U

0.4 J

0.4 J

10 U

10 U

10 U

25 U

0.07 J

25 U

25 U

10 U

10 U

10 U

10 U

10 U

25 U

25 U

10 U

10 U

10 U

25 U

10 U

10 U

10 U

10 U

10 U

0.2 J

15

0

>

SW-S

3 ./

: 1

10 U

4J

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

25 U

10 U

25 U

10 U

10 U

10 U

25 U

10 U

25 U

25 U

10 U

10 U

10 U

10 U

10 U

25 U

25 U

10 U

10 U

10 U

25 U

10 U

10 U

10 U

10 U

10 U

0.6 J

a

>



I----

Sample Number

3,3'-Diohlorobenzidine
Benzo(a)anthracene
Chrysene

Bis(2·othylhexyl) phthola
Di-n-octyl phthalate
Benzo(b)fluoranthene

Benzo(k)fluoranthene

Bonzo(a)pyrene

Indeno(1.2.3-cd)pyrone
Dibenzo(e,h)anthracene
Benzo(ghi)perylone

Bis(2-chloroisopropyl) ether

PCBS (ug/kgl
A,oclor 1016
Aroclor 1221

Aroclor 1232
Aroclor 1242

Aroclor 1248

A,oclor 1254

A,oclor 1260

PEST (ug/1)

alpha-BHC
beta-BHC

delta-BHC

gamma-BHC (Undane)
Hoptaohlor
Aldrin

Hoplaohlor epoxide
Endosulfan I

Dieldrin

4.4.-DDE

Enddn

Endosulfan 11
4,4'-DDD

Endomilfan Sulfate
4.4'-DOT

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

1U

2U

1U

1U

1U

1U

1U

e

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

CW-1

a

f

a

>

DUP

0.056 U

0.056 U

0.056 U

0.056 U

0.056 U

0.056 U

0.056 U

0.056 U

0.11 U

0.11 U

0.11 U

0.11 U

0.11 U

0.11 U

0.11 U

1.1 U

2.2 U

1.1 U

1.1 U

1.1 U

1.1 U

1.1 U

e

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

/RMW

.0

3

0

a

>

1U

2U

1U

1U

1U

1U

1U

RAMW.XLS

DUP-4/SW-3

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

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

*0

3

liT

-Gr

-L

a

>

0.059 U

0.059 U

0.059 U

0.059 U

0.059 U

0.059 U

0.059 U

0.059 U

0.12 U

0.12 U

0.12 U

0.12 U

0.12 U

0.12 U

0.12 U
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1.2 U

2.4 U

1.2 U

1.2 U

1.2 U

1.2 U

1.2 U

MW·1 A

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

\)-3

-67-
-r

1

4

3

a

>

0.057 U

0.057 U

0.057 U

0.057 U

0.057 U

0.057 U

0.057 U

0.057 U

0.11 U

0.11 U

0.11 U

0.11 U

0.11 U

0.11 U

0.11 U

1.1 U

2.3 U

1.1 U

1.1 U

1.1 U

1.1 U

1.1 U

D

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

MW· 18

3

a

E

l

7,-

f

3

0

>

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

e

cr

1U

2U

1U

1U

1U

1U

1U

Rinsate-2

0

S

UJ

f

a

>

0.052 U

0.052 U

0.052 U

0.052 U

0.052 U
0.052 U

0.038 JP

0.052 U

0.024 JP

0.1 U

0.1 U

0.1 U

0.1 U

0.1 U

0.1 U

AMW-1

1U

2.1 U

1U

1U

1U

1U

1U

0

10 U

0.3 J

10 U

10 U

10 U

0.4 J

10 U

10 U

10 U

10 U

10 U

10 U

3

0

S

4

f

crl

I

S

a

>

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

:
e

1U

2U

1U

1U

1U

1U

1U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

RMW·2

a

f

0

>



Sample Number

3.3'-Dichlorobonzidine

Benzo(a)anthracone

Chrysene

818(2-ethylhexyl) phthale

Di-n-ocryl phthalate

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrono

Indeno(1.2.3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Bis(2-chloroisop,opyl) etho,

PCBp (ug/kg)
Arodor 1016

Arodor 1221

A,oclor 1232

Aroolo, 1242

Aroolor 1248

Aroolo, 1254

Aroolor 1260

PEST (ugn)

alpha-BHC

beta-BHC

delt.-BHC

gamma-BHC (Undane)

Heptaohlo,
Aldrin

Heptaohlor epoxide

Endosullan 1

Dieldrin

4,4'-DDE

Enddn

Endosulfan 11

4.4*-DDD

Endosulfan Sulfate

4.4'-DDT

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

RMW-3

3 0

1 -1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1U

2U

1U

1U

1U

1U

1U

8

>

U

f

MIL

S

560 U

730OE

7000 E

1000

560 U

16000 E

5400 E

8500 E

2700

470 J

740

560 U

560 U

1100 U

560 U

390 JX

560 U

560 U

620

29 U

29 U

29 U

29 U

29 U

29 U

29 U

29 U

56 U

11 JP

56 U

56 U

57 P

9.7 JP

48 JP

D-16

:

8

-1

0

-91.
JI_
-3-
-3-·

-L

5

Y
UT

3-

UT

-L
UT
-Gr

r

·1

SED·1 BD.

5 a

2800 U

7700 D

7900 D

620 DJ

2800 U

14000 D

5800 D

9100 D

3300 D

120 DJ

1200 DJ

2800 U

0

i
>

-r

-r

1
1!Z-

RAMW.XLS

SED-16DLR

im
5 a

J

2800 U

7900 D

7900 D

510 DJ

2800 U

14000 D

6800 D

9600 D

3300 D

110 DJ

1100 DJ

2800 U

Page 11 of 15

E

-:

0

>

<1-

..211

_J_

...7
_91

SED-16RE

IE
=8
E i

560 U

6900 E

740OE

1100

560 U

16000 E

6200 E

5400 E

2800

560

840

560 U

.a

8

_*1

_L

7-

i
37 U

75 U

37 U

65 PX

37 U

37 U

33 JP

SED·17

Z
e

360 U

160 J

200 J

43 J

360 U

340 J

140 J

140 J

36 J

360 U

360 U

360 U

1.9 U

1.9 U

1.9 U

1.9 U

1.9 U

1.9 U

1.9 U

1.9 U

3.7 U

1.3 J

3.7 U

0.78 JP
I.

1.3 JP

3.7 U

3.7 U

0 0

>

T

5-

r.

SW- 1

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

Z

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1U

2U

1U

1U

1U

1U

1U

0

€
-1

0

>

f
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

1U

2U

1U

1U

1U

1U

1U

SW-2

i
e

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

U

8

>

i

F



Sample Number

3,3'-Dichlorobenzidine

Benzo(a)anthracene
Chrysene

Bis(2-ethylhexyl) phthala
Di-n-octyl phthalato
Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pvrene

Indeno(1.2,3-cd)pyrene
Dibenzo(e,hbanthracene
Benzo(ghi)perylene
Bis(2-chloroisopropyl) ether

PCBS (ug/kg)
Aroclor 1016

Aroclor 1221

A,oclo, 1232

A,oclor 1242

A,oclor 1248

Aroclor 1254

Aroclor 1260

PEST (ug/1)

alpha-BHC
beta-BHC

delta-BHC

gamma-BHC (Undene)
Hopt.ohtor

Aldrin

Heptachlor epoxide
Endosulfan I

Dieldrin

4,4'-DDE

Endrin

Endosulfen 11

4.4'-DDD

Endosulfan Sulfate

4,4'-DDT

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1U

2U

1U

1U

1U

1U

1U

RAMW.XLS

SW.3

0.05 U

0.05 U

0.05 U

0.05 U

0.06 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

3

C Cl

>

i

.-.

4-

r

Page 12 of 15

SW-4

10 U

10 U

10 U

0.1 J

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

0.1 U

0.1 U

0.1 U

0.1 U

0.1 U

0.1 U

0.1 U

1U

2U

1U

1U

1U

1U

1U

la

a

D

3

D

0

=r

1

1
Cr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

SW-5

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

1U

2U

1U

1U

1U

1U

1U

IE

0

5

0

>

1-



Sample Number

Mothoxychlor
Endrin ketone

alpha-Chlordane

gamma-Chlordane
Towaphene

RMW-3

0.5 U

0.1 U

0.05 U

0.05 U

5U

3

0

S
a

>

SED-16

290 U

56 U

29 U

29 U

2900 U

0 0

uf

. 1!IL, .

SED-160.

0

-1

0

SED-16DLRE

05

1

0

Page 14 of 15

0

>
e

0C

SED-16RE

0

t
-1

0

>

1
e

2

19 U

3.7 U

1.9 U

1.9 U

190 U

SED·17

a

n

3

:

0

>

SW-1

00

O.SU

0.1 U

0.05 U

0.05 U

5U

0

S
0 3

0.5 U

0.1 U

0.05 U

0.05 U

SU

SW.2

0 a

>



Sample Number

Methoxychlor

Endnn ketone

alpha-Chlordane

gamma-Chlordane

Toxephone

0.5 U

0.1 U

0.05 U

0.05 U

5U

RAMW.XLS

SW-3

0

S
8

>

T

Paoe 15 of 15

SW-4

0.5 U

0.1 U

0.05 U

O.OS U

5U

C

//

3

01-

SW-5

O.SU

0.1 U

0.05 U

0.05 U

5U

0

S
0

li

>

9



1

1

1

1

1

1

1

1

1

1

1

A

P

P

E

N

D

X

D



0
4 A

Mp
I P

,E

N

D

X

D

1

1

1

1

1

1

1

1

1



I

1

1

1

1

1

1

1

1

1

1

APPENDIX D

HYDROGEOLOGIC DATA



1

1

1

1

1

Well ID

RMW-1

RMW-2

RMW-3

CW-1

AQPERM.XLS

Sample

RMW-1

RMW-2

RMW-3

SED-2

SED-4

SED-7

TABLE 1

Ramco Steel

Summary of Aquifer Testing Results

Method

Rising head slug test

Bouwer and Rice, 1976

Rising head slug test

Bouwer and Rice, 1976

Falling head slug test

Bouwer and Rice, 1976

Falling head slug test

Bouwer and Rice, 1976

Hydrualic Conductivity
cm/sec

3.44E-05

1.01 E-04

1.51 E-03

1.25E-03

TABLE 2

Ramco Steel

Summary of Permeability Testing Results
Flexible Wall Permeability Tests

Page 1

Range of

Hydraulic Conductivity
cm/sec

3.59E-07

3.18E-07

2.37E-08

2.36E-08

6.92E-08

6.69E-08

2.89E-05

2.47E-05

1.52E-08

1.88E-08

7.03E-08

5.76E-08

to

to

to

to

to

to



1

1

1

1

9.

a

Nt-
b.

C

0
W
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AQUIFER TEST DATA SUMMARY SHEET
SLUG TEST ANALYSIS

PROJECT: KAM CO 57-224 JOB NO: /9 544-00 4 -1 SL

WELL ID: TEST DATE: 3 / 7 / 93 (2_ :rr

BY: E FUJ / M ' D. 8-AFFLC METHOD: /2*1/1/4 #27?D fLI/4 TE,7

WELL DETAILS ,
rci . 56 4.6 1-

+ L h ft12,1
3. 1'

tv
50 - ¥=

4. 60

- ( 3 -tle, Cl' )
+ - 574.6 2

574.G7'

/////Confining

METHOD:

RESULT: K

4•
W

T

INITIAL CONDITIONS

STATIC WATER LEVEL

RADIUS OF WELL (lu)

RADIUS OF CASING (r )

LENGTH OF SCREEN (L)

HT. OF WATER COLUMN (H)

SATURATED THICKNESS (b)

MAXIMUM DRAWDOWN (so )

RESULTS

7770 4 4-42_ + A, cE

3 1.
0

.Cl

3

Q

.51

0 - 6 (ft/sec)

(ft2/day)

0.1
40.

1I!III!/1I lilli
1526. 2269.

Time Csec)

.

5.35

0 -5.36

: 5.3

3 . 4 4 ' / 0 - 5 - (cm 1 s ec )

Plot of Slug Test Data for RMW-1
10- 1/1/11"//////////0/j//////1////////////1/:/L

K = 1.1329£-00, it/sec Z
- yo = 4.Sm' ft

. 4. 60

333

/02 3

4.0

l1!IllI!IIIIIlllII1

783.

IItII1/I1I//II/
3012. 3755.

(ft)

(ft)

(ft)

(ft)

(ft)

(ft)

(ft)



1

1

1

1

Project:
Well ID:

Date of test:

Start Time:

Total Sec:

Ramco Steel

hr

13

13

13

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

15

RMW-1

3/2/93

13:58:55

50335

min

21

23

26

29

33

37

43

50

1

58

59

59

0

0

1

1

2

2

3

3

4

5

6

7

8

9

10

12

13

15

18

sec

6

30

5

37

25

RMWl.XLS

Project No.:25848-001-152
Static Water Level (ft):

55

35

55

24

55

22

51

22

50

16

46

48

45

46

45

46

50

55

15

46

42

14

16

50

39

35

ET

Page 1

0

40

60

89

120

147

176

207

235

261

291

353

410

471

530

591

655

720

800

891

1007

1159

1341

1495

1664

1840

2051

2315

2650

3102

3750

Depth to water (ft)

10.00

9.90

9.80

9.70

9.60

9.50

9.40

9.30

9.20

9.10

9.00

8.80

8.60

8.40

8.20

8.00

7.80

7.60

7.40

7.20

7.00

6.80

6.60

6.40

6.20

6.00

5.80

5.60

5.40

5.20

5.00

ds

4.60

5.40

5.30

5.20

5.10

5.00

4.90

4.80

4.70

4.60

4.50

4.40

4.20

4.00

3.80

3.60

3.40

3.20

3.00

2.80

2.60

2.40

2.20

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40
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WELL DETAILS :
14- 5-BY 43

T;L 1* - 50£.CY

fr
5' - f 030

(592 33)

 --- 57-6.,r'

4 575 51 '
/////Confining

METHOD:

RESULT:

C

3
0

3
C

Q

44
W

T

K

houwtlt. a dd# C-E

1.

0.1
25.

AQUIFER TEST DATA SUMMARY SHEET
SLUG TEST ANALYSIS

PROJ ECT: /61*160 F-dtz- JOB NO: 23-Sty - ED / -/1--2

WELL ID: /2/Zlu/- 2 TEST DATE: 3 / 2 / 13 /1 : 30

BY: E Pu,DFA + D.MFFLE METHOD : /560*1 KE,49 A,/4 73-57

INITIAL CONDITIONS

STATIC WATER LEVEL

RADIUS OF WELL (]U )

RADIUS OF CASING (r )

LENGTH OF SCREEN (L)

HT. OF WATER COLUMN (H)

SATURATED THICKNESS (b)

MAXIMUM DRAWDOWN (So )

RESULTS

333 M /0 - C ft/sec) / . O L N /0 -4 Ccm 1 SeC)
X92 · (ft2/day)

'O*3

: 5.-0

-6.20

6. 23

4. <10

Plot of Slug Test Data for RMW-2
10.

: 6.30

33-3

lili

-00. ft/.ec
yO . 20.74

00%
00 0

344. 663. 982.

Time (sec)
1301. 1620.

(ft)

(ft)

(ft)

(ft)

(ft)

(ft)

(ft)

'-



1

Project:

Well ID:

Date of test:

Start time:

Total Sec:

Ramco Steel

hr

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

13

13

13

13

13

13

13

13

13

RMW-2

3/2/93

12:44:15

45855

min

44

44

44

45

45

46

46

47

47

48

48

49

50

51

52

53

54

56

57

58

59

0

0

1

3

4

5

7

8

11

RMW2.XLS

Project No.:25848-001-152

sec

15

40

55

20

40

5

39

15

49

21

47

10

44

23

26

40

39

15

42

20

10

7

58

55

0

10

25

7

55

15

Static Water Level (ft):

ET

Page 1

0

25

40

65

85

110

144

180

214

246

272

295

389

428

491

565

624

720

807

845

895

952

1003

1060

1125

1195

1270

1372

1480

1620

Depth to water (ft)
12.40

12.20

12.00

11.80

11.60

11.40

11.20

11.00

10.80

10.60

10.40

10.20

10.00

9.80

9.60

9.40

9.20

9.00

8.80

8.60

8.40

8.20

8.00

7.80

7.60

7.40

7.20

7.00

6.80

6.60

ds

6.30

5.90

5.70

5.50

5.30

5.10

4.90

4.70

4.50

4.30

4.10

3.90

3.70

3.50

3.30

3.10

2.90

2.70

2.50

2.30

2.10

1.90

1.70

1.50

1.30

1.10

0.90

0.70

0.50

0.30
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4-

AQUIFER TEST DATA SUMMARY SHEET
SLUG TEST ANALYSIS

PROJECT: R- kin (D s-Feel- JOB NO: 15*41--60/-,92.

WELL ID: f/11(8-3 TEST DATE: q / 4 /93_ /0 : Vy

BY : F/'tt7/'14 w K /5'1-$:*1*-METHOD:

WELL DETAILS ,
- 5¥3. 41

IX <TO.19'
E /6

f 1.18
9*0.,3

910.85'

97(.AS

/////Confining

METHOD:

RESULT:

0

3

Q

44
1

1

PALL, N(, REPrD YLUG TCY,

vl 6(10 N 4# /Ff/1-0 27•' UN>

INITIAL CONDITIONS

STATIC WATER LEVEL

RADIUS OF WELL (]U)

RADIUS OF CASING (r )

LENGTH OF SCREEN (L)

HT. OF WATER COLUMN (H)

SATURATED THICKNESS (b)

MAXIMUM DRAWDOWN (So )

RESULTS

BOVW 51 + f-«LE

K= 4.95 „c (ft/sec)

T= 42 (ft2/day)

: :333

1 5-1 . i
-3

'083

90'

9.7 5

958'-'

2.91

(cm/sec)

Plot of Slug Test Data for RMW-3
10.

lillit,1/11111111(lt

0.1

1.E-002

-+111 11]liIllill'll!11!lilli
K . 4.9482£-00. ft/=eo

yO = 1.Om ft

0

0

lI,,,II!,Ill1IllI,,I,,,i1,,,i ll,lt
43.4 85.8 128.2

Time Csec)

0C

170.6 213.

(ft)

(ft)

(ft)

(ft)

(ft)

(ft)

(ft)



1

1

1

I

1

1

1

1

Project: Ramco Steel

Well ID: RMW-3

Date of test:

Start Time:

Total Sec:

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

4/6/93

9:51:43

35503

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

RMW 3.XLS

Project No.: 25848-001-152

sec

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Static Water Level (ft):

Water Introduced:

final avg:

ET avg

Page 1

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

0

1

2

3

4

5.67

5.07

4.96

4.85

4.75

4.66

4.56

4.47

4.38

4.29

4.22

4.14

4.07

4.01

3.94

3.89

3.83

3.78

3.73

3.66

3.66

3.59

3.54

3.51

3.48

3.45

3.42

3.38

3.36

3.33

3.30

3.28

3.25

3.23

3.20

3.18

3.17

3.14

3.13

3.11

3.10

3.28

1/2 Gallon

2.73

S(t) = - final avgavg

2.94

2.34

2.23

2.12

2.02

1.93

1.83

1.74

1.65

1.56

1.49

1.41

1.34

1.28

1.21

1.16

1.10

1.05

1.00

0.93

0.93

0.86

0.81

0.78

0.75

0.72

0.69

0.65

0.63

0.60

0.57

0.55

0.52

0.50

0.47

0.45

0.44

0.41

0.40

0.38

0.37



1

1

1

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

53

53

53

53

53

53

53

53

53

53

53

sec

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

0

1

2

3

4

5

6

7

8

9

10

RMW 3.XLS

ET

Page 2

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

avg

3.08

3.07

3.06

3.04

3.02

3.02

2.99

2.99

2.98

2.98

2.97

2.95

2.95

2.94

2.93

2.93

2.92

2.91

2.90

2.89

2.89

2.89

2.89

2.88

2.87

2.87

2.87

2.86

2.86

2.85

2.85

2.85

2.84

2.84

2.83

2.83

2.82

2.82

2.82

2.82

2.82

2.81

2.81

2.81

2.81

2.81

2.81

S(t) = - final avgavg
0.35

0.34

0.33

0.31

0.29

0.29

0.26

0.26

0.25

0.25

0.24

0.22

0.22

0.21

0.20

0.20

0.19

0.18

0.17

0.16

0.16

0.16

0.16

0.15

0.14

0.14

0.14

0.13

0.13

0.12

0.12

0.12

0.11

0.11

0.10

0.10

0.09

0.09

0.09

0.09

0.09

0.08

0.08

0.08

0.08

0.08

0.08



1

1

1

1

1

I

1

1

I

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

sec

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

RMW 3.XLS

ET

Page 3

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

avg

2.80

2.80

2.80

2.80

2.79

2.80

2.79

2.79

2.79

2.79

2.79

2.79

2.79

2.78

2.78

2.78

2.78

2.76

2.77

2.77

2.77

2.78

2.78

2.78

2.77

2.77

2.77

2.77

2.77

2.77

2.77

2.77

2.76

2.77

2.77

2.76

2.77

2.77

2.76

2.76

2.76

2.76

2.76

2.75

2.76

2.75

2.75

s(t) = avg -
0.07

0.07

0.07

0.07

0.06

0.07

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.03

0.04

0.04

0.04

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.03

0.04

0.04

0.03

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.02

0.03

0.02

0.02

final avg



1

1

1

1

1

1

1

1

1

1

1

1

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

53

53

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

sec

58

59

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

RMW 3.XLS

ET

Page 4

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

avg

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.74

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

s(t) = avg -
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.01

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

final avg



1

1

1

1

1

1

1

1

1

1

1

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

sec

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

RMW 3.XLS
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Page 5

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

avg

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.75

2.74

2.74

2.74

2.74

2.74

2.74

2.73

2.73

2.73

2.74

2.74

2.75

2.75

2.75

2.73

2.73

2.73

2.74

2.75

2.75

2.77

2.78

2.73

s(t) = avg -
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.01

0.01

0.01

0.01

0.01

0.01

0.00

0.00

0.00

0.01

0.01

0.02

0.02

0.02

0.00

0.00

0.00

0.01

0.02

0.02

0.04

0.05

0.00

final avg
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1

1

1

1

1

1

1

1
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1

1

1

1

16

C

0
W

U
W

I

U

m

1

SGTEST. FRM

4.r

AQUIFER TEST DATA SUMMARY SHEET
SLUG TEST ANALYSIS

PROJECT: /2/0*160 3-7PrIZ- JOB NO: 59£4& --%/ - /3-Z.
WELL ID: 6611 -/ TEST DATE: 4 / 6 / 9-3 40:00

BY: 6,FoydA + K./i<kA,S ZAK- METHOD:

WELL DETAILS ,
- -- fr 7.35-

T 'L- 1* . s ry. 47 '

---

,

f '1.01-
tres. 11 )

5-3 4. 1 7

T 75 1/9 '

/////Confining

METHOD:

3
0

'0

3

Q

W

PMunh M EAD 9.4 7-Es f
'/1 LALLON WA-151.- WTA-eIW CE D

INITIAL CONDITIONS

STATIC WATER LEVEL : 4.0.6

RADIUS OF WELL (Tw )

RADIUS OF CASING (r ) : .053

LENGTH OF SCREEN (L) : 4.5

HT. OF WATER COLUMN (H) : Y.¥6

SATURATED THICKNESS (b) : S. /6

MAXIMUM DRAWDOWN (So ) : a ··0 9-

RESULTS

BOUDell 1- RACE,
-5-

RESULT: K= 4.·/1 'co

T= 3,1.5-

1

0.1

1.E-002

(ft/sec) = , 25 * <6

(ft2/day)

2

(cm/sec)

Plot of Slug Test Data for CW-1

Z K = 4.lili-001 ft/0.0

- YO 9 1.qil ft

1

11,111/,Ill,1/,IIi,
47.

M'=11=1'[0 0 -

,,I,

93. 139. 185. 231.

Time (sec)

(ft)

(ft)

(ft)

(ft)

(ft)

(ft)

(ft)

t-



1

1

1

1

1

1

1

1

1

1

1

1

Project:

Well ID:

Date of Test:

Start Time:

Total Sec:

hr

Ramco Steel

CW-1

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

4/6/93

9:21:27

33687

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

22

22

22

22

22

22

22

22

CW 1.XLS

Project No.: 25848-001-152

sec

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

0

1

2

3

4

5

6

7

Static Water Level (ft):

Water Introduced:

ET

Page 1

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

0

1

2

3

4

final s(t):

avg

6.49

6.27

6.19

6.12

6.05

5.98

5.92

5.86

5.81

5.75

5.70

5.65

5.60

5.55

5.51

5.47

5.43

5.39

5.35

5.31

5.28

5.24

5.21

5.17

5.14

5.11

5.08

5.05

5.02

5.00

4.97

4.94

4.92

4.90

4.87

4.85

4.83

4.81

4.78

4.77

4.74

4.02

1/2 Gallon

4.02

avg

2.47

2.25

2.17

2.10

2.03

1.96

1.90

1.84

1.79

1.73

1.68

1.63

1.58

1.53

1.49

1.45

1.41

1.37

1.33

1.29

1.26

1.22

1.19

1.15

1.12

1.09

1.06

1.03

1.00

0.98

0.95

0.92

0.90

0.88

0.85

0.83

0.81

0.79

0.76

0.75

0.72

5(t) = - final avg



1

1

1

1

1

1

1

1

1
1

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

sec

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

CW 1.XLS

ET

Page 2

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

avg

4.73

4.73

4.69

4.67

4.66

4.65

4.63

4.61

4.60

4.58

4.57

4.55

4.53

4.52

4.51

4.48

4.48

4.47

4.46

4.44

4.43

4.43

4.42

4.40

4.38

4.37

4.36

4.35

4.35

4.36

4.33

4.33

4.31

4.31

4.31

4.30

4.29

4.28

4.28

4.27

4.26

4.25

4.25

4.25

4.24

4.23

4.23

4.23

S(t) = avg
0.71

0.71

0.67

0.65

0.64

0.63

0.61

0.59

0.58

0.56

0.55

0.53

0.51

0.50

0.49

0.46

0.46

0.45

0.44

0.42

0.41

0.41

0.40

0.38

0.36

0.35

0.34

0.33

0.33

0.34

0.31

0.31

0.29

0.29

0.29

0.28

0.27

0.26

0.26

0.25

0.24

0.23

0.23

0.23

0.22

0.21

0.21

0.21

- final avg



1

1

1

1

1

1

1

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

22

22

22

22

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

sec

56

57

58

59

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

CW 1.XLS

ET
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89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

avg

4.22

4.22

4.21

4.20

4.20

4.20

4.19

4.19

4.19

4.18

4.17

4.16

4.16

4.16

4.16

4.16

4.15

4.15

4.15

4.14

4.14

4.13

4.13

4.13

4.13

4.13

4.12

4.12

4.12

4.12

4.12

4.11

4.11

4.10

4.10

4.10

4.10

4.10

4.10

4.09

4.09

4.08

4.09

4.09

4.09

4.09

4.08

4.08

3(t) = avg
0.20

0.20

0.19

0.18

0.18

0.18

0.17

0.17

0.17

0.16

0.15

0.14

0.14

0.14

0.14

0.14

0.13

0.13

0.13

0.12

0.12

0.11

0.11

0.11

0.11

0.11

0.10

0.10

0.10

0.10

0.10

0.09

0.09

0.08

0.08

0.08

0.08

0.08

0.08

0.07

0.07

0.06

0.07

0.07

0.07

0.07

0.06

0.06

- final avg



1

1

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

min

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

sec

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

0

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

1

2

3

4

CW 1.XLS

ET
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137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

avg

4.08

4.08

4.08

4.08

4.08

4.08

4.08

4.07

4.07

4.07

4.07

4.07

4.07

4.07

4.06

4.06

4.06

4.06

4.06

4.06

4.05

4.05

4.05

4.06

4.06

4.06

4.06

4.06

4.06

4.06

4.06

4.06

4.05

4.06

4.06

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

s(t) - avg
0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.04

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.03

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

- final avg



1

1

1

1

1

hr

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

m in

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

sec

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

CW 1.XLS
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185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

avg

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.05

4.04

4.05

4.05

4.04

4.05

4.04

4.04

4.05

4.05

4.03

4.03

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.05

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.02

s(t) = avg
0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.02

0.03

0.03

0.02

0.03

0.02

0.02

0.03

0.03

0.01

0.01

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.03

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.00

- final avg



1

1

1

hr

9

9

9

min

25

25

25

sec

20

21

22

CW 1.XLS

ET
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233

234

235

avg

4.02

4.02

4.02

s(t) = avg - final avg
0.00

0.00

0.00

3
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GEOTECHNICAL TESTING REPORT

RAMCO STEEL PROJECT

BUFFALO, NEW YORK

HuntinEdon 0 Empire Soils investigations, Inc., Division
Consult:rte Encinee':<.*)Enwroi:menta; Selentists
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1

GEOTECHNICAL TESTING REPORT

RAMCO STEEL PROJECT

BUFFALO, NEW YORK

FOR:

DAMES & MOORE

ORCHARD PARK, NEW YORK

JOB NO. 6025.004

MARCH, 1993



1

1

1

1 Huntingdon
Consulting Engineers</ Emtionmentat Sc,ent,s;s

March 30, 1993

Mr. Peter J. Smith, PE
DAMES & MOORE

3065 Southwestern Boulevard, Suite 202
Orchard Park, New York 14127-1240

SUBJECT: GEOTECHNICAL TESTING

RAMCO STEEL PROJECT

BUFFALO, NEW YORK

Dear Mr. Smith:

Empire Soils investigations, Inc.

Corporate Offices

140 Telegraph Road
Box 297

Middleport. New York 14105

(716)735-3502
Fax: (716)735-9027

RECEIVED
Dames & Moore

APR 1 1993

Transmitted herewith are the results of geotechnical laboratory testing performed on six (6) tube
samples from the subject project delivered to our laboratory in Middleport, New York on March
5, 1993.

As requested in your letter to David Steiner of our office in Hamburg, New York we have
performed flexible wall permeability test (ASTM D5084) on all six (6) samples. Individual
Permeability Test Reports are attached.

It should be noted that the three (3) 2-inch diameter tube samples identified as SED-2, SED-4
and SRI)-7 (Lab Nos. 1547.004, 1547.005 and 1547.006) probably were afflicted with
considerable sample disturbance. This is particularly the case for SED-2, where a near vertical
material boundary was noted in the specimen.

It has been a pleasure working with your firm again. Should you have any questions, or in case
we may be of further service, do not hesitate to contact the undersigned at 716-735-3400.

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

»OTS. Christiansen, PE
v Director, Geotechnical Testing

JPC/rfp

Enc.

A member of the  grouo 01 comoanies 0
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Specimen Height (cm):

Specimen Diameter (cm):

Dry Unit Weight (pcf):

Moisture Content Before Test (%):

Moisture Content After Test (%):

Cell Confining Pressure (psi):

Test Pressure (psi): 85.1
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TEST DATA:

Specimen Height (cm):

Specimen Diameter (cm):

Dry Unit Weight (pcf):

Moisture Content Before Test (%):
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Specimen Height (cm):

Specimen Diameter (cm):

Dry Unit Weight (pcf):

Moisture Content Before Test (%):

Moisture Content After Test (%):

Cell Confining Pressure (psi):

Test Pressure (psi): 82.8
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Specimen Height (cm):

Specimen Diameter (cm):

Dry Unit Weight (pcf):

Moisture Content Before Test (%):

Moisture Content After Test (%):

Cell Confining Pressure (psi):
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Back Pressure (psi): 79.9
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HABITAT EVALUATION

AND ECOLOGICAL RISK ANALYSIS
RAMCO STEEL

BUFFALO, NEW YORK
NYSDEC Site No. 915046

EXECUTIVE SUMMARY

In accordance with the NYSDEC approved RI Work Plan, Dames & Moore, Inc. has conducted an
analysis of fish and wildlife impact's. The RI Work Plan specifically limits the analysis to Step I
(Site Description) and Step II (Contaminant-Specific Impact Analysis) as presented in the NYSDEC
guidance document, Fish and Wildlife Impact Analysis for Inactive Hazardous Waste Sites, June 18,
1991. The analysis was conducted during the period of May-June 1993 with the actual field work
being performed in May.

The purpose of this Executive Summary is to provide a brief overview of the scope of the analysis
performed and the results.

Scope of Habitat Evaluation and Ecological Risk Analysis

The objective of this analysis was to characterize the potentially impacted habitat types in the vicinity
of the site and to describe the potential environmental risks associated with the Ramco Steel site. The
focus of the risk analysis was the on-site pond.

The description of the existing environment (Section 2.0) includes a description of the existing habitat
which may potentially be effected by constituents at the site. The discussion includes a description
and illustration of the significant habitats, wetlands, and other special natural resources within a 2-
mile radius of the site. As part of this description, a resource characterization is included which
identifies fish and wildlife species that utilize the habitats at the site.

The habitat evaluation also includes an identification of the hazard threshold at the site (Section 3.0).
The hazard threshold is defined as the available fish and wildlife related applicable or relevant and
appropriate requirements (ARARs) and other to be considered (TBC) values.

The contaminant-specific impact analysis (Section 4.0) used the information developed in the habitat
evaluation to assess the potential risks that the constituents at the site pose to the identified fish and
wildlife receptors. The analysis consists of: 1) a pathway analysis, 2) criteria-specific analysis, and
3) an analysis of toxicological effects. The assessment includes an evaluation of the potential for
bioaccumulation and biomagnification, and the potential threat to upper-level food chain consumers.

Conclusions - Habitat Evaluation

Eight natural heritage cover types were identified within th-mile of the Ramco site during this
evaluation. The habitats identified all reflect the site's history as an industrialized urban site.

Important resources proximate to the site include State and Federally-regulated wetlands to the north
and west and the Federal areas inlcude the on-site pond, and four natural heritage program-designated
significant habitats within 2-miles. The significant habitats are all greater than 1-mile from the site.
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Conclusions - Contaminant-Specific Impact Analysis

The focus of the contaminant-specific impact analysis was the on-site pond and pond sediments. The
pathway analysis identified several target species including plants, invertebrates, herpetofauna,
mallard, American bittern, and muskrat. Based on the habitat evaluation and contaminant-specific
impact assessment, the following conclusions are offered in support of the RI.

The important contaminant exposure route associated with the Ramco site is direct uptake of pond
sediments as well as consumption of plants and prey species that may consume or be in direct contact
with pond sediments. No potential aquatic toxicity is expected. Surface water concentrations of the
contaminants of concern are below levels of concern. The concentrations of contaminants of concern
in the sediments is generally near or slightly above the level of concern as presented in the NYSDEC,
Division of Fish and Wildlife, Sediment Criteria, December 1989. Due to the absence of fish and
benthic invertebrates in the pond and pond sediments, the biological mechanisms for mobilizing
contaminants from the pond sediments are absent. Therefore, potential threats to upper-level food
chain consumers are minimized.
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HABITAT EVALUATION

AND ECOLOGICAL RISK ANALYSIS

RAMCO STEEL SITE

BUFFALO, NEW YORK
NYSDEC Site No. 915046

1.0 INTRODUCTION

In accordance with the NYSDEC-approved RI Work Plan, Dames & Moore Inc. has conducted a Fish
and Wildlife Impact Analysis for Inactive Hazardous Waste Sites (Analysis). This Analysis has been
performed in accordance with NYSDEC's guidance document titled "Fish and Wildlife Impact
Analysis for Inactive Hazardous Waste Sites" (NYSDEC, 1991). The work plan specifically limits
the Analysis to Step I (Site Description) and Step II (Contaminant-Specific Impact Analysis).

