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DECLARATION STATEMENT 


SITE 	NAME AND LOCATION 

Roebling Steel Company Site (EPA ID# NJD0737322S7) 
Florence Township, Burlington Count)", New Jersey 
Operable Unit 5 (OU5) and Amendment to Operable Unit 3 (OU3) 
Remedy 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the OUS Selected Remedy for soil, 
sediment and groundwater contamination, and amends the 1991 OU3 
Remedy for the Slag Area. The Selected Remedy was chosen in 
accordance with the Comprehensive Environmental Response, 
Compensation and Liability Act, as amended, and to the extent 
practicable, the National Oil and Hazardous Substances Pollution 
Contingency Plan. This decision is based on the Administrative 
Record file for the site. 

The State of New Jersey concurs with the OU5 Selected Remedy and 
the Amendment to "the OU3 Remedy. A copy of the related 
concurrence letter can be found in Appendix IV. The information 
supporting this remedy is contained in the Administrative Record 
for this site, the index of which can be found in Appendix III. 

ASSESSMENT OF THE SITE 

The response actions selected in this Record of Decision (ROD) 
are necessary to protect public health or welfare or the 
environment from actual or threatened releases of hazardous 
substances from the site into the environment. 

DESCRIPTION OF THE SELECTED REMEDY 

This is the fifth remedial phase, or operable unit, and fourth 
ROD for the Roebling site. The major components of the OUS 
Selected Remedy, which takes into consideration the amendment of 
the OU3 Remedy, include: 

Soils 

• 	 Capping of site-wide contaminated soil, including the Slag 
Area. Two distinct capping options are considered based on 
the physical characteristics of different portions of the 
site, and the current and potential future uses of each 
portion, Option (a) soil/asphalt, and Option (b) soil only; 
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The cap will support a stormwater management system and 
erosion controls along the shoreline; 

• 	 Implementation of a long-term maintenance and monitoring 

program to ensure the integrity of the capped areas; and, 


• 	 Institutional controls to restrict future excavations 

through the soil cap and limit future land uses. 


Sediments 

• 	 Dredging of the contaminated sediments found in the Delaware 
River and Crafts Creek; 

• 	 Dewatering and capping of the dredged sediments on-site; 

and, 


• 	 Backfill by placement of a sandy loam soil with organic 
matter and restoration of dredged areas by re-establishing 
wetlands. 

Groundwater 

• 	 Implementation of a long-term groundwater sampling and 
analysis program to monitor the contaminant concentrations 
in the groundwater at the site, to assess the migration and 
attenuation of these contaminants in the groundwater over 
time; and, 

• 	 Institutional controls to restrict the installation of wells 
and the use of contaminated groundwater in the vicinity of 
the site. 

DECLARATION OF STATUTORY DETERMINATIONS 

Part 	1: Statutory Requirements 

The Selected Remedy is protective of human health and the 
environment, complies to the extent practicable with federal and 
State requirements that are applicable or relevant and 
appropriate (ARARs) to the remedial action, and is 
cost-effective. The Selected Remedy for the soils, sediments and 
groundwater components utilize permanent solutions and 
alternative treatment (or resource recovery) technologies to the 
maximum extent practicable. In addition, EPA is invoking an ARAR 
waiver due to technical impracticability for groundwater at the 
site since groundwater remediation in the overburden aquifer is 
not practicable from an engineering perspective. 
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Part 2: Statutory Preference for Treatment 

The Selected Remedy does not satisfy the statutory preference for 
treatment as a principal element since the selected soil remedy 
component requires capping the contaminated soils and slag in 
place, and utilizing institutional controls to prevent exposure 
to the contaminated soils and slag. For sediments, the Selected 
Remedy component requires dredging contaminated sediments, 
dewatering the sediments and placing them on site below the soil 
cap, and utilizing institutional controls to prevent exposure. 
Also, the selected groundwater remedy component does not satisfy 
the statutory preference for treatment as a principal element 
since it utilizes institutional controls to monitor the levels of 
contamination in groundwater and any potential migration. ARARs 
are not expected to be achieved; therefore, EPA is invoking a 
technical impracticability waiver. 

However, the principal threats posed by the site consist mainly 
of waste products and materials from the steel manufacturing 
process that have contaminated the soils, sediments and 
groundwater. Many of these principal threats were addressed 
during removal actions at the site or earlier site Operable Unit 
Records of Decisf~n. The previous three RODs, signed in 1990, 
1991, and 1996, selected remedies that address the principal 
threat source materials including: removal of drums, 
transformers, tanks, a baghouse dust pile, chemical piles, and 
tires; removal of contaminated surface soils from two adjacent 
parks; and remediation of 70 abandoned buildings which contain 
contaminated process dust, friable asbestos, contaminated 
equipment, tanks, pits and sumps, and underground piping systems. 
Remaining principal threat sources of contamination, also 
referred to as areas of concern (AOes), will be remediated as 
part of the OU4 building cleanup. 

Part 3: Five-Year Review Requirements 

Because the Selected Remedy will result in hazardous substances, 

pollutants, or contaminants remaining on the site above levels 

that allow for unlimited use and unrestricted exposure, a 

statutory review will be conducted within five years after 

initiation of the remedial actions to ensure that the Selected 

Remedy is, or will be, protective of human health and the 


"environment. 
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ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary 
section of this ROD. Additional information can be found in the 
Administrative Record file for this site. 

• Chemicals of concern and their respective concentrations may 
be found in the "Site Characteristics" section. 

• Baseline risk represented by the chemicals of concern 
found in the "Summary of Site Risks" section. 

may be 

• A discussion of cleanup levels for chemicals 
be found in the "Remedial Action Objectives" 

of concern 
section. 

may 

• A discussion of source materials constituting principal 
threats may be found in the "Principal Threat Waste" 
section. 

• Current and reasonably anticipated future 
assumptions are discussed in the "Current 
Future Site and Resource Uses" section. 

land use 
and Potential 

• A discussion of potential land use that will be available at 
the site as a result of the Selected Remedy is included in 
the "Remedial Action Objectives" section. 

• Estimated capital, annual operation and maintenance 
and total present worth costs are discussed in the 
"Description of Alternatives" section. 

(O&M), 

• Key factors that led to selecting the remedy (i.e., how the 
Selected Remedy provides the best balance of tradeoffs with 
respect to the balancing and rnvdifying criteria, 
highlighting criteria key to the decisions) may be found in 
the "Comparative Analysis of Alternatives" and "Statutory 
Determinations" sections. 
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RECORD OF DECISION FACT SHEET 

EPA REGION II 


Site name: Roebling Steel Site 

Site location: Florence Township, Burlington County, New Jersey 

HRS score: 41.02 

Listed on the NPL: September 8, 1983 

Record of Decision: 

Date signed: September 30, 2003 

Selected Remedy: 

Soil. Alternative 3: Capping, Stormwater Management and 
Erosion Controls, including the Slag Area 
(Soil/Asphalt Cap is referred to as Option A 
and a Soil Cap is referred to as Option B) 

Sediment Alternative 5: 	 Dredging, On-site Disposal, and 
Restoration 

Groundwater Alternative 2: 	 Long-term monitoring and 
Institutional Controls 

Capital cost: 
Soil Alternative 3 (including $20,092,000 (Option A) 

the Slag Area) $16,839,000 (Option B) 
Sediment Alternative 5 $11,354,000 
Groundwater Alternative 2 $15,000 

Anticipated Construction Completion: September 2007 

o & M cost: 
Soil Alternative 3 (including 

the Slag Area) 
Sediment Alternative 5 
Groundwater Alternative 2 

$212,000 
$178,000 
$0 
$50,000 

(Option A) 
(Option B) 

Present-worth cost: 
Soil Alternative 3 (including 

the Slag Area) 
Sediment Alternative 5 
Groundwater Alternative 2 

$24,422,000 
$20,479,000 
$11,354,000 
$686,000 

(Option A) 
(Option B) 
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Lead: 

Site is currently fund lead: EPA is the lead agency 

Primary Contact: Tamara Rossi, Remedial 
(212) 637-4368 

Project Manager, 

Secondary Contact: Jeff Josephson, Team Leader, New 
Projects/State Coordination Team, 
(212) 637-4404 

Jersey 

Waste: 

Waste type: Primarily inorganics and semi-volatile organics 

Waste origin: Steel Manufacturing Facility 

Contaminated medium: Soil (including the Slag Area), 
Sediment, and Groundwater 

" 
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SITE NAME, LOCATION, AND DESCRIPTION 

The Roebling Steel Site (Site) is a 200-acre property bordered by 
Second Street and Hornberger Avenue in the Village of Roebling, 
Florence Township, Burlington County, New Jersey. Geographically, 
the Site is located at latitude' 40° 07' 25" N and longitude 74° 
46' 30" W (Bristol 7-1/2 minute USGS quadrangle map). The Site 
is bordered on the north and east by the Delaware River and 
Crafts Creek, respectively. A fence identifies the southern 
boundary of the Site. A Penn Central (Conrail) railroad track 
runs adjacent to the southeastern boundary of the Site. U.S. 
Route 130 is approximately one-half mile south of the ~ite 
property, as shown in Figure 1. 

Residential properties in the Village of Roebling are located to 
the west and southwest of the Site at a zoning density of 
approximately eight dwellings per acre. Most residential 
development adjacent to the Site was constructed by the steel 
plant operators and used to house plant employees. The nearest 
residences are approximately 100 feet away from the site property 
boundaries, 250 feet from the slag disposal area at the 
northwestern edge of the Site, and 1,200 feet from the wastewater 
treatment plant and sludge lagoons at the northeastern edge of 
the Site. Two public playgrounds, the Roebling Park and 
southeast playground, are adjacent to the Site. The residential 
area of Florence Township is one to two miles west of the Site. 
The remainder of the Township consists of farmlands, wetlands and 
forested areas, except for a few residential areas abutting 
roadways. The population of Florence Township is 10,746 (2000 
census) . 

The Site is an inactive facility that was used from 1906 until 
1982, primarily for the production of steel products. Steel 
production resulted in the generation of significant quantities 
of waste materials in both liquid and solid forms. The majority 
of liquid wastes were discharged to Crafts Creek and the Delaware 
River. Large quantities of solid w?stes, including slag, mill 
scale, spent refractory materials, and other production residues, 
were disposed at the Site. Slag material was used to fill in a 
large portion of the bordering Delaware River shoreline. There 
were approximately 70 buildings, some quite large, on the main 
plant area of the Site; they are connected by a series of paved 
ind unpaved access roads, as shown in Figure 2. Prior to 
remediation of the buildings, they contained contaminated process 
dust on the walls and floors, contaminated process equipment, 
tanks, pits and sumps, underground piping systems, and damaged 
friable asbestos. 
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The site topography is essentially flat, except for a hill on the 
southern boundary of the slag disposal area that rises to 
Riverside Avenue, a steep slope down to the banks of the Delaware 
River, and that portion of the slag area where crucible-shaped 
slag piles are present. The Site is situated between 15 and 35 
feet above mean sea level (MSL), in the Delaware River drainage 
basin, and is mostly above the lOO-year flood plain except for 
two portions of the slag disposal area. 

The groundwater underlying the Site is at the margin of the 
Potomac-Raritan-Magothy aquifer, designated by the State of New 
Jersey as a Class 2A drinking water aquifer. The Village of 
Roebling and Florence Township obtain their potable water from 
public supply wells located about two miles west of the Site. 
The city of Burlington, approximately six miles downstream from 
the Site, obtains potable water from both the Delaware River and 
shallow groundwater wells. The groundwater flow of the upper and 
lower aquifers radiates out from. the southwest corner of the Site 
and discharges directly into the Delaware River. At low tide, 
the Site discharges groundwater to the river, while at high tide 
the river acts to recharge the aquifer along certain sections of 
the shoreline. Some shallow groundwater also discharges to the 
Crafts Creek tid~l channel/basin area. 

The Delaware River, in the 'vicinity of the Site, is part of the 
freshwater portion of the estuary located in the Delaware River 
Basin Commission (DRBC) Water Quality Zone 2, between the head of 
tide at Trenton, New Jersey and Northeast Philadelphia, 
Pennsylvania. The Delaware River is used for contact (e.g., 
swimming) and non-contact (e.g., boating) recreational activities 
in the vicinity of the Site. This reach of the Delaware River is 
subjected to tidal influence, with the vertical tidal range 
measuring approximately eight feet at the Site. There are 
approximately 25 major municipal and industrial dischargers that 
are within one tidal excursion from the Site. The area adjacent 
to the Site is part of a five-mile 
fishing; State-wide advisories have 
consumption of certain fish. 

stretch that does not 
been issued on the 

support 

The Roebling Steel Superfund Site (EPA ID# NJD073732257) is on 
EPA's National Priorities List (NPL). EPA is the lead agency for 
the site, and the New Jersey Department of Environmental 
Protection (NJDEP), is the support agency. 
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SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Historical Site Use 

About the turn of the century, the John A. Roebling's Sons 
Company in Trenton, New Jersey, was expanding its operations. 
The Roebling family selected Kinkora, later known as Roebling, as 
the location of the new steel plant. The land was purchased, and 
riparian rights to fill in the river were obtained, so that as 
the plant required additional structures, there would be enough 
room for expansion, as shown in Figure 3. In 1904, construction 
of the steel plant began, with a Melt Shop, Blooming Mill, Rod 
Mills, Wire Mills, Cleaning Houses, Annealing and Tempering 
Shops, and a Woven Wire Fabrics Factory. In addition to the 
steel plant, a complete town for the workers, with a hospital, 
schools, shops, banks and theaters was built to house a 
population of approximately 4,000. Over time, buildings were 
constructed as needed, many on the slag fill. The sequence of 
structures at the Site was logically ordered to suit the various 
different process steps involved in the manufacturing of steel 
products. 

The John A. Roebiing's Sons Company owned and operated the steel 
wire manufacturing plant until ,its sale to Colorado Fuel & Iron 
Company, later known as CF&I Steel Corporation, (CF&I) in 1952. 
The Roebling name is synonymous in the United States with the 
manufacture of quality wire cable and rope used in the 
construction of major suspension bridges, manufacture of 
elevators, electric and telegraph transmission'lines, and .in the 
marine and airline industries. The surrounding Village of 
Roebling and the Main Gate Building at the original entrance ,to 
the plant have been listed on the National Register of Historic 
Places (NRHP) since 1978. 

CF&I operated the Site from 1952 until 1974. Equipment in the 
Roebling facility was updated in the 1960s (e.g., CF&I replaced 
the open hearth furnaces with electric arc furnaces in 1968). 
During this period, the Roebling facility concentrated in the 
high carbon wire segment .of the wire industry and withdrew from 
the suspension bridge construction market and from nonferrous 
wire production. Crane Co. became the major stockholder in CF&I, 
in the late 1960s and subsequently began a shutdown of CF&I's 
unprofitable production facilities. By the early 1970s, the 
Roebling facility's financial strength had declined, and Crane 
Co. decided to close the Roebling facility in 1974. 

In June 1974, the plant ceased operations under CF&I. The Alpert 
Brothers Leasing Company (ABLC) purchased the machinery and 
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equipment at the Site from CF&I in September 1974. ABLC formed 
the Roebling Steel and Wire Corporation (RSWC), which purchased 
the Site and certain other equipment from CF&I in October 1974. 
ABLC leased the machinery and equipment it bought to RSWC. RSWC 
filed for Chapter 11 bankruptcy in May 1975. ABLC/RSWC operated 
the facility until May 1979, when a new company (with new 
owners), the John A. Roebling Steel Corporation (JARSCO), was 
formed. Through private funds and financial assistance (in the 
form of guaranteeing the initial loan) from the Economic 
Development Administration (EDA) of the U.S. Department of 
Commerce and the New Jersey Economic Development Authority, 
JARSCO purchased and operated the Roebling facility. JARSCO 
ceased operations in November 1981 and leased portions of the 
Site to other businesses. JARSCO began liquidating in September 
1982 and granted peaceful possession of the property to EDA in 
April 1983. 

The Roebling Wire Company (RWC).purchased the wire mill equipment 
from JARSCO and leased the wire mil] premises. RWC began wire 
production in January 1982, closed in the summer of 1983, filed a 
Chapter 11 petition for bankruptcy, but continued to occupy the 
site premises until October 1985. 

From 1978 through 1988, the Site supported a variety of other 
industrial activities in addition to the RWC, and included a 
polymer-reclamation facility, a storage facility for vinyl 
products, a warehouse facility, a facility for repairing and 
refurbishing refrigerated trailers and shipping containers, a 
storage facility for insulation, and an equipment storage 
facility for a construction company. 

The EDA provided financial assistance to JARSCO starting in 1979 
to promote companies and businesses on the Site; all of these 
companies have since ceased operating on the Site. EDA remained 
the creditor in possession of the real property and equipment at 
the Site until the property was turned over to Florence Township 
as a result of the February 2001 condemnation proceeding. 

Manufacturing and Waste Disposal Activities 

Steel production resulted in the generation of significant 
quantities of waste materials in bo~h liquid and solid forms. 

Liquid Wastes 

The majority of liquid wastes were discharged to Crafts Creek and 
the Delaware River. The facility contained an underground 
piping system of storm, sanitary, acid and oil lines, and seven 
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discharge outfalls to the Delaware River and Crafts Creek. The 
discharge outfalls carried storm water, cooling water, spent 
acid, acid rinse waters, oily wastewaters, and effluent from the 
wastewater treatment plant (post-1973) to the Delaware River and 
Crafts Creek. 

Wire was cleaned using hydrochloric or sulfuric acids to remove 
scale. The principal acid contamination was caused by dumping 
tubs of spent acid used in the cleaning departments into the 
sewer system without neutralization. 

Large volumes of surface water and groundwater were used for 
plant operations. As a result of the different mill processes 
used at various times in each building, process water would be 
contaminated with iron, lead, zinc, oil, chloride, phosphate, 
sulfate, soap, and spent pickle acid. 

Solid Wastes 

Slag material was generated as a means to separate the metal 
impurities from the moltened steel and was disposed of in the 
slag area along the Delaware River. The slag area was used 
primarily for th~ disposal of slag. Materials disposed in the 
landfill included: spent refractory brick, baghouse dust, well 
scale, furnace scale, and decommissioned process equipment were 
disposed of in the landfill on-site. 

Records were kept of the annual quantities of lead used at the 
Site. For example, in 1965 the following processes used lead in 
these amounts: 

Galvanizing Shop (Building 8) 250,359 pounds 

Patenting Shop (Building 10) 946,675 pounds 

Wire Mill #2 (Building 13) 525,920 pounds 


Waste lead was removed as dross, accumulated in drones and sold 
to off-site smelters. In addition, lead was released into the 
atmosphere as volatilized gases and found in residues on process 
equipment. 

Air Pollutants 

No dust control system was used during the operation of the open 
hearth furnaces at the Site. Dust would be released within the 
buildings, and, of course, directly out of the stacks. When the 
electric arc furnaces replaced the open hearth furnaces in 1968, 
dust control facilities were used. 
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Compliance History 

The lack of properly operated environmental control facilities at 
the Site resulted in several regulatory agencies issuing notices 
of noncompliance to site owners and operators. On May 19, 1964, 
the New Jersey Department of Health (NJDOH) recommended that CF&I 
install a wastewater treatment plant. A NJDOH status report 
described operations conducted at the Site by CF&I, which was 
then discharging 15-million gallons per day (mgd) of untreated 
acidic industrial wastes and plant cooling water into the 
Delaware River. The effluent was acidic and contained high 
levels of iron and other metals, suspended solids, and oil. On 
May 31, 1968, NJDOH ordered CF&I to cease polluting the Delaware 
River and required the construction of a wastewater treatment 
plant. In 1972, the wastewater treatment plant was completed and 
placed into operation. 

On November 15, 1974, the New Jersey Department of Environmental 
Protection (NJDEP) met with the facility owners to discuss 
various aspects of the operations at the Site, including the 
absence of liners under the sludge lagoons, groundwater 
contamination, landfill operations, oil unloading, and 
transmission and~torage operations. 

In October 1979, NJDEP issued JARSCO a permit to upgrade and 
operate an industrial wastewater treatment plant (the CF&I 
wastewater treatment plant with improvements). The permit 
required the installation of monitoring wells and the performance 
of bioassay monitoring. The DRBC granted approval to JARSCO to 
withdraw surface water from the Delaware River and to discharge 
wastewater to the Delaware River in compliance with DRBC water 
quality standards. 

On June 13, 1979, the JARSCO operation was inspected by NJDEP and 
the Burlington County Health Department. Six hundred 55-gallon 
drums containing waste oil were discovered on-site. NJDEP 
requested that these drums be removed. In November 1979, NJDEP 
issued a notification of violation to JARSCO, as a result of the 
inspection of the Site on June 13, 1979. JARSCO was later cited 
for committing a health and safety violation as it attempted to 
remove the drums f~om the Site without completing the required 
waste manifests. 

On January 29, 1980, NJDEP named JARSCO as one of 38 hazardous 
waste sites most-urgently needing cleanup in the State of New 
Jersey. The following potential pollution sources were 

6 
848590015 



identified: 100 oil drums, PCB tran~formers, a tire pile, 
abandoned oil and chemical storage tanks, and bag house dust 
storage piles. 

In 1981, JARSCO was cited by NJDEP for noncompliance with 
conditions in the permit for'operation of its wastewater 
treatment plant (conditions such as installation of monitoring 
wells, bioassay monitoring, flow measurement, and discharge 
monitoring). On May 11, 1981, NJDEP issued a Notice of 
Prosecution to JARSCO seeking the removal of oil drums and other 
hazardous wastes stored on site. The U.S. Environmental 
Protection Agency (EPA) performed a Resource Conservation and 
Recovery Act (RCRA) inspection of the facility, and JARSCO was 
cited for storage of baghouse dust without a permit. NJDEP 
inspected and sampled the sludge lagoons and found the sludge to 
contain volatile organics and heavy metals. 

On July 22, 1981, JARSCO removed 20,000 gallons of waste oil and 
60 cubic yards of contaminated soil from the Site. 

On February 1, 1982, NJDEP issued JARSCO a deadline for the 
submittal of a compliance plan, which would address a violation 
of monitoring requirements for the wastewater treatment plant. 
Since the JARSCO plant had closed in November 1981, it was not 
required to meet the deadline. 

In June 1982, NJDEP required the installation of two groundwater 
monitoring wells downgradient from the lagoons and one well 
upgradient from the lagoons. On June 28, 1982, EPA issued a 
Complaint and Compliance Order that directed JARSCO to stop 
storing hazardous wastes without a permit, to remove spilled dust 
and contaminated soil, and to address contaminant migration. 

In December 1982, an acid cloud at the RWC operations on-site was 
reported. No violations could be detected when the facility was 
inspected by NJDEP. 

In February 1983, JARSCO officially abandoned the Site without 
sufficiently addressing the permit compliance violations first 
cited in 1981. 

Later in 1983, NJDEP inspected the Site and found that permits 
and certificates were missing from some of the RWC equipment. A 
Compliance Evaluation Inspection performed by NJDEP found 
unacceptable conditions at the RWC portion of the Site. 

7 
848590016 



Removal and Remedial Actions to Date 

The Site was proposed for inclusion on EPA's National Priorities 
List of Superfund sites in December 1982, and added to the list 
in September 1983. In May 1985, EPA began a remedial 
investigation and feasibility study (RI/FS) to characterize the 
nature and extent of the contamination present at the Site. Due 
to the numerous contamination sources and various pathways for 
exposure associated with the Roebling Steel Site, EPA is 
addressing the remediation in a phased approach. 