1.1 SITE BACKGROUND

1.1.1 SITE LOCATION/DESCRIPTION

The Ramco Steel Site is located at 110 Hopkins Street in Buffalo, New York (see Figure 1-1). The
steel processing facility on the site is currently operated by Niagara Cold Drawn Steel (NCDS). The
site is comprised of 17 acres, with the property separated into two areas by an existing railroad spur
(see Figure 1-2). The eastern portion of the property consists of a manufacturing building and
associated parking and storage areas. The western portion of the property includes the on-site pond
of about 3.5 acres and associated surrounding land. For the purposes of the Analysis, the Ramco site
is limited to the property to the west of the railroad spur which includes the pond area and
surrounding land (see Figure 1-2).

1.1.2 SITE HISTORY'

The processing of steel (pickling) prior to manufacturing operations has continued to be a part of the
operation from 1929 to present day, although, the actual pickling process operation and facility
equipment has changed over the years for a variety of reasons. Beginning in 1929 and ending in
1986, the pickling process consisted of dipping of the steel in an acidic solution to remove scale from
the steel prior to manufacturing operations. In 1986, the pickling process was changed to a shot
blasting process which does not include the use of acid materials to remove scale. For the period in
which the pickling process included the use of acid solutions, acid rinse waters were discharge to the
on-site pond located to the west of the manufacturing building. The following provide a chronology
of reported wastewater disposal practices associated with discharges to the on-site pond.

For the period of approximately 1929 to 1979, industrial wastewaters were discharged directly to the
on-site pond. It is noted that conflicting information exists regarding the discharge of spent pickle
liquor into the pond during the period of 1929 to 1972 when the plant was operated by Bliss &
Laughlin Steel. A NYSDEC information request response from Axia, Inc. indicates that, whereas

1 Information concerning the site history has been derived from various sources, some of which are
conflicting and inconsistent and much of the information relied upon is not capable of verification.
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acid rinse waters were disposed of into the pond during that period, spent pickle liquor was sewered.
A Ramco Steel response to a similar inquiry in 1976 indicates that spent pickle liquor was disposed of
in the pond. For the period of 1975 to 1979, from other information gathered by the NYSDEC, it
appears that, wastewaters were discharged to the pond under a New York State Pollution Elimination
Discharge System (SPDES) permit. In 1979, the wastewater discharge point was eliminated and no
further industrial wastewaters were directed to the pond. The discharge lines from the plant operation
to the pond was closed under the supervision of the NYSDEC. In 1978, the pond was neutralized
with sodium hydroxide.

For the period 1979 to 1986, industrial wastewater was directed to the Buffalo Sewer Authority for
treatment. Spent pickle liquor wastes were shipped off-site for beneficial recovery in a wastewater
treatment operations.

In 1986, after the purchase of the operation by NCDS, the initial steel processing to remove scale was
changed from a pickle liquor process to a shot blasting operation. NCDS shot blasts hot-rolled bars
of steel to remove unwanted surface scale and defects prior to soaking in a lime solution for
preparation for final rolling and shaping.

1.2 SCOPE AND ORGANIZATION OF HABITAT EVALUATION AND ECOLOGICAL RISK
ANALYSIS

The ultimate objectives of this report are to characterize the potentially impacted habitat types in the
vicinity of the site and to describe the potential environmental risks associated with the Ramco Steel
site. The focus of the ecological risk analysis will be the on-site habitat and, in particular, the on-site
pond and adjacent land areas.

The habitat evaluation (Step I of Fish and Wildlife Impact Analysis for Inactive Hazardous Waste
Sites) includes a description of the existing ecology which may be affected by constituents at the site.
This description includes a discussion and illustration of the significant habitats, wetlands and other
natural resources within a 2-mile radius of the site. As part of this description, a resource
characterization is included which identifies fish and wildlife species that would utilize the habitats at
the site and evaluates the general quality of the habitat in meeting the needs of the resident species
populations.

The habitat evaluation also includes identification of the hazard threshold at the site. The hazard

threshold is defined as the available fish and wildlife related applicable or relevant and appropriate
requirements (ARARs) and other to be considered (TBC) values.

The contaminant-specific impact analysis (step ID uses the information developed in the habitat
evaluation to evaluate the potential risk that the constituents at the site pose to the identified fish and
wildlife receptors. The ecological risk assessment includes three major components:

• Pathway Analysis
• Criteria Specific Analysis, and
• Analysis of Toxicological Effects.
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Information in the impact analysis is dependent on the habitat evaluation (step I) and the results of the
characterization of contaminants and their distribution developed in the RI. The contaminant-specific
impact analysis follows a step-wise process. Step II presents three steps of increasing complexity
(Pathway Analysis, Criteria-Specific Analysis and Analysis of Toxicological Effects) that assess the
effects to fish and wildlife from site-related contaminants. If initial analyses (i.e., pathway analysis)
do not demonstrate a minimal impact on fish and wildlife resources, more information - intensive
steps should not be conducted.
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2.0 DESCRIPTION OF THE EXISTING ENVIRONMENT

An ecological surveillance was conducted at the Ramco Steel site and the surrounding area on May 4,
1993. A listing of agencies and organizations contacted prior to, and following field reconnaissance,
who supplied supplementary materials on the area, are listed in Section 6.0.

The purpose of the ecological surveillance was to:

a) Characterize terrestrial and aquatic habitats and cover types within a th.mile radius of the
Ramco site, and

b) to qualitatively characterize the floral and faunal species associated with these existing
habitats.

Quantitative species characterizations (i.e., population census, seasonal surveys) of the Ramco site
were not included in the ecological study.

A walkover of the Ramco site was conducted by three Dames & Moore biologists. Aquatic habitat
characterizations were a result of direct observations of both physical (i.e., submergent and emergent
vegetation), and chemical (i.e., temperature and pH) characteristics of the site's 3.5 acre pond.
Terrestrial habitat characterizations were primarily based upon identification of predominant
vegetative communities within the project area surrounding the site pond. Plant and animal
identifications were essentially accomplished in the field, however, selected floral specimens were
harvested to assure accuracy of field observations via taxonomic scrutinization.

2.1 SITE ECOLOGY

The Ramco site is located in an industrial area of Erie County, New York. The topography of the
area is relatively flat. Given the site's proximity to Lake Erie, the site is firmly entrenched within the
Great Lakes Plain ecozone. The site is bordered by a variety of wetland communities to the west and
north formed by the numerous man-made projects in the immediate area. The Altlift Landfill coupled
with a railroad line, has created a lengthy stretch of wetland habitat west of the project site.

New York State Freshwater Wetland Maps and the U.S. Department of the Interior, Fish and Wildlife
Wetland Maps were reviewed to identify any defined wetland areas near the Ramco site. Figure 2-1
and 2-2 illustrate these two reference maps. The closest New York designated wetland area to the
Ramco site is approximately 1,000 feet west, designated as BU-1. Two other areas are identified
approximately 0.5 miles north and west of the site, designated wetlands BU-7 and BU-15 (refer to
Figure 2-1).

The National Wetland Inventory compiled by the U.S. Fish and Wildlife Service have designated
many of the surface water features in the area of the site, including the on-site pond, as designated
wetland areas. Figure 2-2 presents site related information from the National Wetland Inventory
Map.

The aquatic community of the project area is exclusively represented by the site pond and its spillway.
The pond has a rather low diversity due primarily to its historical use for the discharge of wastewater
from the steel manufacturing processes.
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2.1.1 COVER TYPES

A number of cover types were identified within th-mile radius of the Ramco Steel facility. All cover
types have been defined using the NYS Natural Heritage Program's "Ecological Communities of New
York State" (1990). Habitats identified are those that most closely represent (both physically and
biologically) those defined by the Natural Heritage Program.

Palustrine (wetland) communities identified include reedgrass/purple loosestrife marsh and floodplain
forest. Terrestrial communities represented were successional old field and successional shrubland.

Aquatic habitats within the project area include the 3.5 acre pond and its edges.

Table 2-1 presents a listing of the cover types with th-mile of the site and Figure 2-3 illustrates the
areas covered by these covertypes within th-mile of the site.

Cover types within the project area are a direct result of the land use practices in the area. The on-
site pond comprises 3.5 acres of the 8.5 acres (approximately 41%) not used for building space on the
Ramco site. ·The remaining 59 % of the area is divided rather equally among the early successional
cover types (shrubland and old field), the floodplain forest, and the reedgrass/purple loosestrife
marsh. Figure 1-2 illustrates these areas relative to site features. All of these cover types show
successional indications representative of disturbed areas.

2.1.2 IDENTIFICATION OF SPECIAL RESOURCES

An investigation was conducted to identify "special" resources within a two-mile radius of the Ramco
Steel site. Special resources are those natural resources identified by the Natural Heritage Program
(NHP) as communities and/or species considered to be rare, protected or otherwise significant.
Significance is largely determined by New York State Rank ("Sl-55") and the Element Occupance
and ("A-F", "X" and "H").

The state ranking system reflects resource rarity within the state (" S 1 " being the most rare), while
element occurrence ranking of a resource is based upon: quality, condition, viability and defensibility
("A" defined as excellent). According to NHP, significant resources are those species or communities
with state ranks of S 1 and S2, regardless of Element of Occurrence Rank (EO) and those species or
communities with an EO rank of A, regardless of S rank (NYSDEC, 1990).

The investigation identified four areas identified by the NHP within the two mile radius of the Ramco
Steel Site: significant plant habitat for the small skullcap, the Tifft Farm Nature Reserve (osprey
feeding area), the entire Lake Erie Waterfront from the Buffalo Bridge to Cattaraugus Creek
(Waterfowl Wintering Area), and the Small Boat Harbor (significant coastal fish and wildlife habitat).
Table 2-2 presents a listing of the significant habitats and associated risk. Figure 2-4 illustrates the
location of these areas relative to the site.
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2.1.3 HABITAT DESCRIPTION/SPECIES ASSOCIATION

Successional Communities

As a result the abandonment of past industrial land use activities (i.e., automobile junkyard, railroad)
successional communities are found in early serial stages including old field and shrubland.

Old Field and Shrubland

These early successional cover types (refer to Figure 2-3) are found in the area between the Ramco
site pond, the junkyard, the Altlift Realty Landfill and the Niagara Cold Drawn Steel building.

This floral community provides habitat to a variety of fauna. Those cover types provide good
nesting, feeding and foraging cover for numerous bird species and small mammals.

Bird species commonly found in successional old field and shrubland include the American robin, the
ringneck pheasant and the red-tailed hawk. A more complete list of bird species that may be found in
these habitats are provided in Table 2-3.

Mammals potentially occurring in these early successional cover types include white tailed deer,
eastern cottontail rabbits and deer mice. A more complete listing of mammals and amphibians and
reptiles potentially found in these habitats are found in Table 2-4 and 2-5, respectively.

Predominant floral species identified in successional old fields' shrubland during reconnaissance
include creeping buttercup (Ranunculus repens), white clover (Trifolium repens), common dandelion

(Taraxacum officinaD, goldenrod (Solidago spp.), common greenbrier (Smilax rotundifoliah staghorn

sumac (Rhus typhina) wild strawberry (Fragaria virginian) and honeysuckle (Lonicera sp.).

WETLAND COMMUNITIES

Two wetland community cover types were identified during observations within the project
boundaries. These communities were classified as reedgrass/purple loosestrife marsh and floodplain
forest (refer to Figure 2-3). Both of these communities are located in close proximity to the site pond
and represent the transitional area between the strictly aquatic habitat of the pond and the strictly
terrestrial successional old field and shrubland.

REEDGRASS/PURPLE LOOSESTRIFE MARSH

A reedgrass/purple loosestrife marsh is often found in disturbed areas such as along highways and
railroads or in areas with a history of filling, draining, road salts, etc. This marsh type, as the name
indicates, has become dominated by reedgrass (Phragmites australis) and/or purple loosestrife

(Lythrum salicaria). Given the springtime date of the reconnaissance, only the reedgrass appeared to
be the dominant vegetative species in the marsh area, which surrounded the site pond. Upon closer
investigation, however, there was a sufficient number of dead and dormant purple loosestrife plants
present to warrant their inclusion in the survey. The common cattail (7>pha latifolia) was also found
throughout the marsh, although not in dominating numbers.
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FLOODPLAIN FOREST

An area of floodplain forest was identified within the project boundary north of the site pond and
reaching to the automobile junkyard property line. With an area only about 300 feet long and 100
feet wide, this wetland community showed a rather diverse collection of wetland indicator plants.
The primary canopy species identified included cottonwood (Populous deltoideus) black willow (Salix

nigra). Characteristic ground layer vegetation noted during the surveillance included swamp
buttercup (Banunculus septentrionalis), skunk cabbage (Symplocarpus foetidus), sensitive fern

(Onoclea sensibilia), may apple (Podophyllum peltatum), some sedges (Carex spp.) and soft rush
UunCUS efftiSUS) .

The composition of the vegetation varies greatly within this area in relation to the flood frequency and
soil types within each subsection. Areas which drain poorly and may have standing water for long
periods of time will develop vegetative communities which are more obligative to moisture (i.e.,
Carex sp. and Juncus sp.) than areas which flood occasionally and drain better (i.e., Onoclea

sensibilia).

AQUATIC HABITATS

The Ramco Steel Site pond was surveyed for temperature and pH at 9 sites along the shore on May 4,
1993 (refer to Figure 1-2 for survey location around the pond). Table 2-6 presents the results of this
survey and included habitat characterization information. Additionally, Table 2-7 presents aquatic
flora and fauna observed at the survey locations. The day was cloudy with the temperature in the mid
70's. Any organisms in the water were noted, as well as the presence of submerged vegetation
during the survey. Sediment conditions were noted, and where possible, sediments were screened for
benthic invertebrates. Organisms on submerged objects were noted.

The shallow 3.5-acre pond was completely surrounded with dense stands of Phragmites. The bottom

of the pond was littered with debris such as tires, metal objects, wood, and car parts. The northern
shore of the pond abutted the Altifft Landfill. The eastern end of the pond, closest to the plant, was
turbid and rust-colored, however, the water became clearer toward the western end of the pond. The
substrate of the pond was firm, with a floc-like thin film of precipitate covering the submerged
debris. The color of the deposits differed from site to site, ranging from red to brown to white.

No organisms were noted in the sediments at any sample site. No evidence of fish was observed.
The presence of calcareous algae (Chara) was consistent with the high calcium content noted in the
water sample results. Three muskrat hutches were present in the water close to the northern shore of
the pond.

2.2 RESOURCE CHARACTERIZATION

2.2.1 GENERAL HABITAT QUALITY

The general quality of the habitats observed within the project boundaries was variably related to land
use practices of past and present. Although providing habitat useable by·various organisms, the
habitat types represented are common.
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1 As explained earlier in Section 2.1.1, approximately 41% of the 8.5-acre project site was covered by
a 3.5 acre pond. Bodies of water this size and of this relatively shallow depth tend to be rather
productive in terms of resource availability. Many of the aquatic vegetation types which grow in
these waters serve as food sources for a variety of wildlife and fish species. The Ramco site pond,
however, appeared to be of very low productivity. Consequently, the site pond, although supportive
of limited species, (flora and fauna) should be considered poor quality because it does not support fish
or typical benthic invertebrates (i. e., chironimids).

Wetland communities account for approximately 50% of the remaining 5 + acres not covered by the
site pond. These communities arose in areas with permanent to "semi-permanent" wet conditions.
Wetland areas offer valuable habitat for wildlife and have critical duties in the areas of sediment and

erosion control, water quality improvement and flood water storage. The common reed/purple
loosestrife wetland areas are generally poorer quality wetlands indicative of cultural influence.
Although providing nesting habitat for a number of passerine birds (red-winged blackbird, swamp
sparrow) and foraging areas for wading birds (American bittern) these areas are not considered high
quality wetlands. Muskrats effectively utilize the common reed for both food and den construction
materials.

The successional habitats found within the project boundaries were represented by old field and
shrubland and accounted for the remaining approximately 1.5 acres of available habitat. As discussed
in Section 2.1.3, these areas are characterized by a wide variety of vegetation types, which include
shrubs, grasses and trees. Based on the relatively short time of direct field observations, a
quantitative wildlife evaluation could not be undertaken. Given the number of species (animals,
tracks and scat) identified during the reconnaissance, these areas may be expected to support a
moderate diversity of wildlife indigenous to the area. However, the sites small size and location
within an industrialized and residential area of the City of Buffalo limit its quality as wildlife habitat.

2.2.2 EXISTING ENVIRONMENTAL STRESS

No significant evidence of recent environmental stress was observed during the site reconnaissance.
The entire areas flora and associated fauna reflect the cultural influence of being utilized in an
industrial capacity. Any areas within the project boundaries which appeared barren or show signs of
very early successional growth were deemed that way as a result of cultural activities there (i.e., the
railroad access road between the Ramco site pond and the Altlift Landfill).

Any mortality to vegetation observed was most likely related to natural sources (i.e., natural life
cycle, disease).

The absence of any benthic invertebrates within the pond sediments, and the absence of fish and
common benthic invertebrates (i.e., chironimids) in the pond are an indication that water and sediment
conditions are not life supporting. These conditions may be attributable to both natural physical (i.e.,
water temperature, D.0. content) and/or chemical (i.e., contaminants) factors of the pond.
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TABLE 2-1

NEW YORK NATURAL HERITAGE COVER TYPES

IN THE VICINITY OF THE RAMCO STEEL SITE

Classification

Cultural - Junkyard

Cultural - Landfill/Dump

Cultural - Urban Structure Exterior

Cultural - Residential - Homes, Lawns, Driveways

Cultural - Railroad/Unpaved Roads

Successional Oldfield/Shrubland

Reedgrass/Purple Loosestrife Marsh

Successional Oldfield/Shrubland

July 1993
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Name of Area

TABLE 2-2

NATURAL HERITAGE PROGRAM

SIGNIFICANT HABITATS WITHIN 2-MILE RADIUS

1. Significant Plant Habitat

2. Tifft Farm Nature

Preserve

3. Buffalo Bridge to

Cattaraugus Creek

4. Small Boat Harbor

None given.

APH:93:027:034.RAM

Resource

Small Skullcap (Scutellaria
parvula var Leonardii)

Osprey Feeding Area

Waterfowl Wintering Area

Significant coastal fish and
wildlife habitat

Heritage Global/State Rank

64/Sl

July 1993
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Common Name

TABLE 2-3

BIRD SPECIES POTENTIALLY OCCURRING

IN THE VICINITY OF THE RAMCO STEEL SITE

American bittern

American black duck'
American coof=

American crow"

American goldfinch"
American kestrel'

American redstart'

American robin"

American tree sparrow'
American wigeon

..

American woodcock

Bald eagle
Bank swallow'

Barn swallow'

Bay-breasted warbler'
Belted kingfisher'
Black tem*

Black-and-white warbler'

Black-capped chickadee"
Black-crowned night-heron'
Black-throated blue warbler'

Black-throated green warbler'
Blackburnian warbler'

Blackpoll warbler'
Blue jay"
Blue-gray gnatcatcher'
Blue-winged teal'
Blue-winged warbler'
Bonaparte's gull'
Broad-winged hawk'
Brown creeper'
Brown thrasher'

Brown-headed cowbird"
Bufflehead'

Canada goose"
Canada warbler'

Canvasback'

7ndicates recorded at the Tifft Preserve in 1992.

='Indicates recorded during field recognizance.
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Scientific Name

Botaurus lentiginosus

Anas rubripes
Fulica americana

Corvus brachyrhynchos
Carduelis tristis

Falco sparverius
Setophaga ruticilla

Turdus migratorius
Spizella arborea
Anas americana

Philohela minor

Iialiaeetus leucocephalus

Riparia riparia
Hirundo rustica

Dendroica castanea

Ceryle alcyon

Chlidonias niger
Mniotilta varia

Parus atricapillus

Nycticorax nycticorax
Dendroica caerulescens

Dendroica virens

Dendroica fusca
Dendroica striata

Cyanocitta cristata

Polioptila caerulea
Atlas discors

Vermivora pinus

Larus philadelphia

Buteo platypterus
Certhia americana

Toxostoma rufum
Molothrus ater

Bucephala albeola
Branta canadensis

Wilsonia canadensis

Aythya valisineria

July 1993
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Common Name

Cape May warbler
Carolina wren'

Caspian tem*
Cedar waxwing=
Cerulean warbler

Chestnut-sided warbler'

Chimney swift
Chipping sparrow'
Cliff swallow

Common goldeneye
Common grackle-
Common loon

Common merganser'
Common moorhen'

Common nighthawk'
Common redpoll'
Common snipe
Common tem

Common yellowthroat'
Cooper's hawk'
Dark-eyed junco'
Double-crested cormorant'

Downy woodpecker'
Eastern bluebird

Eastern kingbird'
Eastern meadowlark

Eastern phoebe'
Eastern screech-owl=

Eastern wood-pewee'
European starting"
Field sparrow'
Fox sparrow*
Gadwall'

Glaucus gull
Golden-crowned kinglef
Golden-winged warbler'
Gray catbird"

TABLE 2-3

BIRD SPECIES POTENTIALLY OCCURRING

IN THE VICINITY OF THE RAMCO STEEL SITE

Indicates recorded at the Tifft Preserve in 1992.

=7ndicates recorded during field recognizance.
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Scientific Name

Dendroica tigrina
Thryothorus ludovicianus
Sterna caspia
Bombycilla cedrorum
Dendroica cerulea

Dendroica pensylvanica
Chaetura pelagica
Spizella passerina
Hirundo pyrrhonota
Buscephala clangula
Quiscalus quiscula
Gavia immer

Mergus merganser
Gallinula chloropus
Chordeiles minor

Carduelis flammea
Gallinago gallinago
Sterna hirundo

Geothlyris trichas
Accipiter cooperii
Junco hyemalis
Phalacrocorax auritus

Picoides pubescens
Sialia sialis

Tyrannus tyrannus
Sturnella magna
Sayornis nigricans
Otus asio

Contopus virens
Sturnus vulgaris
Spizella pusilia
Passerella iliaca

Anas strepera
Larus hyperboreus
Regulus satrapa
Vermivora chrysoptera
Dumetella carolinensis
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Common Name

Gray-cheeked thrush'
Great black-backed gull.
Great blue heron'

Great crested flycatcher'
Great egret
Great horned owl'

Greater scaup'
Green-backed heron'

Green-winged teal'
Hairy woodpecker'
Henslow's sparrow
Hermit tllrush'

Herring gu 11'
Hooded merganser'
Hooded warbler'

Horned lark

Horned grebe'
House sparrow
House wren=

House finch-

Indigo bunting
Killdeer"

King rail
Lapland longspur
Least flycatcher'
Least bittern'

Lesser yellowlegs'
Lesser black-backed gull
Lesser scaup'
Lincoln's sparrow'
Little gull
Little blue heron

Loggerhead shrike
Magnolia warbler'
Mallard"

Marsh wren'

Mourning warbler

TABLE 2-3

BIRD SPECIES POTENTIALLY OCCURRING

IN THE VICINITY OF THE RAMCO STEEL SITE

*Indicates recorded at the Tifft Preserve in 1992.

=Indicates recorded during field recognizance.
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Scientific Name

Catharus minimus

Larus marinus

Ardea herodias

Myiarchus crinitus
Casmerodius albus

Bubo virginianus
Aythya marita
Butorides striatus

Anas crecca

Picoides villosus

Ammodramus henslowii

Catharus guttatus
Larus argentatus
Lophodytes cucullatus
Wilsonia citrina

Eremophila alpestris
Podiceps auritus
Passer domesticus

Troglodytes aedon
Carpodacus mexicanus
Passerina cyanea
Charadrius vociferus
Rallus elegans
Calcarius lapponicus
Empidonax minimus
Ixobrychus exilis
Tringa flavipes
Larus Buscus

Aythya affinis
Melospiza lincolnii
Larus minums

Egretta caerulea
Lanius ludovicianus

Dendroica magnolia
Anas platyrhynchos
Cistothorus palustris
Oporomis philadelphia
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Common Name

TABLE 2-3

BIRD SPECIES POTENTIALLY OCCURRING

IN THE VICINITY OF THE RAMCO STEEL SITE

..

Mourning dove
Mute swan'

Nashville warbler'

Northern cardinal'

Northern flicker"

Northern harrier'

Northern mockingbird
Northern oriole'

Northern parula'
Northern pintail'
Northern rough-winged swallow'
Northern shoveler'

Northern shrike'
Northern waterthrush'

Oldsquaw'
Orange crowned warbler
Osprey'
Ovenbird'

Palm warbler"

Peregrine falcon
Philadelphia vireo'
Pied-billed grebe'
Pileated woodpecker
Pine grosbeak
Pine siskin

Pine warbler'

Prairie warbler

Purple finch'
Purple martin
Red crossbill

Red-breasted merganser*
Red-breasted nuthatch

Red-eyed vireo
Red-headed woodpecker'
Red-necked grebe
Red-shouldered hawk

Red-tailed hawk-

'Indicates recorded at the Tifft Preserve in 1992.
..

Indicates recorded during field recognizance.
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Scientific Name

Zenaidura macroura

Cygnus olor
Vermivora ruficapilla
Cardinalis cardinalis

Colaptes auratus
Circus cyaneus
Mimus polyglottos
Ictenis galbula
Parula americana

Anas acuta

Stelgidopteryx serripennis
Anas clypeata
Innius excubitor

Seiurus noveboracensis

Clangula hyemalis
Vermivora celata

Pandion haliaetus

Seiurus aurocapillus
Dendroica palmarum
Falco peregrinus
Vireo philadelphicus
Podilymbus podiceps
Dryocopus pileatus
Pinicola enudeator

Carduelis pinus
Dendroica pinus
Dendroica discolor

Carpodacus purpureus
Progne subis
Lona curvirostra

Mergus serrator
Sittus canadensis

Vireo olivaceus

Melanerpes erythrocephalus
Podiceps grisegena
Buteo lineatus

Buteo jamaicensis
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Common Name

TABLE 2-3

BIRD SPECIES POTENTIALLY OCCURRING
IN THE VICINITY OF THE RAMCO STEEL SITE

Red-throated loon

Red-winged blackbird='
Redhead

Ring-billed gull"
Ring-necked duck'
Ring-necked pheasant-
Rock dove"

Rose-breasted grosbeak'
Rough-legged hawk'
Rough-winged swallow-
Ruby-crowned kinglet'
Ruby-throated hummingbird
Ruddy duck'
Ruffed grouse'
Rufous-sided towhee<

Rusty blackbird'
Savannah sparrow'
Scarlet tanager'
Sedge wren
Sharp-shinned hawk'
Short-eared owl

Snow bunting
Snow goose
Snowy owl'
Solitary sandpiper'
Solitary vireo'
Song sparrow'
Sora'

Spotted sandpiper"
Swainson's warbler

Swainson's thrush'

Swamp sparrow"
Tennessee warbler'

Tree swallow"

Tufted titmouse'

Tundra swan.

Turkey vulture'

7ndicates recorded at the Tifft Preserve in 1992.
..Indicates recorded during field recognizance.
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Scientific Name

Gavia stellata

Agelaius phoeniceus
Aythya americana
Larus delawarensis

Aythya collaris
Phasianus colchicus

Columba livia

Pheucticus ludovicianus

Buteo lagopus

Stelgidopteryx serripennis
Regulus calendula
Archilochus colubris

Oxyura jamaicensis
Bonasa umbellus

Pipilo erythropthalmus
Euphagus carolinus
Passerculus sandwichensis

Piranga olivacea
Cistothorus platensis
Accipiter striatus
Asio flammeus
Plectrophenax nivalis
Chen caerutescens

Nyctea scandiaca
Tringa solitaria
Vireo solitarius

Melospiza melodia
Porzana carolina
Actitis macularia

Limnothlypis swainsonii
Catharus ustulatus

Melospiza georgiana
Vermivora peregrina
Tachycineta bicolor
Parus bicolor

Cygnus columbianus
Cathartes aura
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Common Name

Veery
Vesper sparrow
Virginia rail'
Warbling vireo'
Whippoorwill
White-breasted nuthatch'

White-crowned sparrow"
White-eyed vireo
White-throated sparrow'
White-winged crossbill
Wild turkey"
Willow flycatcher'
Wilson's warbler'

Winter wren

Wood duck'

Wood thrush'

Yellow warbler"

Yellow-bellied flycatcher=
Yellow-bellied sapsucker'
Yellow-breasted chat

Yellow-rumped warbler'
Yellow-throated vireo'

TABLE 2-3

BIRD SPECIES POTENTIALLY OCCURRING

IN THE VICINITY OF THE RAMCO STEEL SITE

Indicates recorded at the Tifft Preserve in 1992.

"Indicates recorded during field recognizance.
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Scientific Name

Cathraus fuscescens
Pooecetes gramineus
Rallus limicola

Vireo gilvus
Caprimulgus voceriferus
Sitta carolinensis

Zonotrichia leucophrys
Vireo griseus
Zonotrichia albicollis

Loxia leucoptera
Meleagris gallopavo
Empidonax traillii
Wilsonia pusilla

Troglodytes troglodytes
Aix sponsa

Hylocichla mustelina

Dendroica petechia
Empidonax flaviventris
Sphyrapicus varius
Icteria virens

Dendroica coronata

Vireo flavifrons
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Common Name

Beaver

Big brown bat
Coyote
Deer mouse'

Dog (feral)=
Eastern chipmunk
Eastern cottontail'

Eastern pipistrel
Eastern mole

Ermine

Gray fox
Gray squirrel
Hoary bat
House mouse

Least shrew

Little brown bat

Little brown myotis
Longtail shrew
Longtail weasel
Masked shrew

Meadow jumping mouse
Meadow vole

Mink

Muskrat'

Norway rat
Opossum
Pine vole

Racoon'

Red bat

Red fox

Red squirrel
Shorttail shrew

Silver-haired bat

Smokey shrew
Starnose nnole

Striped skunk
White-footed mouse

Whitetail deer'

Woodchuck'

Woodland jumping mouse

TABLE 2-4

MAMMAL SPECIES POTENTIALLY OCCURRING

WITHIN THE RAMCO STEEL SITE

Observed during site recognizance.
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Scientific Name

Castor canadensis

Eptesicus fuscus
Canis latrans

Peromyscus maniculatus
Canis familaris
Tamias striatus

Sylvilagus floridanus
Pipistrellus subflavus
Scalopus aquaticos
Mustela erminea

Urocyon cinereoargenteus
Sciurus carolinensis

Lasiurus cinereus

Mus musculus

Cryptotis parva
Myotis lucifugus
Myotis lucifugus
Sorex dispar
Mustela frenata
Sorex cinereus (cinerus?)

Zapus hudsonius
Microtus pennsylvanicus
Mustela vison

Ondatra zibethica

Rattus norvegicus
Didelphis virgianus (marsupialis?)
Pitymys pinetorum
Procyon lotor
Lasiurus borealis

Vulpes fulva
Tamiasciurus hudsonicus
Blarina brevicauda

Lasionycteris noctivagans
Sore fumeus
Condylura cristata
Mephitis mephitis
Peromyscus leucopus
Odocoileus virginianus
Marmota monax

Napaeozapus insignis
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Common Name

TABLE 2-5

AMPHIBIANS AND REPTILES POTENTIALLY OCCURRING
WITHIN THE RAMCO STEEL SITE

American toad

Blue-spotted salamander
Bullfrog

Dusky salamander
Green frog
Grey tree frog
Mountain dusky salamander
Mudpuppy
Northern leopard frog
Northern spring peeper
Northern spring salamander
Pickerel frog
Red-backed salamander

Red-spotted newt
Slimy salamander
Two-lined salamander

Western chorus frog
Wood frog

Black rat snake

Eastern garter snake
Eastern milk snake

Eastern smooth green snake
Eastern spiny softshell
Map turtle
Northern black racer

Northern brown snake

Northern ribbon snake

Northern ringneck snake
Northern water snake

Painted turtle'

Queen snake
Red-bellied snake

Snapping turtle
Spotted turtle
Stinkpot
Wood turtle

=Observed during site recognizance.
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Scientific Name

Amphibians

Bufo americanus

Ambystoma laterale
Rana catesbeiana

Desmognathus fuscus
Rana clamitans

Hyla versicolor
Desmognathus ochrophaeus
Necturus maculosus

Rana pipiens
Hyla crucifer
Gyrinophilus porphyriticus
Rana palustris
Plethodon cinereus

Notophthalmus viridescens
Plethodon glutinosus
Eurycea bislineata
Pseudacris tris eriata

Rana sylvatica

Reptiles

Elaphe obsoleta
Thamnophis sirtalis
Lampropeltis triangulum
Opheodrys vernalis
Trionyx spiniferus
Graptemys geographica
Coluber constrictor

Storeria dekayi
Thamnophis sauritus
Diadophis punctatus
Nerpdoa sipedon
Chrysemys picta
Regina septemvittata
Storeria occipitomaculata
Chelydra serpentina
Clemmys guttata
Sternotherus odoratus

Clemmys insculpta
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TABLE 2-6

WATER QUALITY AND SUBSTRATE CHARACTERISTICS
AT RAMCO STEEL SITE AQUATIC SAMPLING LOCATIONS

(TEMPERATURE AND PH 1MEASUREMENTS WERE TAKEN WITHIN
3 FEET OF SHORE AND WHERE WATER WAS 3 - 12" DEEP)

Station No. RH

1 8.46

2 7.89

3 7.51

4 8.02

5 8.08

6 7.92

7 7.53

8 7.55

9 8.13

APH:93:027:034.RAM

Temperature (°1F)

78.8

76.2

71.9

72.7

74.5

80.2

75.6

75.4

74.8

Habitat Characteristics

Southern shore. Water clear. Submerged tires,
plywood. White precipitate on bottom.
Southern shore, near western end of pond.
Water clear. Brown precipitate on submerged
objects and bottom. Decaying vegetation.
Western end of pond. Water clear. Brown
precipitate on submerged objects and bottom.
Decaying vegetation on bottom. Metallic film
along edge of pond.
Northern shore on western end of pond.
Altifft dump along this shore; much debris,
glass, metal, wood, on pond bottom. Metallic
film along pond edge.
Northern shore, central portion of pond.
Altifft dump along this shore; steep access to
pond. Much debris, glass, metal, ceramic
dishes on shore and on pond bottom.
Northernmost shore of pond. Steep access and
small clearing in reeds with overlook of pond
expanse. Tires, car seats, rocks in water.
Red precipitate on bottom.
Easternmost shore of pond, closest to plant.
Water turbid and red. Reed stems covered

with red precipitate 2-3 inches above water
surface. Metallic film along water edge.
Southeastern shore of pond, closest to
conjunction of railroad tracks running along
southern and eastern shores. Dense stands of

reeds along shore; dead reeds on bottom.
Water clear.

South central shore. Dense stands of reeds

along shore; dead reeds on bottom. Water
clear.
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TABLE 2-7

AQUATIC FLORA AND FAUNA OBSERVED
AT THE RAMCO STEEL SITE

Taxa

Reed (Phragmites sp.)
Cattail (Typha sp.)
Calcareous algae (Chara sp.)
Green algal mat - floating (Cladophora sp.)

Blue-green algal mat on sediments (Cyanophyceae)

Fauna

Snail (Gastropoda)

Amphipoda (Gammarus sp.)
Isopoda (Asellus sp.)

Leech (Hirudinea)

Diving beetle (Coleoptera)
Dragonfly (Anisoptera)
Water strider (Gerridae)

Note: No organisms were found in the sediments

APH:93:027:034.RAM

1,3,6
3,6

3

6

1

1

1,2

Survey Location

All sites

6

12

1,2,5

4
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3.0 HAZARD THRESHOLD IDENTIFICATION

3.1 FISH AND WILDLIFE RELATED APPLICABLE AND RELEVANT OR APPROPRIATE

REOUIREMENTS (ARARS)

The National Contingency Plan (NCP), amended pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), established the process for determining
appropriate remedial actions at those sites listed on the National Priorities List (NPL) (Superfund
sites). Recent amendments to CERCLA by the Superfund Amendments and Reauthorization Act of
1986 (SARA) further define the process for determining appropriate remedial actions at Superfund
sites and the degree of remediation to be achieved by these remedial actions.

Potential ARARs are to be used as a guide in evaluating the appropriate extent of site remediation, to
aid in scoping and formulating remedial action alternatives, and to govern the implementability and
reliability of the selected remedial action. The purpose of these requirements is to make CERCLA
response actions consistent with other pertinent federal or state public health and environmental
requirements.

To identify potential fish and wildlife related ARARs specified to the Ramco Steel site, input for the
Ecological Risk Assessment (ERA) is necessary. The ERA describes those pathways that may result
in exposure, identifies potential receptors, characterizes the risk from exposure to chemicals at the
site, characterizes the uncertainty associated with that risk, proves the appropriate context for
assessing the magnitude of that risk, and defines those exposure pathways that may pose an
endangerment to the environment. Using this information as a basis, potential ARARs are determined
only for those exposure routes resulting in potential endangerments exceeding the criteria specified in
the NCP. The site-specified risk management decision, (i.e., the decision concerning water level of
risk is acceptable at this site) is made when a remedy is selected.

As the definition implies, potential ARARs identified for a site are those selected from federal and
state environmental laws and standards that are applicable or relevant and appropriate to the site-
specific remedial actions under consideration. In order to determine whether a regulatory requirement
is a potential ARAR, one must divide the question into whether the requirement is "applicable" or
"relevant and appropriate. " Applicable requirements are defined in the NCP as those "promulgated
under federal environmental or state environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance found at
a CERCLA site" (40 CFR 300.5). A requirement is applicable if there is a "one-to-one
correspondence between the requirement and the circumstances at the site..." (53 FR 51437). SARA
has broadened the definition of applicable to include state requirements. However, any state standard
that precludes in-state land disposal is not applicable unless all of several conditions apply [SARA
Sec. 121(d)(2)(C)]. Thus, a federal or state standard is applicable if it applies to the remedial action
under consideration if the action were undertaken outside of the context of a CERCLA cleanup. For
example, maximum contaminant levels (MCLs) are applicable to the quality of water supplied by a
water supplier, but not to groundwater that is not developed as a water supply. Usually, there is little
discretion involved in such determinations (53 FR 51437).
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If the requirement is not applicable, best professional judgement must be used to determine whether
the requirement is "relevant and appropriate. " The NCP defines relevant and appropriate as those
"that, while not 'applicable' to a hazardous substance, pollutant, contaminant, remedial action,
location or other circumstance at a CERCLA site, address problems sufficiently similar to those
encountered at the CERCLA site that their use is well suited to the particular site" (40 CFR 300.5).
Additionally, a requirement is relevant and appropriate if it addresses problems or situations that are
generally pertinent to the conditions at the site (i. e., the requirement is relevant) and the requirement
is well-suited to the particular site (i.e., the requirement is appropriate) (53 FR 51436, 51437).
Relevant requirements are not potential ARARs unless their use is appropriate given the conditions at
the site (50 FR 47912, 47918). Whether a requirement is appropriate depends upon the nature of the
substances at the site, the site characteristics, the circumstance surrounding the release, and the ability
of the action to address the release. The most important criteria used to assess either a requirement is
appropriate are whether the purpose for which the requirement was created is similar to the specific
objectives of the CERCLA action and whether the actions or activities regulated by the requirement
are similar to the remedial action contemplated at the CERCLA site (50 FR 51346).

Potential ARARs are classified as chemical-specific, location-specific, and action-specific. Another
category of remediation goals is the "to be considered" (TBC) advisories and guidance. TBCs are
non-promulgated advisories, guidance, or other criteria issued by federal and state governments that
are not legally binding and do not have the status of potential ARARs. However, they may be useful
in determining remediation goals for the further protection of human health and the environment.

A potential chemical-specific ARAR is a chemical-specific concentration limit set by either federal or
state environmental laws for a given environmental medium. Examples for groundwater include
MCLs and maximum contaminant level goals (MCLGs) established pursuant to the SDWA.
Examples for surface water are ambient water quality criteria (AWQC) established pursuant to the
CWA.

AWQCs established pursuant to Section 304 (a) of the CWA set numerical concentration limits for
constituents in surface water. These criteria provide guidance on concentration of constituents
acceptable to the U.S. Environmental Protection Agency (EPA) for the protection of aquatic life and
are thus relevant and appropriate to surface water. AWQCs are not applicable to groundwater, but
they may be determined to be relevant and appropriate as they are specifically identified in Section
121 of SARA.

AWQCs are promulgated to provide guidance on detrimental effects of pollutants " in any body of
water, including groundwater" (33 U.S.C. Sec. 1314).

There are three types of AWQCs based on human exposure: (1) consumption of aquatic organisms,
(2) consumption of aquatic organisms and drinking water, and (3) adjusted criteria based solely on
exposure through consumption of drinking water. These later adjusted criteria are not promulgated
but are more pertinent to groundwater than the other two since aquatic organisms do not exist in
groundwater. However, to be relevant and appropriate, the AWQCs must reflect current scientific
information (53 FR 51442). Thus AWQCs may be relevant but not appropriate if its scientific basis
is not current. Additionally, AWQCs are not appropriate if an MCL or non-zero MCLG exist for the
constituent of concern (55 FR 8755).
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The shallow pond at the Ramco Steel site is not utilized as a source of drinking water, nor are there
any residences/businesses that utilize the groundwater in the near vicinity. There may be some
limited through flow of groundwater in a northern direction from the pond. Therefore, AWQCs for
the protection of aquatic life may also be relevant and appropriate. The potential hydraulic
connection between the shallow groundwater and NYS-designated jurisdictional wetlands to the north
and northwest of the site results in the need to address the protection of aquatic life in identifying
ARARs for the site.

New York Water Quality Standards are identified in Title 6, Parts 609 and 700-704 of the New York
Codes, Rules and Regulations. Specific numeric water quality criteria have been established by the
state to be protective of both aquatic life and human health and are applicable to the waters of the

i state. Surface waters in the vicinity of the site are designed class fresh surface water. Because these
state standards are applicable, they are considered as potential ARARs for the Ramco Steel site.

The chemical specific ARARs for sediment and surface water are presented in Table 3-1.

Other fish and wildlife-related ARARs include:

6 NYCRR Part 193.3:

Title 7, Article 24:

APH:93:027:034.RAM

Establishes as a violation the damage or destruction of listed plant species by
the application of herbicides or defoliants without the consent of the owner.

(Freshwater Wetlands Act) of the Environmental Conservation Law,
(Regulated under 6 NYCRR Part 663): regulates any form of pollution in to
freshwater wetlands. Permit required.
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TABLE 3-1

FISH AND WILDLIFE RELATED ARARS FOR CONSTITUENTS OF CONCERN AT
THE RAMCO STEEL SITE

Arsenic

Chromium

Iron

Lead

Mercury

Aroclor-1248 (PCBs)
4,4'-DDD

Naphthalene
Acenapthalene
Fluorene

Flouranthene

Phenanthrene

Benzo(a)Anthracene

Chrysene
Bis(2-Ethylhexyl)Phthalate

Surface Water Action

Level (Ba/L)

10=

50c
300c
25c
2c

0.001c

10c
20C

0.6c

Criteria for

Aquatic Sediments (BE/L)

Aquatic *b

10,900

1,975

28,835

5,490

4,728

5b

26b
2.4%b
27b

0.1lb
Wildlife Residue *b

770

32.7

oc Health Based Value from EPA Health Effects Summary Table - EPA HEAST - Jan. 31, 1991.
b NYSDEC, Division of Fish and Wildlife, Sediment Criteria, DEC, 1989.
c NYSDEC Draft Clean-up Policy and Guidelines. Volume II, Appendix B: Water Clean-Up

Criteria, 6 NYCRR 703.5
* Corrected for organic carbon content of sediment at average measured concentration of 3.9%.
--- Not given.
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4.0 IMPACT ANALYSIS (ECOLOGICAL RISK ASSESSMENT)

The evaluation of potential impacts on environmental receptors associated with the constituents of
concern detected at the Ramco Steel site includes an evaluation of site-specific constituents data,
information on animal and plant species present, exposure data, and toxicological information about
the potential effects of the constituents of concern on the indigenous biota.

The primary objective of this ecological risk assessment is to describe the potential environmental
risks associated with the Ramco Steel site. It is a specific objective of this assessment to evaluate the
risk associated with exposure of individual species to the constituents of concern at the site. Adverse
impacts on the environmental receptors will be characterized for each environmental media of
concern. Based on the requirements of the NYSDEC guidelines for the preparation of a habitat
evaluation and impact analysis, this assessment will be semi-quantitative. When data are sufficient,
environmental risks will be quantified. However, when information is inadequate to numerically
characterize the anticipated impacts, a qualitative discussion will be provided.

An evaluation of the site constituent data has been represented previously in the RI. Constituents
detected in on-site sediments include organic and inorganic chemicals. Of these constituents, arsenic,
chromium, iron, lead, mercury, PCBs, 4-4'DDD, and a number of polyaromatic hydrocarbons were
identified potential constituents of concern because some concentrations were found at elevated
concentrations. Constituents detected in surface water also include organic and inorganic chemicals,
however, these media were not selected as media of concern because the levels of contamination did
not exceed regulatory limits.

The ecological setting of the Ramco Steel site is described in detail in Section 2.0 of this report. The
habitat types present at the site include both terrestrial and aquatic resources. Terrestrial habitats
include successional old field, successional shrubland, reedgrass/purple loosestrife marsh and
floodplain forest. The aquatic habitat is the on-site pond. A variety of plant and animal species are
found in each habitat type. A detailed description of each habitat type and the associated plant and
animal species known or suspected of occurring is provided in Section 2.1.

4.1 SELECTION OF TARGET SPECIES AND PATHWAYS OF EXPOSURE

The following presents the target species and pathway selection for the site. It eliminates those
pathways and exposure routes that are not of concern, based on the analysis of site characteristics,
and provides a focus for those pathways and species critical to the ecological risk assessment.

Principal criteria for the selection of target species (USEPA, 1991) include:

• Species that are threatened, endangered, or of special concern;

• Species that are valuable for recreation purposes;

• Species that are important to the well being of either or both of the above groups;
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• Species that are critical to the structure and function of the particular ecosystem in which
they inhibit; and

• Species that serve as indicators of an important change in the ecosystem.

Other criteria for the selection of target species include:

• Species present in habitats on-site or immediately adjacent to the site; and

• Species that are resents and or transients in the identified impacted habitats.

Factors that have been considered in the exposure pathway selection process include:

• Location of the site;

• Local topography;

• Local land use;

• Surrounding terrestrial habitats;

• Surrounding aquatic habitats;

• Qualitative prediction of constituent migration; and

• Persistence and mobility of migrating constituents.

The following subsections provide a qualitative screening of the species and exposure pathways of
concern at the Ramco Steel site.

4.1.1 AQUATIC SPECIES AND PATHWAYS

The aquatic environmental receptors at the Ramco Steel site include both plant and animal species that
may come into contact with site constituents. Because the constituents of concern have been limited
to the pond sediments, all pathway discussions will be limited to those associated with the sediments
and aquatic habitat.

There are no known local populations of federally endangered or threatened species in the area.
However, the Tifft Farm Nature preserve is an osprey (NYS-listed threatened species) feeding area.
A number of typical local species are known or suspected to be present. Among the terrestrial
wildlife species listed in Section 2.1 that are expected to reside within the Ramco Steel site's habitat
are:

Herpetofauna -

APH:93:027:034.RAM

painted turtle
bull frog
snapping turtle
northern leopard frog
American toad
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Birds -

Mammals -

mallard duck

American crow

Canada goose
American bittern

house sparrow
red-winged blackbird

muskrat

whitetail deer

In addition to those resident species, many additional species may seasonally migrate through the site.

As delineated in Figure 2-3, the site's habitat is representative of much of the terrestrial habitats in
the area. The site is within the City of Buffalo and the surrounding areas reflect the post-industrial,
disturbed communities characteristic of cultural influence.

The aquatic environmental receptors at the site include both plant and animal species that may come,
into contact with site constituents of concern in the sediments. Results presented in the RI indicate
that no sediment transport is expected from the pond.

The dominant plant species associated with the pond edge are common reed and purple loosestrife.
Common cattail were also found along the pond edge, but were not particularly abundant. Aquatic
plants also noted were calcareous algae (Chara sp.), green algae (Cladophora sp.), and blue-green
algae (Cyaropyceal sp.).

The common reed provides nesting habitat for birds, especially red-winged blackbirds, as well as
forage from their seed heads.

The pond also provides suitable feeding and nesting areas for various waterfowl (mallard, Canada
goose). The small size of the pond limits the species of waterfowl that would normally utilize the site
to thennarsh ducks (Anatinids) and would generally preclude the diving ducks (Aythyinids).

Limited sediment sampling identified no organisms in the pond's sediments. Chironimids were
noticeably absent from all sediment samples. A number of invertebrates were identified on the
detritus: snails, amphipods, isopods, leeches, and a number of insects (diving beetle, water strider).
Site recognizance identified that no fish present in the pond.

The processes governing constituent fate in aquatic systems: hydrolysis, volatilization,
oxidation/reduction, chemical transformation/biodegradation, bioaccumulation, and biomagnification
are dependent in varying degrees on water chemistry. The water chemistry parameters of importance
include pH, alkalinity, disposed oxygen, temperature, and calcium carbonate concentration. These
parameters determine the chemical specification of constituent compounds, constituent reactions and
their rates of reaction, and where the constituents are ultimately stored. A major determinant of
contaminant fate and transport within aquatic systems in the physical nature of the system. The
Ramco site pond is a (standing water) system. Contaminant fate and transport is also predicated on
morphological configuration, physical and chemical characteristics of the sediments, and whether
seasonal turnover occurs.
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1 4.1.2 AVIAN SPECIES AND PATHWAYS

A list of the birds observed or expected to occur at the site is presented in Section 2.1 and in the
previous discussion of species of concern. New York State or Federally-listed threatened or
endangered species within the immediate vicinity of the site. Among the more important avian
species are waterfowl (mallard, Canada goose), wading birds (American bittern, great blue heron)
predator species (red-tailed hawk), numerous song birds (red-winged blackbirds, song sparrow), and
other game species (ring-necked pheasant, wild turkey).

Because the potential exists for the bioaccumulation of constituents within a food-chain, a bird species
is chosen to evaluate the exposure and risk associated with the consumption of food. A predatory
wading species (i.e., American bittern) was selected as the species of concern for this route of
exposure, because its diet is almost exclusively based on a variety of small amphibians, crustaceans,
and reptiles which may potentially accumulate constituents of concern from the site sediments.

In addition to the American bittern, the mallard was chosen as an indicator avian species to examine
the potential impact to waterfowl using the Ramco Steel site. The mallard is known to consume both
plant and animal foods including the seeds, nuts and stems of marsh plans, and a few crustaceans and
mollusks. Additionally, mallards consume sediments due to their feeding technique (dabbling).
Consequently, the critical route through which the Inallard may be exposed includes consumption of
aquatic life from surface waters potentially containing constituents of concern and consumption of the
sediments themselves.

4.2 EXPOSURE ASSESSMENT

The analysis of exposure to wildlife is a complex process involving the use of numerous exposure
assumptions for which the determination is often quite difficult. Potential exposure routes for the
aquatic and avian species at the site may inlcude:

• Adsorption/absorption of constituents by sediment microfauna (e.g., nematodes,
earthworms);

• Ingestion of constituents in sediments by non-soil dwelling organisms (e.g., mallard
ingesting soil as grit).

• Ingestion of constituents in surface water from pond and wetland areas;

• Herbivore exposure resulting from ingestion of constituents in plant material (e.g.,
muskrat);

• Predator exposure resulting from ingestion of affected prey species (e.g., insect, American
bittern, raccoon);

• Exposure (e.g., adsorption/absorption, ingestion) to constituents in early life stages of
amphibians using aquatic and wetland locations for breeding;

• Absorption of constituents in solution through gills (e.g., fish, tadpole, crayfish);
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• Dermal exposure as a result of contact with constituents in the sediment or in the aqueous
phase (e.g., burrowing organisms, aquatic insects);

• Ingestion of constituents of concern in sediments and microfauna as a result of feeding
activity (e.g., oligochaetes); and

• Ingestion of prey organisms containing constituents of concern.

4.3 TOXICITY ASSESSMENT

This section summarizes the background information, general fate and transport process, and the.
toxicity characteristics for each of the contaminants of concern. For each contaminant discussed,
there are important environmental fate and transport properties associated with it. These properties
can be any of the following:

• Photolysts;
• Oxidation-Reduction;

• Hydrolysis;
• Volatilization;
• Sorption (absorption and adsorption);
• Biotransformation;

• Biodegradation; and
• Bioaccumulation.

The summaries presented here are not meant to be complete representations of all possible
environmental interactions. Ideally, modes of action most pertinent to the Ramco site would be
discussed, however, for many contaminants of concern, extensive terrestrial fact/transport and
toxicological data is lacking or suspect. For some contaminants (such as metals) it is not always
possible to distinguish between its transport and environmental fate. This is due to the various
compounds and complexes it may transform into during the degradation process. Toxicity data was
collected for each contaminant through examination of available and reliable results from various
laboratory experiments. In some discussions there is little data on bioaccumulation related to
mammals, i.e., in thee cases it was necessary to use primarily aquatic data. Therefore, in many cases
a generic overview of contaminant interactions in soils, sediments, and terrestrial and aquatic
ecosystems is presented.

4.3.1 ARSENIC

Background

Arsenic (As) is a highly poisonous metallic element that exists in three crystalline forms--yellow
black, or gray--of which the bristle gray is the most common (Morris, 1985). Pure elemental arsenic
is relatively rare (Kourimsky, 1977). Arsenic is classified as a semi-metal and belongs to the Arsenic
Group, which is comprised of the native elements arsenic, antimony, and bismuth (Mason and Bery,
1968), and Group 5a in the periodic table of elements (Considine, 1976). Arsenic and its compounds,
especially white arsenic (As203), are used in insecticides, weed killers, solid-state doping agents, and
various alloys (Morris, 1985). It is also used in making medicines and paints, and in the manufacture
of glass.
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General Fate and Transport Properties

Arsenic may be relatively mobile in oxidizing environmental, controlled by coprecipitation with iron
oxides, and in iron-poor or partially reducing environments, as suggested by moderately high average
content in water relative to rock (Rose et. al., 1979). No information was found specifically on the
rate of oxidation/reduction of arsenic in aquatic environments. Arsenic is stable in four oxidation
states ( +5, + 3,0,-3) under Eh conditions occurring in aquatic systems. Arsenic metal occurs only
rarely and the -3 oxidation state is stable only at extremely low Eh values. Cycling of arsenic in the
aquatic environment is dominated by adsorption and desorption with sediments. In non-aquatic
environments, metallic arsenic is stable in dry air, but when exposed to moistened or humid air, the
surface oxidizes, giving a superficial golden bronze tarnish that turns black on further exposure (Kirk-
Othmer, 1970). Arsenic does adsorb to soils and sometimes accumulates, but redistribution processes
usually preclude hazardous accumulations (Woolson, 1977). Arsenic may be sorbed onto clays,
aluminum hydroxide, iron oxides, and organic material (Ferguson and Gavis, 1972; Jackson et. al.,
1978).

No evidence was found to indicate that photolysis is an important mechanism in determining the fate
of arsenic compounds. Volatilization of arsenic may be a significant process in extremely reducing
environments where AsH3 is formed. Under normal circumstances, however, it is not an important
mechanism in determining the fact of arsenic after its introduction to the environment.

A number of studies have shown that arsenic is bioaccumulated, but reported concentration factors for
arsenic in aquatic organisms are generally quite low. However, some fish and invertebrates contained
high levels of toxicologically relatively inert arsenic compounds (USEPA, 1984). It appears that
arsenic compounds do not tend to increase in concentration as trophic levels increase (Isensee et. al.,
1973). In general, fat accumulates more arsenic than muscle tissue (Callahan et. at., 1979). Shellfish
concentrate arsenic to a greater extent than fish, and marine organisms contain more arsenic than
freshwater species (Callahan et. al., 1979). Plants may accumulate arsenic via root uptake from soil
solution, and certain species may accumulate substantial levels (USEPA, 1984). Current data shows
arsenical are readily absorbed after ingestion by animals; however, most arsenical are rapidly excreted
in urine within days, or at most a week (Eisler, 1988a).

General Toxicity Characteristics

Soluble arsenic forms are absorbed well across the gastrointestinal tract of mice (USPHS, 199lb).
Insoluble forms, such as lead arsenate and arsenic trisulfide, are not absorbed as well. Animal studies
have indicated distribution to most tissues, including the placenta and fetus (USPHS, 1991b). The
two primary metabolic reactions are interconversion of the arsenite (3 +) and arsenate (5 +) forms,
and methylation of the arsenite form, which is apparently a detoxification step. Because of these
metabolic interconversions, any toxicity differences between inorganic forms or arsenic are considered
inconsequential (USPHS, 199lb). Arsenic is bioconcentrated, but not biomagnified through the food
chain (Eisler, 1988a).

Sublethal oral acute toxicity is characterized by peripheral nervous system disturbances, melanosis,
anemia, leukopenia, cardiac abnormalities, and liver effects (Pershagen and Vahter, 1979). Although
the primary health hazard in humans is dermatological, a similar generalization cannot be made for
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other animals, which usually have different skin types than humans. Chronic toxicity in mammals is
often difficult to characterize because of arsenic's rapid detoxification and excretion (Woolson, 1977)
in all species, except rats (NAS, 1977a; USEPA, 198Oa). In a three-generation study, mice exposed
to 5 ppm of dietary arsenite (approximately 0.65 mg/As/kg/day) showed reduced litter sizes but no
clinical signs of toxicity (Pershagen and Vahter, 1979). No significant reproductive effects occurred
in mice exposed for three generations to .1 mg As/kg/day for 2 years died with no histopathological
evidence of toxicity (Byron et. al., 1967). Orally poisoned cattle show trembling, unsteady gait,
convulsions, shallow breathing, and submucosal gastrointestinal hemorrhage (Samad and Chowdhury,
1984). Clinical signs of arsenosis in birds, including muscular incoordination, debility, jerkiness,
immobility, and seizures, are not unique to arsenic intoxication (Hudson et. al., 1984; Eisler, 1988a).

4.3.2 CHROMIUM

Background

Chromium (Cr) is a lustrous, hard, steel-gray, metallic element that is resistant to tarnish and
corrosion and is found primarily in chromite (Morris, 1985). Chromium is not affected by air or
water at ordinary temperatures (Considine, 1976). It belongs to Group 6b in the periodic table of
elements. Its primary use in industry is as a catalyst to harden steel alloys and produce stainless
steels. Larger amounts of chromium are being emitted into the environment through mining of
chromium-containing ores than from natural processes such as volcanic eruptions and soil erosion
(USPHS, 1987b). Chromium is moderately abundant in the earth's crust, with concentrations
averaging 100 ppm (Green, 1959; Taylor, 1964; Wedepohl, 1969-1978). River waters of the United
States have chromium concentrations ranging from 1 to 30 g/L (USEPA, 1984b), depending on the
extent of anthropogenic pollution. Chromium concentrations in soils range from 5 to 1,500 mg/kg
(Carey, 1982). A 1987 study of Maryland, Pennsylvania, and Virginia soils reported a range of 4.9
to 71 mg/kg (Beyer and Cromartie, 1987).

General Fate and Transport Characteristics

Chromium is immobile in normal surface weathering (pH 5.0 to 8.0) and in organic-rich
environments because of its incomplete inner electron shells, which cause the element to be strongly
adsorbed (Rose et. al., 1979). Chromium primarily exists in the oxidation states Cr (III) and Cr (VI)
in aqueous systems. Schroeder and Lee (1975) found that Cr (III) and Cr (VI) are readily
interconvertible under natural conditions. They found that Cr (VI) can be reduced by iron (Fe (ID),
dissolved sulfides, and certain organic compounds with sulfhydryl groups, while Cr (III) can be
oxidized by an excess of manganese dioxide (Mn02) and, at a slower rate, by 02 under natural water
conditions. Cr (VI) is a strong oxidizing agent and reacts with reducing materials to form trivalent
chromium.

It appears that Cr (III) and Cr (VI) are only weakly adsorbed into inorganic solids, although Cr (III)
is adsorbed more strongly than Cr (VI). Chromium in soil is present mainly as insoluble oxide
Crj3'nH20 (USEPA, 1984b). Therefore it is not very mobile in soils. The fate of chromium in soils
is primarily dependent on the redox potential and pH of the soil. Organic forms can exist and are
more easily oxidized than insoluble inorganic oxides.
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Bioaccumulation of chromium does occur in both aquatic and soil environments. Chromium is an
essential nutrient and is present in aquatic and marine biota at levels much higher than in ambient
water (NAS, 1974). Bioconcentration factors for chromium have been calculated to range from the

thousands for plankton, aquatic plants, and aquatic invertebrates, to the tanks and hundreds for fish
(NAS, 1974; Chapman et. al., 1968). Carey (1982) found that chromium concentrates primarily in
the roots of plants and has low mobility for transfer to above ground pats of plants. Although
bioaccumulation does occur, biomagnificant is not expected to occur along either the aquatic or
terrestrial food chains (USPHS, 1987b; Carey, 1982).

General Toxicity Characteristics

Donaldson and Barreras (1966) reported that most chromium VI (Cr(VI)) is metabolically reduced to
chromium III (Cr(III)) in the acidic environment of the stomach. Studies in rates indicate that the
extent of absorption of either form is less than 1.5 percent of the administered dose (Sayato et. al.,
1980; Henderson et. al., 1979). Cr (III) apparently penetrates the placental barrier only as glucose
tolerance factor, a biologically active macromolecular complex. Trivalent chromium is the form most
commonly measured and assumed to be biologically active at hazardous waste sites.

In general, hexavalent chromium is more toxic than the trivalent form. The rat LD505 for the
trivalent and hexavalent forms are 600 to 2,600 mg/kg (Smyth et. al., 1969) and 19.8 mg/kg
(NIOSH, 1990). Lifetime exposure to approximately 1,500 mg Cr(III)/kg/day in rats had no adverse
effects on a number of organ systems (Ivankovic and Preussman, 1975). A dietary concentration
corresponding to a dose of 32 mg Cr(VI)/kg/day, administered for a 24- to 90-day period, produced
diarrhea, rough coats, and reproductive sterility in rats (Gross and Heller, 1946; USEPA, 1984b).
Similarly, while exposure to high equivalent doses of Cr(III) produced no adverse reproductive effects
in rats (Ivanokovic and Preussmann, 1975), gestational exposure of mice to 57 mg Cr(VI)/kg/day
resulted in embryolethality and gross malformations (Trivedi et. al., 1989). Subchronic treatment
with 100 ppm (approximately 2.5 mg/kg/day) Cr(VI) in drinking water was fatal to dogs, while 11.2
ppm only resulted in increased tissue accumulation (Steven et. al., 1976). Haseltine et. al., (1985)
found that juvenile black ducks were much more susceptible to anionic Cr(III) than adults were.

4.3.3 IRON

Background

Iron (Fe) is a silvery-white, lustrous, malleable, ductile, magnetic or magnetizable, metallic element
occurring abundantly in combined forms, notably in hematite, limonite, magnetite, and taconite
(Morris, 1985). It belongs to Group 8 in the periodic table of elements (Considine, 1976). Iron is an
extremely versatile construction and engineering material and serves both in relatively pure forms,
such as malleable and wrought iron, and in many hundreds of iron-based alloys of major importance,
including various types of steel. Iron is the second most abundant metal in the earth's crust (HSDB,
1991b), where it concentrates at approximately 46,500 ppm (Green, 1959; Taylor, 1964; Wedepohl,
1969-1978), constituting 5 percent of the crust.
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General Fate and Transport Characteristics

Important environmental fate and transport mechanisms include chemical transformation/degradation
through oxidation/reduction reactions and hydrolysis. The mobility of iron is dependent on the
element's valence state. Fe2+ is moderately mobile, whereas Fe3+ has a very low tendency to
mobilize because it is precipitated as hydrous iron oxides with pH > 2.0 (Hem, 1960).

Solubility properties of iron indicate that exposing an equilibrated system to relatively small shifts in
Eh or pH can cause great changes in iron solubility. Thus, when pyrite is exposed to oxygenated
water or ferric hydroxide is in contact with reducing substances, iron will tend to go into solution.
Chemical speciation, which is affected by pH, Eh, and oxygen content in aquatic systems, further
affects the concentration and availability in the environment.

Organic compounds containing iron are particularly important in life processes, such as
photosynthesis, and in the functions of hemoglobin in the blood of animals. As an essential nutrient,
iron is accumulated by plants and animals; although no literature was available, it seems reasonable to
assume that the majority of accumulation results from uptake rather than dermal adsorption.

General Toxicity Characteristics

In animals, specifically humans, essential elements such as iron characteristically tend to concentrate
in body tissues in a fairly consistent fashion, with absorption within the body and removal from the
body being precisely regulated by the body's homeostatic mechanisms. Although iron accumulation is
generally well regulated by the body, excessive amounts of iron can overload the homeostatic
mechanism and prove toxic (Pike and Brown, 1975).

Iron absorption occurs in a two-stage process: uptake by gastrointestinal mucosal cells and transfer
from the mucosal cells to the plasma (USEPA, 1984). Regulation of iron absorption is controlled by
a complex homeostatic feedback mechanism that depends on the level of endogenous stores and the
erythropoiesis rate. Consequently, determination of an accurate absorption factor is not possible.
Although iron is the nutrient essential for the oxygenation of cells and tissues, levels required in most
animals populations are unknown.

Most health effects studies about iron have been concerned with iron deficiency rather than toxicosis.
Recently, Aisen et. al., (1990) described free radical toxicity, characterized by gastrointestinal
hemorrhage, hepatic effects, fatty deposition, and metabolic acidosis (Ellenhorn and Barceloux,
1988), resulting from iron overload. Clinical signs of iron overload, including hemosiderosis and
hemochromatosis, are not expected after exposure to environmentally relevant levels. Tadokoru et.
al., (1979) reported embryolethality in gravid mice and rats administered 1200 mg/kg/day for 6
unspecified days. Administration of 120 to 380 mg/kg/day had no adverse effect.

The results of limited animal feeding studies do not indicate a consistent systemic toxicity after iron
overload (Bothwell et. al., 1979). A more extensive toxicological data based, consisting primarily of
case studies, is available for humans. Excessive accumulation in humans results in hemochromatosis,
a general tissue fibrosis (U.S. EPA, 1984). Bantu men who consumed large iron concentrations in
food and home-brewed beer had liver hemosiderin deposits and a high incidence of cirrhosis (Elinder,
1990). Elinder (1990) also reported abdominal pain, vomiting, metabolic damage, and hepatitis in
children accidentally ingesting greater than 500 mg (approximately 50 mg/kg).
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Iron flocs can cover stream bottoms, resulting in toxicity to bottom-dwelling invertebrates, plants, or
incubating fish eggs (U.S. EPA, 1976). The formation of solid bottom iron deposits is especially
detrimental to trout and salmon spawning activities. Furthermore, these flocs can accumulate in gills,
resulting in asphyxiation.

Lethal aqueous iron concentrations include 0.32 mg/L in mayflies, stoneflies, and caddisflies
(Warnick and Bell, 9169) and 1 to 2 mg/L in pike and trout (Doudoroff and Katz, 1953). Ellis
(1937) noted that healthy fish populations predominated in water bodies in which the iron
concentration was less than 10 mg/L. Based primarily on field observations, the U.S. EPA (1976)
determined a freshwater criterion of 1 mg/L. Smith and Sykora (1976) concluded that 0.97 to 1.27
mg/L iron was the maximum concentration for successful hatching, survival, and growth of coho
salmon avelines. Andersson and Nyberg (1984) primarily attributed brown trout deaths to iron-
related asphyxiation at neutral pH. The iron concentrations did not exceed 1.2 mg/L. In other
freshwater experiments at lower pH, however, trout survived fluctuating iron concentrations as high
as 52 mg/L, possibly because the iron was bound in non-toxic organic complexes (Andersson and
Nyberg, 1984). More recently, investigators (Grobler et. al., 1989; Grobler-van Heerden et. al.,
1991) have observed that iron concentrations as high as 52 mg/L, possibly because the iron was
bound in non-toxic organic complexes (Andersson and Nyberg, 1984). More recently, investigators
(Grobler et. al., 1989; Grobler-van Heerden et. al.. 1991) have observed that iron concentrations of
as high as 88 mg/L, which increase oxygen consumption in the freshwater fish Tilapia sparrmanii,

are nevertheless rapidly cleared from the blood after four weeks of exposure.

4.3.4 LEAD

Backzround

Lead (Pb) is a soft, malleable, ductile, bluish-white, dense metallic element, extracted chiefly from
galena (Morris, 1985). Lead and its compounds can be detected in all parts of the environment,
including as plants, animals, air, drinking water, rivers, oceans, dust, and soil (USPHS, 1988). It
belongs to Group 4a in the periodic table of elements (Considine, 1976). Lead has a wide range of
uses, primarily in the manufacture of storage batteries. Other uses include its use in the production of
ammunition, meal products, and various chemicals, including gasoline additives. Lead is not very
abundant in the earth's crust, where its concentration is around 10 ppm (Green, 1959; Taylor, 1964;
Wedepohl, 1969-1978). In urban areas and in sties near smelters, as much as 130,000 g/g has been
measured in the upper 2 to 5 centimeters of soil. Samples of surface water, tap water, and
groundwater have reported lead concentrations between 5 and 30 g/L, 7 and 11 g/L, and 1 and 100
g/L, respectively (USEPA, 1986a).

General Fate and Transport Properties

Lead is slightly mobile in normal surface weathering conditions *H 5.0 to 8.0) and immobile in
organic-rich reducing environments (Perel'man, 1967). the relatively low mobility of lead is
attributed to the element's tendency to adsorb to manganese-iron oxides and insoluble organic matter.
Lead exists in three oxidation states: 0, +2, and +4. the divalent form of lead, Pb+2 , is the stable

ionic species of lead under natural environments. metallic lead in the presence of dry air is
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unchanged (Kirk-Othmer, 1967). In the presence of moisture, an oxide film forms on lead, which,
with carbon dioxide, forms a white carbonate. The oxidized solid, Pb02, is stable only under highly
oxidizing conditions. Under reducing conditions in the presence of sulfur, lead combines to form
lead sulfate.

Sorption processes appear to exert a dominant effect on the distribution of lead in the environment.
Several investigators have reported that in aquatic and estuarine systems, lead is removed to the bed
sediments in close proximity to its source, apparently because of sorption onto the sediments (Helz et.
at.,1975; Valiela et. al., 1974). Different sorption mechanisms have been invoked by a various
investigators, and the relative importance of these mechanisms varies widely with such parameters as
geologic setting, pH, Eh, available of ligands, dissolved and particulate iron concentration, salinity,
composition of suspended and bed sediments, and initial lead concentration. Pita and Hyne (1975)
studied the depositional environment of lead in reservoir sediments and found that almost all of the
lead in the sediments was in the fraction containing clay with specific gravity between 2.0 and 2.9.
The adsorption of lead to soils and oxides was studied by Huang et. al., (1977). The date indicate
that adsorption is highly pH-dependent, but above pH 7.0; essentially all of the lead is in the solid
phase. It should be noted that at low pH, lead is negatively sorbed (repelled from the adsorbent
surface).