As indicated in the table below, four removal actions have been 
conducted at the Site. In December 1985, the State of New Jersey 
removed picric acid and other explosive chemicals from one of the 
on-site laboratories. EPA performed a removal action between 
October 1987 and November 1988, that included the removal of lab 
pack containers and drums containing corrosive and toxic 
materials, acid tanks, and compressed gas cylinders. EPA 
conducted another removal action in October 1990 that included 
fencing a portion of the Slag Area and excavating contaminated 
soil in an area of the Roebling Park, which borders the facility. 
In October 1998, EPA initiated a removal action addressing both 
the interior and "exterior friable asbestos-wrapped piping, and 
completed this action in November 1999. 

The first ROD for the Site was signed in March 1990, and resulted 
in the completion of a remedial action in September 1991. That 
remedial action, the first of several anticipated remedial 
actions, known as operable units (OUs), continued the removal or 
remediation of contaminated source areas. It included the 
removal and off-site treatment and disposal of remaining drums, 
transformers containing oil contaminated with polychlorinated 
biphenyls (PCBs), the contents of exterior abandoned tanks, a 
baghouse dus~ pile, chemical piles, and tire piles. 

A second ROD was signed in September 1991, to address the 
southeast playground (OU2), and a 34-acre Slag Area (OU3) .. The 
remedy selected for the southeast playground included excavating 
contaminated soil hot-spots, off-site treatment, and disposal at 
an appropriate facility. The Corps of Engineers (COE) was given 
the responsibility to design and implement the remedy components 
selected in the ROD. To expedite the cleanup of the playground, 
the EPA Region II Removal Action Branch conducted the cleanup of 
the playground in the Fall 1994, after the COE submitted a final 
design to EPA. The remedy selected for the Slag Area included 
treating hotspots, and then covering the entire 34-acre Slag Area 
with a soil cap and vegetation. EPA is proposing changes to the 
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RESPONSE ACTIONS DESCRIPTION AND STATUS 

Removal Actions 
• Removal Action 1 Removal of drums, lab pack containers, acid tanks, 

and compressed gas cylinders. Action completed in 
1988. 

• Removal Action 2 Removal of contaminated surface soils from the 
Roebling Park, and installation of a perimeter 
fence around the Slag Area. Action completed in 
1991. 

• Removal Action 3 Removal of site-wide friable asbestos on interior 
and exterior piping, removal of heavy metal 
process dust, and liquids and solids from vats and 
tanks. 

ROD 1 (1990) 
• OU1 Removal of drums, transformers, tanks, a baghouse 

dust pile, chemical piles, tires. Action 
completed in 1991. 

ROD 2 (1991) 
• OU2 Removal of contaminated surface soils from the 

Southeast Park. Action completed in 1995. 

• OU3 This amendment (also the subject of this ROD) will 
(the subject of modify the original remedy selected for the Slag 
this ROD) Area. Design near completion. 

ROD 3 (1996) 
• OU4 Remediation of 70 abandoned buildings which 

contain contaminated process dust, contaminated 
equipment, tanks, pits and sumps, underground 
piping. Action was started in the summer of 1999. 

ROD 4 (2003) 
• OU5 
(the subject of 
this ROD) 

This ROD will address all rema~n~ng contamination 
problems at the Site, such as the site-wide soils, 
river and creek sediments, and groundwater, and 
will recommend changes to the Selected Remedy for 
the Slag Area identified in the ROD 2. This is 
the last OU at the Site. 
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Selected Remedy for the Slag Area as part of this ROD. The 
remedial design for the Slag Area cap and shoreline revetment is 
near completion. 

In September 1996, a third ROD was signed by EPA selecting a 
remedy which includes removal and disposal of the contents from 
underground storage tanks and underground piping, friable 
asbestos abatement, decontamination and demolition of buildings, 
recycling or disposal of scrap metal from building debris and 
contaminated equipment, off-site disposal of process dust and the 
contents of above-ground tanks, pits, and sumps, and the 
restoration of the Main Gate House, (listed on the National 
Register of Historic Places in 1978 as a property within the 
Village of Roebling Historic District) and other historic 
mitigative measures (OU4). The areas of concern (AOCs) that have 
already been remediated are the following: aboveground and 
underground storage tanks, friable asbestos, process dust, the 
contents of pits and sumps, und~rground oil and chemical lines, 
soils contaminated with oil, and the landfill. Certain areas of 
the Site have been investigated (trenching of soils) to search 
for AOCs. EPA continues to work on the cleanup of the buildings 
and contamination sources. 

The overall strategy for the Roebling Steel Site addresses 
contamination in a manner that would allow most of the Site to be 
returned to productive use for industrial, commercial, or 
recreational purposes. Additional investigations, remediation 
measures, and institutional controls would be needed for 
residential use of the property. EPA has completed OUI and OU2 
called for by the first two RODs and the on-going remedial action 
called for by the third ROD was started in the summer of 1999. 
EPA will address the remaining cleanup work at the Site in this 
fourth and final ROD. Concurrent with ongoing design activities, 
an additional RI/FS was recently completed, which addresses 
surface and subsurface soils, Delaware River and Crafts Creek 
surface water and sediments, and groundwater. The RI/FS report 
forms the basis for the fourth ROD and the proposed changes to 
the remedy for the Slag Area selected in the 1991 ROD at the 
Roebling Steel Site. The RI/FS inccrporates an extensive data 
investigation and discussion of potential cleanup alternatives 
for remaining areas of contamination at the Site. 

Enforcement Activities 

In 1985 and 1987, General Notice Letters, pursuant to the 
Comprehensive Environmental Response, Compensation and Liability 
Act of 1980, as amended, (CERCLA) were sent to potentially 
responsible parties (PRPs), including past and present owners, 
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operators, and tenants, informing them of their potential 
liability and affording them the opportunity to participate in 
.the respective response actions. The PRPs declined to 
participate in these actions. 

In December 1987, a PRP search was completed and Section 104(e) 
information requests were sent to PRPs identified as potentially 
viable. 

EPA prepared a litigation referral which recommended the filing 
of a proof of claim in a Chapter 11 bankruptcy proceeding by 
CF&I, a former owner and operator of the Site. During CF&I's 
ownership and operation of the plant and real property, the 
company's handling, storage and disposal practices resulted in 
the release or threatened release of hazardous substances at the 
Site. On March 14, 1991, the United States Department of Justice 
(DOJ) filed a proof of claim and EPA attained the status of an 
unsecured creditor of CF&I. 

In June 1991, a supplemental PRP search was initiated to fill 
data gaps in the initial PRP search and incorporate new 
information. 

In July 1991, General Notice Letters pursuant to CERCLA were sent 
to PRPs, reiterating notification of potential liability, 
affording them the opportunity to participate in the response 
actions for the Site, and informing them of the public comment 
period and public meeting regarding the selection of a remedy for 
the slag area and southeast playground. 

In January 1992, DOJ submitted a Statement of Debtor's Liability 
which provided an estimation of the debtor's liability and 
preserved EPA's status as an unsecured creditor in the CF&I 
bankruptcy proceeding. Since EPA and CF&I were unable to agree 
on a mutually acceptable dollar amount representing CF&I's 
liability for EPA's environmental claims at the Site, the Court 
ordered an estimation proceeding to value EPA's claim. The Court 
scheduled various pre-trial activities from February through June 
1992. 

In June and July 1992, DOJ and EPA took part in an estimation 
proceeding as part of the CF&I Chapter 11 bankruptcy proceeding. 
Closing arguments were held in August 1992. Shortly thereafter 
EPA and CF&I entered into a settlement and stipulated as to the 
value of EPA's allowed claim. 

In September 1993, the supplemental PRP search was completed. 
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In June 1995, a settlement agreement between EPA and Reorganized 
CF&I providing for a lump sum payment of $2.2 million was signed. 
Reorganized CF&I paid EPA the $2.2 million in August 1995. 

In 1996-2000, EPA continued assessing the potential liability of 
the various tenants through employee interviews, review of 
documents, and Section 104(e) information requests. 

HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The Proposed Plan and supporting documentation for OU5 and OU3 
were released to the public for comment on August 21, 2003. 
These documents were made available to the public at the EPA 

18 thAdministrative Record File Room, 290 Broadway, Floor, New 
York, New York; the Florence Township Public Library, Roebling, 
New Jersey; and the Florence Township Municipal Building, 
Florence, New Jersey. 

In August of 2003, EPA issued a notice in the Burlington ~ounty 
Times newspaper and the Bordentown Register News newspaper, which 
contained information relevant to the public comment period for 
the site, includfng the duration of the comment period, the date 
of the public meeting and availability of the administrative 
record. A Superfund Flyer was mailed to individuals on a mailing 
list maintained by EPA for the Site. The public comment period 
began on August 21, 2003 and ended on September 19, 2003. 

A public meeting was held on August 28, 2003, at the Florence 
Township Municipal Building located on Broad Street, Florence, 
New Jersey. The purpose of this meeting was to inform local 
officials and interested citizens about the Superfund process, to 
discuss the Proposed Plan and receive comments on the Proposed 
Plan, and to respond to questions from area residents and other 
interested parties. Responses to the comments received at the 
public meeting and in writing during the public comment period 
are included in the Responsiveness Summary. 

SCOPE AND ROLE OF THIS OPERABLE UNIT 

For .the purpose of "planning response actions, EPA has addressed 
the Site in separate operable units. EPA has completed three 
removal actions, OU1 and OU2 called for by the first two RODs, 
and the on-going remedial action called for by the third ROD was 
started in the summer of 1999. 

This action, referred to as OU5, will be the final response 
action for the Site. The scope of this proposed action 
specifically addresses contaminated site-wide soils, sediments, 
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and groundwater. Additionally, the Selected Remedy for the Slag 
Area identified in the September 1991 ROD, referred to as OU3, 
will be changed to the OUS Selected Remedy for the soils. 

EPA plans to coordinate the Selected Remedy for OUS and amended 
remedy for OU3 with the remedy selected for OU4. The principal 
threats posed by the Site consist mainly of wastes products and 
materials from the steel manufacturing process that have 
contaminated the soils, sediments and groundwater. These sources 
of contamination, also referred to ~s areas of concern (AOes), 
will be remediated as part of the OU4 building cleanup. 
Therefore, any AOC that may be identified during implementation 
of OU4 will be properly delineated and remediated prior to 
capping activities. 

SUMMARY OF SITE CHARACTERISTICS 

EPA, through its contractor, the Foster Wheeler Environmental 
Corporation (FW), previously known as Ebasco Services, conducted 
field investigations in multiple phases between November 1985 to 
April 1998. The purpose of these irvestigations was to determine 
the nature and extent of contamination of the entire Site. The 
field work necessary to fully characterize those areas to be 
included in the fourth ROD was completed in April 1998. Further, 
a groundwater modeling effort was conducted based on the data 
gathered during the field investigations which culminated with 
the development of a technical memorandum in March 2002 on.the 
results of the groundwater modeling and specified in Appendix 0 
of the RI Report. The potential areas of contamination at the 
Site were addressed in ~he following investigations and the 
results can be found in the RI report, which was completed in May 
2002: 

Geophysical Survey and Test Pit Investigation: potential areas 
for buried wastes on the Site were identified during the 
geophysical survey and investigated through test pit excavations. 

Surface and Subsurface Soil Investigation: off-site soils, on
site soils, test pit soils, and potential hot spot soils 
(sludge lagoons, former transformer pads, asbestos soil, oiled 
roadways, stressed vegetation) . 

·Sediment Investigations: potential impacts to the Delaware River 
and Crafts Creek from site-originated surface water run-off, 
sewer outfall, and groundwater discharges; establishing 
contaminant concentration ranges throughout the Delaware River; 
macroinvertebrate toxicity and benthic community evaluation; and 
delineation of sediment hot spots. 
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Hydrogeologic Investigation: monitoring well installations, 
hydropunch program, groundwater elevation measurements, on-site 
groundwater sampling, residential well sampling, groundwater seep 
sampling, aquifer testing, and abandonment of facility wells. 

Surface Water Investigation: potential impacts to the Delaware 
River and Crafts Creek from site-originated surface water run
off, sewer outfall, and groundwater discharges from the Slag Area 
and the back channel area; and establishing contaminant 
concentration ranges throughout the Delaware River. 

Ecological Investigation: ecological inventory, wetlands 
investigation, and biota investigation. 

Air Particulate Investigation: potential impacts of particulates 
migration to nearby residents and sensitive environments. 

Site Surveying and Mapping: establishing a base map for the Site 
and adjacent areas of Crafts Creek that would depict physical 
features, sampling locations, topographic data, and site 
boundaries. 

The results of tnose investigations are summarized in the 
following sections. 

Soils 

Exceedances of federal and State criteria noted throughout the 
ROD for soil concentrations are based on the most stringent soil 
criteria represented between EPA Soil Screening Levels (SSL) 
(Migration to Groundwater, Ingestion and Inhalation) and NJDEP 
Soil Cleanup Criteria (Impact to Groundwater, Non-Residential 
Direct Contact and Residential Direct Contact), and are shown in 
Table 1. Table 2 through Table 7 summarize detected contaminant 
concentrations for both surface and subsurface soils. 

Main Plant Surface Soils - Surface soil samples were collected 
from depths up to and including two feet below ground surface. 
Inorganic contaminants were detected in all collected site-wide 
surface soil samples. Concentrations of twelve inorganics 
exceeded federal and State criteria in one or more of the surface 
soil samples. The inorganics most frequently exceeding criteria 
were lead, chromium, and cadmium. Detected maximum and average 
concentrations are listed below. 
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Contaminant of 
Concern 

Frequency of 
Exceedence 

Maximum 
Concentration 

Average 
Concentration 

Lead 1141115 samples 69,000 mg/kg 5,954 mg/k9 

Chromium 1201120 samples 1950 mg/kg 146 mg/kg 

Cadmium 681112 samples 390 mg/kg 26 mg/kg 

Concentrations of thirty-seven semi-volatile organic compounds 
(SVOCs) were detected in one or more of the collected samples. 
Polycyclic aromatic hydrocarbons (PAHs) were the most frequently 
detected SVOCs and include: 2-methylnaphthalene, 
benzo(a) anthracene, benzo(b)fluoranthene, benzo(g,h,i)pyrene, 
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, fluoranthene, 
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene and pyrene. Of 
these PAHs, average detected concentrations ranged from 706 pg/kg 
for indeno(l,2,3-cd)pyrene (detected in 39 of 61 samples), to 
9,270 pg/kg for 2-methylnaphthalene, which was detected in 35 of 
61 samples. The PAHs most frequently exceeding criteria were 
benzo(a)pyrene, benzo(a)anthracene, and benzo(b)fluoranthene. 
Concentrations of pesticides exceeded criteria in less than five 
percent of the samples and polychlorinated biphenyls (PCBs) 
exceeded criteria' in approximately eleven percent of the samples. 
Concentrations of volatile organic compounds .(VOCs) were detected 
sporadically throughout the Site, but none were detected above 
the criteria. 

Main Plant Subsurface Soils - Subsurface soil samples were 
collected at specific depth intervals up to 45 feet below ground 
surface. Concentrations of 11 metals exceeded federal and State 
criteria in one or more of the samples. The frequency of 
exceedances in subsurface soil samples was significantly lower 
than that for the surface soil samples. While criteria 
exceedances were less frequent in subsurface soil samples than 
surface soil samples, their distribution across the Site was 
equally widespread. 

The inorganics most frequently exceeding criteria were antimony, 
arsenic, and chromium. Cadmium and lead, which were among the 
metals most frequently exceeding criteria in surface soil 
samples, were detected in less subsurface soil samples at 
concentrations exceeding criteria. Detected maximum and average 
concentrations are listed below. 
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Contaminant of 
Concern 

Frequency of 
Exceedence 

Maximum 
Concentration 

Average 
Concentration 

Antimony 32/101 samples 36 mg/kg 10 mg/kg 

Arsenic 94/118 samples 80 mg/kg 16 mg/kg 

Chromium 98/115 samples 536 mg/kg 44 mg/kg 

Lead 98/112 samples 90,600 mg/kg 1,838 mg/kg 

Cadmium 15/114 samples 20 rng/kg 5 mg/kg 

Concentrations of twenty-nine SVOCs were detected in one or more 
of the subsurface soil samples. Frequency of detection and 
average detected concentrations were significantly lower than 
those in surface soil samples. The most frequently detected 
SVOCs were benzo(a)anthracene (33 of 124 samples), 
benzo(b)fluoranthene (35 of 121 samples), benzo(a)pyrene (37 of 
124 samples), chrysene (40 of 124 samples), fluoranthene (40 of 
124 samples), phenanthrene (41 of 125 samples) and pyrene (45 of 
125 samples). Of these most frequently detected SVOCs, 
concentrations of benzo(a)pyrene, benzo (a) anthracene, and 
benzo(b)fluoranthene exceeded criteria in one or more of the 
samples. There ylere sporadic detections of pesticides, PCBs and 
VOCs that were above the criteria. 

Sediments 

Sediments from the main channel and the back channel of the 
Delaware River, Crafts Creek, and Crafts Creek wetlands were 
sampled in 1989, 1996 and 1998. Samples were taken upriver, 
adjacent, and downriver of the Site, and analyzed for volatile 
organic compounds, semi-volatile organic compounds, pesticides, 
and metals. Sediment samples were taken due to the Site's 
historic discharges of contaminants from its seven discharge 
outfalls which carried storm water, cooling water, spent acid~ 
acid rinse waters, oily wastewaters, and effluent from the 
wastewater treatment plant (post-19i3) to the Delaware River and 
Crafts Creek. Exceedances of criteria for sediments noted 
throughout the ROD are shown on Figure 4 and based on the most 
stringent sediment criteria represented between Canadian Low 
Effects Level (LEL) and Canadian Severe Effects Level (SEL). In 
the absence of LEL and SEL values, Effects Range - Low (ER-L) and 
Effects Range - Medium (ER-M) values were used, and are shown in 
Table 8. Tables 9.1-9.3 through Tables 11.1-11.2 summarize 
detected contaminant concentrations for both Delaware River and 
Crafts Creek sediments. 

16 

848590025 



Main Channel of the Delaware River - The concentration ranges 0: 
individual PAHs and metals in the shipping channel, upriver, 
adjacent and downriver sediment samples were similar to each 
other. PCBs were not detected in any sediment samples taken from 
the main channel of the Delaware River. 

Back Channel of the Delaware River - The· most significant metal 
contamination was detected in sediment samples SD25, SD27 and 
SD51. These samples were collected in the back channel 
immediately downriver of Outfalls #4 and #3. These samples 
exhibited the highest detected concentrations of virtually all of 
the inorganic contaminants, including antimony, arsenic, 
beryllium, chromium, cobalt, copper, iron, lead, manganese, 
nickel, silver, vanadium and zinc. In addition, concentrations 
for many of the metals detected in sediment samples SD25, SD26 
and SD27 significantly increased with depth. Average 
concentrations for the samples taken on the surface and at depth 
at all three sampling locations are aluminum (10,030 mg/kg, 
19,963 mg/kg), chromium (117 mg/kg, 236 mg/kg), copper (241 
mg/kg, 730 mg/kg), iron (163,000 mg/kg, 346,000 mg/kg), lead (213 
mg/kg, 883 mg/kg), manganese (1,410 mg/kg, 2,887 mg/kg), nickel 
(93 mg/kg, 193 mg/kg), potassium (1,318 mg/kg, 3,297 mg/kg), and 
vanadium (31.5 mif/kg, 69 mg/kg). The contaminant concentrations 
increase with depth, which would be consistent with historic 
discharge from the outfalls. 

Elevated total PAH concentrations of 10,657 pg/kg and 7,358 pg/kg 
were found in samples taken immediately downriver of Outfalls #5 
and #6, respectively. The highest individual PAH concentrations 
in these samples were fluoranthene (1,600 pg/kg and 1,100 pg/kg) 
and pyrene (1,500 pg/kg and 960 pg/J~g). Total pesticide 
concentrations ranged from 50 pg/kg to 78 pg/kg. Relatively· low 
levels of PCBs were detected in sediment samples taken from the 
back channel. 

Crafts Creek - All of the Crafts Creek sediment samples exceeded 
reference ranges for at least one metal. One or more of the 
sediment screening criteria were exceeded by Crafts Creek samples 
for arsenic, cadmium, chromium, copper, lead, manganese, mercury, 
nickel and zinc. 

Sediment samples from Crafts Creek contained higher 
concentrations of PAHs than found in the Delaware River sediment 
samples. The total PAH values ranged from 2,830 pg/kg to 13,400 
pg/kg. The highest individual PAH concentrations were 
benzo(a)anthracene (1,100 pg/kg), benzo(b)fluoranthene (1,600 
pg/kg), benzo(k)fluoranthene (1,400 pg/kg), fluoranthene (2,300 
pg/kg), phenanthrene (1,400 pg/kg), and pyrene (2,000 pg/kg). No 
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patterns of PAH sediment contamination are apparent for this 
portion of Crafts Creek. Low levels of PCBs were detected in 
sediment samples taken from Crafts Creek. 

Groundwater 

The data analysis for the groundwater samples collected using 
conventional methods (prior 1996) relies primarily on the 
dissolved inorganic results, because the total inorganic results 
may be biased high due to interference from suspended particles 
in the samples. Additionally, the dissolved inorganic data were 
used in the analysis of the 1996-1997 HydroPunch screening 
results because of the nature of the sampling which increased the 
suspension of particles in the samp~e. Analysis of groundwater 
sample results collected using low-flow methodology (after 1996) 
relies on the total inorganic results. It is believed that the 
low-flow sampling data is more representative of the true 
groundwater quality and conditions at the Site. Exceedances of 
federal and State standards noted for groundwater concentrations 
throughout the ROD are shown on Figure 4 and based on the most 
stringent groundwater criteria represented between NJ Groundwater 
Quality Standard (GWQS) and federal Maximum Contaminant Levels 
(MCLs), and are shown in Table 8. Table 12 through Table 24 
present a statistical summary of the groundwater data. 

Analysis and correlation of sampling data collected from 1990 
through 1998 indicate that there are sporadic exceedences of 
inorganics in a small number of wells. The areas of sporadic 
contamination are generally found in the Slag Area, landfill 
area, and near the wastewater treatment plant/Building 10. There 
are sporadic exceedences located in the southeastern portion of 
the Site. The metals exceeding the most stringent standards are 
antimony, arsenic, beryllium, cadmium, copper, lead, nickel, 
selenium, silver and zinc. Elevated levels of aluminum, iron, 
and manganese were also present; these metals are known to be 
widespread and naturally occurring, however, they were also part 
of the site manufacturing process. VOC and SVOC compounds were 
detected at low levels and a lower frequency than metals in the 
upper aquifer. There were no exceedences of VOC and SVOC 
compounds in the lower aquifer. The results of the inorganic 
compounds are discussed below. 

Upper Aquifer Inorganic Exceedences Most notable are the 
following results exceeding standards found in monitoring wells 
(MW) and hydropunch (HP) samples in the above-mentioned areas: 
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• Antimony was detected at concentrations of 37.1 pg/L in MW29 
in the Slag Area, 38.5 pg/L in MW06 in the landfill area, 35.8 
pg/L in MW16 located in the southeastern portion of the Site, 
and 37 pg/L in MW13 located in the southeastern portion of the 
Site. The standard for antimony is 6 pg/L. 

• Arsenic was detected at concentrations of 8.7 pg/L in MW24S 
in the wastewater treatment plant area, 8.1 pg/L and 10.6 pg/L 
in MW37 in the Slag Area, and 14.6 pg/L in MW 38 in the Slag 
Area. The standard for arsenic is 8 pg/L. 

• Copper was detected at concentrations of 4,050 pg/L and 5,650 
pg/L in MW21 in the landfill area, and 1,960 pg/L in HP21 near 
Building 13. The standard for copper is 1,000 pg/L. 

• Lead was detected at concentrations of 13.2 pg/L in MW14 
located on the southern portion of the Site, 36.1 pg/L and 
54.5 pg/L in MW37 in the Slag Area, 66.8 pg/L in MW42 in the 
Slag Area, 17.9 pg/L in HP20 loca~ed in Building 10, 29.6 pg/L 
in HP 21 near Building 13, and 10 pg/L in HP22 near Building 
88. The standard for lead is 10 pg/L. 

Lower Aquifer In6rganic Exceedences Most notable are the 
following results exceeding standards in the above-mentioned 
areas: 

• 	 Arsenic was detected at a concentration of 95 pg/L in MW17D 
located on the southeastern portion of the Site. 

• 	 Beryllium was detected at concent~ations of 16.2 pg/L and 22 
pg/L in MW24D in the wastewater treatment plant area. The 
standard for beryllium is 4 pg/L. 

• 	 Lead was detected at a concentration of 37 ~g/L in MW08D near 
Outfall No.6. 

• 	 Zinc was detected at concentrations of 18,400 pg/L in MW20D in 
the landfill area, 14,400 pg/L in MW24D in the wastewater 
treatment area, and 20,700 pg/L in MW32D near Building 10. 
The standard for zinc is 5,000 pg/L. 

Groundwater Model Results 

A groundwater model was developed to simulate the current metals 
contamination in the groundwater and predict the metals 
concentrations in the future under natural attenuation and other 
various remediation scenarios. The-modeling included (1) 
development of a calibrated steady-state groundwater flow model, 
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(2) development of a transient contaminant transport model, and 
(3) simulation of various groundwat~r remediation scenarios using 
the transport model. The details of the model and assumptions 
are provided in Appendix D of the Feasibility Study. The 
groundwater contamination used for the model included three 
exceedences of lead and one exceedence of arsenic in the upper 
aquifer, and three separate exceedences of lead, arsenic, and 
beryllium in the lower aquifer. The highest concentrations from 
data in the RI report were utilized in the modeling. The 
continuing source of metals contamination in the groundwater is 
the site-wide soils and slag found above and below the water 
table. The following scenarios were modeled. 

Base Case Transport Model (No Source Removal and Natural 
Attenuation) The base case transport model assumes that there 
is a continuing source of metals contamination and the source 
materials have not been removed. The modeling results.indicate 
that with constant mass loading.of arsenic, beryllium and lead 
for both 50 years and 100 years, the concentrations increase with 
time but the extent of contamination does not expand. 

No Source Removal and Pump and Treat This remediation 
scenario assumes ~hat there is a continuing source of metals 
contamination (source materials hav~ not been removed) and that a 
pump and treat system is installed to capture the lead, arsenic 
and beryllium contamination in the upper and lower aquifers. The 
modeling results indicate that after 50 years of pumping with no 
source removal, the concentration increase in a manner similar to 
the base case. 

Source Removal and Natural Attenuation This remediation 
scenario assumes that the sources of groundwater contaminati6n 
are removed and the remaining metals are naturally remediated as 
a result of the flushing action of the groundwater flow system. 
The modeling results indicate that jt will take thousands of 
years for the aquifer to reach the groundwater quality criteria 
which have been identified as cleanup targets for lead using this 
scenario. 

Source Removal and Pump and Treat This remediation scenario 
assumes that the sources of groundwater contamination are removed 
and that a pump and treat system is installed to capture the 
lead, arsenic and beryllium contamination in the upper and lower 
aquifers. The modeling results indicate there is minimal change 
in the lead concentrations after 50 years of pump and treat. 
Calculations were performed that indicate that it will take 
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thousands' of years for the lower aquifer to reach groundwater 
quality criteria which have been identified as cleanup targets 
under this scenario. 

Hydraulic Containment and Cutoff Wall This remediation 
scenario includes the installation of a linear cutoff wall in 
conjunction with an extraction well system. For the modeling 
effort, the cutoff wall was placed along the Delaware River with 
the extraction wells system inside the wall to capture 
groundwater that moves downgradient towards the wall. The 
modeling results indicate that hydraulic containment is 
achievable, however, groundwater quality criteria which have been 
identified as cleanup targets will not be reached under this 
scenario. 

Surface Water 

Surface water from the main channel and the back channel of the 
Delaware River and Crafts Creek were sampled in 1989, 1996 and 
1998. Samples were taken upriver, adjacent, and downriver of the 
Site, and analyzed for volatile organic compounds, semi-volatile 
organic compounds, pesticides, and metals. Surface water samples 
were taken due t6 the Site's historic discharges of contaminants 
from its seven discharge outfalls to the Delaware River and 
Crafts Creek. The 1998 sampling effort included a series of 
ground water, ground water seep and surface water samples that 
were collected simultaneously during different stages of the 
tidal cycle. A total of 108 surface water samples were collected 
from the Delaware River along four transects oriented 
perpendicular to the northern shoreline of the Site, as well as 
from two transects located upstream from the Site. Ground ~ater 
samples were collected from selected wells (MW33, MW31, MW30 and 
MW8S) along the northern periphery of the Site and from four 
ground water seep locations along the bank of the Delaware River 
to better integrate near-river ground water concentrations with 
the surface water effects. Exceedances of federal and State 
criteria for surface water noted throughout the ROD are shown on 
Figure 4 and based on the most stringent surface water criteria 
represented between New Jersey Surface Water Quality Standards, 
National Ambient Water Quality standards and Delaware River Basin 
Compact (DRBC) standards, and are shown in Table 8. Table 25 
through Table 27 summarize detected contaminant concentrations 
for both Delaware River and Crafts Creek surface water. 

Main Channel of the Delaware River - Most main channel surface 
water samples exhibited concentrations of aluminum (maximum 
concentration 358 ~g/L at SW-IO), copper (maximum concentration 
11 ~g/L at SW-04A), iron (maximum concentration 637 ~g/L at sw
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10), lead maximum concentration 3.6 pg/L at SW-04) and manganese 
(maximum concentration 99 pg/L at SW-13) in excess of the most 
stringent surface water criteria. The concentrations of these 
metals in surface water samples located adjacent to the Site were 
generally lower than the 1998 background levels at 5 to 15 feet 
out into the channel at low tide. Dissolved zinc was an 
exception, which exceeded the background level at all of the 
three transect sampling locations in the main channel adjacent to 
the Site. The surface water impacts appear to be related 
primarily to colloidal and/or suspended sediments/particulate 
matter in the samples (SP01 through SP03 and transects TR01 
through TR03). Interpretation of the data indicates that the 
surface water contamination appears to decrease in concentration 
outward from the Site, in a thin band parallel to the riverbank. 
This decrease in metals concentrations outward from the Site may 
be related to an increase in proportional mixing and dilution of 
site-related discharge waters with surface water outward into the 
channel. The 1998 surface water. data appears to indicate limited 
impact to surface water in the main channel from site discharges. 

Back Channel of the Delaware River Numerous detections of 
aluminum, copper, and manganese were similar to those in the 
samples collected' in the main channel. There were occasional 
detections of iron (maximum concentration 4,470 pg/L at SW-27), 
lead (maximum concentration 11.4 pg/L at SW-33) and silver 
(maximum concentration 4.7 pg/L at SW-32) in the back channel 
samples that were found to exceed the most stringent surface 
water criteria. Elevated iron, lead and silver concentrations 
detected near Outfalls #1 and #2 and near the mouth of Crafts 
Creeks may be related to the discharges of process waters. 
Again, the surface water impacts appear to be related primarily 
to colloidal and/or suspended sediments/particulate matter in the 
samples. The data also suggests that dissolved copper and zinc 
are present in groundwater discharges near the mouth of the back 
channel. Similar to the total concentrations, the highest 
concentrations of dissolved metal appear to be limited to the 
shallow back channel area adjacent to the riverbank. This 
dissolved metals contamination would contribute directly to the 
water quality in the main channel. 

Crafts Creek Elevated total iron and lead concentrations 
detected near Outfalls #1 and #2 and near the mouth of Crafts 
Creeks may be related to the discharges of process waters. 
Detected concentrations of iron ranged from 444 pg/L to 16,700 
pg/L, with an average detected concentration of 6,087 pg/L and 
lead ranged from 1.2 pg/L to 21 pg/L, with an average detected 
concentration of 6.2 pg/L. The surface water contamination was 
detected primarily in the total fraction of the sample, 

22 

848590031 



indicating that contamination is most likely the result of 
impacts from suspended sediment/particles in the sample. A 
potential source of the metals contamination in Crafts Creek is 
particulate matter from historic process water discharges at the 
RSC site, which could have been deposited and resuspended by 
tidal currents moving in and out of the basin. However, other 
potential sources are present in the upstream portion of the 
Crafts Creek tidal basin, which could have contributed to the 
metals contamination. 

Groundwater/Surface Water Interaction 

A comparison of the concentrations of metals in the three 
groundwater seep sampling rounds, and a comparison of the 
concentrations and individual metals detected in the paired 
monitoring wells and groundwater seep samples indicates that 
during low tide the groundwater discharges to the surface water. 
The generally decreasing concentration gradients of total metals 
in surface water samples outward from the Site and the proximity 
of the contamination to known source areas of these metals, 
indicates that the Site is a contributor of this contamination. 
With the exception of dissolved copper and zinc, the total metal 
exceedances appear to be associated with colloidal and/or 
particulate matter in the river channel at the time of sampling. 
A potential source of the sediment contamination are dissolved 
metals in the groundwater discharges which have adsorbed onto 
solid matter, or contaminated particles and debris in surface 
water runoff, debris in surface water runoff, and historic 
discharge-contaminated process waters from storm drain 
lines/outfall areas at the Site. 

OU3 Slag Area Soils (Summary of Pre- and Post- 1991 ROD 
Investigations) 

1991 Focused Feasibility Study 

EPA conducted a field investigation consisting of two stages in 
1988 and 1989 to determine the type and extent of contamination 
in the Slag Area. The analytical results are presented in their 
entirety in the Focused Feasibility Study (FFS) completed in June 
1991 and are summarized below. 

Sampling results indicate that inorganics are the primary 
contaminants of potential concern in the Slag Area soils. These 
include the following metals: antimony, arsenic, barium, 
cadmium, chromium, copper, iron, lead, magnesium, manganese, 
mercury, nickel, selenium, silver, vanadium, and zinc. In 
addition, volatile and semi-volatile organic contaminants were 
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detected in the slag material at low levels. Wide variations in 
the metals composition among sampling locations indicate that ~he 
slag is not chemically homogeneous. Elevated concentrations of 
all the above-mentioned metals occurred within the 0-2 ft and 2-4 
ft depth intervals, and elevated concentrations of barium, 
chromium, copper, iron, lead, magnesium, manganese, nickel, 
silver, vanadium, and zinc occurred within the 4-6 ft, 6-10 ft 
and 10-14 ft depth intervals. Lead contamination is of 
particular concern at the Slag Area because it was detected at 
high concentrations in many samples. The concentration ranges 
for lead detected in surface and subsurface samples were 47.6 
10,400 mg/kg and non-detected (NO) - 8,650 mg/kg, respectively. 

EP Toxicity testing was performed on the slag samples to 
determine the leaching behavior of the slag and whether the slag 
material should be classified as a characteristic waste subject 
to the Resource Conservation and Recovery Act (RCRA) 
requirements. The EP Toxicity results showed elevated 
concentrations of lead in two adjacent samples. In February 
1991, Toxicity Characteristic Leaching Procedure (TCLP) testing 
was performed on the slag material (TCLP testing is the 
analytical method currently used, which replaced EP Toxicity 
testing). The TCtp results detected concentrations below the 
TCLP regulatory levels. Variability in the test results was 
believed to be due to the chemical heterogeneous nature of the 
slag material. Based on the FFS data, the volume of slag 
material that was thought to leach contaminants into the 
groundwater, thus needing treatment, was estimated to be 
approximately 30,000 cubic yards (cy) at that time. This 
estimated volume of slag material was based on a limited number 
of samples analyzed for EP Toxicity and TCLP tests. It was 
therefore anticipated that additional surface and subsurface 
sampling to further delineate hot spot areas would be necessary 
during the remedial design. 

1999 Predesign Investigation 

In 1991, the u.S. Army Corps of Engineers (CDE) was given the 
responsibility to design and implement the remedy selected for 
the Slag Area. A pre-design investigation to delineate hot spot 
areas and to further characterize the Slag Area was conducted in 
two stages. Stage-s 1 and 2 were performed in the fall of 1993 
and 1994, respectively, and the results are presented in the 
Predesign Investigation Report (PIR) issued by the design 
contractor, URS Consultants, Inc., ~n May 1999. 

The results of TCLP testing for metals during the Stage 1 
investigation confirmed the presence of the hot spot previously 
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identified in the 1991 FFS, and identified three new hot spot 
areas. Exceedances of TCLP limits were detected for lead and 
cadmium only. Lead concentrations exceeding the TCLP limit of 5 
mg/L ranged from 5.9 mg/L to 1,080 mg/L. Cadmium concentrations 
exceeding the TCLP limit of 1 mg/L ranged from 14.1 mg/L to 23.5 
mg/L. The results of TCLP testing during Stage 2 further refined 
the hot spot limits delineated in Stage 1. Approximately a third 
of the TCLP exceedances reported in the four hot spot areas were 
below the water table. 

Based upon the new data generated during the pre-design 
investigation, the volume of slag material estimated in the 34
acre Slag Area is approximately 710,000 cy, with 210,000 cy now 
exceeding the TCLP limits The spatial area associated with the 
hot spot zones is approximately eight acres. Therefore, based on 
the pre-design investigation data, the volume of slag material 
that would require treatment under ~he original ROD is now 
estimated to be approximately 210,000 cy. 

Significantly, the analytical results from the hot spot 
delineation, groundwater, surface water and sediment 
investigations indicate that the metal contamination present in 
the slag materiaY and groundwater does not show a significant 
impact on the biota in the sediments and the quality of the 
surface water. Samples indicating groundwater contamination are 
primarily a result of sampling less-mobile naturally occurring 
particulates with adsorbed metals contamination or other 
contaminated particulate matter, ana to a much lesser degree, 
more mobile, dissolved metals contamination resulting from 
leaching. For these reasons, it was decided that for the Site, 
the TCLP test used as a basis for the 1991 ROD, was not a good 
indicator of hot spots in the Slag Area and instead, the 
aforementioned sediment, surface water, and groundwater sampling 
would be more relevant. The conclusions from these studies were 
incorporated into the RI/FS, and support the rationale for 
amending the OU3 ROD. 

CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES, 

Site Uses 

In its current state, the Site is an inactive facility that was 
used from 1906 until 1982, primarily for the productIon of steel 
products. Prior to its inactivity, the Site contributed 
substantial tax revenues to Florence Township. The Site, zoned 
as "general manufacturing H is bordered by the residential areas 
of the Village of Roebling to the west and southwest, the 
Delaware River to the north, Crafts Creek to the east, and 
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residential/industrial development to the south. Projected 
future land use of the Site includes mixed commercial and 
recreational uses. In 2001, Florence Township, the owner of the 
property, through the Burlington County Land Use Planning Office, 
completed a Reuse Conceptual Plan for redevelopment of the 
property. 

Resource Uses 

The groundwater underlying the Site is at the margin of the 
Potomac-Raritan-Magothy aquifer, designated by the State of New 
Jersey as a Class 2A drinking water aquifer. The Village of 
Roebling and Florence Township obtain their potable water from 
public supply wells located about two miles west of the Site. 
The city of Burlington, approximately six miles downstream from 
the Site, obtains potable water from both the Delaware River and 
shallow groundwater wells. The Delaware River, in the vicinity 
of the Site, is part of the freshwater portion of the estuary 
located in the DRBC Water Quality Zone 2, between the head of 
tide at Trenton, New Jersey and Northeast Philadelphia, 
Pennsylvania. 

Ecological resources include areas of the Delaware River and 
Crafts Creek that support a diverse aquatic and wetlands 
community, including an important recreational fishery in the 
Delaware River. The river also represents a significant habitat 
for the endangered shortnose sturgeon (Acipenser brevirostrum), 
which is known to occur in this section of the river. 
Additionally, a pair of federally threatened and state endangered 
bald eagles (Haliaeetus leucocephalus) have established a nest 
within 0.75 miles of the Site. 

SUMMARY OF SITE RISKS 

Based upon the results of the RI, a baseline risk assessment was 
conducted to estimate the risks associated with current and 
future site conditions. The baseline risk assessment estimates 
the human health and ecological risk which could result from the 
contamination at the Site in the absence of any actions to 
control or mitigate these under current- and future-land uses. 

Human Health Risk Assessment 

A four-step process is utilized for assessing site-related human 
health risks for a reasonable maximum exposure scenario: Hazard 
Identification - identifies the contaminants of concern at the 
Site based on several factors such as toxicity, frequency of 
occurrence, and concentration. Exposure Assessment - estimates 
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the magnitude of actual and/or potential human exposures, the 
frequency and duration of these exposures, and the pathways, by 
which humans are potentially exposed. Toxicity Assessment 
determines the types of adverse health effects associated with 
chemical exposures, and the relationship between magnitude of 
exposure (dose) and severity of adverse effects (response). Risk 
Characterization - summarizes and combines outputs of the 
exposure and toxicity assessments to provide a quantitative 
assessment of site-related risks. 

Hazard Identification The baseline risk assessment identifies 
contaminants of potential concern, evaluates exposures pathways, 
and quantifies the degree of risk. The contaminants that are 
likely to pose the most significant risks to human health and the 
environment were identified, and are evaluated in detail. The 
complete list of contaminants of potential concern (COPCs) for 
each site medium are presented in Table 28.1 through 28.10. 

Exposure Assessment The baseline risk assessment evaluated 
the health effects which could result from exposure to 
contamination from surface and subsurface soils (incidental 
ingestion, dermal contact, and inhalation of suspended soil 
particulates), groundwater (ingestion, dermal contact, and 
inhalation), surface water (incidental ingestion, dermal contact 
and inhalation), sediments (incidental ingestion and dermal 
contact) and fish from Crafts Creek (ingestion). The risk 
assessment evaluated the exposure pathways believed to be 
associated with the greatest potential exposures. An identified 
pathway does not imply that exposures are actually occurring, but 
only that the potential exists for the pathway to be completed. 

The potential exposure routes identified with current Site land 
use provides the potential for exposures to a child trespasser 
and to off-site residents via migration of windblown site soil 
particulates. Future land use is projected to include site 
redevelopment which could result in resident, commercial site 
worker, and construction worker receptors. Exposure assumptions 
were made for both average case and reasonable maximum case 
exposure scenarios. The potential exposure pathways considered 
for this risk assessment are presented in Table 29, and 
parameters and assumptions used in the calculations are in Table 
30.1 through 30.28. 

The risk assessment considered the Site's current land use as an 
abandoned industrial facility, and the projected future land 
uses as mixed commercial and residential use. These assumptions 
are solely for risk assessment purposes, and are not related to 
any reuse plan showing potential land use as recreational and 
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commercial. 

Toxicity Assessment Under current EPA guidelines, the 
likelihood of carcinogenic (cancer-causing) and noncarcinogenic 
effects due to exposure to site chemicals are considered 
separately. Toxicity data for carcinogenic and noncarcinogenic 
effects are presented in Table 31 through Table 34. 

Noncarcinogenic risks were assessed using a hazard index (HI), 
based on a comparison of expected contaminant intakes and safe 
levels of intake (Reference Doses). Reference doses (RfDs) have 
been developed by EPA for indicating the potential for adverse 
health effects. RfDs, which are expressed in units of milligrams 
per kilogram per day (mg/kg-day), are estimates of daily exposure 
levels for humans which are thought to be safe over a lifetime 
(including sensitive individuals). Estimated intakes of chemicals 
from environmental media are compared to the RfD to derive the 
Hazard Quotient for the contamin~nt in the particular medium. 
The HI is obtained by adding the Hazard Quotients for all 
compounds across all media that impact a particular receptor 
population. An HI greater than 1.0 indicates that the potential 
exists for noncarcinogenic adverse health effects to occur as a 
result of site-related exposures. The HI provides a useful 
reference point for gauging the potential significance of 
multiple contaminant exposures within a single medium. The HI is 
the ratio of the chronic daily ingestion of contaminant(s) 
divided by acceptable exposure level(s). 

Potential carcinogenic risks were evaluated using the cancer 
slope factors (SFs) developed by EPA for the contaminants of 
concern. SFs, which are expressed in units of (mg/kg-day)-l, are 
multiplied by the estimated intake 0f a potential carcinogen, in 
mg/kg-day, to generate an upper-bound estimate of the excess 
lifetime cancer risk associated with exposure to the compound at 
that intake level. The term "upper bound" reflects the 
conservative estimate of the risks calculated from the SF. For 
known or suspected carcinogens, acceptable exposure levels are 
generally concentration levels that represent an excess upper 
bound lifetime cancer risk to an individual of between 10-4 to 
10-6 , representing a probability of one-in-ten thousand to one
in-one million that an individual could develop cancer as a 
result of chronic site-related exposure to a carcinogen over 
one's lifetime. 

Risk Characterization - Based on the reasonable maximum exposure 
(RME) risk estimates, current off-site child residents, future 
on-site child/adult residents, and future construction workers 
may be exposed to COPCs in the surface soil, subsurface soil and 
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groundwater. Based on the average case or cental tendency (CT) 
risk estimates, future on-site child residents may be exposed tc 
COPCs in the surface soil, subsurface soil and groundwater. The 
risk calculations indicate that the ingestion and dermal contact 
pathways are the major contributors to the reasonable maximum 
exposure risk values. These values can be attributed to the 
contaminant concentrations of mainly antimony, arsenic and 
manganese. The carcinogenic risk values which marginally 
exceeded the target carcinogenic risk range (i.e., 10-~-lO-~) and 
non-carcinogenic HI values that exceeded the benchmark HI 
criterion value of 1.0 are listed below. Cancer risk levels and 
hazard index values for each site medium are summarized in Table 
35.1 through Table 35.9. 

Additionally, under the reasonable maximum exposure scenarios, 
calculated total HI values are greater than the benchmark of one 
for both adults (total HI of 3.5) and children (total HI of 1.2) 
consuming fish from Crafts Creek, ·which can be attributed to 
copper for adults and mercury for both adults and children. 

The results of the quantitative baseline risk assessment indicate 
that all exposures to receptors associated with the Delaware 
River and Crafts treek sediments and surface water under current 
and future uses are acceptable, both in terms of cancer and non
cancer risks. 