Bioaccumulation of lead has been demonstrated for a variety of organisms, including plants (Patrick
and Loutit, 1976). However, the amount of lead accumulated by aquatic organisms has been
demonstrated to be related to the species of lead available for uptake, which in turn is related to
environmental conditions such as water pH (USEPA, 1985; Merlini and Pozzi, 1977a; b). Lead
accumulation varies in different organisms; for example, oysters and mussels are capable of
accumulating high levels of lead, whereas lead does not appear to bioaccumulate significantly in the
edible tissues of most fish (HSDB, 1987a; Callahan et. al., 1979). Microcosm studies indicate that
lead is not biomagnified through food chains (Lu et. al., 1975; Patrick and Loutit, 1976).
Bioavailability of lead in soils to plants is limited, but is increased by reduced soil pH, reduced
content of organic matter, reduced iron oxide and phosphorus content, and increased amount of lead
in soils (NRCC, 1973; Boggers, 1977).

General Toxicity Characteristics

The oral absorption of lead in experimental animals is apparently saturable (Aungst et. al., 1981) and
age-dependent, with younger rodents capable of absorbing more than adults (Forbes and Reina, 1972;
Kostial et. al., 1978). Aungst et. al., (1981) found that the extent of absorption was approximately
42 percent and 2 percent, respectively, after the adminsitration of 1 and 100 mg Pb/kg, as lead
acetate. Tissue distribution is initially in the liver, lungs, and kidneys (Aungst et. al., 1981;
Kozlowski and Wojcik, 1987), followed by relocation and deposition in the bone. Lead affects
virtually every system in the body by its ability to bind to subcellular structures, particularly the
mitochondria, and to alter normal physiological functions through a variety of mechanisms (USEPA,
1986a). these mechanisms include uncoupled energy metabolism, inhibition of intercellular calcium
turnover, interference with the active transport of essential ions, and the inhibition of enzyme activity.
The hematopoietic system, reproductive endpoints, and developing nervous system are particularly
susceptible to the adverse consequences of these actions.
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Lead inhibits the activities of delta-aminoleuvinilic acid (ALAD), ferro-chelatase, and
coproporphyrinogen oxidase, enzymes involved in the formation of heme and, ultimately, red blood
cells (USPHS, 1988). The net result of this enzyme inactivation is inadequate oxygenation of the
cells and, possibly, anemia. The lowest exposure level in a long-term experimental study that has no
associated health effects on the exposed receptor associated with hematological aberrations varies with
species, form of lead administered, and endpoint. For example, Krasovskii et. at., (1979) reported
impaired heme synthesis in rats administered 0.005 mg Pb/kg/day, as lead acetate in drinking water,
but Walsh and Ryden (1984) found that the lowest exposure level associated with an effect that has
adverse health implications for decreases in hematocrit was 318 mg Pb/kg/day when lead was
administered in the diet. Dogs administered 17 mg dietary Pb/kg/day for 46 weeks showed no
impairments on hematopoiesis after severe hemorrhagic shock (Maxfield et. al., 1972). Dietary
dosing of hawks with 4.3 mg Pb/kg/day for 75 weeks resulted in impairments on several
hematological parameters, including decreased hematocrit and hemoglobin levels and increased
porphyrin (the precursor of the heme protein) (Redig et. al., 1991) concentrations.

Reproductive impairments include multiple effects on both male and female reproductive systems.
Leydig cell dystophy and irregular estrus have been reported at 0.005 and 0.014 mg Pb/kg/day,
respectively (Krasovskii et. at., 1979; Hilderbrand et. al., 1973). The relevance of these values,
which wee converted from drinking water concentrations, to the uptake of lead from solid matrices is
difficult to assess. Al-Hakkak et. al.,(1988) determined reproductive impairments, but not complete
sterility, in male mice exposed to 3.2 mg dietary Pb/kg/day. Prenatal lead also has severe effects on
the neurological development of offspring, resulting in learning impairment,s distractibility,
hyperactivity, peripheral neuropathies, and abnormal social behavior (USEPA, 1986a; Eisler, 1988b).
Although the basis of the current "non-threshold" human risk assessment is neurological toxicity in
exposed children, the significant differences between the human and subprimate nervous systems
makes extrapolation of this concept untenable. pre-weanling rodents have shown numerous
neurobehavioral deficits near or below lead concentrations of 1 mg/kg/day (USEPA, 1986a; USPHS,
1988). the relevance of many of these findings is questionable because (a) most of the studies
involved lead that was dissolved in drinking water, and (b) study investigators did not usually address
the possibility of reversal of behavioral deficit. In contrast, lambs exposed prenatally to 2.3 mg
dietary Pb/kg/day showed no learning deficits when tested repeatedly on several behavioral tasks
(Carson, 1976; Carson et. al., 1974). A dose equivalent of 4.5 mg Pb/kg/day was the lowest level
associated with an observable effect on learning new tasks.

4.3.5 MERCURY

Background

Mercury (Hg) is a silvery-white, poisonous metallic element that is a liquid at room temperature
(Morris, 1985). Mercury that is released into the environment will remain there indefinitely. It
belongs to Group 2b in the periodic table of elements (Considine, 1976). It is used in pure form in
thermometers, barometers, vapor lamps, and batteries, and in the preparation of chemical pesticides.
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Mercury is almost undetectable in the earth's crust, where its concentration is about 0.02 ppm.
Concentrations of mercury in surface soils range from 20 to 625 g/g (Andersson, 1979), with the
highest concentrations generally found in the surface layers and in urban areas. Unpolluted marine
waters, rainwater, fresh snow, and estuarine waters have concentrations of about 0.005 to 0.006
g/liter (Matsunaga et. al., 1979), < 0.2 g/L, = 0.2 g/L (USEPA, 1980c; 1984d), and 0.002 to 0.45
g/L (Fitzgerald, 1979), respectively.

General Fate and Transport Properties

Mercury is moderately mobile in normal surface watering conditions (pH 5.0 to 8.0) and near an
oxidizing sulfide orebody (pH < 4.0). It is immobile in organic-rich, reducing environments
(Perel'man, 1967).

In the aquatic environment, mercury exists in three oxidation states: as the native element itself, in
the + 1 (mercurous) state, and in the +2 (mercuric) state. The nature of species present in solution
depends on the oxidation/reduction (redox) potential and pH of the environment. In a moderately
oxidizing environment above pH 5.0, the predominant mercury species will be elemental mercury.
Under reducing conditions, which occur in many sediments, mercury is precipitated as sulfide and
cinnabar, which have low aqueous solubility (Callahan et. al., 1979).

Mercury shows a tenacious affinity for surfaces of many types. In natural samples, a major portion
of total mercury has been associated with particulates (Hinkle and Learned, 1969). Studies of the
addition of mercury to a variety of natural samples have led to the same conclusion. In a laboratory
study, Ramamoorty and Rust (1976) studied mercury sorption onto the bed sediments of the Ottawa
River. By varying Hg2+ concentrations and pH at a constant temperature, they found that sorption
rates were highest in organic-rich sands, and that apparently, sediment binding capacity was most
closely related to organic content. They found that mercury sorption was affected very little by pH,
and desorption rates were low (e.g., <1 percent mercury was leached from the sediment after 70
hours agitation in distilled water).

Photolysis seems to be important in the chemical speciation of mercury in the atmosphere and perhaps
in the aquatic environment. A photolytic breakdown of dimethyl mercury to methyl mercury in the
atmosphere has been suggested (Williston, 1968; Holm and Cox, 1974; Johnson and Bramen, 1974),
as well as photodecomposition of phenyl mercury compounds in both the atmosphere and natural
waters (Zepp et. at., 1973). However, due to the limited data on this subject, it is not clear what
impact this process might have on the overall fate of mercury in the aquatic environment.

With its uniquely high vapor pressure relative to other metals, metallic mercury can be released from
the aquatic environment to the atmosphere as several different gaseous compounds. This factor also
makes volatilization important for the aquatic fate of mercury.

Biotransformation is one of the most important processes in the environmental fate of mercury.
Given favorable conditions, involving inorganic mercury concentration and microbial population size,
virtually any mercury compound entering an aqueous system can be converted to methylmercury,
which is soluble and mobile (USPHS, 1989a). If methylmercury levels become excessive,
demethylation to volatile elemental mercury can occur through other microbially mediated processes
(Fagerstrom and Jernelov, 1972; USEPA, 1984d; NAS, 1977b). Mobilization of sorbed mercury
from particulates also can occur through biological reduction to elemental mercury and bioconversion
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to volatile organic forms (Andersson, 1979; USEPA, 1984). The behavior and fate of mercury
compounds in soils may be similar to those described for aquatic environments. Depending on the
pH, slat content, and composition of the soil, mercuric mercury usually forms various complexes with
chloride and hydroxide ions in the soil (USPHS, 1989a).

In addition to the above processes, bioaccumulation is also an important process in the environmental
fate of mercury. Mercury is acquired by organisms through direct contact in air and/or water and
trough the food chain (Phillips and Russo, 1978). Methylated mercury apparently is the form of
mercury most readily accumulated (Kramer and Neidhart, 1975). Biomagnification of methylmercury
has been documented for both aquatic and terrestrial food chains (Eisler, 1987). Concentrations of
methylmercury in carnivorous fish at the tops of freshwater and salt water food chains have been
reported to be biomagnified on the order of 10,000 to 100,000 times those concentrations found in
ambient waters (Callahan et. al., 1979; USEPA, 1980c; 1984d). No specific data was located in the
above referenced documents for the bioaccumulation of mercury from soils to plants and higher order
animals.

General Toxicity Characteristics

The extent of oral absorption of inorganic mercury ranged from 38 percent in suckling mice to 1
percent in adult mice (Clarkson, 1971). Elemental mercury is highly lipophilic and distributes to
most body tissues, especially the kidney (Hursh et. al., 1976). Fetal accumulation is also common
(Dencker et. al., 1983), and the developing organism of all species tested is the most susceptible to
mercury toxicity (Eisler, 1987). Organomercury compounds are generally more toxic than
inorganics.

Acute signs in mule deer exposed to a high single does of methylmercury includes bloody diarrhea,
piloerection, and loss of appetite (Hudson et. al., 1984). The oral LD50 was 17.9 mg/kg. Acutely
dosed birds showed muscular incoordination, slowness, hypoactivity, and eyelid drooping (Eisler,
1987). Neurological signs are less common after exposure to inorganic mercury salts or metallic
mercury, which are ore prevalent in non-agricultural contaminated soils and surface waters (Eisler,
1987; USPHS, 1989a). The toxicological data base for inorganic mercury is incomplete and
somewhat contradictory.

4.3.6 POLYCHLORINATED BIPHENYLS (PCBs)

Background

The information provided in this section was obtained from the following sources: IRIS (1992),
Kimbrough (1987), and Shields et. al., (1992). PCBs are a family of compounds which vary widely
in physical, chemical, and biological properties according to the degree and position of chlorination.

General Toxicity Characteristics

PCBs can be absorbed through the skin, lungs, and gastrointestinal tract. They are transported by the
blood stream to the liver and muscle, then subsequently redistributed to adipose tissue. PCBs are
metabolized in the liver and the rate of formation of metabolic products varies depending on the PCB
isomer and animal species. Dogs and rodents metabolize PCBs relatively quickly in comparison to
primate species. PCBs produce relatively little acute toxicity. In nonprimate animals, subacute and
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chronic exposures lead to a variety of effects that are recognized as a syndrome. These symptoms
include progressive weight loss, chloracne, hair loss, swelling of the skin and around the eyes,
involution of immune tissues, increased liver size, bone marrow depression, and reproductive
dysfunction. However, in humans and other primates, dermatologic effects (particularly chloracne)
are the only consistent findings of clinical relevance. Other effects that have been noted in sporadic
clinical cases include alterations in blood levels of liver-associated enzymes, increased liver size, and
elevated serum cholesterol, but none of these symptoms were linked to a functional deficit.
Neurologic disturbances (headache, fatigue, and nervousness) and pulmonary function abnormalities
have also be reported in individuals exposed to PCBs; however, these observations have not been
corroborated in numerous subsequent studies.

Many studies have been publishdd regarding the carcinogenic potential of PCBs. There is much
interspecies variation in the tumorigenic response to PCBs, but in general, the target organ for PCB
tumorigenicity in experimental animals is the liver. It should be noted, however, that in spite of the
malignant morphologic appearance of the induced tumors, these lesions do not otherwise demonstrate
malignant behavior. For example, animals with these tumors live longer than controls, and
metastases do not seem to occur. Animal studies have also demonstrated that PCBs can act as

modifying agents following exposure to known carcinogens, either promoting or inhibiting tumor
growth and metastases. Epidemiologic studies of humans with long-term continuous exposure to high
levels of PCBs fail to demonstrate a significant correlation between PCBs and cancer incidence.
Similarly, studies of persons in Japan and Taiwan exposed to large amounts of PCBs, polychlorinated
dibenzofurans (PCDFs), and other chlorinated organics via accidental contamination of rice oil,
concluded that the resulting adverse health effects (which included neoplasms of the liver) were
caused by exposure to the PCDFs, and not the PCBs in the oil (IRIS 1992). Moreover, most
mutagenicity and genotoxicity studies of PCBs using human cells have been negative. On the basis of
these studies, the U.S. EPA has classified PCBs as B2 carcinogens (i.e., probable human
carcinogens).

4.3.7 DDD

Background

DDD (dichlorodiphenyldichloroethane) was used as an agricultural pesticide. A purified, refined
form of the o,p'-DDD isomer has medical applications; its generic name is mitotane.

General Fate and Transport Properties

Bioaccumulation and sorption to sediments and biota are the major fate processes for DDD in the
environment; however, volatilization is also an important process m aquatic systems.

In aquatic environments, DDD is estimated to have a direct photolysis half-life greater than 150 years
(Callahan et. al., 1979). No sources of information consulted provided information regarding rates of
indirect photolysis or direct atmospheric photolysis of DDD. Volatilization of DDD from aquatic
systems occurs with an estimated volatilization half-life ranging from 1 day to less than 1 month
(Callahan et. al., 1979). DDD has a Henry's Law Constant of 3. lE-05 (atm-m3/mole at 20°C),
indicating a medium tendency to volatilize from water.
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Sorption to soil in terrestrial environments and to sediment in aquatic environments is an important
process for DDD. Relatively insoluble and hydrophobic compounds, such as DDD, tend to have high
soil adsorption coefficients and exhibit affinities for material is soil and sediment (USPHS, 1988a;
Callahan et. al, 1979). The organic carbon partition coefficient (Kc) for DDD is 2.4E-05 indicating
a high affinity to bind to sediment and soil. Experiments indicate that DDD is less stable than DDT
(dichloro-diphenyl-trichloroethane) and DDE (dichlorodiphenyldichloroethylene) (Metcalf et. al.,
1971). Biodegradation of DDD results in the eventual end produce bis-(p-chlorophenyl)-acetate acid
(DDA), which is excreted by higher animals (NRC, 1977). Microbial systems further degrade DDA
into DDCO. DDD is known to be degraded in sewage sludge under anaerobic conditions (Macalady
et. al., 1986). Bioaccumulation of DDD is an important fate process. DDD has a high octanol-water
partition coefficient of 3.63E-05 and is hydrophobic. Compounds exhibiting these characteristics tend
to show significant bioaccumulation in fatty tissue. Bioconcentration factors for DDD range between
103 and 105. DDD concentrations exceeding 2,000 parts per million have been found in fatty tissue in
aquatic birds and fish, resulting from applications of DDD at maximum concentrations of 20 parts per
billion (Hunt and Bischoff, 1960). Biomagnification of DDD up the food chain is also of potential
concern.

General Toxicity Characteristics

DDD is one of the two products of DDT reductive dechlorination (USPHS, 1989d) that has been
actively studied because of its carcinogenic and mutagenic potential. Few investigators have studied
the mammalian systemic toxicity of this metabolite. Researchers at the National Cancer Institute have
found no evidence of non-carcinogenic effects at oral doses of 107 mg/kg/day (rats) or 165 mg/kg/day
(mice). By contrast, Gellert and Hendrichs (1975) observed delayed vaginal opening, changes in
adrenal weights, and loss of corpora lutea in the offspring of rats treated with 28 mg/kg/day DDD
from gestation days 15 through 19. Because the administration route in the latter study was oral
gavage, the significant of the results is questionable. Subchronic exposure to 200 mg/kg/day DDD
produced alkaline phosphatase elevations, but no other health effects in sheep (Thun et. al., 1982).

DDT and its metabolites have been extensively studied for their adverse effects on avian reproduction.
In mallards, Health et. al., (1969) found that a dose equivalent of 0.5 mg/kg/day DDD was
associated with a decreased incidence of normal hatchlings and hatchling survival. Egg shell
thickness was not effected by treatment.

4.3.8 PAHs

Eight of the contaminants of concern may be grouped collectively as poly-aromatic hydrocarbons
(PAH). Because of the similarities among their chemical properties they are discussed together. Few
aquatic or terrestrial data related to bioaccumulation of specific PAH compounds are available. In
general, PAH bioaccumulation is a rapid, short-term process. Bioconcentration is greater for the
higher molecular weight PAHs, some of which are probable human carcinogens (USEPA, 1986), than
for the lower molecular weight compounds. Roubal et. aL, (1977) indicated that organics accumulate
in the order anthracene > naphthalene > benzene, which correlates with the number of phenyl rings and
the octanol-water partition coefficient.
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Fish rapidly metabolize PAHs (Eisler, 1987b),so that endogenous stores are typically low. In
addition, the carcinogenic higher molecular weight PAHs do not seem to accumulate in pelagic fish
(West et. al., 1984). Sediment-bound PAHs do bioaccumulate in benthics, and a growing body of
mostly circumstantial evidence indicates that cancer in bottom dwelling fish may be linked to
sediments that are heavily contaminated with PAHs (Eisler, 1987).

4.4 RISK CHARACTERIZATIONS

Observation of the physical characteristics and chemical contaminants of the Ramco Steel site indicate
that potentially the largest risk may be from iron and possibly other metals in the sediments and
surface water. The noteworthy absence of fish and common benthic invertebrates suggests that the
iron floc and aqueous iron concentrations may potentially be rendering the sediments uninhabitable to
any strictly aquatic organisms.

Table 3-1 is a summary of water and sediment ARARs for the Ramco site. The environmental
concentrations of several metals and organics were at or slightly above the referenced levels. There
were no acute or chronic exceedances for surface water standards.

Sediment criteria, as presented in the NYSDEC guidance documentation, were slightly exceeded or at
the limit for arsenic, chromium, lead, mercury, PCBs, DDD, and PAHs. The absence of strictly
aquatic organisms (i.e., fish, benthic invertebrates) within the pond significantly affects the potential
for contaminant transport and functionally limits the risk. The contaminant levels detected within the
pond were, in each case, below the levels representing a risk from acute exposure. The biochemical
mechanisms that affect risk associated with chronic exposure to contaminants (i.e., biomagnification,
bioaccumulation) require the primary producers (i.e., phytoplankton) and consumers (i.e., benthic
invertebrates) to mobilize the contaminants at the lowest trophic levels. Due to the apparent lack of
these organisms within the pond and sediments, a significant mechanism for mobilizing contamination
is not present. As such, the risk associated with the contaminants is further minimized by the absence
of the typical mechanism for biomagnification or bioaccumulation.

The operational history of the facility accounts for the levels of metals including the exceptionally
high iron concentrations within the sediments.

Because research on the health effects of iron has concentrated on the impact of iron deficiency rather
than the adverse consequences of iron overload, health-based toxicity values are not available. The
terrestrial animal species that depend on surface water from the Ramco site may significantly increase
their body burden of iron. Nevertheless, because of inconsistent findings of iron toxicity even at
pharmacological concentrations, the intake of excessive levels of surface water iron should not result
in adverse ecological impacts in these species.
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Aquatic

APH:93:027:034.RAM

TABLE 4-1

ECOLOGICAL EXPOSURE SCENARIOS FOR

THE RAMCO STEEL SITE

Location

Pond

Tareet Species

Plants

Invertebrates

Herpetofauna

Mallard

Muskrat

American bittern

Routes of Exposure

Uptake from sediments

Uptake from sediments

Uptake from sediments, ingestion of
invertebrates

Consumption of aquatic plants,
ingestion of invertebrates, ingestion of
sediments

Ingestion of aquatic plants uptake from
sediment

Ingestion of prey species
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5.1 HABITAT EVALUATION

5.0 SUMMARY

The habitat evaluation of the Ramco Steel site included an identification and characterization of

significant habitats, wetlands, and other special antral resources within a 2 mile radius of the site.
The evaluation was conducted by contacting numerous agencies and organizations, reviewing available
mapping, aerial photography and literature, and by performing field sampling and verification.

Eight Natural Heritage cover types were identified during this evaluation. All of these consisted of
habitats illustrating the cultural influence in an industrial urban setting.

Important resources in the project vicinity include the presence of NYS-regulated wetlands, and four
areas designated as "Significant Habitat" by NYSDEC. Each of the habitats designated as significant
is greater than th mi. from the Ramco site.

5.2 SUMMARY OF ECOLOGICAL RISK ASSESSMENT

The focus of the ecological risk analysis was the on-site pond. The ecological risk analysis identified
several target species including plants, invertebrates, herpetofauna, mallard, muskrat, and American
bittern. Based on the results of the habitat evaluation and ecological risk assessment, the following
conclusions are forwarded in support of the overall RI.

The important contaminant exposure route associated with the Ramco site is direct uptake of pond
sediments as well as consumption of plants and prey species that may consume or be in direct contact
with pond sediments. Due to the absence of fish and benthic invertebrates in the pond and pond
sediments, the biological mechanisms for mobilizing contaminants from the pond sediments are
absent. No potential aquatic toxicity is expected. Estimated surface water concentrations of the
contaminants of concern are below levels of concern. The concentrations of contaminants of concern
in the sediments is generally near or slightly above the level of concern.

APH:93:027:034.RAM 5-1 July 1993



6.0 AGENCY AND ORGANIZATION CONTACTS

A number of agencies and organizations were contacted as part of the ecological site characterization.
A listing of these agencies contacted are presented in Table 6-1.
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TABLE 6-1

LIST OF AGENCIES/ORGANIZATIONS CONTACTED

AGENCY/ORGANIZATION

NY Department of Environmental
Conservation

Significant Habitat Unit

Division of Regulatory Affairs

Fish and Wildlife

U.S. Fish and Wildlife Service

+ Other references as presented in Section 7.0.
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REPRESENTATIVE

Burrell Buffington

Region 9

Region 9

Tom McCartney

July 1993



1

7.0 REFERENCES

Aisen, P. et al. 1990. Iron Toxicosis, in G.W. Richleu et al, eds. International Review of

Experimental Pathology, V 01. 31, Transition Metal Toxicity, San Diego, California,

Academic Press, Incorporated.

A\-Hakkak, Z.S. et al. 1988. Effects of Ingestion of Lead Monoxide Alloy on Male Mouse
Reproduction, Archives of Toxicology, 62, pp. 97-100.

Andersson, A. 1979. Mercury in soils, in 1.0. Niriagu, ed., The Biogeochemistry of Mercury in the
Environment, pp. 79-112, Elsevier/North Holland Biomedical Press, New York. (As cited in
USPHS, 1989a.)

Aungst, B.J., J.A. Dolce, and H.L. Fung. 1981. 77ze Effect of Dose on the Disposition of Lead in

Rats After Intravenous and Oral Administration, Toxicol. Appl. Pharmacol., Vol. 61, pp. 48-
57.

Beyer, W.N. and E.J. Cromartie. 1987. A Survey of Pb, Cu, Zn, Cd, Cr, As, and Se in Earthworms

and Soil from Diverse Sites, Environ. Monit. Assess., Vol. 8, pp. 27-36. (as cited in USPHS,
199lf.)

Boggers, W.R. (ed). 1977. Lead in the Environment, National Science Foundation Report No.
NSF/RA-770214.272 pp. Available from U.S. Government Printing Office, Washington, DC
20402. (As cited in Eisler, 1988b.)

Burt, W.H. and Grossenheider, R.P., 1976. A Field Guide to the Mammals. The Peterson Field

Guide Series, Houghton Mifflin Co., Boston.

Byron, W.R., G.W. Bierbower, J.B. Brouwer, et al. 1967. Pathological Changes in Rats and Dogs

From Two-Year Feeding Of Sodium Arsenite or Sodium Arsenate, Toxicol Appl. Pharmacol.

10, pp. 132-147.

Callahan, M.A. et al. 1979. Water-Related Environmental Fate of 129 Priority Pollumnts, Vols. I and
II, EPA-440/4-79-029a and -029b, United States Environmental Protection Agency, Office of
Water Planning and Standards, Washington, D.C.

Carey, E.E. 1982. Chromium in Air, Soil and Namral Waters, in S. Langer, ed., Topics in
Environmental Health 5 (Biol. Environ. Aspects Chromium), pp. 49-64, Elsevier, New York.

Carson, T.L. 1976. Auditory and Visual Discrimination Learning in Sheep Prenatally and Postnatally
Exposed to Lead, Ph.D. thesis, Iowa State University, Ames.

Carson, T.L., G. Van Gelder, G. Karas, and W.B. Buck. 1974. Slowed Learning in Lambs

Prenatally Exposed to Lead, Arch. Environ. Health, 29, 154, 1974.

Chang, L. and H.A. Hartmann. 1972. Blood Brain Barrier Dy*notion in Experimenml Mercury
Intoxication, Acta Neuropathol (Berl) 21, pp. 179-184.

APH:93:027:034.RAM 7-1 July 1993



1

1

1

1

1

1

1

1

1

1

Chapman, W.H. et at. 1968. Concentration Factors of Chemical Elements in Edible Aquatic
Organisms, OCRL-50564, p. 46, Lawrence Radiation Laboratory, Livermore, California. (As
cited in Callahan et al., 1979.)

Clarkson, T.W . 1911. Epidemiological and Experimental Aspects of Lead and Mercury
Contamination, Food Cosmet. Toxicol., Vol. 9, pp. 229-243.

Conant, R. 1975. A Field Guide to Reptiles and Amphibians of Eastern and Central North America.
The Peterson Field Guide Series, Houghton Mifflin Co., Boston.

Considine, D.M. ed. 1976. Van Nostrand's Scientific Encyclopedia, Sth Ed., Van Nostrand/Reinhold

Company, New York.

Dencker, L. and R.B. Danielsson, et al. 1983. Deposition of Metals in the Embryo and Fetus, in:
T.W. Clarkson, G.G. Nordberg, and P.R. Sager, ed. Reproductive and Developmental

Toxicity of Metals, New York, NY, Plenum Press, pp. 607-631.

Donaldson, R.M. and R.F. Barreras. 1966. Intestinal Absorption of Trace Quantities of Chromium,
J. Lab. Clin. Mejd., Vol. 68, pp. 484-493.

Eisler, R. 1988a. Arsenic Hazards to Fish, Wildlife, and Invenebrates: A Synoptic Review, Report

No. 12, Biological Report 85(1.12), United State Fish and Wildlife Service, Laurel,
Maryland.

Eisler R. 1988b. Mercury Hazards to Fish, Wildlife, and Invenebrates: A Synoptic Review, Report

No. 14, Biological Report 85(1.14), United State Fish and Wildlife Service, Laurel,
Maryland.

Eisler, R. 1987. Mercury Hazards to Fish, Wildlife, and Invenebrates: A Synoptic Review, Report

No. 10, Biological Report 85(1.10), United State Fish and Wildlife Service, Laurel,
Maryland.

Ellenhorn, M.J. and D.G. Barceloux. 1988. Medical Toxicology: Diagnosis and Treatment of Human
Poisoning, New York. Elsevier, p. 1025.

Fagerstrom, T. and A. Jernelov. 1972. Some Aspects of the Quantitative Ecology of Mercury, Water
Res., Vol. 6, pp. 1193-1202. (As cited in Callahan et al., 1979.)

Ferguson, J.F. and J. Gavis. 1972. A Review ofthe Arsenic Cycle in Natural Waters, Water

Resources Vol. 6, pp. 1259-1274. (As cited in Callahan et al. 1979.)

Fitzgerald, W.F. 1979. Distribution of Mercury in Natural Waters, in 1.0. Niriagu, ed., The

Biogeochemistry of Mercury in the Environment, pp. 161-174, Elsevier/North Holland
Biomedical Press, New York. (As cited in USPHS, 1989a.)

Forbes, G.B. and J.C. Reina. 1972. Effect of Age on Gastrointestinal Absorption (Fe, Sr. Pb) in the
Rat, 1 Nutr., Vol. 102, pp. 657-652.

APH:93:027:034.RAM 7-2 July 1993



1

1

1

1

1

1

1

Gellert, R. and W. Hendrichs. 1975. Effects of DDT Homologs Administered to Female Rats During
the Perinatal Period, Biol. Neonate, Vol. 26, pp. 283-290.

Green, J. 1959. Geochemical Table of the Elements for 1959, Geol. Soc. Am. Bull., Vol. 70, pp.
1127-1184. (As cited in Rose et al, 1979.)

Gross, W.G. and V.G. Heller. 1946. Chromates in Animal Nutrition, J. Ind. Hyg. Toxicol., Vol. 28,
pp. 52-56.

Haseltine, S.D., L. Sileo, D.J. Hoffman, and B.M. Mulhern. 1985. Effects of Chromium on

Reproduction and Growth of Black Ducks, (Manuscript in preparation). (As cited in Eisler,
1985.)

Hazardous Substances Databank (HSDB). 199lb. Computerized Record for Iron. National Library of

Medicine, National Toxicology Information Program, Bethesda, Maryland.

Hazardous Substances Databank (HSDB). 1987a. Online, National Library of Medicine, Report No.
231. (As cited in USPHS, 1988.)

Heath, R.G. et al. 1969. Marked DDE Impairment of Mallard Reproduction in Controlled Studies,
Nature, Vol. 2242(10), pp. 47-48.

Re\z, G.R. et al., 1915. Behavior of Mn, Fe, Cu, Zn, Cd, and Pb Discharged from a Wastewater
Treatment Plant into an Estuarine Environment, Water Research, Vol. 9, pp. 631-636. (As
cited in Callahan et al., 1979.)

Hem, 1.D. 1960. Restraints on Dissolved Ferrous Iron Imposed by Bicarbonate Redox Potential and
pH, United States Geological Survey Water Supply Paper 1459-B. (As cited in Hem, 1989.)

Henderson, R.F., A.H. Rebar, and J.A. Pickrell et al. 1979. Early Damage Indicators in the Lung,
III, Biochemical an'd Cytological Response of the Lung to Illhaled Metal Salts, Toxicol. Appl.

Pharmacol., Vol. 50, pp. 123-136.

Hilderbrand D.C. et al, 1973. Effect of lead Acetate on Reproduction, American Journal of Obstetrics

and Gynecology, 115, pp. 1058-1065.

Hinkle, M.E. and R.E. Learned. 1969. Determination OfMercury in Natural Waters by Collection on
Silver Screens, pp. 251-255, United States Geological Survey Professional Paper 65OD,
Washington, D.C. (As cited in Callahan et al., 1979.)

Holm, H.W. and M.F. Cox. 1974. Mercury in Aquatic Systems: Methylation, Oxidation-Reduction,
and Bioaccumulation, EPA-600/3-74-021, p. 38, United States Environmental Protection
Agency, Washington, D.C. (As cited in Callahan et al., 1979.)

Huang, C.P. et al. 1911. Interfacial Reactions and the Fate of Heavy Metals in Soil-Water Systems,
Jour. Water Poll. Control Fed., Vol. 49(5), pp. 745-756.(As cited in Callahan et al., 1979.)

APH:93:027:034.RAM 7-3 July 1993



1

1

1

1

1

1

1

1

1

1

1

Hudson, R.H., R.K. Tucker, and M.A. Haegle. 1984. Handbook of Toxicity and Pesticides to

Wildlife. United States Fish and Wildlife Service Resource, Publ. 153.90 pp.

Hunt, E.G. and A.I. Bischoff. 1960. Inimical Effects on Wildlife of Periodic DDD Applications to
Clear Lake, California Fish and Game, Vol. 46 pp. 91-106. (As cited in Callahan et al.,
1979.)

Hursh, J.B., T.W. Clarkson, and M.G. Cherian et al. 1976. Clearance of Mercury (Hg-197,Hg-203)

Vapor Inhaled by Human Subjects, Arch. Environ. Health, Vol. 31, pp. 302-309.

Integrated Risk Information System. October 1992. U.S. Environmental Protection Agency database.

Isensee, A.R. et al. 1973. Distribution of Alkyl Arsenicals in Model Ecosystems, Environ. Sci.

Technol., Vol. 7(9), pp. 841-845. (As cited in Callahan et al., 1979.)

Ivankovic, S. and R. Preussman. 1975. Absence of Toxic and Carcinogenic Effects After
Administrations of High Doses of Chromic Oxide Pigment in Subacute and Long-Term
Feeding Experiments in Rats, Food Cosmet. Toxicol. 13 pp. 347-351.

Jackson, K.S. et at. 1978. The Nature of Metals-Sediment-Water Interactions in Freshwater Bodies,
With Emphasis on the Role of Organic Matter, Earth Science Reviews, Vol. 14, pp. 97-146.
(As cited in Callahan, et al., 1979.)

Johnson, D.L. and R.S. Bramen. 1974. Distribution Of Atmospheric Mercury Near Ground, Environ.

Sci. Technol., Vol. 8(12), pp. 1003-1009. (As cited in Callahan et al., 1979.)

Kirk-Othmer. 1970. Arsenic, Encyclopedia of Chemical Technology, Vol. II, 2nd Ed., John Wiley &
Sons, New York.

Kirk-Othmer. 1967. Lead and Lead Compounds, Encyclopedia of Chemical Technology, Vol. 12,
John Wiley & Sons, New York.

Kostial, K., D. Kello, and S. Jugo. 1978. Influence of Age on Metal Metabolism and Toxicity,
Environ. Health Perspect., Vol. 25, pp. 81-86.

Kourimsky, D.J. 1977. The Illustrated Encyclopedia of Minerals and Rocks, translated by B. Gissing,

Octopus B.

Kozlowski, J. and A. Wojcik. 1987. Accumulation and Elimination Of Orally Administered Lead in
Laboratory Mice: Experimental Studies and a Simple Mathematical Model, Ekol. Pol., Vol.

35, pp. 355-371.

Kramer, H.J. and B. Neidhart. 1975.77,e Behavior OfMercury in the System Water-Fish, Bull.
Environ. Contam. Toxicol., Vol. 14(6), pp. 699-704. (As cited in Callahan et al., 1979.)

APH:93:027:034.RAM 74 July 1993



1

1

1

1

1

1

1

Krasovskii, G.N., L.Y. Vasukovich, and O.G. Chariev. 1979. Experimental Study of Biological

Efects of Lead and Aluminum Following Oral Administration, Environ. Health Perspect.,

Vol. 30, pp. 47-51.

Lu, P.Y. et al. 1975. Model Ecosystem Studies of Lead and Cadmium and of Urban Sewage Sludge
Containing These Elements, 1. Environ. Qual., Vol. 4(4), pp. 505-509. (As cited in Callahan
et al., 1979.)

Macalady, D.L. et al. 1986. Abiotic Reduction Reactions of Anthropogenic Organic Chemicals in
Anaerobic Systems: A Critical Review, 1. Contam. Hydrol., Vol. 1, pp. 1-28. (As cited in

Arthur D. Little, Incorporated, 1987.)

Mason, B. and L.G. Berry, 1968. Elements of Mineralogy, W .H. Freeman and Company, San

Francisco, California.