Quantitative Human Health Risks 

A qualitative assessment was performed for lead in addition to 
the quantitative risk assessment described below. Lead was 
detected in soils, but was not be quantitatively addressed in the 
risk assessment, as there is no EPA established toxicity valu·e 
for lead. Therefore, non-carcinogenic risk values calculated in 
the quantitative risk assessment discussed below were 
underestimated due to this exclusion. A health-based commercial 
screening level for lead in soil was calculated using the Adult 
Lead Exposure Model developed by EPA. The model is designed to 
assess exposure to adult workers; however the model is protective 
of the most vulnerable potential receptor under this scenario, 
the fetus of a pregnant worker. The upper bound risk-based 
remediation goal is 1753 mg/kg and the lower bound risk-based 
remediation goal is 749 mg/kg for lead for future site workers. 
In addition, an EPA directive has recommended a health-based 
residential screening level for lead in soil of 400 mg/kg. This 
screening level was calculated with the Integrated Exposure 
Uptake Biokinetic Model (IEUBK) for children, which takes into 
account the multimedia nature of lead exposures in a child's 
environment. 
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RISK ESTIMATES FOR SOIL 

RME Risk Estimates 
N"n-C'arcinogenic Risk 

Current Off-Site Child Resident 1.6 manganese 

Future On-Site Child Resident 15.3 antimony, arsenic. 


manganese 
Future On-Site Adult Resident 1.2 antimony 
Future Construction Worker 1.8 antimony 

CT Risk Estimates 
Non-Carcinogenic Risk 

Future On-Site Child Resident 2.9 antimony 

RISK ESTIMATES FOR GROUNDWATER 

RME Risk Estimates 
.' Carcinogenic Risk 

Future On-Site Child Resident 1.3 x 10-4 TCE, arsenic 
Future On-Site Adult Resident 2.4 x 10-4 TCE, arsenic 

Non-Carcinogenic Risk 
Future On-Site Child Resident 3.5 arsenic, manganese 

CT Risk Estimates 
NOll-Carcinogenic Risk 

Future On-Site Child Resident l.~ arsenic 

RISK ESTIMATES FOR FISH INGESTION 

RME Risk Estimates 
Non-Carcinogenic Risk 

Current and Future 1.2 mercury 
Child Resident 

Current and Future 3.5 copper 
Adult Resident mercury 
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The average and maximum lead concentrations detected in the 
surface soil samples (0-0.2 foot) are 7,161 mg/kg and 69,000 
mg/kg. The average and maximum lead concentrations detected in 
the subsurface soil samples are 1,838 mg/kg and 90,600 mg/kg. 
These concentrations are significantly higher than EPA's health
based levels. Although a quantitative estimation of carcinogenic 
and non-carcinogenic risks attributable to lead could not be 
made, it is evident from the extremely high concentrations 
detected, that the soils pose an unacceptable risk. 

Uncertainties 

The procedures and inputs used to assess risks in this 
evaluation, as in all such assessments, are subject to a wide 
variety of uncertainties. In general, the main sources of 
uncertainty include: 

• environmental chemistry sampling and analysis 
• environmental parameter measurement 
• fate and transport modeling 
• exposure parameter estimation 
• toxicological tlata. . 

Uncertainty in environmental sampling arises in part from the 
potentially uneven distribution of chemicals in the media 
sampled. Consequently, there is significant uncertainty as to 
the actual levels present. Environmental chemistry-analysis 
error can stem from several sources including the errors inherent 
in the analytical methods and characteristics of the matrix being 
sampled. 

Uncertainties in the exposure assessment are related to estimates 
of how often an individual would actually come in contact with 
the chemicals of concern, the perioQ of time over which such 
exposure would occur, and in the models used to estimate the 
concentrations of the chemicals of concern at the point of 
exposure. 

Uncertainties in toxicological data occur in extrapolating both 
from animals to humans and ~rom high to low doses of exposure, as 
well as from the d-ifficulties in assessing the toxicity of a 
mixture of chemicals. These uncertainties are addressed by 
making conservative assumptions concerning risk and exposure 
parameters throughout the assessment. As a result, the risk 
assessment provides upper-bound est~mates of the risks to 
populations near the site, and is highly unlikely to 
underestimate actual risks related to the site. 
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More specific information concerning public health risks, 
including a quantitative evaluation of the degree of risk 
associated with various exposure pathways, is presented in the 
risk assessment report. 

Actual or threatened releases of ha=ardous substances from this 
Site, if not addressed by the preferred alternative or one of the 
other active measures considered, may present a current or 
potential threat to public health, welfare, or the environment. 

Ecological Risk Assessment 

A four-step process is utilized for assessing site-related 
ecological risks for a reasonable maximum exposure scenario: 
Problem Formulation a qualitative evaluation of contaminant 
release, migration, and fate; identification of contaminants of 
concern, receptors, exposure pathways, and known ecological 
effects of the contaminants; and selection of endpoints for 
further study. Exposure Assessment a quantitative evaluation 
of contaminant release, migration, and fate; characterization of 
exposure pathways and receptors; and measurement or estimation of 
exposure point concentrations. Ecological Effects Assessment 
literature revie~~, field studies, and toxicity tests, linking 
contaminant concentrations to effects on ecological receptors. 
Risk Characterization measurement or estimation of both 
current and future adverse effects. 

The ecological risk assessmen"t begar. with evaluating the 
contaminants associated with the Site in conjunction with the 
site-specific biological species/habitat information. The 
primary areas of concern are the Delaware River and Crafts Creek, 
which support a diverse aquatic and wetlands community, including 
an important recreational fishery in the Delaware River. The 
river also represents a significant habitat for the endangered 
shortnose sturgeon (Acipenser brevirostrum), which is known to 
occur in this section of the river. Additionally, a pair of 
federally threatened and state endangered bald eagles (Haliaeetus 
leucocephalus) have established a nest within 0.75 mile of the 
Site. Terrestrial ecological receptors are limited due to the 
lack of appreciable terrestrial habitat and the industrial 
setting of the Site. 

Results of the ecological risk assessment determined that PAHs, 
arsenic, chromium, copper, iron, lead, manganese, and nickel in 
the sediments of the back channel and Crafts Creek are impacting 
or pose risks to ecological receptors in these environments. The 
complete list of COPCs are presented in Table 28.11. Contaminant 
inputs to the river include the historical deposition of slag 
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into the river, historical discharge from the outfalls, site 
surface runoff, wind-blown dust particulates into the river, 
groundwater discharge, and discharge from Crafts Creek. Input 
into the creek include historical discharge from the outfalls, 
site surface runoff, groundwater discharge, and tidal influxes. 
Delaware River and Crafts Cre~k biota contaminant exposure 
pathways include direct uptake (ingestion and absorption) by 
planktonic and benthic organisms from surface water, aquatic and 
wetland vegetation from sediments, and indirect uptake by 
consumers via food chain pathways, such as the blue heron, and 
are presented in Table 29.1. 

The results of the ecological risk assessment indicate that the 
sediments in the following areas of the Delaware River and Crafts 
Creek pose a risk to the ecological receptors. Two areas of the 
back channel of the Delaware River adjacent to discharge outfalls 
and three areas in Crafts Creek showed significant reductions in 
survival of benthic organisms. The observed impacts in the 
benthic community included a communal shift to taxa known to 
tolerate sediments contaminated with metal wastes. These areas 
also exceeded the lead threshold levels for the blue heron. The 
primary exposure pathway was identi~ied as the incidental 
ingestion of sedifuents. The target cleanup levels for the COCs 
in the sediments are presented in Table 35.10. 

REMEDIAL ACTION OBJECTIVES 

Remedial action objectives (RAOs) are specific goals to protect 
human health and the environment. These objectives are based on 
available information and standards such as applicable or 
relevant and appropriate requirements (ARARs) and appropriat~ 
criteria, advisories, and guidance (i.e., To Be Considered (TBCs) 
materials), and calculated risk-based levels established in the 
risk assessment. Compliance with ARARs/TBCs may be "waived" if 
site-specific circumstances justify such a "waiver". A complete 
listing of ARARs and TBCs is included in Table 36 of this ROD. 
Remedial action objectives developed for the soil (including the 
34-acre Slag Area), sediments and groundwater, considers all 
identified site concerns and contaminant pathways, and are 
presented below. Table 37 presents the most stringent ARAR/TBC 
target cleanup levels for the contaminated media. 

Soi1s (Inc1uding the Slag Area) 

The RAOs for site-wide soils and the Slag Area include: 

• 	 Prevention of human exposure to contaminated site-wide soils 
and slag material based on current and anticipated future 
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uses; 

• Reduce risk to ecological receptors from exposure 
contaminated soils and slag material to acceptable levels; 

to 

• Minimize contaminant migration from the soils and 
material to the groundwater and surface waters to 
ensure the beneficial reuse of these resources; 

slag 
levels that 

• 	 Comply with ARARs and TBCs consistent with current and 
anticipated future use, or request waivers. 

The RAOs are based on the results of the baseline risk assessment 
and a comparison to criteria to be considered for screening and 
evaluation of soil quality. The federal and State criteria used 
for soil are based on the most stringent soil criteria 
represented between EPA Soil Screening Levels (SSL) (Migration to 
Groundwater, Ingestion and Inha~ation) and NJDEP Soil Cleanup 
Criteria (Impact to Groundwater, Non-Residential Direct Contact 
and Residential Direct Contact). 

Risk assessment results indicate risk in excess of the target 
carcinogenic ris~ range of 10-4 to 10-6 and the target hazard 
index of 1.0 associated with current and future use exposures to 
surface and subsurface soils. Primary contributors to these 
risks include antimony, arsenic and manganese. Also, a 
qualitative risk characterization indicated potential human 
health threats due to lead in the surface and subsurface soils. 

Sed~ents 

The RAOs for the Delaware River and Crafts Creek sediments 
include: 

• 	 Reduce risk to ecological receptors from exposure to 
contaminated sediments to acceptable levels; 

• 	 Comply with ARARs and TBCs consis~ent with current and 
anticipated future use, or request waivers. 

The RAOs are based on the results of the ecological risk 
assessment and a comparison to criteria to be considered for 
screening and evaluation of sediment quality. Contaminated 
sediments in the Delaware River and Crafts Creek were identified 
and delineated as having significant impacts or posing risks to 
the receptors evaluated as part of the ecological risk 
assessment. These areas are shown in Figure 5. The criteria 
used for sediments are based on the most stringent sediment 
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criteria represented between Canadian Low Effects Level (LEL) a~j 

'Canadian Severe Effects Level (SEL). In the absence of LEL and 
SEL values, Effects Range - Low (ER-L) and Effects Range - Mediu~ 
(ER-M) values were used. 

Groundwater 

The RAOs for the groundwater include: 

• 	 Restore the groundwater to drinking water standards within a 

reasonable time frame and reduce further contamination of 

groundwater; 


• 	 The above RAO was intended; however, EPA has determined that 
it is technically impracticable to restore the groundwater to 
meet ARARs and is invoking a Technical Impracticability Waiver 
for this Site. 

The RAOs are based on the results of the baseline risk assessment 
and a comparison to the federal and State standards for 
evaluation of groundwater quality. The federal and State 
standards used for groundwater are based on the most stringent 
groundwater criteria represented between NJ Groundwater Quality 
Standard (GWQS) and federal Maximum Contaminant Levels (MCLs). 
Risk assessment results indicate risk in excess of the target 
carcinogenic risk range of 10-4 to 10-6 and the target hazard 
index of 1.0 associated with future use exposures to groundwater. 
Primary contributors to these risks include TeE, arsenic, and 
manganese. 

DESCRIPTION OF REMEDIAL ALTERNATIVE~ 

From the screening of technologies and remedial alternatives, EPA 
evaluated and assembled a range of alternatives for further 
detailed evaluation. The FS report provides the detailed 
evaluation for four remedial alternatives for contaminated soils, 
five remedial alternatives for contaminated sediments, and three 
remedial alternatives for contaminated groundwater. The Slag 
Area is also included within the soil alternatives; and, the 
updated remedial alternative for the Slag Area (SA) is evaluated 
in the ROD in conjunction with the soil alternatives. Further, a 
brief description of the existing remedy for the Slag Area 
specified in the 1991 ROD is provided below. 
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Common Elements 

SOILS 

Several of the soil alternatives include common components. 
Alternatives SA, SL2 and SL3 include the common components of a 
long-term monitoring program and institutional controls to 
restrict future excavations through the soil cap and restrict 
future land uses. More specifically, Alternatives SA and SL3 

SUMMARY OF REMEDIAL ALTERNATIVES 

Medium RifFS Designation Description 

Slag Area Soils 1991 Selected 
Remedy (OU3) 

Treatment of Hot Spots, and Soil Cap with Stormwater 
Management System and Shoreline Protection 

Updated Selected 
Remedy - SA 

Based on Updated Predesign Investigation Information on Volume 
and Cost (Treatment of Hot Spots, and Soil Cap with Stormwater 
Management System and Shoreline Protection) 

!Site-Wide Soils 
(including the 

Slag Area) 

SL1 

.' 

No Action 

SL2 Limited Action 

SL3 Containment 

Option (a) - Soil/Asphalt 

Option (b) - Soil Only 

SL4 Source Removal/Off-Site Disposal 

Sediments 

SD1 No Action 

SD2 Limited Action 

SD3 Containment 

SD4 Dredging/Dewatering/Off-Site Disposal 

SDS Dredging/Dewatering/On-Site Disposal 

Groundwater 

GW1 No Action 

GW2 Limited Action 

GW3 Containment 

GW4 Restoration (Extraction Wells for Pump-and-Treat) 

Option (a) - Source Removal 

Option (b) - No Source Removal 
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share long-term maintenance and monitoring of the capped areas, 
soil capping, stormwater management and erosion controls. 
Alternatives SA and SL4 share a treatment component for soil and 
slag material that contain hazardous waste as defined by the 
Resource Conservation and Recovery Act (RCRA). Alternatives SA, 
SL1, SL2 and SL3 require a review of the site conditions every 
five years since these alternatives would not remove all existing 
soil contamination. 

SEDIMENTS 

Several of the sediment alternatives include common components. 
Alternatives SD2 and SD3 include the common components of a long
term monitoring program and institutional controls to restrict 
use. Alternatives S03, S04 and S05 share the common components 
of dredging, dewatering, wetlands restoration and short-term 
maintenance and monitoring of restored wetlands. Alternatives 
SD1, SD2 and SD3 require a review of the site .conditions every 
five years since these alternatives would not remove all existing 
sediment contamination. 

GROUNDWATER 

Several of the groundwater alternatives include common 
components. Alternatives GW2 and GW4 include the common 
components of a long-term monitoring program and institutional 
controls to restrict groundwater use. Alternatives GW1, GW2 and 
GW4 require a review of the site cO~lditions every five years 
since these alternatives would not remove all existing 
groundwater contamination. 

EXISTING SELECTED REMEDY FOR OU3 (SLAG AREA) SPECIFIED IN THE 
1991 ROD - Treatment of Hot Spots, and Soil Cap with Stormwater 
Management System and Shoreline Protection 

Volume of slag requiring treatment: 30,000 cy 
Estimated Capital Cost: $6,759,000 
Estimated Annual O&M Cost: $344,000 
Estimated Present Worth: $12,106,000 
Estimated Construction Time: 12 months 

As part of the 1991 ROD, EPA selected a remedy for the 34-acre 
Slag Area (OU3).- The existing remedy involves treating hot 
spots, defined as highly-contaminated slag material that fails a 
TCLP test, prior to covering the entire 34-acre Slag Area with a 
soil cap and vegetation. The cap would consist of two feet of 
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top soil and vegetation extending to the side slopes. The 
grading contours of the soil cap would support a stormwater 
management system that collected and conveyed runoff to the 
Delaware River while providing improvement in surface water 
quality. A small portion of the Slag Area that is located in the 
100-year flood plain would be graded to above the flood plain 
elevations. A riprap stone revetment would be placed from the 
edge of the soil cap down into the surface water to mitigate 
potential erosion of the shoreline. The slag material in those 
areas designated as hot spots would be excavated and treated on
site using a mobile treatment unit and placed under the cap. 
Leachability would be determined by testing the slag material 
using the TCLP analysis. Stabiliza~ion of the slag material 
would physically or chemically bind contaminants of concern 
within an insoluble matrix, significantly reducing their 
potential to leach. 

Dewatering of slag material fo~nd below the water table would be 
necessary during its excavation. The extracted water would be 
collected, treated, and disposed in accordance with federal and 
State requirements. Since the existing remedy would result in 
treated material remaining on-site, a long-term groundwater and 
surface water monitoring program, periodic site inspections, and 
a review every five years would be required to determine the' 
effectiveness of this remedy. Institutional controls would be 
implemented to restrict future excavations through the soil cap, 
especially in those areas that were stabilized. Future land uses 
would be limited by zoning or deed restrictions, which would be 
specified in the real estate transactions of the property. 

REMEDIAL ALTERNATIVE SA FOR 003 (SLAG AREA) BASED ON UPDATED 
PREDESIGN INVESTIGATION INFORMATION ON VOLUME , COST 
Treatment of Hot Spots, and Soil Cap 
System and Shoreline Protection 

with Stormwater Management 

Volume of slag requiring treatment: 
Estimated Capital Cost: 
Estimated Annual O&M Cost: 
Estimated Present Worth: 
Estimated Construction Time: 

210,000 cy 
$60,855,000 

$344,000 
$66,146,000 

30 months 

The existing remedy for the Slag Area documented in the 1991 ROD 
is being re-evaluated to incorporate new information collected 
during the pre-design investigation conducted after the 1991 ROD 
and noted above. The major components of the existing remedy for 
the Slag Area remain the same as no~ed above, but the volume of 
hot spot material requiring treatment has significantly 
increased. The 1991 ROD estimate of slag material requiring 
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treatment was increased from 30,000 cy to 210,000 cy for this 
alternative, thereby increasing the estimated capital costs from 
$6,759,000 (1991 ROD estimate) to $60,854,000 (1997 pre-design 
investigation cost estimate). 

The analytical results from the hot spot delineation, and the 
groundwater, surface water and sediment investigations indicate 
that the metal contamination present in the slag material and 
groundwater does not show a significant impact on the biota in 

the sediments and the quality of the surface water. Samples 
indicating groundwater contamination are primarily a result of 
sampling less-mobile naturally occurring particulates with 
adsorbed metals contamination or other contaminated particulate 
matter, and to a much lesser degree, more mobile, dissolved 
metals contamination resulting from leaching. For these reasons, 
it was decided that for the Site, the TCLP test used as a basis 
for the 1991 ROD, was not a good indicator of hot spots in the 
Slag Area and instead, the aforementioned sediment, surface 
water, and groundwater sampling would be more relevant. 

REMEDIAL ALTERNAT'IVES FOR OUS (SOILS (INCLUDING THE SLAG AREA) , 
SEDIMENT, & GROUNDWATER) 

SOIL ALTERNATIVES 

~ternative SL1: No Action 

Estimated Capital Cost: $0 
Estimated Annual O&M Cost: . $0 
Estimated Present Worth: $54,000 
Estimated Construction Time: None 

CERCLA and the NCP require the evaluation of No Action as a 
baseline to which other alternatives are compared. No active 
remediation or containment of any contamination associated with 
the soils would be performed~ However, this alternative would 
include five-year reviews of site data as required by CERCLA for 
sites where contamination remains after initiation of the 
remedial action. 

Alternative SL2: L~ited Action 

Estimated Capital Cost: $1,731,000 
Estimated Annual O&M Cost: $318,000 
Estimated Present Worth: $5,869,000 
Estimated Construction Time: 6-12 months 
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This alternative would consist of a long-term monitoring program, 
installation of site security measures (i.e., repair fencing and 
maintaining security guards) and institutional controls (i.e., 
restrictions on land use in the form of a deed notice). Periodic 
site inspections would be implemented to assess the potential 
migration of contaminants. CERCLA requires that if a remedial 
action is selected that results in hazardous substances, 
pollutants, or contaminants remaining at the site above levels 
that allow for unlimited use and unrestricted exposure, EPA must 
review the action no less often than every five years after 
initiation of the action. Because contamination would be left in 
place under this alternative, a review of the remedy every five 
years would be required. 

~ternative SL3: Containment 

Estimated Capital Cost: 

Estimated Annual O&M Cost: 

Estimated Present Worth: 

Estimated Construction Time: 1-2 

$20,092,000 (Option a) 
$16,839,000 (Option b) 

$212,000 (Option a) 
$178,000 (Option b) 

$24,422,000 (Option a) 
$20,479,000 (Option b) 
years (Options a or b) 

This alternative includes containment of site-wide contaminated 
soils, including the Slag Area, by capping. Two distinct capping 
options are considered based on the physical characteristics of 
different portions of the Site, and the current and potential 
future uses of each portion, option (a) soil/asphalt, and option 
(b) soil only. These options are presented to demonstrate the 
range of possibilities, recognizing that the final capping plan 
may fall somewhere in between these two options. Option (a) 
would be appropriate for a mixed recreational and commercial use 
scenario in which some of the buildings on the Site would remain, 
and the asphalt capping would minimize grade changes and maintain 
access to buildings. Areas on the perimeter of the Site, where 
grade changes would be less disruptive to site operations, would 
be capped using approximately two feet of soil. Option (b) would 
be appropriate for a recreational use scenario in the event that 
all buildings on the Site were demolished. Additional 
investigations, remediation measures, and institutional controls 
would be needed for residential use scenarios. 

For Option (a), the total area to be capped with soil cap in the 
main plant area is 414,000 square yards (86 acres) and would 
consist of approximately 1.5 feet of clean fill and six inches of 
top soil to support vegetation. Asphalt cap areas would cover 
approximately 178,000 square yards (37 acres) and would consist 
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of approximately six inches of gravel subbase and four to six 
inches of asphalt. For Option (b), the total area to be capped 
with soil cap is 592,000 square yards (123 acres). The total 
area to be capped with soil cap in the Slag Area is 165,000 
square yards (34 acres), for both Options (a) and (b). The total 
volumes of clean fill and topsoil for the main plant capping are 
207,000 cy and 69,000 cy, respectively, for Option (a), and 
296,000 cy and 99,000 cy, respectively, for Option (b). The 

total volumes of clean fill and top soil for the Slag Area 
capping are 83,000 cy and 28,000 cy for both Options (a) and (b). 

Compaction, intermediate and final grading would be performed as 
required by the cap designs. Any soil AOCs that may be 
identified during implementation of OU4 would be properly 
delineated and remediated prior to capping activities. A 
permeable liner would be placed beneath the cap to act as a 
visible marker to minimize direct contact should the overlying 
cap be breached. Soil cap areas would be vegetated to prevent 
erosion of the soils. The areas to be capped are generally not 
steep slopes except for the Slag Area. Stormwater management and 
erosion controls would be determined during the design phase for 
the main plant a~a and are already planned for the Slag Area. 
This alternative~would require long-term maintenance and 
monitoring of the capped areas. Institutional controls would be 
implemented to restrict future excavations through the soil cap 
and future land uses would be limited by zoning or deed notice. 
CERCLA requires that if a remedial 2ction is selected that 
results in hazardous substances, pollutants, or contaminants 
remaining at the site above levels that allow for unlimited use 
and unrestricted exposure, EPA must review the action no less 
often than every five years after initiation of the action. 
Because contamination would be left in place under this 
alternative, a review of the remedy every five years would be 
required. 