Matsunga et al. 1979. Possible Errors Caused Prior to Measurement of Mercury in Natural Waters
with Special Reference to Seawater, Environ. Sci. Technol., Vol. 13, pp. 63-65. (As cited in

USPIIS, 1989.)

Maxfield, M.E. et al. 1972. Effect of Lead on Blood Reguvination Following Acute Hemorrhage in
Dogs, American Industrial Hygiene Association Journal, Vol. 33, pp. 326-327.

Merlini, M. and A. Pozzi, 1977a. Lead and Freshwater Fishes: Pan 1 - Ionic Lead Accumulation,

Environ. Pollut., Vol. 12, pp. 168-172. (As cited in Callahan et al., 1979.)

Merlinh M. and A Pozzi, 197lb. Lead and Freshwater Fishes: Part 2 - Ionic Lead Accumulation,
Environ. Pollut., Vol. 13, pp. 119-126. (As cited in Callahan et al., 1979.)

Metcalf, R.L. et at. 1971. Model Ecosystem for the Evaluation of Pesticide Biodegradability and
Ecological Magnification, Environ. Sci. Technol., Vol. 5, pp. 709-713. (As cited in Arthur
D. Little, Incorporated, 1987).

Morris, W., ed., 1985. 77,e American Heritage Dictionary, p. 57, 74, 115, 294, 691, 743, and 886,
Houghton Mifflin Company, Boston.

National Academy of Sciences (NAS). 1977a. Arsenic, NAS, Washington D.C. pp. 332.

National Academy of Sciences (NAS). 1977b. An assessment of Mercury in the Environment
(Scientific and Technical Assessments of Environmental Pollutants), National Research

Council, PB83-111625, Washington, D.C. (As cited in Callahan et al., 1979.)

National Academy of Sciences (NAS). 1974. Chromium, pp. 86-89, United States Government
Printing Office, Washington, D.C. (As cited in Callahan et al., 1979.)

National Institute for Occupational Safety and Health (NIOSH). 1990. Pocket Guide to Chemical

Hazards, U.S. Department of Health and Human Services. Publication No. 90-117.

APH:93:027:034.RAM 7-5 July 1993



1

1

1

1

1

1

1

1

1

1

1

National Resource Council (NRC). 1977. Drinking Water and Health, Vo\. 3, National Academy

Press, Washington, D.C. (As cited in Arthur D. Little, Incorporated, 1987.)

New York State Department of Enviornmenal Conservation, 1991. Fish and Wildlife Impact Analysis

for Inactive Hazardous Waste Sites. Division of Fish and Wildlife.

New York State Department of Enviornmenal Conservation, 1991. Draft Cleanup Policy and
Guidelines, Volumes I and II. Cleanup Standards Taskforce, October 1991.

New York State Department of Environmental Conservation. 1990. Ecological Communities of New
York State. New York Natural Heritage Program, NYSDEC.

Patrick, P.M. and M. Loutit. 1916. Passage of Metals in Effluents, Through Bacteria to Higher
Organisms, Water Res., Vol. 10, pp. 333-335. (As cited in Callahan et al., 1979.)

Perel'man, A.I. 1967. Geochemistry of Epigenesis, Plenum Press, New York. (As cited in Rose et

al., 1979,)

Pershagen, G. and M. Vahter. 1979. Arsenic: A Toxicological and Epidemiological Appraisal,
Naturvardsverket Rapp. SNV PM 1128, Liber Tryck, Stockholm, 265 pp.

Peterson, R.T., 1980. A Field Guide to the Birds. The Peterson Field Guide Series, Houghton Miffli,
Co., Boston.

Phillips, G.R. and R.C. Russo. 1978. Metal Bioaccumulation in Fishes and Aquatic Invertebrates: A
Literature Review, EPA-600/3-78-103, United States Environmental Protection Agency,
Duluth, Minnesota. (as cited in Callahan et al., 1979.)

Pike, R.L. and M.L. Brown, 1975. Nutrition: An Integrated Approach, 2nd Ed., John Wiley &

Sons, New York.

Pita, F.W. and N.J. Hyne. 1975. The Depositional Environment of Zinc, Lead, and Cadmium in
Reservoir Sediments, Water Res., Vol. 9, pp. 701-706. (As cited in Callahan et al., 1979.)

Ramamoorthy, S. and B.R. Rust. 1976. Mercury Sorption and Desorption Characteristics of Some
Ottawa River Sediments, Can. J. Earth Sci., Vol. 13, pp. 530-536. (As cited in Callahan et
al., 1979.)

Redig, P.T. et at. 1991. Effects of Chronic Exposure to Sublethal Concentrations of Lead Acetate on
Hemosynthesis and Immune Function in Red-Tailed Hawks, Archives of Environmental
Contamination and Toxicology, Vol 21, pp. 72-77.

Rose, A.W. et at. 1979. Geochemistry in Mineral Exploration, Academic Press, London, England.

Samad, M.A. and A. Chowdhury. 1984. Clinical Cases Of'Arsenic Poisoning in Cattle, Indian Journal
of Veterinary Medicine, Vol. 4, pp. 107-108 (As cited in Eister, 1988a.)

APH:93:027:034.RAM 7-6 July 1993



1

1

1

1

1

1

1

1

1

1

Sayato, Y., K. Nakamuro, and S. Matsui et al. 1980. Metabolic Fate of Chromium Compounds I.

Comparative Behavior of Chromium in Rat Administered with NACr04 and 5' Cr(13, 1.
Pharm. Dyn., Vol. 3 pp. 17-23.

Schroeder, D.C. and G.F. Lee. 1975. Potential Transformations of Chromium in Natural Waters,
Water Air Soil Pollut., Vol. 4, pp. 355-365. (As cited in Callahan et al., 1979.)

Shields, P.G., J.A. Whysner and K.H. Chase. 1992, Polychlorinated Biphenyls and Other

Polyhalogenated Aromatic Hydrocarbons, Hazardous Materials Toxicology, Clinical

Principles of Environmental Health, (J.B. Sullivan and G.R. Krieger, Eds.) Baltimore:
Williams and Wilkins, pp. 748-755.

Smyth, H.F., C.P. Carpenter, and C.S. Weil et al. 1969. Range Finding Toxicity Data: List VII,

Am. Ind. Hyg. Assoc., Vol. 30, pp. 470-476.

Steven, J.D., L.J. Davies, E.K. Stanley et al. 1976. National Research Council of Canada Associate
Committee on Scientific Criteria for Environmental Quality: Effects of Chromium in the
Canadian Environment, Publ. No. 15017.

Tadokoru, T. et al. 1979. Teratogenicity Studies of Slow-Iron in Mice and Rats, Oyo Yakuri, Vol.

17, pg. 483. CA 91: 134052f. (Cited in USEPA, 1981.)

Taylor, S.R. 1964. Abundance of Chemical Elements in the Continental Crust: A New Table,
Geochim. Cosmochim. Acta, Vol. 28, pp. 1273-1286. (As cited in Rose et al.,1979.)

Thun, R. et al. 1982. 77ze Effects of o,p'-DDD on the Adrenal Cortex in Sheep, Experiential, Vol.

38(12), pp. 1494-1496.

Trivedi, B.D.K. Saxena, and R.C. Murthy et al. 1989. Embryotoxicity and Fetotoxicity Of Orally
Administered Hexavalent Chromium in Mice, Reproductive Toxicology, Vol 3, pp. 275-278.

United States Environmental Protection Agency (USEPA). 1991. Criteria for Choosing Indicator

Species for Ecological Risk Assessments at Superfund Sites. EPA 101/P-90/051.

United States Environmental Protection Agency (USEPA). 1986a. Air Quality Criteria for Lead, June

1986, and Addendum, September 1986, EPA-600/8-83-018F, Office of Research and
Development, Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Research Triangle Park, North Carolina. (As cited in USPHS, 1988.)

United States Environmental Protection Agency (USEPA). 1985. Drinking Water Criteria Document
on Cadmium, Office of Drinking Water, Washington D.C.

United States Environmental Protection Agency (USEPA). 1984. Health Assessment Document for
Inorganic Arsenic, Final Report, EPA-600/8-83-021F, Research Triangle Park, North
Carolina. (As cited in USPHS, 1987a.)

APH:93:027:034.RAM 7-7 July 1993



1

1

1

1

1

1

1

1

1

1

1

1

1

1

United States Environmental Protection Agency (USEPA). 1984b. Health Assessment Document for
Chromium, Environmental Assessment and Criteria Office, RPA-600/8-83-014F, Research

Triangle Park, North Carolina.

United States Environmental Protection Agency (USEPA). 1984d. Mercury Health Effects Update;

Health Issue Assessment; Final Report, EPA-600/8-84-019F, Office of Health and

Environmental Assessment, Washington D.C. (As cited in USPHS, 1989.)

United States Environmental Protection Agency (USEPA). 1980a. Health Assessment Document for
Arsenic, External Review Draft.

United States Environmental Protection Agency (USEPA). 1980c. Ambient Water Quality Criteria for

Mercury, EPA-440/5-80-058, Office of Water Regulations and Standards, Washington, D.C.
(As cited in USPHS, 1989.)

United States Public Health Service (USPHS). 1989a. Draft Toxicological Profile for Mercury,

Agency for Toxic Substances and Disease Registry.

United States Public Health Service (USPHS). 1989d. Draft Toxicological Profile for DDT, DDE, and

DDD, Agency for Toxic Substances and Disease Registry, December 1988.

United States Public Health Service (USPHS). 1988. Toxicological Profile for Lead, Agency for

Toxic Substances and Disease Registry, February 1988.

United States Public Health Service (USPHS). 1988a. Draft Toxicological Profile for DDT, DDE, and

DDD, Agency for Toxic Substances and Disease Registry, December 1988.

United States Public Health Service (USPHS). 1987b. Draft Toxicological Profile for Nickel, Agency

for Toxic Substances and Disease Registry.

Valiela, I. et al. 1974. Response of Salt Marsh Bivalves to Enrichment with Metal Containing Sewage
Sludge and Retention of Pb, Zn, and Cd by Marsh Sediments, Environ. Pollut., Vol. 7(2), pp.
149-157.

Walsh, C.T. and E.B. Ryden. 1984. 77te Efect Of Chronic Ingestion OfLead on Gastrointestinal
Transit in Rats, Toxicol. Appl. Pharmacol., Vol. 75, pp. 485-495.

Wedepohl, K.H., ed. 1969-1978. Handbook Of Geochemistry, Vols. 2-4, Springer-Verlag, Berlin. (As
cited in Rose et al., 1979.)

Williston, S.H. 1968. Mercury in the Atmosphere, 1. Geophysical Res., Vol. 73(22), pp. 7051-7055.
(As cited in Callahan et al., 1979.)

Woolson, E.A. 1977. Fate of Arsenicals in Different Environmental Substrates. Environ. Health

Perspect., Vol. 19,pp. 73-81. (As cited in Callahan et al., 1979.)

Zepp, R.G. et al. 1973. Photodecomposition of Phenylmercury Compounds in Sunlight,
Chemosphere, Vol. 3, pp. 93-99. (As cited in Callahan et al., 1979.)

APH:93:027:034.RAM 7-8 July 1993



1

1

1

1

1

1

1

A

P

P

E

N

D

X

F



A

P

P

E

N

D

X

F

1

1

1

1

1

1

1

1

1

1

-1



1

1

1

1

1

1

1

1

1

1

1

1

1

APPENDIX F

AIR DATA/CALCULATIONS



1

1

1

1

I

1

I

1

1

1

1

AIR MONITORING

GENERAL INFORMATION

Name(s): . KE\/14 -I[64*52*K . Background Level: - 0 3
Date: 1. 4. 94 Weather Conditions:

-

Time: 1 2-46 W i N PY 4011
i -

Project: 15\ /400
-2 5346                                      -

Job No.: 295221-00 l- 162

Personnel Present: Cavid . TGAIA#MY--1 DAVE_ LiA#pput._ _
Estimated Wind Direction: W EAT

Estimated Wind Speed (1.0., calm, moderate, strong, etc.): /UDPERATE

Location Where Background Level Was Obtained: AU€€6 12-DAS>

EQUIPMENT SETTINGS

HNU

Range: 6.2-DOD

Span Pot: 9
Calibration Gas: 1«>16/21-<Dek#& Calibration Gas:

M64
EiFB><"AE?81*-C

A-GleNT

----/0

MINIRAM
Afees©L.
MO/g } Te'12-

AME,FNT

8

FIELD ACTIVITIES

Field Activittes Conducted:

PeiLLIK!(4- *RIP l AI€*ALL-PfrJOR OF MDrl 1-621 46 1,OE,3,5

t- time

H· 410 E *F 1 ,# AF\
0 7% 1 65(2 I le,7 i*0.1 070 i .04 | 16,6*
0 ·'6  0% :06 ' 16-5 9-
0.3 ' O°(, 1. oz- 1 ,6-4(6>
0.9 107 I .0416,4

111
Ill

Il l

111

ppm-constituent-time

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

ppm.con stluent.time

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1



1

1

1

1

1

1

GENERAL

Name(s):

Date:

Time:

Project:

Job No.:

Personnel

AIR MONITORING

INFORMATION

KE-*14 */4 ArsiA<
1·G·92,

6004

Background Level: _ A Ff'*1
Weather Conditions: 35#5?206«-

FO<,460
1 56*

193404 -00'-152-
Present: K€4,4 -II*,-1 «-ZAK

./tdoc>inwrew'W p
320

---

Estiniated Wind Direction: tA)/61'
--

Estimated Wind Speed (1.•., calm, moderate, strong, etc.): _ /Glcycpfze.*srE- _
Location Where Background Leval Was Obtained: #r053»·66 ELDAtE>

EQUIPMENT SETTINGS

HNU

Range: O-2-000

Span Pot: 6-

Calibration Gas: 150 BuT <LeblE-

&ASA
E-K»04#/Erree-

Calibration Gas: 445,+Nf'Allz.

FIELD ACTIVITIES

Field Activities Conducted:

E**ING. 5 IN167N-&4-neN OF A-46 All-1-ORNA/6 k/cu&

RML -1
-time

1,1 · AU I E<F I MA,4 1.
&-3TE/5 !, ef 1 081--5-
0.410% '.-03 lot-i/1 , 1,1 /)lib2.4 10 5 · ' r
0.4 10 70 ' . 01 I tri, 40

0.4 1*-5  : CL l i 01 4
1 1 ,..1

1 .

1 9 . I 1, . I
. I

K. 4

R MN *
pp,0-constlluest-time

1.1 'NI LE 1 <4 Api l -

0 1I O : .01 1,zib
0,4 1 6.% ' e Z. 1 1331
6.41 0% i .04 i j 402.
11 1

I. 1 1

Ill

1 1 1

i , I

.

0..

RME-3
-ppm<*nitiuenbtlme

MIKI 1 24,1
4*.650 \--
M©Al , Toe

*1816:# T-
AIR

11·No I El 9 1 MAN i

T. 4 Z I 0 570-;:21:- 11468
0·: 1 Nf) 1,03 1 1 Co

0.41 3% I .eg i 1651
3.410°/, 1 . 04 11604-
0.4 10%  .00 :/65*

1)1
f

: 1 ): I

-1 1 1



1

1

1

1

1

AIR MONITORING

GENERAL INFORMATION

Name(S):  .01•17' Background Level:

Date: 1 2 - 11 -r3 Weather Conditions:

Time: /O.. 00 ,

Project: FArGO

Job No.: 2-<8>48 -cD, - '2-7-

Personnel Present:  *MiTH w. 8 6, cus--

.

O/6: 0.04:BA
blerctir- 40* 40 1

Estimated Wind Direction: .1/ c.rlk ens-r

Estimated Wind Speed (1.0., calm, moderate, strong, etc.): 0#vor,·

Location Where Background Level Was Obtained: upjr,U,& 503,1 O 7 PAJL

#* T J.or Nor'*. w*FLA)<*cir 611.
EQUIPMENT SETTINGS

HNU

Range: 0 - 2000

Span Pot:

Calibration Gas: 1 50604.-0

FIELD ACTIVITIES

Field Activltles Conducted:

Of *44

 * AZt*eAgy*81:110
1 1

O,07

I h,Po A F 1 0 1
1/ 30 0.4 1 0 1 0.06-
1 330 0,4 , 0

 /53, 0.4 1 0 e.43

1 1

111
1 1

111
1 1

ado

0.3

0

0

Calibration Gas:

PAVA Snklek-
ppm.constituentzll[no

Oke AN-

I o.s-

1 10,5-
0

1 10.,0
0

1 0 10 ./r
1 1

1 1

1 1

1 1

1 1

fit'2 .tp.-
/*en>sO v
rr»or' .ror

Irtr.

ppm-c

/l/46> &Av +
e>,4... c,r-*W

ALLS>
tri'r

onsfluent-time



1

1

1

1

DAILY INSTRUMENTCALIBRATION CHECK SHEET

INSTRUMENT Aecosot- MDN 11-DIZ

Pure Air

Date Y/N

14.6

SERIAL #

Calibration

Gas (ppm)

4,45 *£ AfT
AIC

5-26*

Battery Check Calibrated Remarks
(Good/bad) By

6-O D-g>

6,00.9

\612 1

153> 1 -



1

1

1

1

DAILY INSTRUMENT CALIB'1 CHECK SHEET
INSTRUMENT ES-* PL«pi,vl E--rflr

SERIAL # 89 3-ZO

Pure Air

Date Y/N

1 · 5-·94

1,69'91.

Calibration

Gas (ppm)

AMP;ENT

i)

Battery Check Calibrated Remarks
(Good/bad) By

6001

I,

1

K-» 1

Kt'1



1

1

1

1

DAILY INSTRUMENT CALIBRATION CHECK SHEET

INSTRUMENT |- ' KIU

SERIAL # 0464 +

Pure Air

Date Y/N

1,5,95
I.G.qi, -

Calibration

Gas (ppm)

ID()
'DO

Battery Check Calibrated Remarks
(Good/bad) By

6009

6-DC$·9

K-D I

rpi -



1

DAILY INSTRUMENT CALIBRATION CHECK SHEET
F\*A. PAI'.

INSTRUMENT 8*u

SERIAL # 04494 d-106&

Pure Air

Date Y/N

1
12-29-72- -
CL - 29 -rs

Ad/43-•U (L- 21 -FZ .-'

Calibration

Gas (ppm)

/00

».6,*Ort#r

rr, 0/!S=

/263552-.-

Battery Check Calibrated Remarks
(Good/bad) By

Awk 2 C-k

P 52%

9/ 5_>k



1

1

1

1

1

1

1

1

1

1

1

Chemkah

Me¢als

Ancnic.Toud

Baritn - Total
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Cbtorobc:,/cm

Ethyl bcnzcz-

Total Xylcocs

SEMI·VOC

P#...

Bcmoic Acid
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Accruphikylc.
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Ph........
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Cho,cno
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Ir*no( 1,2,3-al)pyrcm
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PEST

bels-BHC

Dietirin

4,4'·DDE

Endrin

Erxiosulfan n

alpha-Chlordans
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Abbreviation> >

Units > >
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Alr

Corcentratkon

CA

nng/ml
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3.89OE-06

3.43SE-08

6. -08

1.928E l

8.73OE-06

3. E 11

8. 2

8.639£ 13

4.33OE 3

2

4.32OE 3

6.479E-13
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6.47ZE 1

NA
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NA
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3.974E 10

1.223£- 0
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3.3 SE 11

3.666£-13
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1.079EE 3

2.084£12

1339E 12

6.045E 3

APPENDIX TABLE At

SOIL TO AIR CONCENTRATION

RAMCO STEEL - BUFFALO, NEW YORK

Soil

Concentratkon

CS

**e

(b)

173.16

40.73

4.00

2.00

6.00

2.00

3.00

4.00

379.61

300.00

120.00

110.00

36.00

31.00

63.00

58.00

332.69

95.00

436.86

58138

305.97

384.79

183330

566-57

329.15

366.42

273.18

77.00

300.00

152.97

62.84

1.70

0.79

030

9.68

6.20

180

3.84

180.10

160.10

32134

0.09

404.20

(a) Modclkd based on methods from Hwws mid Falco, 1986.

(b) Based on arilliridic mcan and 95 % upper conficnic limit of tho arillimtic maan.

(c) Vah,0 caliulated on Aps=¥lir Table Al

(d) Hwars and Faloo, 1986.

11*soil conocat/alims of metals Here repoiled ss mg/ka, 80 a oonversi<x: factor of 1 #,s used for the niculs.
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6.95E+05

18OE+06

1.49E+07

1.17E+06

2.OSE+06

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

Emissions

Factor

pE¥

m]/ki

(d)

4.63E+09

4.63E+09

4.63E+09

4.63E+09

4.63E+09

4.63£+09

4.63E+09

4.63£+09

4.63E+09

4.63E+09

4.6*+09

4.63E+09

4.CE+09

4.63£+09

4.63E+09

4.63E+09

4.63£+09

4.63E+09

4.63E+09

4.63£+09

4.63E+09

4.63E+09

4.63E+09

4.63E+09

4.63E+09

4.63E+09

4.63£+09

4.63£+09

4.63E+09

4.63£+09

4.63E+09

4.63£+09

4.63E+09

4.63£+09

4.63E+09

4.63E+09

4.SE+09

4.63£+09

4.63E+09

4.63£+09

4.6]E+09

4.63E+09

4.63£+09



1

1

1

1

1

1

1
T

T

VOC

2

Chernlcal

Metals

Ancnic -Total

Baritin -Total

Chrornium- Total

1£ad · Total

Mcrcury- Tc*at

Zinc-Total

Total Xyle=®

SEMI VOC

N

2-Methy

Acenall'i#kro

Aoclaipldill
Dibemobarmn

Fluc....

Mmanthret.

Arihrecozz

Fluor..al.B

PY...

Bc..zo<.)91<111.ce=

Chry,cm

Bi,(2-ctkyDzxyl) pbla,5

Beazo<b)nuora:*11=

Bc#zo<k)fluoranth=:

Bcnzo(.)Pyrc=

Ind¢00(1,2,3-©d)pyrcm

Dibcozo(..h)anti"1"m

Bcozo<shi)pcfyj/z=

PC:BE

Aroclo,1242

Aroclor 1254

pEST

bets-BHC

Dicldrin

4,4'-DDE

Endrin

Ei'lasuln n

ald.-Chlordane#

Variabb>>

Abbreviation > >

Unils>>

Refere> >

Voialinzat100

W

in3Aig

0.0OE 00

0.0OE 00

0.0OE 00

0.0OE 00

0.0OE 00

0.0OE 00

64E+03

1.ZZE +04

3. 4E 03
3.06E 03

537E 03

1.€BE+04

8. 2£ 03

8.24E 03

2.0 E 05

5. OE 06

0.00£ 00

NA

337E 05

6.5OE 04

NA

8. IE 04

1.16E+06

7.3OE 05

438£ 06

6.09E 06

8.YOE 07

2.02E 07

3.44E 07

4.53£ 06

1.83E 05

1.28E+08

3. NE 07

3. SE 08

9.9 E 07

2.6E 06

2.46E+06

7.16E 06

6.93E +03

18OE +06

1.49E 07

1.1-TE+06

LOSE 06

N/A - Not Nplicabie

(a) From U.S. EPA 199! (RAGS, H}{EM Part B) equaLion 8· usin* defaul

(b) Sce Appendix Table A3 for calc„lation-

(c) Frcm CHEMFATE

(d) From CHEMFATE

(e) Asmzmci vahz of 2 perce:* org,nic carbon

# Based on Chtorodam

* From The Installation Rcotoration Program Taxicology Guide, Vol= 3

VFT-2.XLS

APPENDIX TABLE Al

VOLAILIZATION FACTOR CALCULATION

RAMCO STEEL - BUFFALO, NEW YORK

Molecutar

Dimsal,lv

DI

an215

(b)

0.61595

037578

0.

0.045

0.65236

033870

033982

0.62831

0.10304

0 2

0

om4

0.

0.07195

0

0.07 62

0.

0. 2

0.0608

0058 8

0.05577

0.05525

0.054

0.0531

0.05 21

0.05121

0

0

084490

0

0.03536

0.09 49

0.09149

0.09 49

0

0 1

0.

0.

0.

084391

0

0.03640

08000

Henry's Law
Constant

H

alm In3/mol

(C)

NA

NA

4.28E-04

539E-05

3-SSE-03

169E-02

3.92E-03

3.93£43

8.04£-03

7.04£43

NA

NA

NA

NA

1 -3OE-06

7.OOE-08

4.84E-03

.99E-04

1.14E-04

1 E-03

NA

1. 7£-03

3.93E-05

8.60£45

6.30£-06

5.0£46

6.6OE-07

1.OSE-06

3.

1.2OE-05

.NE<6

4.9OE-07

6.9SE·08

JOE-06

1.47E47

3.40£44

180£-04

230£47

5.ME-05

1 10£45

4mun

1.9IE.05

4.80805

Organic

Oarbon

Par-01100

Coeffldent

Koc

anjft

(d)

1.OOE+07

2.8OE+03

3.IOE+04

6.OOE+04

3.8OE+04

9.4OE+04

1.8OE+01

5.mE·400

4.9OE+01

3.63E+02

9.LE+01

2.09E+02

2.3OE+02

2.40£+02

3.OZE+01

3.37£+01

8.STE+02

NA

5.62£+03

3.89E+03

8.13E-03

2.83E+03

1.BSE+04

1.38E+04

4.14E+04

6.27E+04

1.3SE+06

1.33£+05

8.74£+04

1.56£+05

2.20£+04

3.0'TEE +06

.9OE+04

2.03E+06

4.06E+05

5.3OE+05

5.3OE+03

4.25E+03

8.37E+03

5.OIE+04

2.65!E+04

6.55E+03

5.9BE+04

Soil Orpnic

Carbon

Coolent

0C

untlless

(C)

om

0.02

0.02

om

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

om

0.02

0.02

0.02

0.02

0.02

om

0.02

0.02

0.02

om

om

O.02

om

0.02

0.02

0.02

0.02

0.02

o.m

0.02

0.02

0.02

0.02

0.02

om

om

0.02

O.02



L

VOC

Eqon>>

Units >>

Rcfcreng > >

Chernlal

Metals

Aracnic-Total

Bariwn-Tout

Chrornium- Total

Lcad- Tout

Mercury · Total

Zinc- Total

2-Butanons

Tetmchloroctkior=

Toluons

Chlorobrizerr

E41 benze,=

Tout Xylenca

SEMI-VOC

Phonot

Bcnzoic Add

N aphthalcm

2-Methytrzp!*hal©no

Acen.Fhtkyle:.

DIFF-2.XLS

Diffusion

Coemdent

in alr

D

cml./Sec

(I)

0.10304

0.08942

0.08706

0.07404

0.07826

0.07195

0.06728

0.07162

0.08299

0.07032

0.06108

0.05818

0.03577

0.03325

0.6!595

0.37578

0.63236

0.33870

0.35982

0.62831

IC

1(

K

IC

K

K

IC

IC

IC 0.001

IC

0.001

0.001

0.001

O.001

0.001

O.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

O.001

X<

A(

X(

X(

XC

A<

X(

X(

X(

X(

X(

XC

X(

IC

A(

IC

IC

X(

X(

X(

20

20

20

20

20

20

20

20

20

2D

20

20

20

20

30

20

20

20

20

20

+

+

+

+

+

+

APPENDIX TABLE A3

CALCULATION OF DIFFUSION COEmCIENr

Aboolute

Temperatum

T

 Ambient K®Mn 1 Expoo.
Ternperature Con.M.kn Power

I ( .C + 273.15 ) 1.75

K

(b)

+

+

+

+

+

+

+

+

+

+

+

+

+

+

273.15

273.15

273.15

273.15

273.15

273.13

273.15

273.15

273.13

273.15

273.15

273.15

273.15

273.15

273.13

273.15

273.13

273.15

273.15

273.13

-1.73

7.73

-1.75

-1.75

01.73

.1.73

i.75

i.75

-1.75

-1.75

-1.73

-1.73

.1.73

1.73

./.73

i.73

1.73

-1.73

-1.75

-1.75

I(1/

A(1/

AC!/

xC1/

AC//

.(1/

x(1/

X(1/

x(1/

XC1/

X(1/

.(1/

*(1/

XCl/

.(1/

,(1/

.(1/

x(1/

.(1/

X(1/

.(1/

94.11

122.12

128.17

142.20

132.20

134.21

Molecular

Wel*t

¢chernk.4

Ml + 1/

C..1

(C)

74.92

137.33

32.00

207.20

200.59

63.38

38.08

72.11

78.11

165.83

92.14

112.56

106.70

106.17

Page 1 of 2

+

+

+

+

+

+

+

+

+ 1/

+ 1/

+ 1/

+ 1/

+ 1/

+ 1/

+ 1/

+ 1/

+ 1/

+ 1/

+ 1/

+ 1/

//

1/

28.8

28.8

22.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.E

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

)

)

)

)

)

)

)

)

Molecubar

Welght Expon.

Blr) mit

M2 ) -1/2 1/1

5/mol

(d)

) -in

) -1/2

) -1/2

) -In

) .in

).in

·in

-1/2

-In

-in

1,2

-in

-tr2

-1/2

-1/2

-1/2

1<2

.irl

70

1/I

1/[

]ll

1/[

1/[

1/1

1/C

1/1

l/i

I/I

1/1

1/1

P't"Url

(O)

1

1

A(

X(

X(

IC

XC

AC

XC

XC

X(

X(

X(

X(

X(

X(

A(

X(

X(

A(

X(

X(

Atomic

DIffisioo

Volum*

*chembal)

IC Vt

cm3/mok

(0

0

0

0

0

0

0

66.86

87.32

90.68

111

11 1.14

123.4

131.6

131.6

96.16

132.86

180.84

197.34

213.84

217.8

-18

./8

-18

-1/3

-18

/18

-1/3

-18

-la +

.18 +

-18 +

-1/3 +

-18 +

.18 +

-18 +

-18 +

-18 +

-18 +

-1/3 +

-1/3 +

Atomk

Difnt,Boo

Volum.

tair)

-1/3 + n

cm)#mol

(d)

+

+

+

+

+

+

+

+

20.1

lo.1

20.1

10.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

Ila

- 18

-18

I 1/3

#18

-18

. 1/3

-18

-1/3

· 1/3

-18

-18

-18

. 1/3

·la

-18

-18

-18

- 18

EXpon.

.18

)-21
)-21

)-21
)-21

).2/

)-21

)-21

)-21
)-21
)-21

)"21

)-21

)-21
)-21

)-21
)-21
)-21

)-2/

)-21

).21

Expen.

»-21



Equmtion>>

Utits > >

Rren.>>

SEMEVOC (cont)

Dib.mofurnn

Fluormo

Ph....u....

A'jikiraceno

Fh'Or.zihc=

Py'll
Bcoz«a)*nthraccm

Ch,78.1'0
Bi.(2-©tkylhoYl) phtbala

Bcnz#b)nuorantic=

Bc:zoot)nuorantlru

Bcm«.*yrl.

Imle:41,2,3-cd)pyr,=
DibcnicKs,h),mhra=

Bemo(thi)peryloas

PCBS

Aroclor 1242

Arock. 1254

pzsr

bets-BHC

D;cyrin

4,4'-DDE

Endrin

Endoculfan Il

alp«Chlordan©

0.0341

0.053 1

0.03 2

0.03 2

0.04792

0.04792

0.04490

0.04490

0.03556

0.09 49

0.09 49

0.09 49

0.

0. 1

0.

Dimision

Coeffldent

tn air

D

Inlfiec

(a)

0.04829

0.04317

0.03207

0.04289

0.04391

0.04289

0.03640

0.04300

K

IC

U

0.001

0.001

0.001

0.001

0.001

O.001

0.001

O.001

0.001

0.001

0.001

omi

0.001

O.001

0.001

IC

A(

XC

X(

X(

IC

0.001

0.001

0.001

0.001

0.001

0.001

IC

X(

X(

X(

X(

X(

XC

AC

AC

XC

X(

XC

IC

XC

X(

Abduti

Temperature

T

| Ambl,nt Kelvin

Temperature Con-nion

[( 0.001 1( .C + 273.15

K

M

IC

XC

20

10

20

20

20

20

20

20

20

20

X)

20

20

20

20

20

20

20

20 +
20 +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

273.13

273.13

DIFF-2.XLS

0.001

0.001

(a) Diffaion ooafthent in alr caladated =ing oqutico rek=nood in Shon. Tr Estimatins Hazardol Air Emiasions from Disposal Sit-,- Polhtion En:inocrins. Aug 1961.
I. . I . I . ... . I

(c) Molocular wight of cmical forwhichlhodiffusion©oeffictaibbeinicalculated.

(d) Molecular wig)t and difbion voth:no for air; from Shon, 1961 (10© ibove for full citation).

(o) Aas,mod atmospheric pr=sure.

(f) Moloculardiffusion volims of tho uemical for which tho dimision coofficiont is being catallatod. Values listed am from Sh; 1981
u,ing tho follo'0/ing ©*lation.

No. of Atomic Diff. No. of Atomic Diff. No. of Atomic Diff. No. of

Diffusion Carton Volin© fof Hydrog©n Votwifor Chlorino Vokani for Bromino

Cbm;cal Vok,no - atone x Carbcm + atorr x H>riro®en + storm x Chlorine + .10..

©.1., Trichlor-- 93.48 2 x 16.5 + 1 A 1.98 + 3.00 x 193 + O

273.15

273.15

273.15

273.15

273.IS

273.13

273.15

273.15

273.13

273.15

273.15

273.15

273.13

273.13

213.15

273.13

273.13

273.13

273.13

273.15

273.13

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

1 Expon
1/'..r

) .1.75

) -1.73

) -1.73

-1.75

1.75

-1.75

-1.73

-1.75

1.75

1.75

-1.75

i.73

1.75

-1.75

'1.73

-1.73

.1.73

-1.75

./.73

7.75

1.75

7.75

-1.73

-1.73

1(1/

x(1/

A(1/

x(1/

X(1/

X(1/

.(1/

/(1/

A<1/

X(1/

.(1/

.(1/

A(1/

.(1/

/(1/

.(1/

*(1/

*(1/

.(1/

/(1/

.(1/

X(1/

xC1/

.(1/

APPENDIX TABLE A3 (Continued)

168.19

166.n

178.23

178.23

202.26

202.26

228.29

228.29

390.54

252.32

232.32

252.32

276.34

278.33

276.34

Molecular

Weight

(chernkal)

Ml + 1/

stmot

(C)

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

266.00 + 1/

328.00 + 1/

NO.83 + 1/

380.91 + 1/

319.13 + 1/

380.92 + 1/

406.93 + 1/

409.80 + 1/

1/

1/

//

1/

1/

it

t/

Molecular

Walht

Wr)

Rn

5/mol

(d)

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

28.8

)

)

)

)

)

)

)

)

)

)

)

)

)

)

) 3/2

) -1/2

) 3/2

) .In

1 -1/2
) -1/2

) '1/2

) -1/2

EIpon.

) -1/2

-in

-in

-1/2

·1/2

-1/2

-1/2

-in

-in

'1/2

-1/2

·1/2

-1/2

.in

·1/2

-1/2

Page 2 of 2

28.8

28.8

28.8

28.8

28.8

282

1/i

1/[

1/1

1/[

]/i

1/l

1/1

1/1

1/1

]/I

l/l

}/[

l/i

1/1

1/1

Atomic Diff.