~ternative SL4: Source Removal/Off-Site Disposal 

Estimated Capital Cost: $649,931,000 
Estimated Annual O&M Cost: $0 
Estimated Present Worth: $649,931,000 
Estimated Construction Time: 2-3 years 

This alternative consists of the excavation of all contaminated 
soils and slag material above cleanup levels, off-site disposal 
and site restoration. Contaminated soils and slag material would 
be excavated using conventional construction techniques. It is 
estimated that the total volume of soil to be excavated in the 
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main plant area is 860,000 cy. The total volume of slag to be 
excavated is approximately 710,000 cy. The volume estimate for 
the main plant was based on an excavation depth of four to ten 
feet, where the volume estimate for the Slag Area was based on 
the entire volume due to limited analytical data. It is assumed 
that 30 percent of excavated soil and slag material would be 
characteristic hazardous waste based on the exceedence of the 
TCLP limits for inorganics (i.e., lead and cadmium). This 
hazardous waste would require treatment to render it non
hazardous prior to disposal, because of RCRA Land Disposal 
Restrictions (LDRs). 

Site restoration would consist of backfilling all excavations 
with clean fill to within six inches of original grade, placement 
of approximately six inches of top soil and revegetation to 
stabilize the soils. The areas to be backfilled are generally 
not steep slopes except for the Slag Area. Stormwater management 
and erosion controls would be determined during the design phase 
for both the main plant area and the Slag Area. 

SEDIMENT ALTERNATIVES 

~ternative SOl: : No Action 

Estimated Capital Cost: $0 
Estimated Annual O&M Cost: $0 
Estimated Pre~ent Worth: $54,000 
Estimated Construction Time: None 

CERCLA and the NCP require the evaluation of No Action as a 
baseline to which other alternatives are compared. No active 
remediation or containment of any contamination associated with 
the sediments would be performed. However, this alternative 
would include five-year reviews of site data as required by 
CERCLA for sites where contamination remains after initiation of 
the remedial action. 

~ternative S02: Limited Action 

Estimated Capital Cost: $21,000 
Estimated Annual O&M Cost: $47,000 
Estimated Present Worth: $656,000 
Estimated Construction Time: 6-12 months 

This alternative would consist of a long-term sediment monitoring 
program, installation of site security measures (i.e., repair 
fencing) and restrictions on land use in the form of a deed 
notice. Periodic site inspections would be implemented to assess 
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the potential migration of contaminants. A long-term sediment 
monitoring program would be developed to ensure that risks 
resulting from on-site contamination do not increase. CERCLA 
requires that if a remedial action is selected that results in 
hazardous substances, pollutants, OY contaminants remaining at 
the site above levels that allow for unlimited use and 
unrestricted exposure, EPA must review the action no less often 
than every five years after initiation of the action. Because 
contamination would be left in place under this alternative, a 
review of the remedy every five years would be required. 

~ternative SD3: Containment 

Estimated Capital Cost: $4,218,000 
Estimated Annual O&M Cost: $62,000 
Estimated Present Worth: $5,144,000 
Estimated Construction Time: 1 year 

This alternative includes containment of contaminated sediments 
by capping. Contaminated sediments near the Site cover a total 
of approximately 87,000 square yards or 18 acres, and are mostly 
in wetland areas that need to be maintained or restored to their 
original value and function after remediation. Further 
delineation of the impacted areas would be conducted during the 
design phase. In order to maintain the current grade, 
approximately 18 inches of existing sediments would be removed by 
dredging. This would allow placement of the cap without 
significantly changing existing elevations. The cap would 
consist of a minimum of six inches of compacted soil with a 
minimum one foot of a sandy loam soil and organic matter capable 
of supporting wetland vegetation. Capped areas would be 
vegetated to restore the wetlands. Appropriate measures would be 
implemented to control contaminant migration from sediments. 
Specific details for dredging and sediment erosion control would 
be developed during the design phase. The ~esulting excavated 
sediments with a total volume of approximately 43,500 cy would be 
disposed of off-site or on-site. This alternative would require 
long-term maintenance and monitoring of the capped areas. CERCLA 
requires that if a remedial action is selected that results in 
hazardous substances, pollutants, or contaminants remaining at 
the site above levels that allow for unlimited use and 
unrestricted exposure, EPA must review the action no less often 
than every five years after initiation of the action. Because 
contamination would be left in place under this alternative, a 
review of the remedy every five years would be required. 
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~ternative SD4: Dredging/Dewatering/Off-Site Disposal 

Estimated Capital Cost: $19,279,000 
Estimated Annual O&M Cost: $0 
Estimated Present Worth: $19,279,000 
Estimated Construction Time: 1-2 years 

This alternative consists of dredging all contaminated sediments, 
dewatering the dredged sediments, off-site disposal, and site 
restoration. The area of sediments requiring excavation is the 

same as discussed in Alternative SD3. Further delineation of the 
impacted areas would be conducted during the design phase. The 
objective of the sediment remediation is to remove all loose 
silty materials down to the hard stream/river bottom in the 
contaminated area to remove the potential of exposure to 
ecological receptors. The actual depths of contaminated sediment 
may vary significantly. Confirmatory sampling will be conducted 
to ensure that contaminants are not present in the river bottom. 
Using a depth of four feet, the total volume of sediments to be 
dredged is estimated at 116,000 cy. Dredged areas would be 
restored by placement of a sandy loam soil with organic matter 
and revegetated fo establish wetlands whose function and value 
are at least equal to the existing wetlands. Appropriate 
measures would be implemented during dredging to control 
contaminant migration from sediments. Specific details for 
dredging and sediment erosion control would be developed during 
the design phase. 

Dredged material would be managed based on the characterization 
after dredging. The dredged materials would be dewatered prior 
to being transported off-site for disposal at a non-hazardous 
landfill or other approved dredge spoil disposal location. 
Results from the RI report indicate that sediments to be dredged 
contain concentrations of constituents that exceed ecological 
benchmarks and pose a risk to ecological receptors, but are below 
the standards that would characterize the sediments as RCRA 
hazardous waste for disposal purposes. Water recovered from the 
dewatering operation would be treated and discharged 
appropriately in accordance with all applicable requirements. 

~ternative SDS: Dredging/Dewatering/On-Site Disposal 

Estimated Capital Cost: $11,354,000 
Estimated Annual O&M Cost: $0 
Estimated Present Worth: $11,354,00~ 
Estimated Construction Time: 1-2 years 
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Alternative SOS incorporates the basic components of the SD4, in 
terms of dredging and dewatering, however, this alternative 
proposes disposal of the sediments on-site. Based on limited 
data, it is assumed that the excavated sediments would be non
hazardous and therefore would not require treatment prior to on
site disposal. An estimated volume of 116,000 cy would be placed 
on-site. The design phase would consider the placement of this 
extra volume of material with respect to stormwater management, 
erosion control and flood -plain elevations. 

GROUNDWATER ALTERNATIVES 

EPA plans to conduct a comprehensive pre-design investigation for 
groundwater, groundwater seeps, surface water, sediments, soil 
and AOCs to provide a current and complete set of data and 
further assess groundwater metals impact to the river from both 
the Slag Area and site-wide soils. This investigation will serve 
to evaluate and confirm our current conclusions. If future 
monitoring indicates different conclusions, EPA can re-evaluate 
the groundwater at that time. 

Alternative GWl: No Action 

Estimated Capital Cost: SO 
Estimated Annual O&M Cost: SO 
Estimated Present Worth: SS4,OOO 
Estimated Construction Time: None 

CERCLA and the NCP require the evaluation of No Action as a 
baseline to which other alternatives are compared. No active 
remediation or containment of any contamination associated with 
the groundwater would be performed. However, this alternative 
would include five-year reviews of site data as required by 
CERCLA for sites where contamination remains after initiation of 
the remedial action. 

Alternative GW2: L~ited Action 

Estimated Capital Cost: S1S,000 
Estimated Annual O&M Cost: $50,000 
Estimated Present Worth: S686,OOO 
Estimated Construction Time: 6-12 months 

This alternative consists of a long-term groundwater monitoring 
program and restrictions on groundwater use in the form of a deed 
notice or a Classification Exception Area (CEA). A monitoring 
program would be developed to ensure that risks resulting from 
on-site contamination do not increase. The monitoring program 
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would include collecting samples from monitoring wells using low 
flow sampling techniques. Monitoring of sediment and surface 
water quality would also be incorporated into the long-term 
monitoring plan if it is established during the pre-design 
investigations that the groundwater is an ongoing source of 
contamination to sediments and/or surface water. 

Periodic site inspections would be implemented to assess the 
potential migration of contaminants. CERCLA requires that if a 
remedial action is selected that results in hazardous substances, 
pollutants, or contaminants remaining at the site above levels 
that allow for unlimited use and unrestricted exposure, EPA must 
review the action no less often than every five years after 
initiation of the action. Because contamination would be left in 
place under this alternative, a review of the remedy every five 
years would be required. 

~ternative GW3: Containment 

The FS report did not retain this groundwater alternative for a 
detailed evaluation as was done for the other three remedial 
alternatives since only a portion of the contaminated groundwater 
would be control!ed and treated based on this alternative. 
Furthermore, extra costs would be incurred, in comparison to GW4, 
because of the cutoff wall construction specified for this 
alternative. 

~ternative GW4: Restoration (Extraction Wells for Pump-and
Treat) 

Estimated Capital Cost: 
Option (a) - Costs for Source Removal 
Estimated Annual O&M Cost: 
Estimated Present Worth: 
Estimated Construction Time: 
Estimated Time to Achieve RAOs: 

(Soil & Slag) 
$3,455,000 

$649,931,000 
$768,000 

$13,043,000 
1 year 

Option (a) - Thousands of years (with source removal and 
restoration) 

Option (b) - Cannot achieve RAOs (with no source removal and 
restoration) 

This alternative includes groundwater restoration via extraction 
wells and a pump-and-treat system and a long-term monitoring 
program to assess the continuous operation of the treatment 
measures. Approximately 15 extraction wells would be installed 
in the vicinity of the Slag Area, along the Delaware River 
shoreline between Outfalls #4 and #7, and in the southeastern 
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portion of the Site. The contaminated groundwater would be 
pumped at a combined rate of 93 gallons per minute (gpm) from 
both the upper and lower aquifers. The extracted contaminated 
groundwater would be collected in a storage tank and treated a~ 
an on-site treatment plant to meet the standards required for 
discharge to surface water or to a local Publicly Owned Treatment 
Works (POTW). The treatment system would include several process 
options for the removal of certain contaminants. Initially, 
chemical precipitation and filtration would be used to remove the 
inorganic compounds, followed by carbon adsorption for the 
removal of low-level organics. Two options are associated with 
this alternative: Option (a) - source removal and Option (b) 
no source removal. Source removal consists of excavating all of 
the impacted soils from the main plant area and all of the 
material in the Slag Area, as described in Alternative SL4. The 
groundwater modeling results indicate that it will take thousands 
of years for the lower aquifer to reach groundwater cleanup 
standards under Option (a) and groundwater cleanup standards 
would not be achieved under Option (b). 

COMPARATIVE ANALYSIS OF ALTERNATIVES 

In selecting the~remedy, EPA considered the factors set out in 
CERCLA §121, 42 U.S.C. §9621, by conducting detailed analysis of 
the viable remedial alternatives pursuant to the NCP, 40 CFR 
§300.430(e) (9) and OSWER Directive S355.3-01. The detailed 
analysis consisted of an assessment of the individual 
alternatives against each of nine evaluation criteria and a 
comparative analysis focusing upon the relative performance of 
each alternative against those criteria. In addition, the soils 
evaluation will include an analysis of the treatment component 
(stabilization) in the existing selected remedy for the Slag' 
Area. The other components of· the existing selected remedy for 
the Slag Area would remain the same. The nine evaluation 
criteria are discussed below. 

T.hresho~d Criteria - The first two ~riteria are known as 
"threshold criteria" because they are the minimum requirements 
that each response measure must meet in order to be eligible for 
selection as a remedy. 

1. Overall Protection of Human Health and the Environment 
Overall protection of human health and the environment addresses 
whether or not a remedy provides adequate protection and 
describes how risks posed through each exposure pathway (based on 
a reasonable maximum exposure scenario) are eliminated, reduced, 
or controlled through treatment, engineering controls, or 
institutional controls. 
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SOILS 

Alternatives SL3, SL4 and SA achieve the remedial action 
objectives of protecting human health and ecological receptors by 
preventing exposure to contaminated soil and slag. Alternatives 
SL4 and SA are more aggressive strategies than SL3. Al~ernative 

SL4 would achieve the remedial action objectives through complete 
removal of contaminated material, thereby providing the greatest 
protection of human health and the environment. 

Alternative SA would achieve the remedial action objectives 
through treatment of hot spots and capping in the Slag Area, 
which the 1991 ROD cited as a source of the groundwater 
contamination. However, based on the Predesign Investigation 
Report (PIR) and the groundwater modeling effort, treatment of 
hot spots in the Slag Area would not necessarily reduce the 
leaching of contaminants into the groundwater because most of the 
groundwater contamination principally results from suspended 
particulates, and to a much lesser degree, as the result of 
leaching. 

Alternative SL2 relies on institutional controls to improve 
overall protection of human heath and the environment, most of 
which are already in place. However, SL2 would not be as 
protective of the environment as Alternatives SL3 or SL4 since it 
would not prevent the potential for contaminant migration and the 
potential of birds and small mammals 
with contaminated soils on-site. No 
are achieved by Alternative SL1. 

from making 
remedial ac

direct 
obtion 

contact 
jectives 

SEDIMENTS 

Alternative SD3 achieves the remedial action objectives of 
protecting human health and ecological receptors by preventing 
exposure to contaminated sediments and restoring ecologically 
sensitive areas. Alternatives SD4 and SDS would achieve the 
remedial action objectives through dredging and dewatering of 
contaminated sediments that would significantly reduce the 
toxicity, mobility or volume of contaminants in the sediments. 
The sediments are disposed of off-site and on-site under 
Alternatives SD4 and SDS, respectively. Alternative SD2 relies 
on institutional controls to improve overall protection of human 
heath and ecological receptors. However, SD2 would not protect 
ecological receptors from exposure to contaminated sediments. No 
remedial action objectives are achieved by Alternative SD1. 
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GROUNDWATER 

Alternative GW4 (Option a) would acLieve the remedial action 
objectives by extraction and treatment of the groundwater and 
would be protective of human health and the environment. Also, 
by using Option (a) with GW4 to remove contaminated sources, the 
remedial action objectives would be further achieved by 
preventing direct contact with and exposure to the soils and slag 
material. 

However, Alternative GW4 (Option a) would not provide a 
significant increase in protectiveness until the cleanup levels 
are reached, estimated to take thousands of years. Alternative 
GW2 relies on institutional controls to improve overall 
protection of human health by providing control of the exposure 
pathway. Alternative GW2 would not mitigate the ecological risks 
associated with groundwater. However, analysis of the current 
site conditions indicate that the metals may be migrating from 
soils to sporadically located areas of the groundwater, but the 
subsequent groundwater transport of metals to the surface water 
appears to be limited. Additionally, historical data show 
sediments were impacted predominantly from outfall discharges and 
there is no defirtitive evidence that ecological impacts resulted 
from contaminated groundwater discharging to the Delaware River. 
Alternative GW2 would include long-term monitoring of sediments 
and surface water to determine if groundwater is causing 
unacceptable impacts. No remedial action objectives are achieved 
by Alternative GWI. 

2. 	 Compliance with applicable or relevant and appropriate 
requirements (ARARs) 

Section 121 (d) of CERCLA and NCE> §300.430(f) (1) (ii) (B) require 
that remedial actions at CERCLA sites at least attain legally 
applicable or relevant and appropriate Federal and State 
requirements, standards, cri teria, and limi ta tions· which are 
collectively referred to as "ARARs", unless such ARARs are waived 
under CERCLA section 121 (d) (4). 

Applicable requirements are those cleanup standards, standards of 
control, and other substantive requirements, criteria, or 
limitations 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. Only 
those State standards that are identified by a state in a timely 
manner and that are more stringent than Federal requirements may 
be applicable. Relevant and approp'-iate requirements are those 
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cleanup standards, standards of control, and other substantive 
requirements, criteria, or limitations promulgated under Federal 
environmental or State environmental or facility siting laws 
that, while not "applicable" to a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance at 
a CERCLA site address problems or situations sufficiently similar 
to those encountered at the CERCLA site that their use is well
suited to the particular site. Only those State standards that 
are identified in a timely manner and are more stringent than 
Federal requirements may be relevant and appropriate. 
Compliance with ARARs addresses whether a remedy will meet all of 
the applicable or relevant and appropriate requirements of other 
Federal and State environmental statutes or provides a basis for 
invoking a waiver. 

SOILS 

Alternative SL4 would meet chemical-specific TBCs, such as EPA 
SSLs and NJDEP Soil Cleanup Criteri~, through removal, and 
Alternative SA would partially achieve chemical-specific TBCs 
through treatment. Alternative SL3 would not achieve chemical
specific TBCs, hQwever, it would provide protection through 
containment. Alternatives SLI and SL2 would not achieve 
chemical-specific TBCs. Alternatives SL3, SL4 and SA would meet 
location-specific ARARs. All alternatives would comply with RCRA 
and related state regulations applicable to the technologies 
being utilized. A complete list of ARARs/TBCs may be found in 
Section 2 of the FS report, and Table 36 of Appendix II of this 
ROD. 

SEDIMENTS 

Alternatives SD4 and SD5 would most aggressively meet chemical
specific TBCs, followed by Alternative SD3. Alternatives SDI and 
SD2 would not achieve chemical-specific TBCs. All alternatives 
would be expected to comply with federal and State location
specific ARARs that regulate excavation, filling, and discharge 
into wetlands and floodplains. All alternatives would be 
expected to comply with RCRA and related state regulations 
applicable to the technologies being utilized. A complete list 
of ARARs/TBCs may be found in Section 2 of the FS report, and 
Table 36 of Appendix II of this ROD. 

GROUNDWATER 

Alternative GW4 attempts to achieve compliance with chemical
specific ARARs since the contaminated groundwater would be 
removed and treated, however, it would take thousands of years 
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and it is not clear whether the goal to achieve ARARs can even be 
met. In addition, GW4 would meet location- and action-specific 
ARARs, such as wetlands or discharge limits. Alternative GWI and 
GW2 would not achieve compliance with chemical-specific ARARs 
since contaminants are not removed to cleanup levels, however, 
Alternative GW2 would achieve 'compliance with location- and 
action specific ARARs. Since Alternative GW4 will not achieve 
chemical-specific ARARs, EPA is invoking an ARAR waiver due to 
technical impracticability for the groundwater at the Site. 

Pr~ry Balancing Criteria'- The next five criteria are known as 
"primary balancing criteria". These criteria are factors with 
which tradeoffs between response measures are assessed so that 
the best option will be chosen, given site-specific data and 
conditions. 

3. Long-term Effectiveness and Permanence 
Long-term effectiveness and permanence refers to the ability of a 
remedy to maintain reliable protection of human health and the 
environment over time, once cleanup goals have been met. It also 
addresses the magnitUde and effectiveness of the measures that 
may be required to manage the risk posed by treatment residuals 
and/or untreated wastes. 

SOILS 

Alternative SL4 uses source removal for contaminated soils and 
slag, which is a complete and permanent means of preventing 
direct contact exposure. Alternative SL3 would effectively 
minimize the public exposure by using soil and asphalt capping, 
such that long-term performance of the soil and asphalt caps, 
could be maximized by proper maintenance, inspection and 
monitoring. Alternatives SL1 and SL2 do not include any measures 
for containing or treating the contaminated soils, and the 
control measures are not considered reliable in the long-term. 
The magnitude of residual risks are significantly reduced for 
Alternative SL4 through removal and Alternative SA through on
site treatment, considerably reduced for Alternative SL3 through 
containment, and highest for Alternatives SL1 and SL2. 

Under Alternative SA, long-term permanence is further enhanced by 
removing contaminants from the slag material to acceptable levels 
through stabilization, however, treatability studies would be 
necessary to ensure contamination could be reduced to acceptable 
levels. Even though unanticipated, some inorganic leaching may 
occur if the stabilized slag material matrix deteriorates. This 
alternative may offer slightly more protection by stabilizing a 
portion of the slag material, however, this alternative·would not 
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impact the migration pathway of suspended particulates from 
untreated slag material below the water table. Considerable 
confirmatory sampling would be necessary to ensure that all the 
hot spot slag material was excavated for treatment, and as a 
result, the volume of hot spot material may increase beyond the 
design limits. 

SEOIMENTS 

Alternatives S04 and SOS eliminates the risk associated with 
contaminated material from the sediments through dredging, 
disposal and restored with placement of sandy loam soil. Under 
Alternative S05, sampling of the dredged sediments would be 
performed to assure safe on-site disposal. Alternative S03 uses 
capping of contaminated sediments, which is an effective means of 
preventing exposure, but would be subject to erosion and 
therefore may not be as effective over the long-term. 
Alternatives SOl and S02 do not.include any measures for 
containing or dredging the contaminated sediments, and the 
control measures are not considered reliable in the long-term. 
The magnitude of residual risks are significantly reduced for 
Alternatives S04 and SOS, and highest for Alternatives SD1, S02 
and S03. : 

GROUNDWATER 

Alternative GW4 extracts and treats the contaminated groundwater, 
thereby eliminating a larger volume of the contaminants. By 
employing Option (a) as part of GW4, long-term effectiveness 
would also be achieved, since the scurce areas would be removed 
permanently from the Site. However, reduction of contaminant 
concentrations in the groundwater would not be obtained within a 
reasonable time frame due to the significant difficulty in 
extracting the inorganics from the aquifer. Alternative GW2 
relies on water use restrictions as control measures and long
term monitoring to ensure protectiveness of the ecological 
systems. All alternatives would include periodic five-year 
reviews. The magnitude of residual risk is highest for 
Alternatives GW1, GW2 and significantly reduced for Alternative 
GW4 over an unreasonable time frame. 

4. 	 Reduction of Toxicity, Mobility, or Volume of Contaminants 
through Treatment 

Reduction of toxicity, mobility, or volume through treatment 
refers to a remedial technology's expected ability to reduce the 
toxicity, mobility, or volume of hazardous substances, pollutants 
or contaminants at the site. 
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SOILS 

The greatest reduction of toxicity, mobility, and volume of 
contaminants would be achieved by Alternative SL4 where the soil 
and slag material are entirely removed from the Site. 
Alternative SL3 reduces mobility of the contaminants by 
minimizing erosion and infiltration of rainfall, thereby reducing 
the quantity of water percolating through the soils and slag 
material. The contours of the cap and the stormwater management 
system would minimize ponding and promote efficient runoff of 
stormwater. Alternative SA also reduces mobility of contaminants 
in a portion of the Slag Area through treatment and does not 
generate treatment residues. This alternative would not directly 
affect the intrinsic toxicity and would increase the volume of 
the treated slag material. Alternatives SLl and SL2 provide no 
reduction in the toxicity, mobility, or volume of contaminants in 
the soils. 

SEDIMENTS 

The greatest reduction of toxicity, mobility, and volume of 
contaminants would be achieved by Alternatives SD4 and SDS, where 
contaminated sediments are removed through dredging and disposed 
either off-site or on-site, respectively. Alternatives SD4 and 
SDS would similarly reduce the mobility and volume of 
contaminants that may impact ecological sensitive areas. For 
Alternative SDS, the low-level contaminated sediments would be 
p~aced on-site and capped to prevent direct contact. Alternative 
SD3 reduces the mobility of the contaminants by capping the 
sediments. The cap would have to be properly maintained to 
assure the protectiveness of this alternative. Alternatives SDl 
and SD2 p~ovide no reduction in the toxicity, mobility, or v6lume 
of contaminants in the sediments. 