Voliono for

Bromii

33.0

Pressur'

7

(e)

l

1

1

1

1

1

t

/

/C

X(

X(

X(

*C

X(

X(

X(

X(

X(

X(

X(

X(

XC

X(

X(

IC

IC

/C

IC

A(

X(

X(

/C

+

+

Alomic

Diffusion

Volume

¢chemlaal)

V1

c:8*d

(0

21932

234.3

230.8

230.8

283.8

283.8

320.76

320.76

493.16

62.24

62.24

62.24

386.76

390.72

386.76

270.36

305.4

227.88

336.32

324.84

336.32

469.18

332.88

No. of

Nitroten

atan.

0

-18

- 18

-18

.tB

Ila

-10

-1/3

.18

.18

-l8

. 18

-18

-1/3

-18

-18

-18

-18

-18

-18

- 1/3

X

Abmic

Dtrnision

Volume

*alr)

'18 + 1'2

cm3moi

(d)

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ 311

+ 20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

20.1

30.1

Atomic Diff.

Vohm for

Nitrogson

5.69

*18

-la

-1/3

-18

-1a

-1B

-18

0 18

. 18

I "3

-18

·ia

. 1/3

. 1/3

- 1/3

-18

-1/3

-1/3

.IR

-18

-18

-18

-ta

Expon.

' 1/3

)-21
)-21
)-21
)2}

)-21
)-21
) 21
)-21
1.21
)·21
)-21
)-21
) 21
)·21

)-21

)-21
)*21

).21

)-21
).21
).2/

)-21
)-21

Exi»n.
row•r

»-21



FC.XLS

Variables > > C¥

CHEMICALS

SEMI-VOC

Bcnzoic Acid

Di-n-butyl phthalate

Butyl benzyl phihalat,s

Cardnogenk Effects

SEMI-VOC

Baizoic Acid

Di*uyl ptlhalato

Butyl boozy} plthalato

Units> > mg/kg

NA

NA

0.00702

NA

NA

APPENDIX TABLE M

FISH CONCENTRATIONS

RAMCO STEEL - BUFFALO, NEW YORK

0.00702

pg/L

8 x

0.8

0.6 x

8 X

08 X

0.6 x

Page 1 of 1

BCF

unlae.

NA

NA

11.7

CF

mgoL/kgipg

1.00£43

1.0OE·03

1.OOE-03

NA 1.00803

NA 1.00803

11.7 1.GOE-03
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Chemical

SEMI-VOC

Benzoic Acid

Di-n-butyl phthalate
Butyl benzyl phthalate

APPENDIX TABLE AS

SURFACE WATER VOLATILE AIR EMISSION MODELING

RAMCO STEEL - BUFFALO, NEW YORK

Emission rate is calculated using thefollowing equation*:
ER = 18£-06 x 4.45E-03 x (MW) ' 4.5 x (1.024) ' T-20 x (V)' 0.67 x (d) ' -0.85 x A x C

with the variables presented below:

Emission

Rate

ER

(g/sec)

3.llE-05

2.06E-06

1.46E-06

Chemical

Molecular

Weight

(g/mot)

122.12

278.00

312.40

Water

Surface

Temperature
T

(CD

20

20

20

Surface

Velocity
V

(cm/s)

49

49

49

Average

Liquid

Depth
d

(m)

0.9144

0.9144

0.9144

Chemical

Concentration

Area in Water

A C CF

(cm2) fig/L) (mg/Bg)

3.66E+04

3.66E+04

3.66E+04

The pond is assumed to be 3 feet deep in wading area. Human exposure will occur at the pond in 10 foot increments.

8

0.8

0.6

1.OOE-03

1.OOE-03

1.OOE-03

*Source: U.S. EPA, 1989. Air/Superfund National Technical Guidance Study Series. Volume II - Estimation of Baseline Air Emissions
at Superfund Sites. Office of Air Quality, Planning and Standards. EPA - 450/1-89-002.
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WZD94 Ramco Steel Site

EXECUTIVE SUMMARY

Dames & Moore has Retained Earth Dimensions, Inc. (EDI) to complete a

wetland investigation within a 8.0+ acre land parcel located in an urban industrial area

in the City of Lackawanna, County of Erie, State of New York. Dames & Moore has

retained Earth Dimensions Inc. (EDI) to complete a wetland delineation report that

would allow the U.S. Army Corps of Engineers (Corps) and New York State Department

of Environmental Conservation (NYSDEC) to determine the extent of their jurisdiction

over the project, pursuant to Section 404 of the Clean Water Act and Article 24

(Freshwater Wetlands) of the New York State Environmental Conservation Law.

A preliminary review of available informationpertaining to-vegetatidn,-]soils and

hydrology in the project area was implemented prior to cdnducting -a15eid:linvestigation

within the site. Sources of information included: thej United States-{3261ogicallISurvey

(USGS), Soil Conservation, Service (SES)»lational-Wetland'inveitoiyj!(NWI),Illand

NYSDEC Freshwater Wetland maps. The Ramco Steel Site does not lie within a

wetland under New York State jurisdiction. However, SCS, NWI and USGS maps

indicate the possible presence of wetlands under federal jurisdiction within the proposed

development site.

EDI applied methods specifed by the Corps of Engineers Wetlands Delineation

Manual (January 1987) to perform a field investigation at the Ramco Steel Site for

11 Earth Dimensions, Inc.



WZD94 Ramco Steel Site

purposes of verification of the preliminary data review. The routine-level wetland

determination method was chosen for the field study. The routine-level investigative

method was chosen based on the site conditions and the determination that the detail

and frequency of wetland data points ("X" points) placed throughout the investigation

would thoroughly sample the existing conditions within this site. Wetland determinations

at sampling points were based on the three criteria of yegetation, soils and hydrology.

EDI identified two (2) wetland areas within the Ramco Steel Site and partially identified

one wetland area off-site to the north/northwest. EDI noted significant disturbance

throughout the entire site associated with past on-site and off-site land use. The wetland

areas on-site may be described as follows: 1) a 4.50*acre ,open water p6nd located

within the central/southwestern area of the site, and 23* 0.432 acre *6lated{wetland

located within the northwestern section of the site. As a result ofilithe115818:linvestigation,
---

EDI has determined that the Ramco Steel Site containsa.total:1084.93 *Illacres lof'wetland
-I---I

area which-maybe under Corps jrisdiction.;;] 1-- ::=::1

Dames & Moore has indicated plans for remediation within this land parcel. EDI

recommends that any future plans within this site emphasize the minimization of all

unnecessary wetland impacts. It is the further recommendation of EDI that Dames &

Moore submit this report to the Corps for their jurisdictional review and approvals.

iii Earth Dimensions, Inc.
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WM)94 Ramco Steel Site

SECTION I

INTRODUCTION

Dames & Moore has retained EDI to complete a wetland investigation within a

8.Of acre site located in an urban industrial area within the City of Lackawanna, County

of Erie, State of New York. The Ramco Steel Site is somewhat irregularly shaped with

straight boundaries forming a square shaped section of the site immediately west of

Niagara Cold Drawn Steel. The remainder of the site curves northwest along some

existing abandoned railroad tracks. The site is bordered on the east by the existing

Niagara Cold Drawn Steel facilities and on the north by an existing junk yard. The

western and southern boundaries border abandoned-and!in-use railroad -tratks and

abandoned buildings located off-site to the south and Iwest.:111The projectllhils been given

the name Ramco Steel Site and is located on the U.S.G.S.:7.5 minut/:1*la Trangle map

indexed as Buffalo, Southeast (1965) (*gure_1)::'-.1 E- .'i-t.-----r: 11.. .1:41111,11 :

The wetland investigation was designed to facilitate a determination of the

extent of U.S. Army Corps of Engineers (Corps) and New York State Department of

Environmental Conservation (NYSDEC) jurisdiction over the project area pursuant to

Section 404 of the Clean Water Act and Article 24 (Freshwater Wetlands) of the New

York State Environmental Conservation Law.

1 Earth Dimensions, Inc.
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EDI has performed a wetland delineation study at the proposed project site under

guidelines specified by the Co/ps of Engineers Wetland Delineation Manual, dated January

1987 (referred to hereafter as the Corps Manual). The purpose of this report is to

present EDI's methods, results, conclusions and recommendations with respect to the

Ramco Steel Site.

2 Earth Dimensions, Inc.



1

1

W2D94

Figure 1:
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WZD94 Ramco Steel Site

SECTION II

SITE DESCRIPTION

The Ramco Steel Site is an irregularly shaped site located west of Hopkins Street

behind the existing Niagara Cold Drawn Steel facilities, south of an existing junk yard,

and southeast of the Altift Realty Landfill in the City of Lackawanna, Erie County, New

York. The exact dimensions of the site are depicted on the site map included as

Attachment F. The approximate site location is outlined on Figure 1.

The topography of the Ramco Steel Site is irregular due to previous extensive

filling and excavating activities. The most notable]feature. is the large .pond located in
R*KERBREMHH:CE:

this area partially on-site. The remaining area of thellsite lp6ssesses a'var ety of,;,:'

topographic features.

·This site,supports two (2){ basid vegetative comnifinities []}fallows. 11) open

herbaceous wetland communities consisting primarily of common reed, cattail and purple

loosestrife, and 2) mostly open, disturbed upland vegetational communities supporting

the growth of herbaceous species such as common reed, common mugwort, Canada

bluegrass, goldenrods, asters, and field horsetail, and shrub and tree species including

staghorn sumac, grey-stem dogwood, red osier dogwood, willow, European buckthorn,

eastern cottonwood, and swamp cottonwood.

4 Earth Dimensions, Inc.
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SECTION III

PRELIMINARY DATA REVIEW

A. SUMMARY OF FINDINGS

Several sources of information may be reviewed to facilitate the completion of a

wetland delineation study. In some cases it is even possible to make a preliminary office

wetland determination based upon available vegetation, soils, and hydrologic information

for a project site.

EDI completed a preliminary review of several data sources at the onset of this

study. The results of the review are summarized as foll6ws:
"m ...zE.':i:..:.i:........il:.

1. U.S.G.S. Ouadrangle Map
FE::iii'i?E:

Figure 1 depicts the proposed the Ramco Steel Sitelonitlie: Bi ffalo, SE

(1965) U.S.G.S. 7.5 minute :quadrangld S-ip. The 1-inap ldEritts:a llarge pond
···

within-the-southern s-8'cti88 of the site>No other streams,Ii!]creeks, lakes-·or

drains are depicted within the site.

5

2. National Wet!ands Inventory Map

The National Wetlands Inventory Map (NWI), indexed as Buffalo, SE

(10/1978) depicts one wetland area labeled as "POWZx" which indicates a

Palustrine Open Water Intermittently exposed*ermanent Excavated

wetland located within the Ramco Steel Site bounds.

Earth Dimensions, Inc.
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Figure 2:

Ramco Steel Site
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Sym bol Description

Palustrine

OW Open Water (unknown bottom)

Z Intermittently exposed*ermanent

Excavated

Palustrine open water intermittently exposed*ermanent excavated wetlands refers

to man-created nontidal wetlands dominated by trees, shrubs, persistent emergents,

emergent mosses or lichens which possess open water, and are intermittently exposed

and/or permanently flooded. Such systems include small shallow, permanent or

intermittently flooded water bodies often called p6Iids].---=}*n :

3. Soil Conservation Service Soils Map i n F dll Im,11-11 '11:1....:1111 1*j]1111 ., f

Figure 3 presents the project areas outlined 60 a)€Spyllof iheISCSiIErie
-I - :: rn --

--

County"s@ls map (Sli-eet Number 49)1--As-ilfowli5601-thatilfigure,Ilthei}Ramco

Steel Site has the following soil types:

7 Earth Dimensions, Inc.
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Soil Conservation Service

Desijrnation Description

Hn Haplaquolls, ponded

N fA Niagara silt loam
0-3% slopes

Ud Urban land

Open water

Hydric Soil/
Inclusions?

Hydric soil

Inclusions possible

Inclusions unlikely

Ponded area

Ramco Steel Site

Haplaquolls, ponded- Freshwater marsbes made up of very poorly drained
soils ponded with shallow water most of the year. They often border lakes,
ponds, and other open bodies of wakma:

Niagara silt loam (0-3% slopes)- Deep,IllnEarly-level, somgwhat poorly
drained silty soil on broad, moderatelfjldw flatIlin the northern part of the
county and a few flat areas elsewhere. }/1/:il. i!11511]]1151]11] .ill' 11111{ d

Urban land- This map unit indicates a: miscdlianedus:afeallinllwhich 80
percent or more of the soil:surface is covered by.asphalt,lconcrete,
buildings, 67 othet-impeivioui stfuctuids.                    :::::::.-..

Water- Open water

Ponded Haplaquolls are the hydnc soils mapped within this land parcel. Hydric

soils are typically the result of saturated, flooded or ponding hydrologic conditions over

time. Such anaerobic conditions can support the growth and survival of hydrophytic

vegetation. Wetland hydrologic conditions, hydric soils, and hydrophytic vegetation are

all characteristics of a wetland area.

8 Earth Dimensions, Inc.
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Figure 3:

Ramco Steel Site
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4. NYSDEC Freshwater Wetlands Map

Figure 4 is a copy of the NYSDEC Freshwater Wetlands map indexed as

Buffalo, Southeast (1975). The Ramco Steel Site is outlined on the map.

No designated wetland areas or marshy areas are outlined or labeled within

or immediately adjacent to the Ramco Steel Site.

10 Earth Dimensions, Inc.
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Figure 4:

Ramco Steel Site

Zrl-.p/'./ .,-

-*;2.24- 141

.r--p-

4% :1* 4 0 ' M
0 _ ./ -+ 4:/264./.

F.>Bl.14 - - «
-Ii K

' - 14=- 1 - S--d*__==5'.t«U, -:\L*u 215 -1- I <:r ' -5 0
. I .AaU;IZaL

·Junk •  ,

. Yard ..629/9/lb2

.1 I b,22 . P:

- /AS>'- ldp\*

-j#/,TA- r- /'BU-3.. -- <
\ /-2,.31-/ -:i 1.34-34.46.'- 44& M

*fkf-/54)(56-1 . -Yti:y.31

L -k,1--.4-4167*5*5R1*444-4*;
. . -I: ... . 0

0 TH P

-*A#\ L
' kid \t.k 5 > fr-1 /r--1 - Lj l

E-7--146

NYSDEC Freshwater Wetlands Map
Buffalo, SE (1975)
Erie County, New York

11

Ramco Steel Site

City of Lackawanna
Erie County, New York

Earth Dimensions, Inc.

N



1

1

1

1

1

1

WZD94
Ramco Steel Site

B. RESULTS OF AGENCY INFORMATION REVIEW

The preliminary data review found no wetlands subject to NYSDEC jurisdiction at

the Ramco Steel Site. Therefore, the NYSDEC has no regulatory authority over

wetlands within this site. The depiction of hydric soil and an area of open water on the

SCS, U.S.G.S., and NWI maps warranted a field investigation at the Ramco Steel Site in

order to confirm the presence of any federally regulated wetlands which might be located

within the land parcel. The methods specified in the Co/ps of Engineers Wetlands

Delineation Manual (January 1987) were employed during the field investigation.

Procedures, results and conclusions of the wetland delineation study are presented in the
.-#f:

remainder of this report.
.E:

12 Earth Dimensions, Inc.
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SECTION IV

FIELD INVESTIGATION PROCEDURES

Ramco Steel Site

Step 1

The size of the site, as well as the location and extent of the wetland areas,

dictated the choice of the routine-level wetland determination method for the field

investigation. Routine-level wetland determinations are considered sufficient for areas

under 5 acres in size or areas of low plant species diversity. Comprehensive-level

determinations are appropriate for significantly disturbed sites, or when extensive

statistical information is desired from surveys.

Step 2
E:

The random sampling procedure was adopted']i[6jr the:IBeld investigation' atithis site

because of the limited size of the site and the location and'! extent: of Ithellweiland areas.

The detail and quantity of data gathered .as a resuitliof delineating thEI wettand ]4< ._
boundaries, ·as'well··as:four (4) 'franddm 'sample points, was'determined to

be sufficient to adequately categorize the site conditions.

Step 3

Four (4) additional random sample data points, lA through lD, were placed in

addition to the thirty-four (34) wetland boundary "X" points.

13 Earth Dimensions, Inc.
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Step 4
During the field investigation it was determined that four (4) random sample data

points in addition to the wetland boundary "X' points were necessary in order to

adequately characterize the existing site conditions. The wetland boundary sample points

placed in the field along each wetland boundary are labelled X1-)04.

Step 5

A determination of whether normal conditions were present within the site was

implemented by considering the following questions:

1. Is the area presently lacking hydrophytic vegetation or hydrologic indicators due to

annual, seasonal or long-term fluctuations in precipitation, sufface water, O* ground-water

levels?                                                                                                                                            -

2. Are hydrophytic vegetation indicators lacking due to- se#36*almktmatioY,& in

temperature (e.g.*easbnario> ofp/ant *grbwi)07-

The field work was performed during the beginning of the growing season (April

21, 1994). There was no snow cover and weather conditions were favorable with sunny

skies, cool temperatures and zero precipitation prevailing. The vegetative indicators were

sufficient to perform a wetland investigation. All other environmental conditions were

also considered to be suitable for the investigation.

14 Earth Dimensions, Inc.
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The study area was examined for evidence of extensive natural or human induced

alteration of vegetation, soils or hydrology. The site is located in an urban industrial

area and previous land use has resulted in extensive disturbance throughout the majority

of the site as well as along all of its boundaries. The site revealed evidence of

excavation, filling, and dumping which bas resulted in debris piles and a landscape

possessing variable topography based on previous activities. In disturbed areas, historical

information was consulted in order to determine the presence of wetland in the currently

disturbed areas at an earlier time.

Step 6

The plant community inhabiting each observationlpoint was characieiized by an

EDI Wetland Ecologist in accordance with methods speEifieditin the: Corps Manual.

Dominant plant species were identified within five vegetative strata:11(i.e.:Illierb, Shrub,

woody vine, sapling and tree) at each sampling point. AThe Corps IManual'defines'the

vegetative strata in the following manner:{ ,-·;;-J...].: .: .,;;:::

Herb- herbaceous plants including graminoids, forbs, ferns, fern allies, herbaceous vines
and tree seedlings;

Shrub-multi-stemmed, bushy shrubs and small trees and saplings between three and
twenty feet tall;

Woody Vine - woody, climbing and twining plants;

Sapling- young trees of 0.4 to less than 5.0 inches in diameter-at-breast height that reach
20 feet or more in height; and

15 Earth Dimensions, Inc.
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Tree - tree of 5.0 or more inches in diameter-at-breast height that reach 20 feet or more
in height.

The quadrat sizes chosen for the vegetative strata were (i) a Sve-foot radius for

bryophytes and herbs and (ii) a thirty-foot radius for trees, saplings, shrubs and woody

vines. Dominant plant species were estimated using areal coverage methods, and the

total dominance measure (sum total of the dominance measure values for all species

within each stratum) was recorded. Dominant species are defined in the Corps Manual

as the most abundant plant species that wben ranked in descending order of abundance

and cumulatively totalled immediately exceed 50 percent of the total dominance measure

for the stratum, plus any additional species comprising20 percent or mord 6f the total
HEE3:NE]E : h ':Hi?F -52€.iii? T F E : :i

dominance measure. 12EiHEE:HE:?iH?LK:?iii--= .: :: :::- -m:::m..- == : n

The wetland indicator status (OBL, FACW, FAC, FACU,--6-fiIMPL) 1-Rf#d for. each
- - - Ill- I .-i -

identified species· by tbe-U.S. Fish}*nd Wildlife:Seivi*lil' thNationall L*-*Plant
Species that Occur in Wetlands: Northeast (Region 1) was recorded. The U.S. Fish and

Wildlife wetland indicator status listings are defined as follows:

OBL - obligate wetland plants that almost always occur in wetlands (estimated
probability of >99%);

FACW - facultative wetland plants that usually occur in wetlands (estimated probability
of 67 to 9990);

FAC - facultative plants that are equally likely to occur in wetlands or non-wetlands
(estimated probability of 34 to 66%);

16 Earth Dimensions, Inc.
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FACU - facultative upland plants that usually occur in non-wetlands (estimated
probability of 67 to 99%); and

UPL - obligate upland plants that almost always occur in non-wetlands (estimated
probability of >99%).

The plant community data were summarized on the Vegetation Data forms

provided in the Corps Manual and are included in this report as Attachment A.

Step 7

Plant data from each observation point were tested against the hydrophytic

vegetation cdterion specified in the Corps Manual. If more than 50 percent of the

dominant species present at the sample plot had. an}indicator status-of OBU FACW,
-

and/or FAC, the hydrophytic vegetation criterion **is:«msidered to b«:inet. All '
mmMEmmEmmEm . .... ./

HA : i

observation points that met the hydrophytic vegetation criterion were conSideYed:1 -

potential wetlands and soils were also characterized.:33

Step 8

The Corps Manual specifies that soils need not be characterized (and are assumed

hydric soils) at sampling points meeting the hydrophytic vegetation criterion if: (i) all

dominant plant species have an indicator status of OBL, or (ii) all dominant species have

an indicator status of OBL and/or FACW, and the wetland boundary is abrupt (at least

one dominant OBL species must be present). All observation points sampled during this

field investigation were examined directly for soil and hydrologic characteristics.

17 Earth Dimensions, Inc.
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Step 9

Soil borings were performed by an EDI Senior Soil Scientist using methods

specified in the Corps Manual at each observation point. Soil borings were dug using a

stainless steel hand auger. The borings were examined to a minimum depth of 10 inches,

or to the soil layer immediately below the A horizon, whichever was shallower. All soil

samples were checked for hydric soil indicators and a determination was made as to

whether the hydric soils criterion was met. Areas with disturbed soils were examined as

discussed in Step 5. Results were recorded on Soils and Hydrology data forms taken

from the Corps Manual and are included in this report as Attachment B.

Step 10

The EDI Senior Soil Scientist examined hydrologidl inditators:lusiii*Itmethods

specified by the Corps Manual at each observation-point. The:*ettand-hydrology
i:t:

criterion was met if: <i) one or more field:indicat-62,-[wasmateriallylpresent, Oi) Ilavailable

hydrologic records provided necessary evidence, or (iii) the plant community was

dominated by OBL, FACW and/or FAC species, and the area's hydrology was not

significantly disturbed. Results were recorded on Soils and Hydrology data forms taken

from the Corps Manual and are included in this report as Attachment B.

18 Earth Dimensions, Inc.
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 Step 11 r
A wetland determination was made for every observation point. If a sample plot

met the hydrophytic vegetation, hydric soil and wetland hydrology criteria, the area was
 considered to be wetland. Summary data sheets taken from the Corps Manual were

completed for each observation point and are included in this report as Attachment C.
Step 12

The wetland/non-wetland boundary line was delineated for every wetland area
identified within the project site using methods specified by the Corps Manual.
Vegetation, soils and hydrology data were recorded for sample plots established on both
sides of a boundary. Data for thirty-four (34) wetland boundary poinfs (both the wetland
and non-wetland sides of the boundary) are included]Ilin!:Attachments A, 8, and C The
wetland boundary observation points were labelled X1-X34.

19
Earth Dimensions, Inc.
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SECTION V

RESULTS AND CONCLUSIONS

Ramco Steel Site

Earth Dimensions Inc. (EDI) has completed a wetland delineation study at the

Ramco Steel Site located in the City of Lackawanna, County of Erie, State of New York.

Information gathered from the SCS, U.S.G.S and NWI maps indicated that wetlands

might exist at the site that would be subject to jurisdiction by the U.S. Army Corps of

Engineers.

A field investigation was conducted using okiE SEBior Soil Sciedtist and one

Wetland Ecologist from EDI. The wetland delineation]Istudy!found 4.93& acres of

wetland present within the limits of the site. All wetland :acreakes werd-IE{Ilculatedby the

coordinate geometiy method by the surveyor for ithis projec,5 Nussbaumef]& Clarke, Inc.
.

Simple site maps are presented in Figures 5 and 6 which show the soil types and

major plant communities found on the property.

Field examination of the soil within the site showed general agreement to the

published SCS soil map (Figure 3). Udorthents (soil/non-soil fill), Minoa, and Lamson

were the soils delineated during the investigation. Lamson was the hydric soil identified

within one of the wetland areas and within a portion of the wetland area associated with

20 Earth Dimensions, Inc.
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the pond. Udorthents consisting of flyash, cinders, industrial sediments etc., were also

identified within the delineated wetlands. Udorthents and Minoa were the soils

associated with the upland side of the wetland boundaries.

The vegetational communities within his site reflected that the site has a long

history of disturbance. The site possesses two (2) vegetational communities described as

follows: 1) open herbaceous wetland communities supporting predominantly the dense

growth of common reed (Phragmites australis) around the perimeter of the pond and the

limited growth of narrow-leaf cattail (7>pha angust(folia), and purple loosestrife (Lythrum

salicaria), and 2) an upland disturbed vegetationallcommunity consisting! af:dense areas

of common reed, common mugwort (Arrem Lsia vulgarts)1aslwell as the gre*fil of -

herbaceous field species such as asters (Aster spp.), goldenrods -(Sq#*igolspp.)1,111¢anada

bluegrass (Poa compressa), field horsetail:(Equistum» arvense), cojHdUSnlidandelian'I,=

(Taraxacum icinate), chieory (Cic*orium inobus), and Queen Anne'slace!{Daucus

carota). Tree and shrub species occurring throughout the site include eastern

cottonwood (Populus deltoidesl, willow (Salix sph, swamp cottonwood (Populus

heterophylia), grey-stem dogwood (Cornus foemina), silky dogwood (Cornus amomum), red

osier dogwood (Cornus stolengera),and stagborn sumac (R/ms typhina).

21 Earth Dimensions, Inc.
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Vegetation was useful in determining the boundaries of the wetland areas in most

situations. In particular, cattail was very useful, being identified within the wetland areas

and forming an abrupt wetland boundary in contrast to the surrounding upland area.

Hydrology is generally highly variable during a field investigation and accurate

examinations of the landscape must be conducted to assure an accurate delineation.

Generally, hydrology was observed to be average for the existing conditions within the

site.

Table 1 presents vegetation, soils and hydrologyll*sults for all observation points

examined within the site. Attachment D notes the rdferendes: used d.uring]Ithe

preparation of this report and during the field investigation. Atta¢hment IE provides the
 [ .1 1 j 1':-:

names, addresses and phone numbers of ihe survey pejsm:inelinvolved: bi: Ithe wetland
delineation study.

Maps are enclosed in Attachment F that show the plan view of the proposed

development, the location of the baseline, and all observation points established during

the field survey.

22 Earth Dimensions, Inc.
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Mh

UC

Ramco Steel Site

Mh
UC

UC

UC

Soils-Key

Lc :Lamson very fine sandy loam
Mh :Minoa very fine sandy loam
UC :Udorthents (smoothed)

Figure 5: Simple Site Map Soil
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Open Disturbed Fiel

Phrugmiles australis
Artemisia vulgaris
Lythrum salicaria

Equisetum arvense

Poa compressa
Solidago spp.
Chrysanthemum leucanthenum

Rhus Ophina
Cornus stolonifera

Cornus foemina
Populus deltoides
populus tremula

Populus heterophylla
1/iris sp.

Pond/Herbaceous
Wetland Community

Phragmiles australis
Typha angustifolia
Lythrum salicaria

Figure 6: Simple Site Map Vegetation
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OBSERVATION

POINT

X10 NONWET

X11 WET

X11 NONWET

X12 WET

X12 NONWET

X13 WET

X13 NONWET

X14 WET

X14 NONWET

X15 WET

X15 NONWET

X16 WET

X16 NONWET

X17 WET

X17 NONWET

X18 WET

X18 NONWET

X19 WET

X19 NONWET

X20 WET

X20 NONWET

X21 WET

YES

YES

CRITERION

VEGETATION

YES

YES

YES

YES

YES

YES

NO

YES

NO

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

MET (YES/NO)

SOILS HYDROLOGY

UD

UD

UD

UD

UD

UD

UD

UD

UD

UD

UD

UD

UD

BD

UD

UD

UD

UD

UD

YES

UD

YES
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NO

YES

NO

NO

NO

NO

N6

NO

YES

NO

YES

YES

NQ.

YE5

YES

YES:

YES

NO

YES

YES

NO

YES

Ramco Steel Site

WETLAND

DETERMINATION

NONWETLAND

WETLAND

NONWETLAND

WETLAND

NONWETLAND

WETLAND

NONWETLAND

WETLAND

NONWETLAND

WETLAND

NOH*ETEAND
WELAND

NONWETLAND

WETLAND

NONWETLAND

WETLAND

NONWETLAND

WETLAND

NONWETLAND

WETLAND
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OBSERVATION

POINT

X32 NONWET

X33 WET

X33 NONWET

X34 WET

X34 NONWET

CRITERION MET (YES/NO)

VEGETATION SOILS HYDROLOGY

YES

YES

YES

YES

YES

UD

YES

UD

YES

UD

NO

YES

NO

YES

NO

Ramco Steel Site

WETLAND

DETERMINATION

NONWETLAND

WETLAND

NONWETLAND

WETLAND

NONWETLAND

UD: Non-soil materials such as cinders, flyash, slag, industrial sediments etc..
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SECTION VI

RECOMMENDATIONS

EDI has completed this wetland delineation study in accordance with the corps of

Engineers Wetland Delineation Manual (January 1987). The U.S. Army Corps of

Engineers has jurisdiction over wetlands under Section 404 of the Clean Water Act and

recommends this manual for the performance of wetland delineations. EDI believes that

the results of this study are logically organized, easily defensible, and should be

considered the basis of a wetland determination.

Two (2) significant wetland areas totaling 4.932 : acr€s were identified lon-site and one

(1) significant wetland was partially delineated off-sile;:1*6»!filielinorth duringlithellcoy-rse of

a field investigation based upon the three parameter technique (vBBetation,1-soils ami

hydrology) outlined in the Corps Manual.

The Corps and New York State Department of Environmental Conservation

approach their regulatory analyses by first considering avoidance of wetlands and

minimization of wetland losses. It is our recommendation that plans for future remedial

activities avoid and minimize negative wetland impacts. Dames & Moore has indicated

plans for remedial activities within this site. It is the recommendation of EDI that prior

to the initiation of any planned activities, which propose impacts to wetlands, Dames &

Moore submit this report to the Corps for regulatory review and approvals.

29 Earth Dimensions, Inc.



1

1

1

1

1

1

1

1

RECRA

ENVIRONMENTAL

INC.

Chemical and Environmental Analysis Services

Mr. Peter Smith

Dames & Moore, Inc.
3065 Southwestern Blvd.
Orchard Park, NY 14127

RE: Analytical Results

Dear Mr. Smith:

May 23, 1994

RECEIVED
Dames & Moore

WAY 231994

Please find enclosed results concerning the analyses of the samples recently submitted by your
firm. The pertinent information regarding these analyses is listed below:

Quote #:
Project Name:

Project #:
Matrix:

Samples Received:
Sample Date:

NY94-415

Ramco Steel

25848-001

Aqueous
04/15/94

04/15/94

If you have any questions concerning these data, please contact Mr. Robert E. Steiner, Program
Manager at (716) 691-2600 and refer to the I.D. number listed below. It has been our pleasure
to provide Dames & Moore, Inc. with environmental testing services. We look forward to
serving you in the future.

RES/RKW/rs
Enclosure

Sincerely,

RECRA ENVIRONMENTAL, INC.

Gl,Jacc j. liffia 66/ ekl\\Robert K. Wyeth
b tory Directo

Robert E. Steiner

Program Manager

I.D. # 94-1495

#NY4A5027

Audubon Business Centre • 10 Hazelwood Drive• Amherst. New York 14228-2298 • (716) 691-2600

·,V / Ir:.
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METHODOLOGIES

ANALYTICAL RESULTS

Prepared For

Dames & Moore, Inc.
3065 Southwestern Blvd.

Orchard Park, NY 14127

Prepared By

Recra Environmental, Inc.
10 Hazelwood Drive

Amherst, New York 14228-2298

The specific methodology employed in obtaining the enclosed analytical results is
indicated on the specific data table. The method number presented refers to one of the
following U.S. Environmental Protection Agency references.

* "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846),
Third Edition, August 1993, "U.S. Environmental Protection Agency Office of Solid
Waste.

* 40 CFR Part 136 "Guidelines Establishing Test Procedures for the Analysis of
Pollutants", U.S. Environmental Protection Agency.

COMMENTS

Comments pertain to data on one or all pages of this report.

The enclosed data has been reported utilizing data qualifiers (Q) as defined on the
Organic and Inorganic Data Comment Pages.

Quality control analysis was performed on a batch basis. All results were within
acceptable limits.

ENVIRONMENTAL

INC.

'0091
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ORGANIC DATA COMMENT PAGE

Laboratory Name: Recra Environmental. Inc.

USEPA Defined Organic Data Qualifiers:

3

U

B

E

D

N

A

|a. RECRA
 1 03 ENVIRONMENTALINC.

C

L

G

T

P

Indicates compound was analyzed for but not detected.

Indicates an estimated value. This flag is used either when estimating
a concentration for tentatively identified compounds where a 1:1
response is assumed, or when the mass spectral data indicates the
presence of a compound that meets the identification criteria but the
result is less than the sample quantitation limit but greater than zero.

This flag applies to pesticide results where the identification has been
confirmed by GC/MS.

This flag is used when the analyte is found in the associated blank as
well as in the sample.

This flag identifies compounds whose concentrations exceed the
calibration range of the GC/MS instrument for that specific analysis.

This flag identifies all compounds identified in an analysis at a
secondary dilution factor.

The TCLP Matrix Spike recovery was greater than the upper limit Of
the analytical method.

The TCLP Matrix Spike recovery was lower than the lower limit of the
analytical method.

This flag is used when the analyte is found in the associated TCLP
extraction as well as in the sample.

Indicates presumptive evidence of a compound. This flag is only used
for tentatively identified compounds, where the identification is based
on a mass spectral library search. It is applied to all TIC results.

This flag is used for a pesticide/Aroclor target analyte when there is
greater than 25% difference for detected concentrations between the
two GC columns. The lower of the two values is reported on the Form
I and flagged with a "P".

This flag indicates that a TIC is a suspected aldol-condensation
product.

:0092
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boratory:b Job No:

Lab Samp ID:

lient ID:

METHOD 8260

Recra Environmental,
A94-1495

A4149501

MW-lD

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2- Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

Inc.

TCL VOLATILE ORGANICS

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:

Result

0

0

0

0

0

0

18

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.4

.2

.2

.2

.4

.4

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.4

.4

.2

!0003

Aqueous
1

04/15/94
04/19/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q
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METHOD 8260

boratory: Recra Environmental, Inc.b Job No: A94-1495

Lab Samp ID: A4149502

ient ID: MW-lS

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

TCL VOLATILE ORGANICS

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:

Result

0

0

0

0

0

0

40

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.4

.2

.2

.2

.4

.4

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.4

.4

.2

Aqueous
1

04/15/94
04/19/94

U

U

U

U

U

U

3004

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



boratory:b Job No:

Lab Samp ID:

lient ID:

METHOD 8260

Recra Environmental,
A94-1495

A4149503

RMW-2

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl
Vinyl
Total

acetate

chloride

Xylenes

DAMES & MOORE

Inc.

TCL VOLATILE ORGANICS

RECNY

Units = UG/L

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:

Result

9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.2

.2

.2

.4

.4

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.4

.4

.2

10005

Aqueous
1

04/15/94
04/19/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q
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boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8260

Recra Environmental,
A94-1495

A4149504

MW-3

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl
Vinyl
Total

acetate

chloride

Xylenes

DAMES & MOORE

Inc.

TCL VOLATILE ORGANICS

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:

Result

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.4

.2

.2

.2

.4

.4

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.1

.2

.2

.2

.4

.4

.2

10006

Aqueous
1

04/15/94
04/19/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

BJ

U-

U

U

U

U

U

Q
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1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8260

Recra Environmental,
A94-1495

A4149505

CW-1

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

Inc.