GROUNDWATER 

Alternative GW4 would attempt to reduce toxicity, mobility, and 
volume of the contaminants via removal and the groundwater 
treatment system, however, this would occur over an unreasonable 
time frame. If Option (a) is used in conjunction with GW4, then 
the toxicity, mobility and volume of soil contamination would 
also be reduced through source removal. Alternatives GWI and GW2 
provide no reduction in the toxicity, mobility or volume of 
contaminants at the Site. However, analysis of the current site 
conditions indicate that the metals may be migrating from soils 
to sporadically located areas of the groundwater, but the 
subsequent groundwater transport of metals to the surface water 
appears to be limited. 
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5. Short-te~ Effectiveness 
Short-term effectiveness addresses the period of time needed to 
achieve protection and any adverse impacts on human health and 
the environment that may be posed during the construction and im
plementation periods until cleanup goals are achieved. 

SOILS 

Potential risks to workers associated with the disturbance of the 
site soils and slag material would be mitigated through the use 
of established safe-work practices and appropriate personal 
protective equipment. Potential risks to workers would be 
negligible for Alternatives SL1 and SL2, slightly greater for 
Alternative SL3, and greatest for Alternative SL4 associated with 
the major earthmoving activities. The increasing 'potential 
impact would be created through increased construction activity 
and increased exposure due to larger volumes of contaminated 
material excavated and handled. These risks would be minimized 
by using appropriate dust suppression measures. Alternative SA 
could create some additional low-level particulate emissions from 
the on-site treatment operations. Monitoring would be used to 
ensure that no a~rborne contamination migrates from the Site. 
Off-site impacts ~to the neighboring community would include 
possible dust emissions and truck traffic associated with heavy 
construction activities and the transport of materials on-site 
and off-site. For Alternative SL4, clearing, trenching, and 
source removal would impact wildlife habitats for a brief time; 
however, these areas would be restored as part of the 
remediation. 

Alternatives SL3, SL4 and SA would achieve remedial action 
objectives, and could be implemented in the following time 
frames. The time frame for SL4 is based the availability of off
site disposal facilities willing to accept excessive volumes of 
soil and slag material. Alternatives SLI and SL2 could be 
implemented within several months, however, they would not 
achieve remedial action objectives. 

Alternative SL1 no construction time 
Alternative SL2 6-12 months 
Alternative SL3 1-2 years 
Alternative SL4 2-3 years 
Alternative SA 2-3 years 

SEDIMENTS 

Potential risks to workers would be negligible for Alternatives 

SOl and S02, slightly greater for Alternatives SD3, and greatest 
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for Alternatives SD4 and SL5. The jncreasing potential impact 
would be created through increased construction activity and 
increased exposure due to larger volumes of contaminated material 
dredged and handled. These risks would be minimized by using 
appropriate engineering controls, personal protective equipment, 
and safe work practices. Alternative SD4 would increase truck 
traffic due to hauling of contaminated sediments off-site and 
clean fill material on-site. For Alternatives SD3 through SD5, 
dredging would impact wildlife habitats for a brief time; 
however, these areas would be restored as part of the 
remediation. 

Alternatives SD4 and SD5 would achieve remedial action' 
objectives, and could be implemented in an estimated two to three 
years. Alternative SD3 is expected to require two years to 
complete. Alternatives SD1 and SD2 could be implemented within 
several months, however, they would not achieve remedial action 
objectives. 

Alternative SOl no construction time 
Alternative S02 6-12 months 
Alternative SD3 2 years 
Alternative ~04 2-3 years 
Alternative SD5 2-3 years 

GROUNDWATER 

Potential risks to workers would be negligible for Alternatives 
GW1 and GW2, and the greatest for Alternative GW4. The increased 
potential impact to workers and area residents for Alternative 
GW4 would be created through increased construction activity and 
increased exposure to contaminated groundwater associated with 
the on-site treatment processes. These risks would be minimized 
by using appropriate engineering controls, personal protective 
equipment, and safe-work practices. Alternative GW4 would 
increase truck traffic due to hauling of contaminated soil and 
slag material off-site and clean fill material on-site associated 
with Option (a). For Alternative GW4, clearing, trenching, and 
source removal would impact wildlife habitats for a brief time; 
however, these areas would be restored as part of the 
remediation. 

Alternative GW4 (Option a) would achieve remedial action 
objectives over a period of thousands of years, and could be 
constructed within one year. Alternatives GW1 and GW2 could be 
implemented within several months, however, they would not 
achieve remedial action objectives. 
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Alternative GWI no construction time 
Alternative GW2 6-12 months 
Alternative GW4 1 year (construction time) 
(Option a) Thousands of years (time to achieve RAOs) 

6. Implementability 
Implementability addresses the technical and administrative 
feasibility of a remedy from design through construction and 
operation. Factors such as availability of services and 
materials, administrative feasibility, and coordination with 
other governmental entities are also considered. 

SOILS 

Alternatives SLI through SL4 are technically and administratively 
feasible. In general, no major construction concerns are 
associated with any of the alternatives. Services and materials 
for all alternatives are readily available. However, the 
availability of off-site disposal facilities willing to accept 
excessive volumes of soil and slag material and the availability 
of excessive volumes of clean backfill to restore the area 
associated with Alternative SL4 may be limited. Additionally 
with Alternative 

I 

SL4, it may be difficult to control the water 
table or river water encountered during excavations throughout 
the Site. This may involve pumping water from excavations or 
dewatering soils from the deeper excavations. 

Alternative SA uses a treatment technology, in which treatability 
studies would need to occur during the design phase to optimize 
operating parameters. Extensive analyses would need to be 
performed to determine the implementation parameters for this 
alternative. The stabilization of soil contaminated with metals 
is an easily implemented and proven technology. However, the 
stabilization of hot spot areas would be technically difficult 
due to the massive volume and the physical nature of material 
requiring treatment. Excavating and backfilling a large volume 
of slag fill for treatment would be technically difficult because 
of the close proximity of the water table and river water, as 
discussed above. Alternative SA would require pretreatment 
processing (crushing, sorting, and screening) of large chunks of 
slag, iron deposited piles, and other debris, to ensure the slag 
material is suitable to undergo stabilization. Because of the 
large land area, the pretreatment process could be a fairly 
substantial activity. 
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SEDIMENTS 

For Alternatives SDl and SD2, no constructability concerns exis~. 
Services and materials for all alternatives are readily 
available, as are appropriate off-site disposal facilities. 
Alternative SD3 would require careful construction to effectively 
place the cap and vegetation so as to prevent erosion. 
Alternative SD4 would have requirements for the transporting of 
waste off-site. Alternatives SD3 through SD5 would have to meet 
substantive requirements for dredging of sediments. 

GROUNDWATER 

Alternative GW4 uses demonstrated and proven treatment 
technologies. Some engineering studies would need to occur 
during the design phase to optimize operating parameters. The 
availability of off-site disposal facilities willing to accept 
excessive volumes of soil and slag material associated with 
Option (a) may be limited. For Alternatives GWl and GW2, no 
constructability concerns exist. All of the alternatives would 
include periodic reviews and inspection as a means of monitoring 
the effectiveness of the remedy. 

7. Cost 
Includes estimated capital and operation and maintenance costs, 
and net present-worth values. 

SOILS 

The estimated present worth costs range from $54,000 for 
Alternative SLI to $649,931,000 for Alternative SL4. In 
evaluating cost effectiveness between Alternatives SL3, SL4 and 
SA, Alternative SL3 ($20,479,000 - 24,422,000) is the most cost 
effective, as it satisfies the remedial action objectives at the 
least cost, and removes the risks associated with the potential 
exposure to contaminated soil. Both Alternatives SL4 and SA are 
inordinately high costing alternatives that are more protective 
since the contaminants would be removed from the Site or made 
unavailable through treatment. Alternative SLI is the lowest 
cost but provides no additional protection of human health and 
the environment. Alternative SL2 is the next lowest cost 
alternative and provides minimal reduction of risk to human 
health and no protection of the environment. The present-worth 
costs are as follows: 
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TOTAL MAIN PLANT AREA SLAG AREA 

Alternative 5L1 - S54,000 S42,000 S12,000 
Alternative 5L2 - S5,869,000 S4,590,000 Sl,279,000 
Alternative SL3 

(Option a) - S24,422,000 S17,522,000 S6, 900,000 
(Option b) - S20,479,000 ~14,439,000 S6,040,000 

Alternative SL4 - S649,931,000 S355,095,000 S294,836,000 
Alternative SA - $66,146,000 (1997 cost estimate) 

SEDIMENTS 

The estimated present worth costs range from $54,000 for 
Alternative SOl to $19,279,000 for Alternative SD4. In 
evaluating cost effectiveness between Alternatives S03 through 
S05, Alternative S05 ($11,354,000) is the most cost effective 
alternative that satisfies the remedial action objectives by 
preventing exposure to contaminated sediments and restoring 
ecological sensitive areas. Alternative S03 would be more cost 
effective than Al ternative S05, "however, effectiveness in the 
long-term would have to be demonstrated. Alternative SOl is the 
lowest cost but provides no additional protection of human health 
and the environment. Alternative S02 is the next lowest cost 
alternative and provides minimal reduction of risk to human 
health and no protection of the environment. 

Alternative SOl $54,000 
Alternative S02 $656,00.0 
Alternative S03 $5,144,000 
Alternative S04 $19,279,000 
Alternative S05 $11,354,000 

GROUNDWATER 

The estimated present worth costs range from $54,000 for 
Alternative GW1 to $13,043,000 for Alternative GW4. In 
evaluating cost effectiveness between Alternatives GW2 and GW4, 
Alternative GW2 ($686,000) is the most cost effective alternative 
that satisfies the remedial action objectives by preventing human 
exposure to contaminated "groundwater and monitoring ecological 
sensitive areas. Alternative GW4 (Option a) would take thousands 
of years to satisfy the remedial action objectives; thus the 
increased cost would be unwarranted. Additionally, the cost of 
complete source removal, which is critical to the success of 
complete groundwater restoration, is inordinately high 
($649,931,000) and not cost effective. 

58 


848590067 




Alternative GW1 $54,000 
Alternative GW2 $686,000 
Alternative GW4 $13,043,000 
(Option a) $649,931,000 (Additional Costs for Source 

Removal of Soil & Slag) 

Modi£ying Criteria - The final two evaluating criteria, criteria 
8 and 9, are called "modifying criteria" because new information 
or comments from the state or the community on the Proposed Plan 
may modify the preferred response measure or cause another 
response measure to be considered. 

8. State Acceptance 
State acceptance indicates whether, based on its review of the 
RI/FS reports and the Proposed Plan, the state supports, opposes, 
and/or has identified any reservations with the selected response 
measure. 

The NJDEP supports the Selected Remedy for the soils (Soil 
Alternative 3), sediments (Sediment Alternative 5), and 
groundwater (Groundwater Alternative 2). The NJDEP also supports 

the amendment of "the Existing Selected Remedy for the Slag Area 
(treatment of hot spots, and soil cap with stormwater management 
system and shoreline protection), as specified in the 1991 ROD, 
to the selected remedy for the soil (soil cap with stormwater 
management system and shoreline protection) . 

9. Community Acceptance 
Community acceptance summarizes the public's general response to 
the response measures described in the Proposed Plan and the 
RI/FS reports. This assessment includes determining which of the 
response measures the community supports, opposes, and/or has 
reservations about. 

EPA solicited input from the community on the remedial 
alternatives proposed for the Roebling Steel Site. The attached 
Responsiveness Summary addresses the comments received during the 
public comment period. Both the local officials and residents 
were generally supportive of EPA's Proposed Plan. 

PRiNCiPAL THREAT WASTE 

The NCP establishes an expectation that EPA will use treatment to 
address the principal threats posed by a site wherever 
practicable (NCP Section 300.430 (a) (1) (iii) (A)). The "principal 
threat" concept is applied to the characterization of "source 
materials" at a Superfund site. A source material is material 
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that includes or contains hazardous substances, pollutants or 
contaminants that act as a reservoir for migration of 
contamination to groundwater, surface water or air, or acts as a 
source for direct exposure. Contaminated groundwater generally 
is not considered to be a source material: however, Non-Aqueous 
Phase Liquids (NAPLs) in groundwater may be viewed as source 
material. Principal threat wastes are those source materials 
considered to be highly toxic or highly mobile that generally 
cannot be reliably contained, or would present a significant risk 
to human health or the environment should exposure occur. The 
decision to treat these wastes is made on a site-specific basis 
through a detailed analysis of the alternatives using the nine 
remedy selection criteria. This analysis provides a basis for 
making a statutory finding that the remedy employs treatment as a 
principal element. 

The principal threats posed by the Site consist mainly of waste 
products and materials from the steel manufacturing process that 
have 	contaminated the soils, sediments and groundwater. These 
sources of contamination, also referred to as areas of concern 
(AOCs), will be remediated as part of the OU4 building cleanup. 
The AOCs that have already been remediated are the following: 
aboveground and ~nderground storage tanks, friable asbestos, 
process dust, the contents of pits and sumps, underground oil and 
chemical lines, soils contaminated with oil, and the landfill. 
Certain areas of the Site have been investigated (trenching of 
soils) to search for AOCs. EPA continues to work on the cleanup 
of the buildings and contamination sources. Any soil AOCs that 
may be identified during implementation of OU4 would be properly 
delineated and remediated prior to capping activities. 

SELECTED REMEDY 

Based upon consideration of the results of the site 
investigations, the requirements of CERCLA, the detailed analysis 
of the response measures, and public comments, EPA has determined 
that Soil Alternative 3, Sediment Alternative 5 and Groundwater 
Alternative 2 are the appropriate remedy components for the Site, 
because they best satisfy the requirements of CERCLA §121 and the 
NCP's nine evaluation criteria for remedial alternatives, 40 CFR 
§300.430(e) (9). This remedy is comprised of the following 
components: 

Soils 

• 	 Capping of site-wide contaminated soil, including the Slag 
Area. Two distinct capping options are considered based on 
the physical characteristics of different portions of the 
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Site, and the current and potential future uses of each 
portion, Option (a) soil/asphalt, and Option (b) soil only; 

• The cap will support a 
erosion controls along 

stormwater management 
the shoreline; 

system and 

• Implement a long-term maintenance and monitoring 
ensure the integrity of the capped areas; and, 

program to 

• Institutional controls to restrict future 
through the soil cap and future land uses 
zoning or deed notice. 

excavations 
will be limited by 

Under Alternative SL3, Option (a), a soil/asphalt cap, is 
protective for a mixed recreational and commercial use scenario 
and Option (b), a soil-only cap, is protective for a recreational 
use scenario. Additional investigations, remediation measures, 
and institutional controls will be needed for residential use 
scenarios. The soil cap will consist of approximately 1.5 feet 
of clean fill and six inches of top soil to support vegetation. 
The asphalt cap will consist of approximately six inches of 
gravel subbase and four to six inches of asphalt. A permeable 
liner will be placed beneath the cap to act as a visible marker 
to minimize direct contact should the overlying cap be breached. 
Any soil AOCs that may be identified during implementation of OU4 
will be properly delineated and remediated prior to capping 
activities. 

Sediments 

• 	 Dredging of the contaminated sediments found in the Delaware 
River and Crafts Creek; 

• 	 Dewatering and capping of the dredged sediments on-site; 
and, 

• 	 Backfill by placement of a sandy loam soil with organic 
matter and restoration of dredged areas by re-establishing . 
wetlands whose function and value are at least equal to the 
existing wetlands. 

Under Alternative 505, a total volume of sediments to be dredged 
is estimated at 116,000 cy. Further delineation of the impacted 
areas will be conducted during the design phase. Confirmatory 
sampling will be conducted to ensure that contaminants are not 
present in the river bottom. Appropriate measures will be 
implemented during dredging to control contaminant migration from 
sediments. Specific details for dredging and sediment erosion 
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control will be developed during the design phase. The design 
phase will consider the placement of this extra volume of 
material with respect to stormwater management, erosion control 
and flood plain elevations. The dredged materials will be 
dewatered prior to on-site disposal. Water recovered from the 
dewatering operation will be treated and discharged appropriately 
in accordance with all applicable requirements. 

Groundwater 

• Implement a long-term groundwater sampling and analysis 
program to monitor the contaminant concentrations in the 
groundwater at the Site, to assess the migration and 
attenuation of these contaminants in the groundwater over 
time; and, 

• Institutional controls to restrict the installation of wells 
and the use 
the Site. 

of contaminated .groundwater in the vicinity of 

Under Alternative GW2, monitoring of sediment and surface water 
quality would also be incorporated into the long-term monitoring 
plan if it is established during the pre-design investigations 
that the groundwater is an ongoing source of contamination to 
sediments and/or surface water. The long-term monitoring program 
would be performed in accordance with a Long-Term Monitoring 
Plan, which would be developed usin~ the Final OSWER Monitored 
Natural Attenuation Policy (USEPA, 1999), following the 
comprehensive pre-design assessment of the groundwater 
contamination. The selected groundwater alternative is based on 
the current data and is subject to change based on future data 
that may be collected and demonstrates differing conditions. 

Technical Impracticability (TI) Waiver 

A technical impracticability (TI) waiver evaluation for the 
attainment of groundwater chemical-specific ARARs/TBCs (GWQS and 
MCLs) was prepared during the Feasitility Study and is included 
as Appendix VI. The TI waiver rationale was based on the 
extremely long time required to achieve groundwater ARARs, the 
large volume of groundwater to be remediated, the high cost of 
Alternative GW4, and the extreme difficulty in extracting the 
inorganics from the aquifer. The TI waiver pertains to the site
wide contaminated groundwater. 

Based on historical RI data, current site conditions, the 
preliminary design of the treatment system, and the contaminant 
modeling performed as part of the FS, the factors that warranted 
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the decision to declare groundwater restoration as technically 
impracticable include: 

• The thousands of years required to remediate the 1.7 trillion 
gallons of contaminated groundwater; 

• The high present worth cost for groundwater restoration is 
associated with complete source removal of site-wide soils and· 
slag, which is critical to the success of the groundwater 
restoration. An additional cost of $649,931,000 for source 
removal of contaminated soil/slag is inordinately high; 

• The significant difficulty in extracting inorganics ·from the 
aquifer due to the high level of contaminant sorption and 
locking into soil; 

• The large 200-acre (8.7 million ft 2 ) spatial area of site-wide 
contamination; 

• The replacement of the treatment system every 30 years of a 
remediation period lasting thousands of years, based on the 
typical design life of equipment;

.' 
• The inability to achieve groundwater chemical-specific ARARs 

or target cleanup levels in a reasonable time frame; and 

A waiver from achieving NJ-GWQS and federal MCLs is warranted. 

Summary of Estimated Remedy Costs 

The estimated costs are $24,422,000 for Option (a) and 
$20,479,000 for Option (b) for Alternative SL3, $11,354,000 for 
Alternative SD5, and $686,000 for Alternative GW2. A summary of 
the estimated remedy costs are presented in Table 38 through 
Table 40. The information in the cost estimate summary tables is 
based on the best available information regarding the anticipated 
scope of the remedial alternatives. Changes in the cost elements 
are likely to occur as a result of new information and data 
collected during the engineering design of the remedial 
alternatives. Major changes may be documented in the form of a 
memorandum in the Administrative Record file, an Explanation of 
Significant Differences, or a ROD amendment. 

The selection of Alternatives SL3, SD5, and GW2 are believed to 
provide the best balance of trade-offs among the alternatives 
with respect to the evaluation criteria. EPA and the NJDEP 
believe that the selected alternatives will be protective of 
human health and the environment, will comply with ARARs, will be 
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cost effective, and will utilize permanent solutions and alterna
tive treatment technologies or resource recovery technologies to 
the maximum extent practicable. The selected alternatives will 
not meet the statutory preference fGr the selection of a remedy 
that involves treatment. Institutional controls will be 
implemented as part of the selected soils and groundwater 
alternatives to prevent excavations through the cap and restrict 
future land and groundwater uses. 

STATUTORY DETERMINATIONS 

CERCLA §121(b) (1), requires that a remedial action must be 
protective of human health and the environment, cost-effective, 
and utilize permanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum 
extent practicable. Section 121 (b) (1) also establishes a 
preference for remedial actions which employ treatment to 
permanently and significantly reduce the volume, toxicity, or 
mobility of the hazardous substances, pollutants, or contaminants 
at a site. CERCLA §121(d), further specifies that a remedial 
action must attain a degree of cleanup that satisfies ARARs under 
federal and state laws, unless a waiver can be justified pursuant 
to CERCLA §121 (d)'"( 4). For the reasons discussed below, EPA has 
determined that the Selected Remedy meets the requirements of 
CERCLA §121. 

Protection of Human Health and the Environment 

SOILS 

The Selected Remedy, Alternative SL3, will protect human health 
and the environment through capping of site-wide contaminated 
soils and slag, including in the Slag Area. Two distinct capping 
options based upon the physical characteristics of different 
portions of the Site, and the current and potential future uses 
of each portion are protective for the uses specified. Option 
(a), a soil/asphalt cap, is protectjve for a mixed recreational 
and commercial use, and, Option (b), a soil-only cap, is 
protective for recreational uses. The Selected Remedy will 
eliminate all significant direct-contact risks to human health 
and the environment associated with the soil or slag. This 
action will result in the reduction of exposure levels to 
acceptable risk levels within EPA's generally acceptable risk 
range of 10-4 to 10-6 for carcinogens and below a HI of 1.0 for 
noncarcinogens. Implementation of the Selected Remedy will not 
pose unacceptable short-term risks or adverse cross-media 
impacts. 
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SEDIMENT 

The Selected Remedy, Alternative SD5, will eliminate the risk 
associated with contaminated material from the sediments througr. 
dredging contaminated sediments, dewatering the sediments, on
site disposal, capping of contaminated sediments, and replacement 
of the dredged sediment with sandy loam. SD5 will prevent 
exposure to contaminated sediments and restore ecologically
sensitive areas. Implementation of the Selected Remedy will not 
pose unacceptable short-term risks or adverse cross-media 
impacts. 

GROUNDWATER 

The Selected Remedy, Alternative GW2, will be protective of human 
health and the environment through the implementation of 
institutional controls in the form of use restrictions and a 
Classification Exception Area. Implementing institutional 
controls will prevent future exposure to any contaminated 
groundwater. Since the existing site groundwater contamination is 
not migrating towards municipal or private wells, and it is not 
expected to do so in the future, public exposure to contaminated 
groundwater is neSt likely. 

Compliance with ARARs 

The soil (SL3) and sediment (SD5) remedial actions will comply 
with all federal and State requirements that are applicable or 
relevant and appropriate (ARARs) to their implementation. EPA 
has determined that it is technically impracticable to restore 
the groundwater to meet chemical-specific ARARs and is invoking a 
Technical Impracticability Waiver. A comprehensive ARAR . 
discussion is included in Chapter 2 of the Feasibility Study and 
a complete listing of ARARs is included in Table 36 of this ROD. 
A copy of the Technical Impracticability Evaluation is included 
in Appendix VI. 

Chemical-Specific ARARs 

EPA has determined that it is technically impracticable to 
restore groundwater to meet the chemical-specific ARARs. The 
federal and State chemical-specific ARARs include: The Safe 
Drinking Water Act (40 CFR 141), NJ~EP Groundwater Quality 
Standards (N.J.A.C. 7:9-6), or NJDEP Safe Drinking Water Act 
Standards (N.J.A.C. 7:10-5.2). 

65 

848590074 



Location-Specific ARARs 

RCRA Location Requirements for 100-year Floodplains indicate that 
hazardous waste treatment, storage, or disposal facilities must 
be designed, constructed, operated, and maintained to prevent 
wash-out by a 100-year flood. The Executive Order 11988, 
Floodplain Management for CERCLA Actions will be met along with 
NJDEP Flood Hazard Area Regulation (N.J.A.C. 7:13). These 
standards will be met as CERCLA ARARs for any hazardous waste 
management activities conducted along the Delaware River or in 
the slag area (i.e., portions of the Site which are designated as 
100-year floodplains). The New Jersey Flood Hazard Area Control 
Act sets standards on the allowable activities for floodways to 
protect the environment and human health. These standards will 
be met for any remediation conducted in a floodway or any 
activity involving alteration or encroachment upon a waterway. 
The Executive Order 11990 for Protection of Wetlands, CWA, 
Section 404(b) 1 Guidelines, as well as the NJDEP Wetlands Act of 
1970 Regulations and NJDEP Freshwater Wetlands Protection Act 
Rules (N.J.A.C. 7:7A), Coastal Resource Development 
regulations(activities occurring within mapped tidal wetlands or 
waterfront development zone) ,and Riparian Lands Management 
regulations (N.J.~.A. 12:3) will be met for site activities that 
impact wetlands/tidal wetlands. 

Remedial actions involving the management of contaminated 
sediments will be met including the Rivers and Harbors Act, 
Section 10 regulations, and NJDEP sediment dredging/excavating 
regulations. 

Location-specific ARARs will be met by conducting remedial 
actions in accordance with The National Historic Preservation Act 
(Section 106), and The Archeological Resources Protection Act to 
take into account the effects of the agency's undertaking on 
historic properties and management of any archeological resources 
discovered during remediation activities. 

Endangered Species Act (16 U.S.C. 1531) requirements for the 
protection of federally listed threatened and endangered species 
and their habitat will be met. The Fish and Wildlife 
Coordination Act (16 U.S.C. 661) requires consideration of 
impacts to wildlife resources resulting from modification to 
waterway(s) and will be met during site remediation activities. 

Action-Specific ARARs 

Action-specific ARARs will be achieved by conducting remedial 
action activities in accordance witt. OSHA, RCRA, and New Jersey 
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hazardous waste regulations. Hazardous wastes will be managed in 
accordance with RCRA Generator Requirements for Manifesting and 
Off-Site Waste Transport, Transporter Requirements, DOT Rules for 
Hazardous Materials Transport, Land Disposal Restrictions, and 
OSHA standards for Hazardous Responses and General Construction 
Activities. . 

Dust control measures and air monitoring will be included in the 
design specifications and health and safety. plans to ensure 
compliance with RCRA, CAA, and State regulations. 

Stormwater discharge or point source discharges will meet CWA 
effluent guidelines and standards as well as New Jersey water 
pollution control regulations (e.g. N.J.A.C. 7:14A). 

New Jersey soil erosion control and sediment control regulations 
will be met for site remediation activities involving excavation, 
grading or other soil disturbance activities exceeding 5,000 
square feet. 

Advisories, Guidance, and Criteria To Be Considered 

The shipment of hazardous wastes off-site to a treatment/disposal 
facility (if required) would be conducted in accordance with 
EPA's Office of Solid Waste and Emergency Response Directive No. 
9834.11, "Revised Procedures for Planning and Implementing Off
site Response Actions." The intent of this directive is to 
ensure that facilities authorized to accept CERCLA-generated 
waste are in compliance with RCRA operating standards. 

EPA's 1985 Policy on Wetlands and F:oodplains Assessment for 
CERCLA actions requires that remedial actions meet th~ 
substantive requirements the Floodplain Management Executive 
Order (E.O. 11988), and Appendix A of 40 CFR Part 6, entitled 
Statement of Procedures on Floodplain Management and Wetland 
Protection. This policy requires consideration of the 500-year 
floodplain when planning remedial actions and evaluating their 
impacts. 

The screening and evaluation of sediment quality will be 
conducted in accordance with EPA guidance (EPA 822-R-93-017), and 
New Jersey Sedimerit Quality Evaluat~on guidance. The EPA's Soil 
Screening Guidance and State ISRA and Soil Cleanup Criteria will 
be used for screening and evaluation of soil quality. 
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Cost-Effectiveness 

The Selected Remedy is cost effective and represents reasonable 
values for the money to be spent. Overall effectiveness was 
evaluated by assessing three of the five balancing criteria in 
combination (long-term effectiveness and permanence, reduction in 
toxicity, mobility and volume through treatment; and short-term 
effectiveness). Overall effectiveness was then compared to costs 
to determine cost-effectiveness. The relationship of the overall 
effectiveness of these remedial alternatives was determined to be 
proportional to its costs and hence these alternatives represent 
reasonable values for the money to be spent. 

SOILS 

The estimated present worth costs range from $54,000 for 
Alternative SL1 to $649,931,000 for Alternative SL4. In 
evaluating cost effectiveness between Alternatives SL3, SL4 and 
SA, Alternative SL3 ($20,479,000 - 24,422,000) is the most cost 
effective, as it satisfies the remedial action objectives at the 
least cost, and removes the risks associated with the potential 
exposure to contaminated soil. Both Alternatives SL4 and SA are 
inordinately hign'-cos't ing al ternatives that are more protective 
since the contaminants would be removed from the Site or made 
unavailable through treatment. Alternative SL1 is the lowest 
cost but provides no additional protection of human health and 
the environment. Alternative SL2 is the next lowest cost 
altern~tive and provides minimal reduction of risk to human 
health and no protection of the environment. 

SEDIMENTS 

The estimated present worth costs range from $54,000 for 
Alternative SOl to $19,279,000 for Alternative SD4. In 
evaluating cost effectiveness between Alternatives S03 through 
S05, Alternative S05 ($11,354,000) ~s the most cost effective 
alternative that satisfies the remedial action objectives by 
preventing exposure to contaminated sediments and restoring 
ecologically sensitive areas. Alternative S03 would be less 
costly than Alternative S05, however, effectiveness in the long
term would have to be demonstrated. Alternative SOl is the 
lowest cost but provides no additional protection of human health 
and the environment. Alternative S02 is the next lowest cost 
alternative and provides minimal reduction of risk to human 
health and no protection of the environment. 
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GROUNDWATER 

The estimated present worth costs range from $S4,000 for 
Alternative GW1 to $13,043,000 for Alternative GW4. In 
evaluating cost effectiveness between Alternatives GW2 and GW4, 
Alternative GW2 ($686,000) is the most cost effective alternative 
that satisfies the remedial action objectives by preventing human 
exposure to contaminated groundwater and monitoring ecological 
sensitive areas. Alternative GW4 (Option a) would take thousands 
of years to satisfy the remedial action objectives; thus the 
increased cost would be unwarranted. Additionally, the cost of 
complete source removal, which is critical to the success of 
complete groundwater restoration, is inordinately high· 
($649,931,000) and not cost effective. 

Utilization of Permanent Solutions and ~ternative Treatment 
Technologies to the Max~um Extent Practicable 

. EPA has determined that the Selecteu Remedy represents the 
maximum extent to which permanent solutions and treatment 
technologies can be utilized in practicable manner at the site. 
Of those alterna~~ves that are protective of human health and the 
environment and comply with ARARs, EPA has determined that the 
Selected Remedy provides the best balance of trade-offs among the 
alternatives with respect to the five balancing criteria. 

SOILS 

The Selected Remedy SL3 will effectively minimize human exposure 
by using soil and asphalt capping, such that long-term 
performance of the soil and asphalt caps could be maximized .by 
proper maintenance, inspection and monitoring. The Selected 
Remedy presents less short-term risks than Alternative SL 4, 
removal, and SA, on-site treatment, by greatly reducing the 
amount of handling of contaminated soils at the site. There are 
no special implementability issues associated with the Selected 
Remedy. 

SEDIMENT 

Alternatives SD4 and SDS eliminate the risk associated with 
contaminated material from the sediments through dredging, 
disposal and replacement of contaminated sediments with sandy 
loam soil. The Selected Remedy SDS requires that sampling of the 
dredged sediments be performed to assure for safe on-site 
disposal. Alternative SD3 uses capping of contaminated 
sediments, which is an effective means of preventing exposure, 
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but would be subject to erosion and therefore may not be as 
effective over the long-term. 

GROUNDWATER 

The Selected Remedy for groundwater provides adequate long-term 
control of risks to human health and the environment through 
institutional controls. Like the selected soil remedy, there are 
no special implementability issues associated with the Selected 
Remedy since the Selected Remedy employs standard technologies 
that are readily available. 

The Selected Remedy for soil, sediment and groundwater do not 
utilize alternative treatment technologies since basic 
engineering and construction techniques were deemed very 
effective and desirable. 

Preference for Treatment as a Prtncipal Element 

SOILS 

The selected soil remedy does not satisfy the statutory 
preference for treatment as a principal element since the 
Selected Remedy would cap the contaminated soils and utilize 
institutional controls to prevent exposure to the contaminated 
soils. However, the principal threats posed by the site consist 
mainly of waste products and materials from the steel 
manufacturing process that have contaminated the soils, sediments 
and groundwater. The remaining sources of contamination also 
referred to as areas of concern (AOCs), will be remediated as 
part of the OU4 building cleanup. 

SEDIMENT 

The selected sediment remedy does not satisfy the statutory 
preference for treatment as a principal element since the 
Selected Remedy requires dredging contaminated sediment, 
dewatering the sediment, capping the contaminated sediments on
site, and utilizing institutional controls to prevent exposure. 
However, 'as with the soils, the principal threats posed by the 
site consist mainly of waste products and materials from the 
steel manufacturing process that have contaminated the soils, 
sediments and groundwater. The sources of contamination also 
referred to as areas of concern (AOCs) will be remediated as part 
of the OU4 building cleanup. 
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GROUNDWATER 

The selected groundwater remedy does not satisfy the statutory 
preference for treatment as a principal element since the 
Selected Remedy utilizes institutional controls to monitor the 
levels of contamination in groundwater and any potential 
migration. ARARs are not expected to be achieved due to the 
extremely long time required to achieve groundwater ARARs, the 
large volume of groundwater to be remediated, the high cost of 
Alternative GW4, and the extreme difficulty in extracting the 
inorganics from the aquifer; therefore, EPA is invoking a 
technical impracticability waiver. 

Five-Year Review Requirements 

Because the Selected Remedy will result in hazardous substances, 
pollutants, or contaminants remaining on the site above levels 
that allow for unlimited use and unrestricted exposure, a 
statutory review will be conducted within five years after 
initiation of the remedial actions to ensure that the Selected 
Remedy is, or will be, protective of human health and the 
environment. 

DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for the Roebling Steel Company Site was 
released for public comment on August 21, 2003. The comment 
period closed on September 19, 2003. 

All written and verbal comments submitted during the public 
comment period were reviewed by EPA. Upon review of these 
comments, it was determined that no significant changes to th"e 
remedy, as it was originally identified in the Proposed Plan, 
were necessary. 
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TABL.E I 

UNITED STATES ENVIRONMENT"", PROTECTI()N AGENCY 


ROEBUNG STEEL. COMPANY SITE - REMEDIAL. INVESTIGATION 

ARARsffBC. fOR SOILS 

(Page I .r4) 

1,000 310,000 170,000 1,000 
2,000 120,000 50,000 1,000,000 210,000 2,000 

3 3,000 60 1,000 10,000 34,000 3 
20 11,000 100 1,000 420,000 22,000 20 

23,000 7,800,000 130,000 10,000 1,000,000 570,000 10,000 
60 1,000 1 " 10,000 150,000 8,000 7 
20 .7,000 40 1,000 24,000 6.000 20 

50,000 1,000,000 50,000 
30 9,000 1,500 43,000 10,000 30 
4 4,000 10 4 

(MEK) 50,000 1,000,000 1,000,000 50,000 
16,000 7,800,000 10,000,000 100,000 1,000,000 1,000,000 16,000 

30 22,000 80 1,000 13,000 3,000 30 
600 10,000 300,000 1,000 46,000 11,000 600 
800 81,000 5,300 1,000 370,000 86,000 800 

1,000 1,000,000 79,000 1,000 
32,000 7,800,000 72,000 32,000 

70 5,000 30 1,000 4,000 2,000 30 
1,000 1,600,000 13,000 1,000 680,000 37,000 1,000 

600 100,000 30 1,000 28,000 19,000 30 
10,000 1,000,000 520,000 10,000 

400 780,000 120,000 1,000 1,000,000 79,000 400 
400 8,000 130,000 1,000 1,000,000 110,000 400 
100 1,600,000 310,000 1,000,000 700 

13,000 7,800,000 40,000 100,000 1,000,000 1,000,000 13,000 
200 110,000 1,000 200 

50,000 1,000,000 1,000,000 50,000 
20 85,000 1,300 1,000 210,000 49,000 20 

210,000 160,000,000 42,000 - 42,000 
190,000 160,000,000 41,000 41,000 
200,000 160,000,000 46,000 46,000 

4,000 16,000,000 150,000 100,000 91,000 23,000 4,000 

60 12,000 1,100 1,000 6,000 4,000 60 
12,000 16,000,000 65,000 500,000 1,000,000 1,000,000 12,000 

60 58,000 500 1,000 54,000 23,000 60 
10 300 3 10,000 7,000 2,000 3 

00 67 41 
.a:a. 
00 
tn 
CD 
0 
0 
00 
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TABLE I 

UNITED STATES ENVIRONMENTAL PROTECTION AGENC'V 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

ARARJfISC. fOR SOILS 

(Poco 1 oU) 

00 
,1:1. 
00 
(J1 
(Q 
0 
0 
00 
00 

Orr",,;r C""'1H',,,,dJ (aKllIJ 
1,2,4-Trichlorobcnzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
','-Dichlorobenzene 

5,000 
17,000 

2,000 
270,000 

200 
1,000 
9,000 

300 
0.8 
0.7 

4,000 
15,000 

7 

570,000 

12,000,000 
8,000 
2,000 
5,000 

49,000 
400,000 

0.4 

3,600,000 
930,000 

600 
160,000 

2,000 
470,000 

2,300,000 
10,000,000 
4,300,000 

560,000 
2,000 
2,000 

780,000 
7,000,000 

27,000 
7,800,000 

58,000 
230,000 

1,600,000 
160,000 

900 
900 

390,000 
3,900,000 

1,000 

4,700,000 

23,000,000 
90 

900 
900 

9,000 
. 310,000,000 

600 

46,000 
16,000,000 

32,000 
88,000 

90 
63,000,000 

7,800,000 
1,600,000 
3,100,000 
3,100,000 

400 
8,0<!<' 

320,000 
56,000 

20,000 

5,300,000 

20 

3,100,000 
93,000 

200,000 

230,000 
1,000,000 

100 
800 

100,000 
50,000 

100,000 
100,000 
50,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 

-. 

100,000 
100,000 

100,000 
1,000 

100,000 
10,000 

500,000 
50,000 

500,000 

50,000 
10,000 
10,000 

100,000 
100,000 

500,000 
1,000 

100,000 
50,000 
50,000 

100,000 
100,000 
100,000 
100,000 
100,000 
100,000 

1,200,000 
10,000,000 
10,000,000 
10,000,000 
10,000,000 

270,000 
3,100,000 

10,000,000 
2,100,000 

4,000 
4,000 

5,200,000 
10,000,000 

6,000 
10,000,000 
4,200,000 

10,000,000 
10,000,000 

5,000 
10,000,000 

660 
4,000 
4,000 
4,000 

10,000,000 
3,000 

10,000,000 
210,000 

10,000,000 

40,000 
5,000 

660 
10,000,000 
10,000,000 
10,000,000 
10,000,000 
10,000,000 
10,000,000 

2,000 
21,000 

68,000 5,000 
5,100,000 17,000 
5,100,000 100,000 

570,000 2,000 
5,600,000 50,000 

62,000 200 
170,000 1,000 

1,100,000 9,000 
110,000 300 

1,000 0.8 
1,000 0.7 

280,000 4,000 
2,800,000 15,000 

2,000 7 
10,000,000 100,000 

230,000 230,000 
2,800,000 2,800,000 
3,400,000 100,000 

1,000 1,000 
10,000,000 100,000 

660 90 
900 900 
900 900 
900 900 

400,000 
10,000,000 50.000 

660 0.4 
2,300,000 10,000 

49,000 46,000 
1,100,000 93,000 

600 
9,000 9,000 
4,000 1,000 

660 90 
10,000,000 50,000 
10,000,000 50,000 
5,700,000 100,000 
1,100,000 100,000 
2,300,000 100,000 
2,300,000 100,000 

660 100 
1,000 800 
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TABLE I 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEHLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

ARARs{fHC. FOR SOILS 

{r·xtlor4, 

(.,IIrft} 

00,s::.. 
00 
en 
CD 
0 
0 

500 

1{000 


500 

84,000 

17,000 


100 

0.05 

1,000 

700 

30 


100,000 
4,200,000 

170,000 

16,000 

54,000 

32,000 


500 

0.5 

3 

10,000 


4 

18,000 


1,000 

23,000 


700 

9 


160,000 


46,000 

900 


670,000 

3,100,000 

7,800,000 


39,000 

90 


130,000 

310,000 


3,000 

47,000,000 


2,300,000 


78,000,000 

3,000 

2,000 

2,000 


40 

100 


400 

500 


40 

470,000 


23,000 

100 

70 


500 

390,000 


1,000 


5,500 

460,000 

1,000,000 
9,200 

". 

100,000 

300 

80 


2,000 

100 


400 

500 


100,000 
500,000 

50,000 
100,000 

10,000 
10,000 

100,000 

100,000 
50,000 

100,000 
1,000 

50,000 
50,000 

500,000 
50,000 

50,000 
50,000 
50,000 
50,000 
50,000 
50,000 
50,000 

50,000 

50,000 
50,000 
50,000 
50,000 

50,000 
50,000 

100,000 
4,000 

10,000,000 
4,200,000 

520,000 

660 


600,000 


24,000 
10,000,000 
10,000,000 

5,000 

12,000 
9,000 
9,000 

170 


2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 

180 


6,200,000 

6,200,000 


310,000 

650 


2,200 
5,200,000 

v 


6,000 500 

900 900 


1,100,000 500 

230,000 84,000 


17,000 

28,000 100 


660 0.05 

140,000 1,000 


700 

6,000 30 


10,000,000 50,000 

1,700,000 100,000 


4,000 1,000 

100,000 


3,000 3,000 

2,000 2,000 

2,000 2,000 


40 40 

05 


490 490 

49iJ 490 

490 490 

490 490 

490 490 

490 490 

490 490 


3 

500 


42 4 

18,000 


340,000 50,000 

340,000 50,000 


17,000 1,000 

150 100 


70 

520 9 


280,000 50,000 

v 1,000 


100 100 


00 
00 » 
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TARLE I 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCV 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 


ARARslTBCs FOR SOILS 

(Plge 4 of 4) 


5 31 340 14 5 
29 0.4 750 20 20 20(1) 

1,600 5,500 690,000 47,000 700 700 

63 0.1 1,300 2 2 0.1 

8 78 1,800 100 1 

38 390 270 38 

38 390 270 6,100 240 38 
78,000 120,000 78,000 

600 600 600 
40 1,600 21,000 1,100 40 

400 600 400 400 
2 23 270 14 

130 1,600 13,000 2,400 250 130 

5 390 3,100 63 5 
34 390 4,100 110 34 
0.7 6 2 0.7 

6,000 550 7,100 370 370 
1 

Note: 
(I) The selected value lor most stringent criterion lor arsenic is the NJDEP SoU Cleanup Criterion lor Direct Contact. The EPA SSlior ingestion value 010.4 rng/l<g is more stringent; however, use 01 this criterion woutd 
no! provide for meaningful discussion since all detected concentrations exceed this value. 



TABLE 2 

UNITED STATES ENVIRONMENAL PROTEcnON AGENCY 


ROEBLING STEEL COMPANY SITE 

SUMMARY OF ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS IN SURFACE SOn. SAMPLES (0-0.2 fH!) 


~'(AAGE DETECTEDFREQUENCY ~F MINIMUM Dmr~ ~~~~ED ' lATII)" • 

(ua/k&) 
lINn 

(ug!kg) 
5 

(ugllcg) 
3 6 

10 
21461.1.1 TridlloroedwIe 

40 215144 
2 

AUlDlle 
2 2 

4 
21468enzeDe 

2I 
39 

7146Chloroform 
75 

7 
22144ElbylbeDzcDc 

9 
24 

42145TetrachIoroecbylelle 
ISO2ISI4SToluene 

86 

9270 
3302414SXylene 

300000 

2.MclbylphlllOl 

323SJ612-MetbylDaphthaJcnc 
170 

4-chlorophenyl-pheuyJe1ber 

1701701/61 
4S004S004S001/61 

86 

1.4-Dichlorobe:azalc 

200244/614-MccbylphcaoJ 
30 

2.4-Dimelbylphcaol 

38212161 
31 

2,4·DiDill"OlDluenc 

31311/61 
15000 

3,3'·Dichlorobenzidinc 

15000lSOOO1/61 
8S0 

AcCIIaphcbenc 

8508S0I/S9 
3S713SOOO3711/61 
381 

AlIlbraceuc 

30002S20161Accnaphthylellc 
12000 954 

BcIIzo[allD1iII"Iccae 

4027161 
1614 

Bellzo[hlfluorDlbene 

200003S44161 
1624 

8enzo{J,.h.i)pcrylene 

160002949/61 
724 

Beozo[k]1luorancbene 

100003638160 
1893 

BeIIzo(a)pyrene 

15000202113S 
1349 

BeDzoic acid 

1700019"43/61 
176 

bis(2-E1bylbayl) ph1ba1ate 

7204111142 
7878 

Butyl benzy\ phlha1ate 

17000011027161 
9627 

Cubazole 

1800002420/60 
1700 3S2209113 

15941800032S4161ChrysCDc 
88S6140000 

Di-n-octyIph1ba1ate 

3116161Di·n·butylphthalale 
31 

Dibcnz[a,h]utlmccDc 

31311/60 
S300 643 

DibcnzofirrID 

2319160 
2393 

Dielbylphthalale 

360002116161 
180 180 . 

DimethylphlhaJatc 

1801/61 
210 210 

F1uoraDlbene 

2101/61 
38000 2294 

Auorac 

2756161 
4495 

Hexachlorobcuene 

6000014/61 28 
610 430 

ludcno[ 1,2,3-cdJpyrenc 

2502161 
706 

N.Nitrosodipheuy\llmiDc (I) 

97004539/61 
8076 

Naph1balcne 

32000504/61 
1034 

Penlach1orophCDoJ 

260002336161 
12000 12000 

Phenulhreue 

120001/61 
140000 3137 

PhlllOl 

3952161 
130 

Pyrcne 

1301301/61 
S7000 28S4 

4.4'·DDE 

2653/61 
110 38 

4.4'·DDT 

4157 5 
5917 31 

a1pba-Chlordmc 

3157 
8 8 

bcta-BHC 

1/57 8 
19 33 262156 

II 11Jl1/57EadosulfuD 
9 9EadriD Ildeh,. 9113 .. 18 II3157EDdriD kefDDe 
6 5 

Aroclor· 1242 

32157pmma-ClUDrdaDe 
1900 1900 

Aroclor·l241 

19001/57 
5200 5200 

Aroclor· I 254 

5200IIS7 
420 790 610 

ArocIor·1260 

3157 
420 1100 830 

Total PCBs 

3/57 
5200 14284208IS7 

• Arilbmetic avenge of concentrations above detection limits only. 