DAMES & MOORE

Units

TCL VOLATILE ORGANICS

RECNY

UG/L.

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:

Result

0

0

0

0

0

0

25

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.4

.2

.2

.2

.4

.4

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.4

.4

.2

10097

Aqueous
1

04/15/94
04/19/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

laboratory:
lab Job No:

Lab Samp ID:

lient ID:

METHOD 8260

Recra Environmental,
A94-1495

A4149506

TRIP BLANK

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane

Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

Inc.

TCL VOLATILE ORGANICS

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:

Result

0.

0.

0.

0.

0

0

0.

0.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

2

2

2

.4

.4

2

2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.4

.4

.2

;0008

Aqueous
1

04/14/94

04/19/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8260

Recra Environmental,
A94-1495

AM005531

VBLK25

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform

Chloromethane

Dibromochloromethane

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1, 2-Trichloroethane
Trichloroethene

Vinyl
Vinyl
Total

acetate

chloride

Xylenes

DAMES & MOORE

Inc.

TCL VOLATILE ORGANICS

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.4

.2

.2

.2

.4

.4

.2

.2

.3

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.4

.4

.2

Aqueous
1

10009

04/19/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

I

1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 625

Recra Environmental,
A94-1495

A4149501

MW-lD

Parameter

Acenaphthene
Acenaphthylene
Anthracene

Benzidine

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

2

4

2

55

9

6

3

5

3

6

7

7

3

2

3

3

2

4

5

3

3

2

2

5

21

3

2

3

2

30

12

52

7

2

.4

.4

.4

.8

.0

.1

.1

.1

.6

.1

.1

.1

.4

.1

.8

.4

.1

.2

.1

.1

.4

.4

.5

.4

.4

.4

.0

.1

.4

F0010

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

1

1

1

aboratory:ab Job No:

Lab Samp ID:

lient ID:

METHOD 625

Recra Environmental,
A94-1495

A4149501

MW-lD

Parameter

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-Di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

3

3

2

2

2

1

1

2

4

2

2

2

4

3

2

4

2

4

6

1

2

2

3

.1

.1

.8

.4

.4

.1

.2

.0

.6

.8

.0

.4

.5

.0

.8

.1

.4

.5

.8

.9

.4

.4

.4

0011

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1 METHOD 625

boratory: Recra Environmental,
b Job No: A94-1495

Lab Samp ID: A4149502

lient ID: MW-lS
Parameter

Acenaphthene
Acedaphthylene
Anthracene
Benzidine

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

2

4

2

55

9

6

3

5

3

6

7

7

3

2

3

3

2

4

5

3

3

2

2

5

21

3

2

3

2

30

12

52

7

2

.4

.4

.4

.8

.0

.1

.1

.1

.6

.1

.1

.1

.4

.1

.8

.4

.1

.2

.1

.1

.4

.4

.5

.4

.4

.4

.0

.1

.4

}0012

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

1

aboratory:ab Job No:

Lab Samp ID:

lient ID:

METHOD 625

Recra Environmental,
A94-1495

A4149502

MW-lS

Parameter

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

2-Nitrophenol

 4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-Di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 6-Trichlorophenol

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

3.

3.

2.

2.

2.

1

1

2

4

2

2

2

4

3

2

4

2

4

6

1

2

2

3

1

1

8

4

4

.1

.2

.0

.6

.8

.0

.4

.5

.0

.8

.1

.4

.5

.8

.9

.4

.4

.4

}0013

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

boratory:b Job No:

Lab Samp ID:

ient ID:

DAMES & MOORE

METHOD 625 - P.P. BASE NEUTRAL/ACID EXTRACTABLES

Recra Environmental, Inc.
A94-1495

A4149503

RMW-2

Parameter

Acenaphthene
Acenaphthylene
Anthracene

Benzidine

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

2

4

2

55

9

6

3

5

3

6

7

7

3

2

3

3

2

4

5

3

3

2

2

5

21

3

2

3

2

30

12

52

7

2

.4

.4

.4

.8

.0

.1

.1

.1

.6

.1

.1

.1

.4

.1

.8

.4

.1

.2

.1

.1

.4

.4

.5

.4

.4

.4

.0

.1

.4

:0014

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

boratory:b Job No:

Lab Samp ID:

 ient ID:

METHOD 625

Recra Environmental,
A94-1495

A4149503

RMW-2

Parameter

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-Di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,6- Trichlorophenol

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

3

3

2

2

2

1

1

2

4

2

2

2

4

3

2

4

2

4

6

1

2

2

3

.1

.1

.8

.4

.4

.1

.2

.0

.6

.8

.0

.4

.5

.0

.8

.1

.4

.5

.8

.9

.4

.4

.4

)0015

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

aboratory:ab Job No:

Lab Samp ID:

lient ID:

METHOD 625

Recra Environmental,
A94-1495

A4149504

MW-3

Parameter

Acenaphthene
Acenaphthylene
Anthracene

Benzidine

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

2

4

2

55

9

6

3

5

3

6

7

7

3

2

3

3

2

4

5

3

3

2

2

5

21

3

2

3

2

30

12

52

7

2

Result

.4

.4

.4

.8

.0

.1

.1

.1

.6

.1

.1

.1

.4

.1

.8

.4

.1

.2

.1

.1

.4

.4

.5

.4

.4

.4

.0

.1

.4

'0016

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 625

Recra Environmental,
A94-1495

A4149504

MW-3

Parameter

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-Di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:
Sample Date: ,
Analysis Date:
Extraction Date:

Result

3

3

2

2

2

1

1

2

4

2

2

2

4

3

2

4

2

4

6

1

2

2

3

.1

.1

.8

.4

.4

.1

.2

.0

.6

8

.0

.4

.5

.0

.8

.1

.4

.5

.8

.9

.4

.4

.4

}0017

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

METHOD 625

aboratory: Recra Environmental,
ab Job No: A94-1495

Lab Samp ID: A4149505
lient ID: CW-1

Parameter

Acenaphthene
Acenaphthylene
Anthracene

Benzidine

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

2

4

2

55

9

6

3

5

3

6

7

7

3

2

3

3

2

4

5

3

3

2

2

5

21

3

2

3

2

30

12

52

7

2

.4

.4

.4

.8

.0

.1

.1

.1

.6

.1

.1

.1

.4

.1

.8

.4

.1

.2

.1

.1

.4

.4

.5

4

.4

.4

.0

.1

.4

'0018

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



'5--

1

1

1

1

aboratory:ab Job No:

Lab Samp ID:

lient ID:

METHOD 625

Recra Environmental,
A94-1495

A4149505

CW-1

Parameter

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-Di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 6-Trichlorophenol

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

3

3

2

2

2

1

1

2

4

2

2

2

4

3

2

4

2

4

6

1

2

2

3

.1

.1

.8

.4

.4

.1

.2

.0

.6

.8

.0

.4

.5

.0

.8

.1

.4

.5

.8

.9

.4

.4

.4

F0019

Aqueous
1

04/15/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

boratory:b Job No:

Lab Samp ID:

lient ID:

METHOD 625

Recra Environmental,
A94-1495

AM004710

SBLK38

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzidine

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

1

3

1

44

7

4

2

4

2

5

5

5

2

1

2

3

1

3

4

2

2

1

1

4

16

2

1

2

1

24

10

42

5

1

.9

.5

.9

.8

.8

.5

.1

.5

.3

.7

.7

.5

.9

.5

.0

.9

.3

.2

.5

.5

.9

.9

.4

.7

.9

.7

.6

.7

.9

Aqueous
1

04/24/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

a0020



1

1

1

1

1

1

1

1

1

1

aboratory:ab Job No:

Lab Samp ID:

lient ID:

METHOD 625

Recra Environmental,
A94-1495

AM004710

SBLK38

Parameter

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-Di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 6-Trichlorophenol

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:
Sample Date:
Analysis Date:
Extraction Date:

Result

2

2

2

1

1

0

1

1

3

2

1

1

3

2

2

3

1

3

5

1

1

1

2

.5

.5

.2

.9

.9

.90

.0

.6

.7

.2

.6

.9

.6

.4

.2

.3

.9

.6

.4

.5

.9

.9

.7

0021

Aqueous
1

04/24/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

aboratory:ab Job No:

Lab Samp ID:
lient ID:

DAMES & MOORE

METHOD 8080

Recra Environmental,
A94-1495

A4149501

MW-lD

Parameter

Aldrin

alpha-BHC
beta-BHC

gamma-BHC (Lindane)
delta-BHC

Chlordane

4,4'-DDD
4,4'-DDE

4,4'-DDT
Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate
Endrin

Endrin ketone

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Inc.

TCL PESTICIDES

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

.050

.050

.050

.050

.050

.50

.10

.10

.10

.10

.10

.10

.10

.10

.10

.050

.050

.50

.0

i0022

Aqueous
1

04/15/94
05/06/94
04/21/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

1

1

aboratory:ab Job No:

Lab Samp ID:

lient ID:

DAMES & MOORE

METHOD 8080

Recra Environmental,
A94-1495

A4149502

MW-lS

Parameter

Aldrin

alpha-BHC
beta-BHC

gamma-BHC (Lindane)
delta-BHC

Chlordane

4,4'-DDD
4,4'-DDE

4,4'-DDT
Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate
Endrin

Endrin ketone

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Inc.

TCL PESTICIDES

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

.050

.050

.050

.050

.050

.50

.10

.10

.10

.10

.10

.10

.10

.10

.10

.050

.050

.50

.0

>0023

Aqueous
1

04/15/94
05/06/94
04/21/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

.U

U

Q



1

1

1

I

1

boratory:b Job.No:

Lab Samp ID:

ient ID:

DAMES & MOORE

METHOD 8080

Recra Environmental,
A94-1495

A4149503

RMW-2

Parameter

Aldrin

alpha-BHC
beta-BHC

gamma-BHC (Lindane)
delta-BHC

Chlordane

4,4'-DDD

4,4'-DDE
4,4'-DDT
Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate

Endrin

Endrin ketone

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Inc.

TCL PESTICIDES

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

.062

.062

.062

.062

.062

.62

.12

.12

.12

.12

.12

.12

.12

.12

.12

.062

.062

.62

.2

0024

Aqueous
1

04/15/94
05/06/94
04/21/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

1

1

1

L*oratory:
Lib Job No:
Lab Samp ID:

Cent ID:

I
Aldrin

lpha-BHCeta-BHC

gamma-BHC

elta-BHChlordane

4'-DDD

4,4'-DDE

1,4'-DDT
Ibieldrin

DAMES & MOORE

METHOD 8080

Recra Environmental,
A94-1495
A4149504

MW-3

Parameter

(Lindane)

Endosulfan I

ndosulfan IIndosulfan Sulfate
ndrin

,#ndrin ketone
IHeptachlor
Ideptachlor epoxide
Methoxychlor

oxaphene

Inc.

TCL PESTICIDES

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

.062

.062

.062

.062

.062

.62

.12

.12

.12

.12

.12

.12

.12

.12

.12

.062

.062

.62

.2

)0025

Aqueous
1

04/15/94

05/06/94
04/21/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

1

1

1

1

1

aboratory:ab Job No:

Lab Samp ID:

lient ID:

Aldrin

alpha-BHC
beta-BHC

gamma-BHC
delta-BHC
Chlordane

4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin

DAMES & MOORE

METHOD 8080

Recra Environmental,
A94-1495

A4149505
CW-1

Parameter

(Lindane)

Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin

Endrin ketone

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Inc.

TCL PESTICIDES

RECNY

Units = UG/L

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

.062

.062

.062

.062

.062

.62

.12

.12

.12

.12

.12

.12

.12

.12

.12

.062

.062

.62

.2

)0026

Aqueous
1

04/15/94
05/06/94
04/21/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



1

1

1

boratory:
b Job No:

Lab Samp ID:

ient ID:

DAMES & MOORE

METHOD 8080

Recra Environmental,
A94-1495

AG002443

METHOD BLANK

Parameter

Aldrin

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Chlordane

4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate
Endrin

Endrin ketone

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Inc.

TCL PESTICIDES

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

.050

.050

.050

.050

.050

.50

.10

.10

.10

.10

.10

.10

.10

.10

.10

.050

.050

.50

.0

Aqueous
1

: 0027

05/06/94
04/21/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q



Laboratory:
Lab Job No:

Sl TOL

52 BFB

53 DCE

Recra Environmental, Inc.
A94-1495

RECNY

Client Sample ID

CW-1
MW-lD

MW-lS

MW-3

R*1-2

TRIP BIANK

VBLK25

Tbluene-D8

p-Bromofluorobenzene
1,2-Dichloroethane-D4

# Oolumn to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

DAMES & MOORE

METHOD 8260 - TCL VOLATILE ORGANICS

WATER SURROGATE REOOVERY

Lab Sample ID

A4149505

A4149501

A4149502

A4149504

A4149503

A4149506

AM005531

91

93

95

94

95

96

96

S1

TOL #

S2

BFB #

112

112

114

114

110

109

105

S3

DCE #

88

89

86

90

91

92

94

0
N



Laboratory:
Lab Job No:

Sl NBZ

52 FBP

S3 TPH

54 PHL

Recra Environmental, Inc.
A94-1495

Client Sample ID

CW-1

MW-lD

MW-lS

MW-3

RM,1'-2

SBLK38

Nitrobenzene-DS

2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

DAMES & MOORE

METHOD 625 - P.P. BASE NEUTRAL/ACID EXTRACTABLES
WATER SURROGATE REOOVERY

RE[llY

Lab Sample ID

A4149505

A4149501

A4149502

A4149504

A4149503

AM004710

# Oolumn to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

S1

NBZ #

58

69

63

66

68

52

48

57

45

54

52

47

S2

FBP #

SS 2FP

56 TBF

81

106

86

83

90

116

S3

TPH #

31

30

42

43

48

34

S4

PHL #

S5

2FP #

39

42

51

54

56

48

2-Fluorophenol
2,4,6-Tribromophenol

S6

TBF #

48

79

79

101

112

94

6
0
e
OD



Laboratory:
Lab Job No:

Sl DCBP

52 TCMX

Recra Environmental, Inc.
A94-1495

RECNY

Client Sample ID

CW-1

MEIHOD BLANK

MW- lD

MW-lS

MW-3

RMW-2

Decachlorobiphenyl
Tetrachloro-m-xylene

# Column to be Used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

DAMES & MOORE

METHOD 8080 - TCL PESTICIDES

WATER SURROGATE REOOVERY

Lab Sample ID

A4149505

AG002443

A4149501

A4149502

A4149504

A4149503

S1

DCBP #

65

70

45

50

50

55

S2

Eg #

75

50

75

80

75

75

6
0
CK)
0



Laboratory:
Lab Job No:

ISl BCM

IS2 DFB

IS3 CBZ

Recra Ernrironmental, Inc.
A94-1495

RECRY

Client Sample ID

CW-1
MY-lD

MW-lS

MW-3

RMW-2

TRIP BIANK

VBLK25

Bmmochloromethane

1,4-Difluorobenzene
Chlorobenzene-DS

# Oolumn to be used to flag recovery values
* Values outside of contract required QC limits

DAMES & r,DORE

METHOD 8260 - TCL VOLATILE ORGANICS

WATER INIERML SInNDARDS REaOVERY

Lab Sample ID

A4149505

A4149501

A4149502

A4149504

A4149503

A4149506

AM005531

86

78

72

86

89

82

88

ISl

Bal #

IS2

DFB #

70

71

66

74

78

79

84

IS3

CBZ #

76

74

68

76

80

77

82

0
CJ



ISl

IS2

IS3

IS4

Laboratory:
Lab Job No:

DCB

Npr

PHN

Recra Environmental, Inc.
A94-1495

Client Sample ID

CW-1

MW-lD

MW-lS

MW-3

Rl*1'-2

SBLK38

1,4-Dichlorobenzene-D4

Naphthalene-D8
Acenaphthene-D10
Phenanthrene-D10

DAMES & MOORE

MenDD 625 - P.P. BASE NEUIRAL/ACID E]C[RACIABLES
WATER INIERNALSTANDARDS REOOVERY

RECSY

Lab Sample ID

A4149505

A4149501

A4149502

A4149504

A4149503

AM004710

# Oolumn to be used to flag recavery values
* Values outside of contract required QC limits

90

92

104

81

96

110

ISl

DCB #

IS2

NPT #

94

95

105

88

96

110

ISS CRY

IS6 PRY

IS3

ANT #

96

98

113

93

105

110

95

101

112

96

102

110

IS4

PHN #

Chrysene-D12
Perylene-D12

ISS

CRY #

78

78

90

89

101

73

90

81

91

105

108

85

IS6

PRY #

0
e

N



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total
Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total
Zinc - Total

Recra Environmental,
A94-1495

A4149501

MW-lD

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L

RECNY

Method

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Digestion
Date

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/26/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94

05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94

05/02/94
05/02/94

Matrix:

Sample Date:

Dilution Factor: 1

Result

0.49

0.0060

0.0030

0.083

0.0030

0.010

178

0.010

0.010

0.010

18.4

0.0020

20.1

853

0.00040

0.030

11.3

0.0030

0.010

38.5

0.0030

0.010

0.035

Aqueous
04/15/94

U

U

U

U

U

U

U

U

U

U

U

U

Q

0

CA

U

U I



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Recra Environmental,
A94-1495

A4149502

MW-lS

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L

RECNY

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Method Digestion
Date

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/26/94
04/29/94
04/29/94
04/29/94

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

Analysis
Date

05/02/94
05/03/94
05/03/94

05/02/94
05/02/94

05/02/94
05/02/94

05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94

05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:

Dilution Factor: 1

Result

3.9

0.0060

0.0030

0.12

0.0030

0.010

94.8

0.010

0.010

0.023

39.6

0.15

7.2

1.9

0.00040

0.030

11.4

0.0030

0.010

18.0

0.0030

0.010

0.094

Aqueous
04/15/94

U

U

U

U

U

U

U

U

U

U

U

U

Q

0

gh



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total
Calcium - Total

Chromium - Total
Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total
Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Recra Environmental,
A94-1495

A4149503

RMW-2

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L

RECNY

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Method Digestion
Date

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/26/94

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94

05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:

Dilution Factor: 1

Result

1.8

0.0060

0.0050

0.36

0.0030

0.010

164

0.010

0.010

0.015

18.2

0.014

76.9

1.4

0.00040

0.030

23.7

0.0030

0.010

68.6

0.0030

0.010

0.076

Aqueous
04/15/94

U

U

U

U

U

U

U

U

U

U

U

Q

0

CA



L

Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Recra Environmental,
A94-1495

A4149504

MW-3

Inc.

MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

DAMES & MOORE

Total Metals Analysis

Units

RECNY

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Method Digestion
Date

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/26/94
04/29/94
04/29/94
04/29/94
04/29/94

04/29/94
04/29/94
04/29/94
04/29/94

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94

05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:

Dilution Factor: 1

Result

0.68

0.0060

0.0030

0.15

0.0030

0.010

39.6

0.010

0.010

0.010

1.3

0.0020

6.3

0.066

0.00040

0.030

2.8

0.0030

0.010

12.6

0.0030

0.010

0.039

Aqueous
04/15/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

CD
0
CJ

C)



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total
Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total
Silver - Total

Sodium - Total

Thallium - Total

Vanadium - Total

Zinc - Total

Recra Environmental,
A94-1495

A4149505

CW-1

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L

RECNY

Method

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Digestion
Date

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/26/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:

Dilution Factor: 1

Result

1.5

0.0060

0.0040

0.11

0.0030

0.010

350

0.010

0.029

0.012

8.1

0.012

52.7

1.6

0.00040

0.036

4.2

0.0030

0.010

48.8

0.0030

0.010

0.071

Aqueous
04/15/94

U

U

U

U

U

U

U

U

U

Q

0
0



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total
Barium - Total

Beryllium - Total
Cadmium - Total
Calcium - Total

Chromium - Total
Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total
Selenium - Total
Silver - Total
Sodium - Total
Thallium - Total
Vanadium - Total

Zinc - Total

Recra Environmental,
A94-1495

AW001328

METHOD BLANK

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

RECNY

Method

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Digestion
Date

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/26/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:
Aqueous

Dilution Factor: 1

Result

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

.090

.0060

.0030

.020

.0030

.010

.0

.010

.010

.010

.040

.0020

.10

.0050

.00020

.030

.20

.0030

.010

.0

.0030

.010

.010

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

0
0
U



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Recra Environmental,
A94-1495

A4149501

MW-lD

Parameter

Aluminum - Soluble

Antimony - Soluble
Arsenic - Soluble

Barium - Soluble

Beryllium - Soluble
Cadmium - Soluble

Calcium - Soluble

Chromium - Soluble

Cobalt - Soluble

Copper - Soluble
Iron - Soluble

Lead - Soluble

Magnesium - Soluble
Manganese - Soluble
Mercury - Soluble
Nickel - Soluble
Potassium - Soluble

Selenium - Soluble
Silver - Soluble

Sodium - Soluble
Thallium - Soluble

Vanadium - Soluble
Zinc - Soluble

DAMES & MOORE

Soluble Metals Analysis

Inc.- RECNY

Units

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

Method

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94

05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:
Aqueous
04/15/94

Dilution Factor: 1

Result

0.090

0.0060

0.0030

0.072

0.0030

0.010

175

0.010

0.010

0.010

19.0

0.0020

18.4

0.78

0.00040

0.030

11.8

0.0030

0.010

38.7

0.0030

0.010

0.010

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

0
0
42

J



DAMES & MOORE

Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Recra Environmental,
A94-1495

A4149502

MW-lS

Parameter

Aluminum - Soluble

Antimony - Soluble
Arsenic - Soluble
Barium - Soluble

Beryllium - Soluble
Cadmium - Soluble

Calcium - Soluble
Chromium - Soluble

Cobalt - Soluble

Copper - Soluble
Iron - Soluble
Lead - Soluble

Magnesium - Soluble
Manganese - Soluble
Mercury - Soluble
Nickel - Soluble

Potassium - Soluble

Selenium - Soluble
Silver - Soluble

Sodium - Soluble
Thallium - Soluble
Vanadium - Soluble
Zinc - Soluble

Soluble Metals Analysis

Inc.- RECNY

Units

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

Method

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94

05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:
Aqueous
04/15/94

Dilution Factor: 1

Result

0.090

0.0060

0.0040

0.097

0.0030

0.010

94.4

0.010

0.010

0.010

43.2

0.0020

6.9

1.9

0.00040

0.030

11.4

0.0030

0.010

17.2

0.0030

0.010

0.012

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

25
0

0



 Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Recra Environmental,
A94-1495

A4149503

RMW-2

Parameter

Aluminum - Soluble

Antimony - Soluble
Arsenic - Soluble

Barium - Soluble

Beryllium - Soluble
Cadmium - Soluble

Calcium - Soluble

Chromium - Soluble

Cobalt - Soluble

Copper - Soluble
Iron - Soluble

Lead - Soluble

Magnesium - Soluble
Manganese - Soluble
Mercury - Soluble
Nickel - Soluble

Potassium - Soluble

Selenium - Soluble

Silver - Soluble

Sodium - Soluble

Thallium - Soluble

Vanadium - Soluble

Zinc - Soluble

DAMES & MOORE

Soluble Metals Analysis

Inc.- RECNY

Units

MG/L
MG/L
MG/L

MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Method Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94

05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94

05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94

05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:
Aqueous
04/15/94

Dilution Factor: 1

Result

0.090

0.0060

0.0030

0.37

0.0030

0.010

150

0.010

0.010

0.010

19.3

0.0020

71.0

1.5

0.00040

0.030

22.5

0.0030

0.010

68.2

0.0030

0.010

0.010

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

0



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Recra Environmental,
A94-1495

A4149504

MW-3

Parameter

Aluminum - Soluble

Antimony - Soluble
Arsenic - Soluble

Barium - Soluble

Beryllium - Soluble
Cadmium - Soluble

Calcium - Soluble
Chromium - Soluble

Cobalt - Soluble

Copper - Soluble
Iron - Soluble

Lead - Soluble

Magnesium - Soluble
Manganese - Soluble
Mercury - Soluble
Nickel - Soluble

Potassium - Soluble
Selenium - Soluble
Silver - Soluble

Sodium - Soluble
Thallium - Soluble

Vanadium - Soluble
Zinc - Soluble

DAMES & MOORE

Soluble Metals Analysis

Inc.- RECNY

Units

MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

Method

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:
Aqueous
04/15/94

Dilution Factor: 1

Result

0.090

0.0060

0.0030

0.15

0.0030

0.010

26.8

0.010

0.010

0.010

0.040

0.0020

4.7

0.0050

0.00040

0.030

3.1

0.0030

0.010

13.4

0.0030

0.010

0.010

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

0
0

N



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Recra Environmental,
A94-1495

A4149505

CW-1

Parameter

Aluminum - Soluble

Antimony - Soluble
Arsenic - Soluble

Barium - Soluble

Beryllium - Soluble
Cadmium - Soluble

Calcium - Soluble
Chromium - Soluble

Cobalt - Soluble

Copper - Soluble
Iron - Soluble

Lead - Soluble

Magnesium - Soluble
Manganese - Soluble
Mercury - Soluble
Nickel - Soluble

Potassium - Soluble

Selenium - Soluble

Silver - Soluble

Sodium - Soluble

Thallium - Soluble

Vanadium - Soluble

Zinc - Soluble

DAMES & MOORE

Soluble Metals Analysis

Inc.- RECNY

Units

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Method Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:
Aqueous
04/15/94

Dilution Factor: 1

Result

0.090

0.0060

0.0030

0.089

0.0030

0.010

211

0.010

0.021

0.010

1.4

0.0020

42.4

1.2

0.00040

0.030

3.9

0.0030

0.010

48.2

0.0030

0.010

0.015

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

0
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RECRA

ENVIRONMENTAL

INC.

Chemical and Environmental Analysis Services

Mr. Peter Smith

Dames & Moore, Inc.
3065 Southwestern Blvd.
Orchard Park, NY 14127

RE: Analytical Results

Dear Mr. Smith:

May 27, 1994
RECEIVED

Dimee & Moore

9AY 3 11994

Please find enclosed results concerning the analyses of the samples recently submitted by your
firm. The pertinent information regarding these analyses is listed below:

Quote #:

Project Name:
Project #:

Matrix:

Samples Received:
Sample Date:

NY94-415

Ramco Steel

25848-001

Aqueous, Soil
04/18/94

04/18/94

If you have any questions concerning these data, please contact Mr. Robert E. Steiner, Program
Manager at (716) 691-2600 and refer to the I.D. number listed below. It has been our pleasure
to provide Dames & Moore, Inc. with environmental testing services. We look forward to
serving you in the future.

RES/RKW/rs

Enclosure

Sincerely,

RECRA ENVIRONMENTAL, INC.

CL«'Plrt.
prs- Robert K. Wyeth- v

Laboratory Director

*YE»14
Robert E. Steiner

Program Manager

I.D. #94-1516

#NY4A5027

 Audubon Business Centre • 10 Hazelwood Drive • Amherst. New York 14228-2298 • (716) 691-2600
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METHODOLOGIES

ANALYTICAL RESULTS

Prepared For

Dames & Moore, Inc.
3065 Southwestern Blvd.

Orchard Park, NY 14127

Prepared By

Recra Environmental, Inc.
10 Hazelwood Drive

Amherst, New York 14228-2298

The specific methodology employed in obtaining the enclosed analytical results is
indicated on the specific data table. The method number presented refers to one of the
following U.S. Environmental Protection Agency references.

* "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846),
Third Edition, August 1993, "U.S. Environmental Protection Agency Office of Solid
Waste.

* 40 CFR Part 136 "Guidelines Establishing Test Procedures for the Analysis of
Pollutants", U.S. Environmental Protection Agency.

COMMENTS

Comments pertain to data on one or all pages of this report.

The enclosed data has been reported utilizing data qualifiers (Q) as defined on the
Organic and Inorganic Data Comment Pages.

Quality control analysis was performed on a batch basis. All results were within
acceptable limits with the exceptions listed below.

The results of soil samples have been corrected for moisture content and are reported
on a dry weight basis.

| . RECRA
  ENVIRONMENTAL

INC.

10001
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1

1

1

1

1

1

1

1

1

1

1

1

VOLATILE DATA

No deviations from protocol were encountered during analysis.

SEMIVOLATILE DATA

Sample RS-1 exhibited three (3) internal standard compounds as outside of quality
control limits. This sample was re-analyzed with similar results. Both sets of data are
included.

Sample RS-2 exhibited two (2) surrogate and all six (6) internal standard compounds
as outside of quality control limits. This sample was re-analyzed with similar results. Both
sets of data are included.

Sample RS-3 exhibited two (2) surrogate and all six (6) internal standard compounds
as outside of quality control limits. This sample was re-analyzed with one (1) internal
standard compound remaining outside of quality control limits. Both sets of data are
included.

Sample RS-4 exhibited four (4) internal standard compounds as outside of quality
control limits. This sample was re-analyzed with two (2) internal standards remaining
outside of quality control limits.

PESTICIDE/PCB DATA

Due to the presence of Aroclor 1260 in samples RS-1 and RS-2, the recoveries of
surrogate compound Hexabromobenzene could not be calculated in these samples.

METALS DATA

No deviations from protocol were encountered during analysis.

|. RECRA
 . ENVIRONMENTAL

INC.

10002
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1

1

1

1

1

1

1

1

1

1

1

ORGANIC DATA COMMENT PAGE

Laboratory Name: Recra Environmental, Inc.

USEPA Defined Organic Data Qualifiers:

3

U

C

B

D

E

G

L

T

N

A

P

| al RECRA
  ENVIRONMENTAL

INC.

Indicates compound was analyzed for but not detected.

Indicates an estimated value. This flag is used either when estimating
a concentration for tentatively identified compounds where a 1:1
response is assumed, or when the mass spectral data indicates the
presence of a compound that meets the identification criteria but the
result is less than the sample quantitation limit but greater than zero.

This flag applies to pesticide results where the identification has been
confirmed by GC/MS.

This flag is used when the analyte is found in the associated blank as
well as in the sample.

This flag identifies compounds whose concentrations exceed the
calibration range of the GC/MS instrument for that specific analysis.

This flag identifies all compounds identified in an analysis at a
secondary dilution factor.

The TCLP Matrix Spike recovery was greater than the upper limit of
the analytical method.

The TCLP Matrix Spike recovery was lower than the lower limit of the
analytical method.

This flag is used when the analyte is found in the associated TCLP
extraction as well as in the sample.

Indicates presumptive evidence of a compound. This flag is only used
for tentatively identified compounds, where the identification is based
on a mass spectral library search. It is applied to all TIC results.

This flag is used for a pesticide/Aroclor target analyte when there is
greater than 25% difference for detected concentrations between the
two GC columns. The lower of the two values is reported on the Form
I and flagged with a "P".

This flag indicates that a TIC is a suspected aldol-condensation
product.

10003
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1

1

1

1

I

1

1

1

1

INORGANIC DATA COMMENT PAGE

Laboratory Name: Recra Environmental. Inc.

USEPA Defined Inorganic Data Qualifiers:

B

U

E

S

N

+

Indicates a value greater than or equal to the instrument detection
limit, but less than the contract required detection limit.

Indicates element was analyzed for but not detected. Report with the
detection limit value (e.g., 100).

Indicates a value estimated or not reported due to the presence of
interference.

Indicates value determined by Method of Standard Addition.

Indicates spike sample recovery is not within control limits.

Indicates duplicate analysis is not within control limits.

Indicates the correlation coefficient for Method of Standard Addition
is less than 0.995.

M - Indicates duplicate injection results exceeded control limits.

W - Post digestion spike for Furnace AA analysis is out of control limits
(85-115%), while sample absorbance is less than 50% of spike
absorbance.

7.1. RECRA
-1 /6, ENVIRONMENTAL

. 10004



1

1

aboratory:ab Job No:

Lab Samp ID:

lient ID:

METHOD 8260

Recra Environmental,
A94-1516

A4151601

RMW-1

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane

Chloroform
Chloromethane

Dibromochloromethane

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2- Tetrachloroethane
Tetrachloroethene

Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

Inc.

TCL VOLATILE ORGANICS

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:

Result

0

0

0

0

0

0

8

0

4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.4

.2

.2

.2

.4

.4

.2

.4

.2

.4

.2

.9

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.4

.4

.2

Aqueous
1

04/18/94
04/19/94

U

U

U

U

U

U

U

B

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

10005



1

I

boratory:b Job No:

Lab Samp ID:
ient ID:

METHOD 8260

Recra Environmental,
A94-1516

AM005523

METHOD BLANK

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane

Dibromochloromethane

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2- Tetrachloroethane
Tetrachloroethene

Toluene

1,1, 1-Trichloroethane
1,1,2- Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

Inc.

TCL VOLATILE ORGANICS

RECNY

Units'= UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.4

.2

.2

.2

.4

.4

.2

.2

.3

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.4

.2

.2

.2

.2

.2

.2

.2

.4

.4

.2

Aqueous
1

04/19/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

10006



DAMES & MOORE

METHOD 8240

boratory: Recra Environmental, Inc.
b Job No: A94-1516

Lab Samp ID: A4151602

ient ID: RS-1

Parameter Units

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2- Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

TCL VOLATILE ORGANICS

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
% Dry Weight:

Result

37

18

18

18

37

37

18

18

18

37

13

37

18

18

18

18

18

18

18

18

18

37

18

37

18

18

18

18

18

18

18

37

37

18

Soil

1

04/18/94
04/19/94
26.00

U

U

U

U

U

U

U

U

U

U

3

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

10007

Low



1

METHOD 8240

boratory: Recra Environmental,
b Job No: A94-1516

Lab Samp ID: A4151603

ient ID: RS-2

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

Inc.

Units

TCL VOLATILE ORGANICS

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
% Dry Weight:

Result

26

13

13

13

26

26

13

13

13

26

6

26

13

13

13

13

13

13

13

13

13

26

13

26

13

13

13

13

13

13

13

26

26

13

Soil

1

04/18/94
04/19/94
38.00

U

U

U

U

U

U

U

U

U

U

3

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

10008

Low



boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8240

Recra Environmental,
A94-1516

A4151604

RS-3

Parameter

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

ChloromethaneDibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2- Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

Inc.

Units

TCL VOLATILE ORGANICS

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
% Dry Weight:

Result

20

10

10

10

20

20

10

10

10

20

10

20

10

10

10

10

10

10

10

10

10

20

10

20

10

10

10

10

10

10

10

20

20

10

Soil

1

04/18/94

04/19/94
51.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

F)009

Low



1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8240

Recra Environmental,
A94-1516

A4151605

RS-4

Parameter

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

Inc.

Units

TCL VOLATILE ORGANICS

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
% Dry Weight:

Result

23

11

11

11

23

23

11

11

11

23

11

23

11

11

11

11

11

11

11

11

11

23

11

23

11

11

11

11

11

11

11

23

23

11

Soil

1

04/18/94
04/19/94
43.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

10010

Low



1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8240

Recra Environmental,
A94-1516

AM005508

METHOD BLANK

Parameter

Acetone

Benzene

Bromodichloromethane
Bromoform
Bromomethane

2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chlorof6rm
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2- Tetrachloroethane
Tetrachloroethene
Toluene

1,1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate
Vinyl chloride
Total Xylenes

DAMES & MOORE

Inc.

Units

TCL VOLATILE ORGANICS

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
% Dry Weight:

Result

10

5

5

5

10

10

5

5

5

10

5

10

5

5

5

5

5

5

5

5

5

10

5

10

5

5

5

5

5

5

5

10

10

5

Soil

1

04/19/94
100.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

:0011

Low



METHOD 625

boratory: Recra Environmental,
b Job No: A94-1516

Lab Samp ID: A4151601

ient ID: RMW-1

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzidine

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

2

4

2

55

9

6

3

5

3

6

7

7

3

2

3

3

2

4

5

3

3

2

2

5

21

3

2

3

2

30

12

52

7

2

.4

.4

.4

.8

.0

.1

.1

.1

.6

.1

.1

.1

.4

.1

.8

.4

.1

.2

.1

.1

.4

.4

.5

.4

.4

.4

.0

.1

.4

Aqueous
1

04/18/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

'3012



METHOD 625

boratory: Recra Environmental,
b Job No: A94-1516

Lab Samp ID: A4151601

ient ID: RMW-1

Parameter

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-Di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

3

3

2

2

2

1

1

2

4

2

2

2

4

3

2

4

2

4

6

1

2

2

3

.1

.1

.8

.4

.4

.1

.2

.0

.6

.8

.0

.4

.5

.0

.8

.1

.4

.5

.8

.9

.4

.4

.4

Aqueous
1

04/18/94
04/25/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

,0013



1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 625

Recra Environmental,
A94-1516

AM004734

METHOD BLANK

Parameter

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-Di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

Inc. RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

2

2

2

1

1

0

1

1

3

2

1

1

3

2

2

3

1

3

5

1

1

1

2

.5

.5

.2

.9

.9

.90

.0

.6

.7

.2

.6

.9

.6

.4

.2

.3

.9

.6

.4

.5

.9

.9

.7

Aqueous
1

04/24/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

'0015



1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 625

Recra Environment 1,
A94-1516

AM004734

METHOD BLANK

Parameter

Acenaphthene
Acenaphthylene
Anthracene

Benzidine
Benzo(a)arthracene
Benzo(b)fluoranchene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisoproryl) ..er
Bis(2-ethylhexyl) phth ize
4-Bromophenyl phenyl ecner
Butyl benzyl phthalate
4-Chloro-3-methylphenc-
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
1,2-Diphenylhydrazine
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

DAMES & MOORE

P.P. BASE NEUTRAL/ACID EXTRACTABLES

c. - RECNY

Units = UG/L

Matrix:

Dilution Factor

Sample Date:
Analysis Date:
Extraction Date:

Resul

1.

3.

1.

44

7

4

2

4

2

5

5

5

2

1

2

3

1

3

4

2

2

1

1

4

16

2

1

2

1

24

10

42

5

1

9

5

9

.8

.8

.5

.1

.5

.3

.7

.7

.5

.9

.5

.0

.9

.3

.2

.5

.5

.9

.9

.4

.7

.9

.7

.6

.7

.9

Aqueous
1

04/24/94
04/22/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

10014



METHOD 8270

DAMES & MOORE

- TCL SEMI-VOLATILE ORGANICS

boratory: Recra Environmental, Inc.
b Job No: A94-1516

Lab Samp ID: A4151602

(ient ID: RS-1

Parameter Units

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

500

1300

1300

1300

1300

1300

1300

1300

6400

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

2600

1300

1300

1300

1300

6400

Soil

1

04/18/94
04/26/94
04/25/94
24.50

8

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

0001t

Low



1

1

1

boratory:
b Job No:

Lab Samp ID:

ient ID:

DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

Recra Environmental,
A94-1516

A4151602
RS-1

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 5-Trichlorophenol
2,4,6-Trichlorophenol

Inc.

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

6400

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

340

1300

180

540

6400

6400

6400

1300

1300

6400

1300

1300

6400

1300

1300

1300

100

6400

1300

Soil

1

04/18/94
04/26/94
04/25/94
24.50

U

U

U

U

U

U

U

U

U

U

U

U

G

U

3

U

U

U

U

U

U

U

U

U

U

U

U

3

U

U

Q

10017

Low



1

1

1

1
DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

boratory: Recra Environmental,
b Job No: A94-1516

Lab Samp ID: A4151602RI

ient ID: RS-1RE

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

Inc.

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

1000

1300

1300

1300

1300

1300

1300

1300

6400

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

2600

1300

1300

1300

1300

6400

Soil

1

04/18/94
05/03/94
04/25/94
24.50

3

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

10018

Low



1

1

1

1

METHOD 8270

Recra Environmental,
A94-1516

A4151602RI

RS-1RE

boratory:b Job No:

Lab Samp ID:

ient ID:

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 5-Trichlorophenol
2,4, 6-Trichlorophenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

UG/KG Result

6400

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

330

1300

200

540

6400

6400

6400

1300

1300

6400

1300

1300

6400

1300

1300

1300

130

6400

1300

Soil

1

04/18/94
05/03/94
04/25/94
24.50

U

U

U

U

U

U

U

U

U

U

U

U

J

U

3

3

U

U

U

U

U

U

U

U

U

U

U

U

a

U

U

Q

:0015

Low



1

1

1

I

1

METHOD 8270

DAMES & MOORE

boratory: Recra Environmental, Inc.
b Job No: A94-1516

Lab Samp ID: A4151603

ient ID: RS-2

Parameter Units

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodipheriylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

TCL SEMI-VOLATILE ORGANICS

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

1100

700

700

700

700

700

700

700

3400

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

7CC

703

1400

700

700

700

700

3400

Soil

1

04/18/94
04/26/94
04/25/94
46.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

30020

Low



1
1

1

1

1

boratory:
Llb Job No:

Lab Samp ID:

ient ID:

DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

Recra Environmental,
A94-1516

A4151603
RS-2

Parameter

1
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 5-Trichlorophenol
2,4,6- Trichlorophenol

Inc.

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

3400

700

700

700

700

700

700

700

700

700

700

700

230

700

700

480

3400

3400

3400

700

700

3400

700

700

3400

700

700

700

700

3400

700

Soil

1

04/18/94
04/26/94
04/25/94
46.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

:0021

Low



1

1

1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8270

Recra Environmental,
A94-1516

A4151603RI

RS-2RE

Parameter

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

380

700

700

700

700

700

700

700

3400

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

69

700

110

1400

700

700

700

700

3400

Soil

1

04/18/94
05/03/94
04/25/94
46.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

3

U

U

U

U

U

U

U

Q

:0022

Low



1

1

1

DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

boratory: Recra Environmental,
b Job No: A94-1516

Lab Samp ID: A4151603RI

(ient ID: RS-2RE

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4- Trichlorobenzene
2,4, 5-Trichlorophenol
2,4, 6-Trichlorophenol

Inc.

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:
% Dry Weight:

Result

3400

700

700

700

700

700

700

700

700

700

700

700

180

700

190

530

3400

3400

3400

700

700

3400

700

700

3400

700

700

700

700

3400

700

Soil

1

04/18/94

05/03/94
04/25/94
46.00

U ,

U

U

U

U

U

U

U

U

U

U

U

G

U

3

8

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

;0023

Low



1

1

Iboratory:
IMb Job No:

Lab Samp ID:

ient ID:

METHOD 8270

Recra Environmental,
A94-1516

A4151604

RS-3

Parameter

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitr6-2-methylphenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

69

80

100

320

850

640

640

300

3100

640

640

640

640

640

640

640

640

640

640

640

640

410

640

76

640

640

640

640

1300

640

640

640

640

3100

Soil

1

04/18/94
04/26/94
04/25/94
50.40

a

8

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

3

U

3

U

U

U

U

U

U

U

U

U

U

Q

:0024

Low



boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8270

Recra Environmental,
A94-1516

A4151604

RS-3

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 5-Trichlorophenol
2,4, 6-Trichlorophenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

3100

640

640

640

460

640

640

640

640

640

640

640

190

640

640
130

3100

3100

3100

640

640

3100

640

640

3100

240

640

380

640

3100

640

Soil

1

04/18/94
04/26/94
04/25/94
50.40

U

U

U

U

U

U

U

U

U

U

U

8

U

U

U

U

U

U

U

U

U

U

U

8

U

3

U

U

U

Q

1025

Low



aboratory:ab Job No:'

Lab Samp ID:
lient ID:

METHOD 8270

Recra Environmental,
A94-1516

A4151604RI
RS-3RE

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl-phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

80

65

94

360

480

640

640

180

3100

640

640

640

640

640

640

640

640

640

640

640

640

440

640

76

640

640

640

640

1300

640

640

640

640

3100

Soil

1

04/18/94
05/03/94
04/25/94
50.40

3

8

3

3

a

U

U

3

U

U

U

U

U

U

U

U

U

U

U

U

U

3

U

a

U

U

U

U

U

U

U

U

U

U

Q

10026

Low



1

boratory:b Job No:

Lab Samp ID:

ient ID:

METHOD 8270

Recra Environmental,
A94-1516

A4151604RI

RS-3RE

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 5-Trichlorophenol

2,4,6-Trichlorophenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

3100

640

640

640

480

40

64Q
640

640

640

640

640

170

640

94

150

3100

3100

3100

640

640

3100

640

640

3100

280

640

460

640

3100

640

Soil

1

04/18/94
05/03/94
04/25/94
50.40

U

U

U

U

3

U

U

U

U

U

U

U

8

U

U

U

U

U

U

U

U

U

3

U

3

U

U

U

Q

;JO27

Low



1

boratory:b Job No:

Lab Samp ID:

 ient ID:

DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

Recra Environmental,
A94-1516

A4151605

RS-4

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

Inc.

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

1100

520

4700

8400

11000

4300

1000

6100

3600

750

750

750

750

12000

750

750

750

750

750

750

750

7100

450

1900

750

750

750

750

1500

750

750

750

750

3600

Soil

1

04/18/94
04/26/94
04/25/94
43.10

3

U

U

U

U

U

E

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

; 0026

Low



1

boratory:b Job No:

Lab Samp ID:

lient ID:

METHOD 8270

Recra Environmental,
A94-1516

A4151605

RS-4

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 5-Trichlorophenol
2,4,6-Trichlorophenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

3600

750

750

750

19000

2500

750

750

750

750

1600

750

1100

750

210

930

3600

3600

3600

750

750

3600

750

750

3600

19000

750

12000

750

3600

750

Soil

1

04/18/94

04/26/94
04/25/94
43.10

U

U

U

U

E

U

U

U

U

U

U

a

U

U

U

U

U

U

U

U

U

E

U

E

U

U

U

Q

10029

Low



DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

boratory: Recra Environmental,
Lab Job No: A94-1516

b Samp ID: A4151605DLient ID: RS-4 DL

Parameter

1

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

Inc.

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

1200

480

4700

9300

8200

3300

2400

5900

7300

1500

1500

1500

1500

9500

1500

1500

1500

1500

1500

1500

1500

7500

770

1900

1500

1500

1500

1500

3000

1500

1500

1500

1500

7300

Soil

2

04/18/94
04/27/94
04/25/94
43.10

DJ

DJ

D

D

D

D

D

D

U

U

U

U

U

D

U

U

U

U

U

U

U

D

DJ

D

U

U

U

U

U

U

U

U

U

U

Q

30030

Low



1 1

1

1

boratory:
Lab Job No:

b Samp ID:
ient ID:

1

METHOD 8270

Recra Environmental,
A94-1516

A4151605DL

RS-4 DL

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:
Sample Date:
Analysis Date:
Extraction Date:
% Dry Weight:

Result

7300

1500

1500

1500

20000

2600

1500

1500

1500

1500

3100

1500

1100

1500

1500

1100

7300

7300

7300

1500

1500

7300

1500

1500

7300

20000

1500

14000

1500

7300

1500

Soil

2

04/18/94
04/27/94
04/25/94
43.10

U

U

U

U

D

D

U

U

U

U

D

U

DJ

U

U

DJ

U

U

U

U

U

U

U

U

U

D

U

D

U

U

U

Q

10031

Low



1

1

1

METHOD 8270

Recra Environmental,
A94-1516

A4151605RI

RS-4RE

boratory:
fab Job No:

b Samp ID:
ient ID:

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

1100

460

4400

8100

4500

1900

1300

3300

3600

750

750

750

750

9800

750

750

750

750

750

750

750

7500

1300

1900

750

750

750

750

1500

750

750

750

750

3600

Soil

1

04/18/94
05/03/94
04/25/94
43.10

J

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

20032

Low



1

1

1

boratory:
Lab Job No:

b Samp ID:
ient ID:

DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

Recra Environmental,
A94-1516
A4151605RI

RS-4RE

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4, 5-Trichlorophenol
2,4, 6-Trichlorophenol

Inc.

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

3600

750

750

750

18000

2700

750

750

750

750

1400

750

990

750

160

1000

3600

3600

3600

750

750

3600

750

750

3600

20000

750

14000
50

3600

750

Soil

1

04/18/94
05/03/94
04/25/94
43.10

U

U

U

U

E

U

U

U

U

U

U

a

U

U

U

U

U

U

U

U

U

E

U

E

3

U

U

Q

:0033

Low



1

1

1

1

boratory:
Lab Job No:

b Samp ID:
ient ID:

METHOD 8270

Recra Environmental,
A94-1516

AM004735

METHOD BLANK

Parameter

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline

4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenylether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

DAMES & MOORE

Inc.

TCL SEMI-VOLATILE ORGANICS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

330

330

330

330

330

330

330

330

1600

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

660

330

330

330

330

1600

Soil

1

04/26/94
04/25/94
100.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

000.34

Low



1

1

1

1

1

DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

boratory: Recra Environmental,
Lab Job No: A94-1516

b Samp ID: AM004735ient ID: METHOD BLANK

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-nitrosodiphenylamine
N-Nitroso-Di-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol

Pyrene
1,2,4- Trichlorobenzene
2,4, 5-Trichlorophenol
2,4,6-Trichlorophenol

Inc.

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

1600

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

1600

1600

1600

330

330

1600

330

330

1600

330

330

330

330

1600

330

Soil

1

04/26/94
04/25/94
100.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

10035

Low



1

1

1

1

1

1

1

1

oratory:Job No:

Lab Samp ID:

Cient ID:

DAMES & MOORE

METHOD 8080

Recra Environmental,
A94-1516
A4151601

RMW-1

Parameter

Aldrin

alpha-BHC
beta-BHC

gamma-BHC (Lindane)
delta-BHC

Chlordane

4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin ketone

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Inc.

TCL PESTICIDES

RECNY

Units = UG/L

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

.062

.062

.062

.062

.062

.62

.12

.025

.12

.12

.12

.12

.12

.12

.12

.062

.062

.62

.2

Aqueous
1

04/18/94
05/06/94
04/21/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

t0076



1

1

1

1

1

1

1

1

1

DAMES & MOORE

METHOD 8080

Iboratory: Recra Environmental,
Mb Job No: A94-1516

Lab Samp ID: AG002443
ient ID: METHOD BLANK

Parameter

Aldrin

alpha-BHC
beta-BHC

gamma-BHC (Lindane)
delta-BHC
Chlordane

4,4'-DDD

4,4'-DDE
4,4'-DDT
Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate
Endrin

Endrin ketone

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Inc.

TCL PESTICIDES

RECNY

Units = UG/L

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

Result

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

.050

.050

.050

.050

.050

.50

.10

.10

.10

.10

.10

.10

.10

.10

.10

.050

.050

.50

.0

Aqueous
1

05/06/94
04/21/94

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

3037



1

1

I

1

1

boratory:
b Job No:

b Samp ID:
Client ID:

Aroclor
Aroclor

AroclorAroclor

Aroclor

AroclorAroclor

1016

1221

1232

1242

1248

1254

1260

METHOD 8080

Recra Environmental, Inc.
A94-1516

A4151602
RS-1

Parameter

DAMES & MOORE

POLYCHLORINATED BIPHENYLS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

140

280

140

140

250

520

140

Soil

1

04/18/94
04/25/94
04/21/94
28.00

U

U

U

U

Q

, 036

Low



1

1

1

METHOD 8080

aboratory: Recra Environmental,
ab Job No: A94-1516

ab Samp ID: A4151603

lient ID:
RS-2

Aroclor

Aroclor

Aroclor

Aroclor
Aroclor

Aroclor

Aroclor

1016

1221

1232

1242

1248

1254

1260

Parameter

DAMES & MOORE

Inc.

POLYCHLORINATED BIPHENYLS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

160

320

160

160

420

270

120

Soil

2

04/18/94

04/25/94
04/21/94
50.00

U

U

U

U

3

Q

; 70.39

Low



1

I

1

1

1

boratory:b Job No:

Lab Samp ID:

ient ID:

Aroclor

Aroclor

Aroclor

Aroclor

Aroclor
Aroclor

Aroclor

1016

1221

1232

1242

1248

1254

1260

METHOD 8080

Recra Environmental,
A94-1516

A4151604

RS-3

Parameter

Inc.

DAMES & MOORE

POLYCHLORINATED BIPHENYLS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

83

170

83

83

83

83

83

Result

Soil

1

04/18/94
04/25/94

04/21/94
48.00

U

U

U

U

U

U

U

Q

:9040

Low



1

1

1

1

boratory:b Job No:

Lab Samp ID:

ient ID:

Aroclor
Aroclor

Aroclor

Aroclor

Aroclor

Aroclor

Aroclor

1016

1221

1232

1242

1248

1254

1260

METHOD 8080

Recra Environmental,
A94-1516

A4151605

RS-4

Parameter

Inc.

DAMES & MOORE

POLYCHLORINATED BIPHENYLS

Units

RECNY

UG/KG

Matrix:

Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

77

150

77

77

77

77

77

Result

Soil

1

04/18/94
04/25/94
04/21/94
51.00

U

U

U

U

U

U

U

Q

)041

Low



1

1

1

boratory:b Job No:

Lab Samp ID:

ient ID:

Aroclor

Aroclor
Aroclor

Aroclor

Aroclor

Aroclor
Aroclor

1016

1221

1232

1242

1248

1254

1260

METHOD 8080

Recra Environmental,
A94-1516

AG002265

METHOD BLANK

Parameter

DAMES & MOORE

Inc.

POLYCHLORINATED BIPHENYLS

Units

RECNY

UG/KG

Matrix:
Dilution Factor:

Sample Date:
Analysis Date:
Extraction Date:

% Dry Weight:

Result

40

80

40

40

40

40

40

Soil

1

04/22/94
04/21/94
100.00

U

U

U

U

U

U

U

Q

J0042

Low



Laboratory:
Lab Job No:

Sl TDL

S2 BFB

53 DCE

Recra Environmental, Inc.
A94-1516

RECNY

Client Sample ID

MEIHOD BLANK

RMW-1

Toluene-D8

p-Bromofluorobenzene
1,2-Dichloroethane-D4

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

DAMES & MOORE

METHOD 8260 - TCL VOLATILE ORGANICS
WATER SURROGATE RECOVERY

(88

(86

(76

Lab Sample ID

AM005523

A4151601

QC Limits

110)

115)

114)

S1

TOL #

96

90

S2

BFB #

105

112

94

91

S3

DCE #

6

U



L

Laboratory:
Lab Job No:

Sl TOL

S2 BFB

53 DCE

Recra Environmental, Inc.
A94-1516

RECNY

Client Sample ID

VEIHOD BLANK

RS-1

RS-2

RS-3

RS-4

Toluene-D8

p-Bromofluorobenzene
1,2-Dichlomethane-D4

(81

(74

(70

DAMES & MOORE

METHOD 8240 - 'In., VOIATILE ORGANICS

SOIL SURROGATE REOOVERY

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

Lab Sample ID

AM005508

A4151602

A4151603

A4151604

A4151605

QC Limits

117)

121)

121)

100

115

111

113

116

S1

TOI, #

S2

BFB #

96

77

79

87

82

S3

DCE #

90

88

99

94

91

Q



laboratory:
Lab Job No:

Sl NBZ

S2 FBP

53 TPH

54 PHI

Recra Enviromental, Inc.
A94-1516

Client Sample ID

MeIHOD BIANK

RMW-1

Nitrobenzene-DS

2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

MEIHOD 625

REC:NY

Lab Sample ID

AM004734

A4151601

# Column to be used to flag recovery values
* Values outside of contract requiled QC limits
D Surzogates diluted out

(35
(43
(33
(10

DAMES & MOORE

- P. P. BASE NEUrRAL,/ACID EXIRACTABLES
WATER SURROGATE REOOVERY

S1

NBZ #

QC Limits

114)
116)
141)
94)

52

71

S2

FBP #

47

54

S3

TPH #

116

66

S5 2FP = 2-Fluorophenol
S6 TBF = 2,4,6-Tribramophenol

34

42

S4

PHL #

S5

2FP #

48

57

S6

TBF #

94

107

(21
(10

QC Limits

100)
123)

Ul



Laboratory:
Lab Job No:

Sl NBZ

S2 FBP

53 TPH

54 PHL

Recra Environmental, Inc.
A94-1516

Client Sample ID

MEIHOD BLANK

RS-1

RS-1RE

RS-2

RS-2RE

RS-3

RS-3RE

RS-4

RS-4 DL

RS-4RE

Nitrobenzene-DS

2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

RE(NY

120)

115)

137)

113)

*

DAMES & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS

SOIL SURROGATE REOOVERY

Lab Sample ID

AM004735

A4151602

A4151602RI

A4151603

A4151603RI

A4151604

A4151604RI

A4151605

A4151605DL

A4151605RI

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

(23

(30

(18

(24

S1

NBZ #

QC Limits

73

90

86

66

133

135

80

84

101

98

*

S2

FBP #

83

92

225

182

146

58

80

88

97

94

S5 2FP

S6 TBP

*

S3

TPH #

110

135

181

69

150

108

102

90

101

98

*

S4

PHL #

68

83

87

96

69

109

87

100

93

96

72

77

90

120

51

171

85

94

94

90

S5

2FP #

2-Fluorophenol
2,4,6-Tribromophenol

S6

TBP #

106

116

48

279 *

144 *

114

117

105

112

106

(25

(19

QC Limits

121)

122)

.-

0



laboratory:
Lab Job No:

Sl KNX

52 DCBP

Recra Enviromental, Inc.
A94-1516

RECNY

Client Sample ID

MEIHOD BLANK

RMW-1

Tetrachloro-m-xylene
Decachlorobiphenyl

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

(23
(24

DAMES & MOORE

METHOD 8080 - TUL PESTICIDES

WATER SURROGATE REOOVERY

Lab Sample ID

AG002443

A4151601

QC Limits

95)
114)

50

80

S1

M #

70

90

S2

DCBP #

-.



laboratory:
Iab Job No:

Sl HBB

Recra Enviromental, Inc.
A94-1516

Hexabmmobenzene

REINY

DAMES & MOORE

MEIHOD 8080 - POLYCHIDRINATED BIPHENYLS

SOIL SURROGATE REOOVERY

Client Sample ID

MEIHOD BIANK

RS-1

RS-2

RS-3

RS-4

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

Lab Sample ID

AG002265

A4151602

A4151603

A4151604

A4151605

QC Limits

(58 - 126)

S1

HBB #

59

0 *

0 *

66

58

5
C



ISl

IS2

IS3

Laboratory:
Lab Job No:

BCM

DFB

CBZ

Recra Environmental, Inc.
A94-1516

RFOT£

Client Sample ID

MEIHOD BLANK

RMW-1

Bmmochlommethane

1,4-Difluorobenzene
Chlorobenzene-DS

# Column to be used to flag recovery values
* Values outside of contract required QC limits

(50
(50

(50

DAMES & EORE

METHOD 8260 - TCL VOLATILE ORGANICS

WATER INIERNAL SInNDARDS RECOVERY

Lab Sample ID

AM005523

A4151601

QC Limits

200)

200)

200)

88

81

ISl

BCM #

84

68

IS2

DFB #

82

76

IS3

CBZ #

CO



Laboratory:
Lab Job No:

ISl BCM

IS2 DFB

IS3 CBZ

Recra Environmental, Inc.
A94-1516

RE£NY

Client Sample ID

Men©D BLANK

RS-1

RS-2

RS-3

RS-4

Bmmochlommethane

1,4-Difluorobenzene
Chlorobenzene-DS

(50

(50

(50

DAMES & MOORE

METHOD 8240 - TCL VOLATILE ORGANICS
SOIL INrERNAL STANDARDS REOOVERY

# Oolumn to be used to flag recovery values
* Values outside of contract required QC limits

Lab Sample ID

AM005508

A4151602

A4151603

A4151604

A4151605

QC Limits

200)

200)

200)

ISl

BCM #

91

78

75

86

75

IS2

DFB #

86

76

77

82

70

IS3

CBZ #

83

52

55

70

55

00
0/1
C



Laboratory:
Lab Job No:

ISl

IS2

IS3

IS4

DCB

Npr

ANr

PHN

Recra Errvironmental, Inc.
A94-1516

Client Sample ID

MEIHOD BLANK

RMW-1

1,4-Dichlorobenzene-D4
Naphthalene-D8
Aeenaphthene-D10
Phenanthrene-D10

DAMES & MOORE

MEIHOD 625 - P.P. BASE NEUTRAL/ACID EXTRACIABLES
WATER INIERAAL STANDARDS RECOVERY

REN£

Lab Sample ID

AM004734

A4151601

# Oolumn to be used to flag recovery values
* Values outside of contract required QC limits

(50

(50

(50
(50

ISl

DCB #

110

84

QC Limits

200)

200)

200)
200)

110

86

IS2

NPT #

ISS CRY

IS6 PRY

IS3

ANT #

110

89

IS4

PHN #

110

91

Chrysene-D12
Perylene-D12

73

82

ISS

CRY #

85

90

IS6

PRY #

(50

(50

QC Limits

200)

200)

C
Ul



Laboratory:
Lab Job No:

ISl DCB

IS2 NPT

IS3 ANT

IS4 PHN

Recra Environmental, Inc.
A94-1516

Client Sample ID

EIHOD BLANK

RS-1

RS-IRIS

RS-2

RS-2RE

RS-3

RS-3RE

RS-4

RS-4 DL

RS-4RE

1,4-Dichlorobenzene-D4
Naphthalene-D8
Aeenaphthene-D10
Phenanthrene-D10

RECNY

DAME & MOORE

METHOD 8270 - TCL SEMI-VOLATILE ORGANICS
SOIL INTERNAL STANDARDS RECOVERY

Lab Sample ID

AM004735

A4151602

A4151602RI

A4151603

A4151603RI

A4151604

A4151604RI

A4151605

A4151605DL

A4151605RI

# Column to be used to flag recovery values
* Values outside of contract required QC limits

(50
(50

(50

(50

ISl

DCB #

101

105

113

8

34

28

115

19

88

50

QC Limits

200)

200)

200)

200)

*

*

*

IS2

NPT #

96

102

114

10

16

15

117

35

87

47

ISS CRY

IS6 PRY

*

*

*

*

IS3

ANT #

92

82

49 *

4 *

5 *

24 *

134

44 *

91

49 *

IS4

PHN #

91

38

58

34

10

36

152

57

107

54

Chrysene-D12
Perylene-D12

*

*

*

ISS

CRY #

76

34

28

27

15

36

133

69

111

55

*

*

*

72

27

15

11

6

31

239

49

124

105

IS6

PRY #

*

*

*

*

*

*

*

(50
(50

QC Limits

200)

200)

6
0
Ul
N



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total
Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total
Chromium - Total
Cobalt - Total

Copper - Total
Iron - Total
Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total
Potassium - Total
Selenium - Total
Silver - Total
Sodium - Total
Thallium - Total
Vanadium - Total
Zinc - Total

Recra Environmental,
A94-1516

A4151601

RMW-1

DAMES & MOORE

Inc.

Total Metals Analysis

Units

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

RECNY

Method

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Digestion
Date

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/26/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:

Dilution Factor: 1

Result

11.9

0.0060

0.0050

0.13

0.0030

0.010

264

0.017

0.032

0.025

29.6

0.043

65.5

10.3

0.00040

0.093

29.1

0.0030

0.010

125

0.0030

0.032

0.36

Aqueous
04/18/94

U

U

U

U

U

U

U

Q

C/1
e



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

DAMES & MOORE

Recra Environmental,
A94-1516

A4151601

RMW-1

Parameter

Aluminum - Soluble
Antimony - Soluble
Arsenic - Soluble

Barium - Soluble

Beryllium - Soluble
Cadmium - Soluble

Calcium - Soluble

Chromium - Soluble

Cobalt - Soluble

Copper - Soluble
Iron - Soluble
Lead - Soluble

Magnesium - Soluble
Manganese - Soluble
Mercury - Soluble
Nickel - Soluble

Potassium - Soluble

Selenium - Soluble
Silver - Soluble

Sodium - Soluble

Thallium - Soluble

Vanadium - Soluble

Zinc - Soluble

Soluble Metals Analysis

Inc.- RECNY

Units

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Method Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94

05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:
Aqueous
04/18/94

Dilution Factor: 1

Result

0.090

0.0060

0.0030

0.071

0.0030

0.010

255

0.010

0.010

0.010

5.9

0.0020

69.6

12.2

0.00020

0.091

31.9

0.0030

0.010

140

0.0030

0.010

0.040

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

25

fA



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total
Calcium - Total
Chromium - Total
Cobalt - Total

Copper - Total
Hexavalent Chromium
Iron - Total
Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total
Selenium - Total
Silver - Total
Sodium - Total
Thallium - Total
Vanadium - Total
Zinc - Total

Recra Environmental,
A94-1516

A4151602

RS-1

Total

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

RECNY

Method

6010

6010

7060

6010

6010

6010

6010

6010

6010

6010

7195

6010

6010

6010

6010

7471

6010

6010

7740

6010

6010

7841

6010

6010

Digestion
Date

04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/18/94
04/25/94
04/25/94
04/25/94
04/25/94
04/21/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94

Analysis
Date

04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/18/94
04/26/94
04/26/94
04/26/94
04/26/94
04/21/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94

Matrix: Soil

Sample Date: 04/18/94

% Dry Weight: 26.00

Dilution Factor: 1

Result

1020

20.4

27.8

7.6

1.1

3.8

23000

30.2

3.8

60.4

0.76

167000

456

940

844

0.34

11.3

281

1.9

3.8

528

1.5

17.0

277

U

U

U

U

U

U

U

U

Q

6

Ul
Ul



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total
Calcium - Total
Chromium - Total
Cobalt - Total

Copper - Total
Hexavalent Chromium
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total
Silver - Total

Sodium - Total
Thallium - Total

Vanadium - Total
Zinc - Total

Recra Environmental,
A94-1516

A4151603

RS-2

Total

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/KG
MG/KG
MC/Kn

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MC'KU

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

RECNY

6010

6010

7060

6010

6010

6010

6010

6010

6010

6010

7195

6010

6010

6010

6010

7471

6010

6010

7740

6010

6010

7841

6010

6010

Method Digestion
Date

04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/18/94
04/25/94
04/25/94
04/25/94
04/25/94
04/21/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94

Analysis
Date

04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/18/94
04/26/94
04/26/94
04/26/94
04/26/94
04/21/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94

Matrix:

Sample Date:
% Dry Weight:
Dilution Factor:

Result

1330

20

162

5

0

2

2580

230

7

374

1

410000

1330

514

749

0

7

244

1

2

338

1

2

426

.9

.2

.77

.6

.0

.0

.22

.7

.8

.6

.0

.6

Soil

04/18/94
38.00

1

U

U

U

U

U

U

U

U

Q

©

01



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total
Cobalt - Total

Copper - Total
Hexavalent Chromium
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total
Silver - Total
Sodium - Total

Thallium - Total
Vanadium - Total
Zinc - Total

Recra Environmental,
A94-1516

A4151604

RS-3

Total

DAMES & MOORE

Inc.

Total Metals Analysis

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

RECNY

6010

6010

7060

6010

6010

6010

6010

6010

6010

6010

7195

6010

6010

6010

6010

7471

6010

6010

7740

6010

6010

7841

6010

6010

Method Digestion
Date

04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/18/94
04/25/94
04/25/94
04/25/94
04/25/94
04/21/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94

Analysis
Date

04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/18/94
04/26/94
04/26/94
04/26/94
04/26/94
04/21/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94

Matrix: Soil

Sample Date: 04/18/94
% Dry Weight: 51.00

Dilution Factor: 1

Result

8760

5.

42.

27.

0.

1.

4640

52.

12.

48.

1.

160000

306

1530

1290

0.

5.

897

0.

1.

334

0.

38.

877

7

4

4

57

9

8

2

6

1

18

7

58

9

77

6

U

U

U

U

U

U

U

Q

5

4



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total
Calcium - Total
Chromium - Total
Cobalt - Total

Copper - Total
Hexavalent Chromium
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total
Potassium - Total
Selenium - Total
Silver - Total
Sodium - Total
Thallium - Total
Vanadium - Total
Zinc - Total

Recra Environmental,
A94-1516

A4151605

RS-4

Total

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

RECNY

Method

6010

6010

7060

6010

6010

6010

6010

6010

6010

6010

7195

6010

6010

6010

6010

7471

6010

6010

7740

6010

6010

7841

6010

6010

Digestion
Date

04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/18/94
04/25/94
04/25/94
04/25/94
04/25/94
04/21/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94

Analysis
Date

04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/18/94
04/26/94
04/26/94
04/26/94
04/26/94
04/21/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94

Matrix: Soil

Sample Date: 04/18/94

% Dry Weight: 43.00

Dilution Factor: 1

Result

3480

11

60

72

0

2

2390

44

5

81

0

166000

393

562

918

0

6

368

0

2

285

0

34

479

.7

.3

.0

.69

.3

.0

.5

.9

.89

.19

.9

.70

.3

.93

.1

U

U

U

U

U

U

U

Q

5



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total
Calcium - Total
Chromium - Total
Cobalt - Total

Copper - Total
Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total
Silver - Total
Sodium - Total
Thallium - Total
Vanadium - Total
Zinc - Total

Recra Environmental,
A94-1516

AW001329

METHOD BLANK

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

RECNY

Method

6010

7041

7060

6010

6010

6010

6010

6010

6010

6010

6010

7421

6010

6010

7470

6010

6010

7740

6010

6010

7841

6010

6010

Digestion
Date

04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/26/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94
04/29/94

Analysis
Date

05/02/94
05/03/94
05/03/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
04/26/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94
05/03/94
05/02/94
05/02/94

Matrix:

Sample Date:
Aqueous

Dilution Factor: 1

Result

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

.090

.0060

.0030

.020

.0030

.010

.0

.010

.010

.010

.040

.0020

.10

.0050

.00020

.030

.20

.0030

.010

.0

.0030

.010

.010

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q

--

QO



Laboratory:
Lab Job No:

Lab Sample ID:
Client Sample ID:

Parameter

Aluminum - Total

Antimony - Total
Arsenic - Total

Barium - Total

Beryllium - Total
Cadmium - Total

Calcium - Total

Chromium - Total

Cobalt - Total

Copper - Total
Hexavalent Chromium

Iron - Total

Lead - Total

Magnesium - Total
Manganese - Total
Mercury - Total
Nickel - Total

Potassium - Total

Selenium - Total

Silver - Total

Sodium - Total

Thallium - Total
Vanadium - Total

Zinc - Total

Recra Environmental,
A94-1516

AW001330

METHOD BLANK

Total

Inc.

DAMES & MOORE

Total Metals Analysis

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

RECNY

6010

6010

7060

6010

6010

6010

6010

6010

6010

6010

7195

6010

6010

6010

6010

7471

6010

6010

7740

6010

6010

7841

6010

6010

Method Digestion
Date

04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/18/94
04/25/94
04/25/94
04/25/94
04/25/94
04/21/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94
04/25/94

Analysis
Date

04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/18/94
04/26/94
04/26/94
04/26/94
04/26/94
04/21/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94
04/26/94

Matrix: Soil

Sample Date: -
% Dry Weight: 100.00

Dilution Factor: 1

Result

9.0

3.0

0.30

2.0

0.30

1.0

100

1.0

1.0

1.0

0.10

4.0

3.0

10

0.50

0.020

3.0

20.0

0.30

1.0

100

0.40

1.0

1.0

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Q
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