848590090 




TABLE 3 

UNITED STATES ENVIRONMENTAL PROTECI'ION AGENCY 


ROEBLING STEEL COMPANY SITE 

SUMMARY OF ANALYTICAL RESULTS FOR INORGANICS IN SURFACE SOIL SAMPLES (0-0.2 feet) 


ANALYTE 

FREQUENCY ' 
OF 

DETECTION 

MAXIMUM 
DETECTED 

CONCENTRATION 
(mWkg) 

AVER.~GE 
DETECTED 

CON CENTRA TION * 
(mglkg) 

Aluminum 62162 18300 3866 

Antimony 32162 178 21 

Arsenic 47f47 62 16 

Barium 62162 1540 144 

Beryllium 32159 4 1 

Cadmium ·45159 390 28 

Calcium 62162 343000 30894 

Chromium 62162 1440 158 

Coba1t 59/61 60 12 

Copper 57/57 9960 842 

Iron 62162 312000 79261 

Lead 60/61 69000 7161 

Magnesium 62162 107000 10844 

Manganese 56156 20300 3216 

Mercury 28/56 2 0.3 

Nickel 61/61 563 87 

Potassium 61162 3020 542 

Selenium 17/37 3 1 

Silver 15/61 36 7 

Sodium 27/60 1690 308 

ThallilDD 4/61 ] 1 

VanadilDD 62162 128 38 

linc 61/62 118000 5275 

• Arithmetic average of cOncentrations above detection limits only. 

848590091 




TABLE 4 

UNITED STATES ENVIRONMENAL PROTEcnON AGENCY 


ROEBLING STEEL COMPANY SITE 

SUMMARY OF ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES (0.2-2 feet) 


COMPOUND 
1,l-Dichloroethane 
1,2-Dichloropropane 
1,1,1-Trichloroethane 
Acetone 
Benzene 
Bromodichloromethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorofonn 
Ethylbenzene 
Ethylene trichloride 
Methyl ethyl ketone (MElt) 
Tetrachloroethylene 
Toluene 
Xylene (total\ 
2-Methylnaphthalene 
4-Metbylphenol 
1,4-Dichlorobenzene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo[a ]anthracene 
Benzo[b ]f1uoranthene 
Benzo(g,h,i)pery\ene 
Benzo[k]f1uorantbene 
Benzo(a)pyrene 
Benzoic acid 
bis(2-Ethylhexyl) phthalate 
Butyl benzyl pbthalate 
Carbazole 
Chry$ene 
Di-n-butylphthalate 
Di-n~tylphthalate 

Dibenz[a,h]anthracene 

Dlbenzofuran 

Diethylphthalate 

Fluoranthene . 
Fluorene 
Indeno[I,2.3<d]pyrene 
Naphthalene 
Phenanthrene 
Phenol 

Il'Yrene 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-Chlord1ne 
beta-BHC 
Dieldrin 
Endosulfan sulfate 
Endrin keconc 
gamma-Chlardane 
Heptachlor epoxide 
Methoxvchlor 
Aroclor-1242 
Aroclor-1260 
Total PCBs 

FREQUENCY 

DETEcnON 


1/53 
1152 
9153 
6152 
3/53 
3/52 
5153 
4/52 
7148 
11/53 
7146 
2152 
2142 
9/49 

39153 
14/48 
30/58 
!l58 
1/58 
12158 
9158 

20158 
31158 
34158 

.. 24/57 
. 20/54 

29158 
10152 
9157 
5157 
516 

38158 
6158 
1157 

17158 
15158 
3/58 
38158 
11158 
23/58 
23157 
39158 
1158 

39/58 
2156 
1156 
4/56 
1157 
4156 
1151 
1156 
2156 
1155 
1156 
1156 
8156 
1/56 
9156 

MINIMUM DETECTED 
CONCENTRA T10N(uI!fkR1 

3 
4 
1 

17 
2 
3 
2 
2 

32 
1 
2 
1 
9 
2 
1 
I 

40 
2900 

22 
26 
34 
24 
24 
35 
20 
22 
24 
49 
27 
39 
17 
48 
31 
58 
18 
24 
120 
33 
20 
24 
36 
21 

2500 
26 
19 

11 

10 

4 


29 

15 

6 

6 

2 

13 


940 

110 
300 
100 

MAXIMUM DETECTED 
CON CENTRA TION(u2fb) 

3 
4 

61 

230 


5 

6 

19 

3 


72 
13 

110 
8 

30 
10 

490 
750 

39000 
2900 

22 
7600 
490 
4200 
7300 
7500 
6400 
7700 
5400 
2500 
30000 
9100 
260 
7100 
12000 

58 
1600 
6700 
260 

15000 
9000 
5800 
4500 
26000 
2500 
12000 
130 
11 
81 
4 
94 
15 
6 
18 
2 
13 

940 
3800 
300 

3800 

AVERAGE DETECTED 
CONCENTRATIOJ'ti(uelk2) • 

3 
4 
12 
68 
3 
4 
7 
3 

49 
5 
19 
5 
20 
5 

53 
65 

1642 
2900 
22 
927 
144 
685 
1317 
1301 
881 
1545 
1060 
423 
5547 
2539 

83 
1254 
2162 

58 
339 
735 
197 

1863 
1184 
879 
602 

2058 
2500 
1680 
75 
11 
43 
4 
58 
15 
6 

.12 
2 
13 

940 
1181 
300 
1083 

• Arithmetic aVerBlle ofconcentr.ltions above detection limits onlv. 

Iech'IRAC\roeblillgRl\Sec4.wpd 

848590092 



TABLES 

UNITED STATES ENVIRONMENAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE 

SUMMARY OF ANALYTICAL RESULTS FOR INORGANICS IN SURFACE SOn. SAMPLES (0.2-2 rut) 


ANALYTE 

FREQUENCY OF 

DETECI'ION 

MAXIMUM DETECTED 

CON CENTRA TION(mgIkg) 

AVERAGE DETECTED 

CONCENTRATION(mglkg) * 

Aluminum 59/59 16100 3000 

Antimony 24/59 65 14 

Arsenic 54/54 85 18 

Barium 59/59 480 77 

Beryllium 34/57 I 0.4 

Cadmium 23/53 287 23 

Calcium 58159 206000 21914 

Chromium 58/58 1950 134 

Cobalt 56/59 41 10 

Copper 55/55 3590 522 

Iron 59/59 283000 53685 

Lead 54/54 66500 4747 

Magnesium 59/59 106000 10005 

Manganese 53/53 26200 3]48 

Mercury 21154 1 0.3 

Nickel 54157 322 45 

Potassium 55/59 1700 471 

Selenium 11/37 2 1 

Silver 9/55 16 5 

Sodium 33/58 964 180 

Thallium 12153 1 0.5 

Vanadium 59/59 246 41 

Zinc 56/57 154000 3359 

• Arithmetic average of concentrations above detection limits only. 

848590093 

tecb\RAC\roebliDgRJ\S0e4.wpd 



TABLE 6 

UNITED STATES ENVIRONMENTAL PROTEcrJON AGENCY 


ROEBLING STEEL COMPANY SITE 

SUMMARY OF ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS IN SUBSURFACE SOn. SAMPLES 


FREQUENCY OF MINIMUM DETECTED MAXIMUM DETECTID AVERAGE DETECTED 

COMPOUND DETECIlON CONCENTRAnON(u~) CONCENTRA nONLuRlkg) CONCENTRAnON(a!Vkg) • 


2-Hexanone 11117 I I I 
1.1.1-Trichloroethane 10/128 I 14 5 
1.1.2.2-Tetrachloroethane 11117 5 5 5 
Acetone 161103 6 19000 2384 
Benzene 81123 2 5 4 
Bromodicbloromethane 21127 3 6 5 
Carbon disulfide 9/128 I 16 5 
Carbon tetrachloride 51121 2 4 3 
Chlorobenzenc 111122 I 69 45 
Chloroethane 11128 4 4 4 
Chlorofonn 121128 I 62 9 
Ethylbenzene 1/117 I I I 
Ethylene trichloride 3/127 2 34 17 
Methylene chloride 17136 5 230 25 
Methyl ethyIlcetone (MEK) 19/109 2 67 15 
Methyl isobutyl ketone (MIBK) Jl117 17 17 17 
Tetrachloroethylene 121121 I 12 5 
Toluene 65/126 0 300 23 
Vinyl Acetate In3 14 14 14 
Vinyl chloride 11128 16 16 16 
Xvlene (tota)) 8/118 I 23 7 
2-Methylnapbthalcne 23/123 51 19000 981 
4-Chloro-3-methylphenol 11123 150 150 150 
4-Methylphenol 21123 65 240 153 
Acenaphthene 81123 54 560 217 
Acenaphthylene 5/123 34 81 62 
Anthracene 24/124 27 1400 267 
Benzo[ a )anthracene 33/124 52 3600 733 
Benzo[b )fluoranthene 35/121 75 4800 822 
Benzo(g.h~)perylene 19/121 45 1700 508 
Benzo[k]tluorantbene 19/115 87 2100 702 
Benzo(a)pyr'ene 371124 41 2600 584 
Benzoic acid 121123 130 6000 917 
bis(2-Ethylhexyl) phthalate 271116 33 9300 676 
Butyl benzyl phthalate 1/123 880 880 880 
Chrysene 40/124 42 3500 761 
Di-n-butylphthalate 171111 23 1600 399 
Di-n-octylphtbalate 41123 53 1200 346 
Dtbenz[a,h)anthrac:ene 81124 92 610 274 
Dtbenzofunn 14/123 48 420 145 
Dicthylphtha1ate 41123 36 510 204 
Fluoranthene 401124 31 6100 1143 
Fluorene 121123 45 620 182 
Indcno[ 1 ,2,3-cd]pyrene 21/124 51 1600 524 
Isophorone 11123 36 36 36 
N-Nitrosodipbenylamine (1) 11123 80 80 80 
Naphthalene 19/123 43 2100 271 
Phenanthrene 41/125 43 5200 868 
Phenol 21123 59 330 195 
Pwene 45/125 29 5900 933 
Aldrin 21128 10 SO 30 
beta-BHC 3/127 88 190 123 
Endosulfan I 21128 7 17 12 
Endrin ketone 21128 22 51 '37 
gamma-Chlordane 11136 14 14 14 
Heptachlor epoxide 31128 6 31 15 
Methoxvchlor 11128 190 190 190 
Aroclor-1242 61128 110 3100 885 
Aroc:lor-1260 11127 190 190 190 
Total PCBs 71128 110 3100 786 
• Arithmetic averal/:e of concentrations above detection limits onJy. 

Iecb\RAC\roebIiDgRJ\Sec4.wpd 848590094 



TABLE 7 
UNITED STATES ENVIRONMENAL PROTECTION AGENCY 

ROEBLING STEEL COMPANY SITE 
SUMMARY OF ANALYTICAL RESULTS FOR INORGANICS IN SUBSURFACE SOn.. SAMPLES 

(>2 feet) 

FREQUENCY OF MAXIMUM DETECTED AVERAGE DETECTED 

ANALYTE DETECTION CONCENTRATION CONCENTRATION * 
(m~lkg) (mg/kg) 

Aluminum 103/120 12900 3085 

Antimony 321101 36 )0 

Arsenic 941118 80 16 

Barium 94/122 742 63 

Beryllium 4S/116 S 1 

Cadmium IS/114 20 S 

Calcium 96/122 113000 9794 

Chromium 98111S 536 44 

Cobalt 791120 30 7 

Copper 96/106 8080 279 

Cyanide 1128 2 2 

Iron 104/120 182000 29828 

Lead 98/112 90600 1838 

Magnesium 911122 49800 2820 

Manganese 1021114 26500 1754 

Mercury 19/116 15 1 

Nickel 711118 228 23 

Potassium 84/122 3000 564 

Selenium 15191 4 1 

Silver 6196 67 13 

Sodiwn 521120 2780 187 

Thalliwn 10/114 0.7 .0.4 

Vanadiwn 95/122 594 48 

Zinc 93196 13100 444 

• Arithmetic average ofconcentrations above detection limits only. 

848590095 
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TABLE 8 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE· REMEDIAL INVESTIGATION 

ARARsITBCs FOR GROUNDWATER. SEDIMENT. AND SURFACE WATER 


(Sheet 1 of 2) 


Groundwlter Sediment Surrice Wlter 

2·Butanone 300 0 JOO NA NA NA NA NA NA NA NA NA 
:hlorofonn 6 110 6 NA NA NA NA NA NA NA NA NA 
1,I·O.cltlorocthane 70· 70 NA NA NA NA NA NA NA NA NA 

1,I,I·Tnchloroctllane _30 200 30 NA NA NA .IiA NA NA NA NA NA 
1,2·0.chlorocthane 2 S 2 NA NA NA NA NA NA t-jA NA NA 
I,Z'[)lChlorocthene 70 70 NA NA NA NA NA NA NA NA NA 
1,1,2.Tnchloroctltane 3 S 3 NA NA NA NA NA NA NA NA NA 
1,1,2,2·Tetrachlorocl/Iane I • I NA NA NA NA NA NA NA NA NA 
I'olue"e 1,000 1,000 1,000 NA NA NA NA NA NA NA NA NA 
I nchlorcethene I S I NA NA NA NA NA NA NA NA NA 
Methylene (t.londe 2 S 2 NA NA NA NA NA NA NA NA NA 
Xyle"e (Total) 1,000 10.000 1,000 NA NA NA NA NA NA NA NA NA 

f)"/!""'Y4>,,,III,,O"'''''fC$i ;I~ '~\~,1I"i::\:~~~1~::~.,:...."·,:~ll·1l;~.~;I;'"i ~f;l:~11;,;..4;;;'~~,;:~: '1!~'1;i! !'j,~ :,,), ',,;,,::,~.'~J"!r"l;~iJt'l'·!t,~:)tf.'t.If.\· ~'~;.;;;,.}.;ili: i,~.· ;:ii<~','~~'~~j~_""~!r:o/flh!llll"l"I1~~ ~·,'~!I'.•Wt~ (\"'.( 
D•.,,·butylphthalate 900 900 • •• NA NA NA NA 
bls(2.Ethylhe~yl) phthalate 30 6 6 . •. 0 NA NA NA NA 
Naphthalene 300· 300· 340 2_1,000 J40 NA NA NA NA 
I'yre"e 200 200 490 6.017.15·40,290 66S 2,600 490 NA NA NA NA 
Benzo(g,h,')perylene •• 170 3,936.4,736 . • 170 NA t-iA NA NA 
ludeno[I.2,J·cdlpyrene· • 2oe>, 3,937 .4,736 • • 200 NA NA J'lA NA 
llen7.,lblfluoranthene 0.2 0.2 . • • NAI'I.A NA 1110\ 
fluorallihene 300 300 750 7,220.58.43,348 600 5,100 600 NA NA NA NA 
llenzo(klOuoranthene 0.2 0.2 240 9,485.86.63,516· 240 NA NA NA NA 
'hrysene 20 0.2 0.1 340 5,658·21,804 384 2,800 340 NA 1'1..0. NA NA 

Benzo(a)pyrene • 0,02 0.02 370 10193.76.68,256 400 2,500 370 NA NA NA NA 
llenzo(a!anthflcene • 0.1 0,1 320 10,416.92·70,152 261 1,600 261 NA NA NA NA 
Phenanthrene .., 560 6,725.05 • 45,030 240 1,500 240 NA NA NA NA 
Anthracene 2,000· 2,000 220 4,55 I ·5,476 85 1,100 85 NA NA NA NA 
Acenaphlh...e 400 400· •• - NA NA _NA NA 
111~nz(a,hlanthrac...e 0.3 0.3 • ., 0 NA NA NA NA 
I ',,'hylphthalate 5,000· 5,000. •• 0 NA NA NA NA 

. oueYl ~nzylpth."'te • 100 100 • •• 0 NA NA NA NA 
Fluorene 300· 300 • • 0 NA NA NA NA 
Phenol 4,000· 4,000 •.• 0 NA NA NA NA 

'DUn4n'{••i'!"l n~Jl.""'~'\'~'i::!.' 1;i\:!e'H'iV'~'" :,~1Ii't,:< ;!'j·".)'!",:¥.'.r~ ,:-!\lo':."I';1'f,.of\';~rr- !',~,'.I' ':: ';!'I})'"'t');{i.i'f';'4ii!!,"<!!f1~~rt~ "i;~~r1',!!~, -r1i\'~-~;!)Jt .'l~":f;' ,e.' ." ". -i'1'!Ot';}· '!r >"' .."',""'{ 
alpha·BIIC NA NA NA 0.006 598 . • 0.006 NA NA NA NA 
gamma.RHC(Lmdane) NA NA NA 0.003 47.3 • • 0,003 NA NA NA NA 
alplta·Chlordane NA NA NA 0.007 195·393.6· 0.007 NA NA NA NA 
gamma.chlordane NA NA NA 0.001 258·425.4 • • 0.001 NA NA NA NA 
flA'.DDT NA NA NA 0.008 1290.5 1.5 46.1 0.008 NA NA NA NA 
4,4'.[)OO NA NA NA 0.008 195·425.4 0.0022 0.027 0,0022 NA NA NA NA 
4,4'.DDE . NA NA NA 0.005 233.7 0.0022 0.027 0,0022 NA NA NA NA 
D.eldr... NA NA NA 0.002 3,193· 0.002 NA NA NA NA 
EndnnNA NA NA 0.003 393.61·8,580 0.003 NA NA NA NA 
Endnn aldehyde NA NA NA 0.003 4,43)·8,528 • • 0.00) NA NA NA NA 
Heplchlor NA NA NA •• • 0 NA NA NA NA 

Endosulfan SuUate NA NA NA· •• 0 NA NA NA NA 
~~_~!.r·~aMt ~,~ [I!(¥~:" ,. ... ,'Of ,~~~'>t '" .,. ~r~ l;~'~J__{ ..\·'l~.t:~.r:·:U:_~.. ~~~r •.~-ij'7'1fR·~~tif:':~~~Il.~~~~ .~~ :, u. >~' ::('{"l,:".~ ..~ ':" :-'~;lt;l·:!~"~""~· '" 

~Iummum 200· loR • • o' I 117 I . I 117 
Ant.mony 20 6 I , I' . . . o. I 12.2 I 6 I 6 

RAClRocblinSRIlTableslTab4·1 b(Rrv). lis 
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TABLE 8 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

ARARslTBCs FOR GROUNDWATER. SEDIMENT. AND SURFACE WATER 


(Sheet 2 of 2) 


Groundw.ter 
M.terl.1 New Jersey Federal 

Sediment 
Most Canadian Canadian Most Minimum 

Surface W.ter 
Minimum Minimum Most 

GWQS MCLs Stringent LEL SEL ER-L ER-M Stringent SWAQD SWAQT SWHHT Stringent 
ArsenIc 8 10·· I 6 33 8.2 70 6 -
"anum 2,000 2,000 2,000 - - - - -
Ilerylhum 20 .. 4 - - - -
'admlUm 4 S 4 0.6 10 1.2 9.6 0,6 0.54 
·.lclUm - - - - - - - -

IChromlUm 100 100 100 26 110 31 370 16 10 
'opper 1,000 1300· 1,000 16 110 34 no 16 4.47 

Iron 300 300 20,000 40,000 - 20,000 -
L..d 10 IS· 10 31 250 46.7 218 31 0.97 
Manganese SO - SO 460 1,100 - 460 -
M<reury 2 2 - 0.2 2 0.15 0.71 0,15 0.012 
NIckel 100 100 16 7S 20.9 51.6 16 

.."'-
SelenIUm 50 50 SO - - - - - 5 
Silver 2 - 2 - - . 1.9 
Sodium 50,000 50,000 - -
Zmc 5,000 - 5,000 - - - . 50.11
-PWtI,.,.;;JMI'f_~·.V f:;;lt\" ,·;~··\~·~9lt':!.~tlr~t ..~~~~~'~:f· .1prl.::j.~;;·'~!·ljttj~M\"-;t/.¥~(-¥";, {~:;)f~~\.*;~~IIJ~~1~.~¥"';'r':.!!)ul,~,.!·.J.-'"i;~~~';"11t.1't;~~{4"'.~i~T'~~t. 
A/ummum 200 - NA NA NA NA 
I\JIllmony 20 6 6 NA NA NA NA 
Arsemc 8 10·· • NA NA NA NA 
Ilanum 2,000 2,000 2,000 NA NA NA NA 
lJery/huRI 20 .. .. NA NA NA NA 
l-:admlUm 4 5 4 1\" NA NA NA 
'.lelUm - - - NA NA NA NA 
'hrom,uRI 100 100 100 NA NA NA NA 
'opper 1,000 1300 1,000 NA NA NA NA 

Iron 300 - JOO NA NA NA NA 
Lead 10 IS· 10 NA NA NA NA 
Manganese 50 SO NA NA NA NA 
Mercury 2 2 - NA NA NA NA 
NICkel 100 - 100 NA NA NA NA 
'<I'~llIm 50 SO SO NA NA NA NA 

': .' ,tl 2 - 2 NA NA NA NA 
IlSod,um 50,000 - SO,OOO NA NA NA NA 
KLine ),U\JIJ - :>,- NA NA NA NA 

NA -
NA -
NA -
NA -
NA -
NA 0.54 
NA -
NA 10 
NA 4.4",-
NA -
NA 0.97 

NA 
NA 0.012 
NA 7 
NA 5 
NA 1.9 

NA -
lQ, )U.II 

36 0.011 0.011 

- 2,000 2,000 

-
O.H , 0.54 

- - -
10 100 10 

4.45 1300 4,45 

300 300 
1.05 .s. 0.97 

SO SO 
0.012 0.012 0.011 

8e2 100 1 
5 10 ~ 

1.9 164 1,9 

- -
50.82 9,100 II 
.,,~ ." .1:/ fj;'/!ltj:J 

87 87 

11~2 6 6 
36 0.017 0,017 

- 2,000 2,000 

-
0.57 5 O.SoC 
- - -
10 100 10 

4.45 1300 4.45 

- 300 300 
1.05 5 0.97 

- 50 SO 
0.012 0.012 0.012 

8.2 100 7 
5 10 5 

1.9 164 1.9 

-
)U.U 9100 81 

~ 
MIN-SWAQD: based on most slringent crileria comparing aquatic - dissolved standards from NA WQC and ORBC 
MIN-SWAQT: based on most stringent crileria comparing aquatic -tolal standards from New Jersey, NAWQC and ORBCco 

~ MIN-SWHHT: based on most slringent criteria comparing human health standards from New Jersey, NA WQC and ORBC 
co DRBC: Delaware River Basin Compact NJSA 58: 18c.n 
(0 NA WQC: Nalional Ambient Water Quality Guidance Criteria 
o NJGWQS: New Jersey Groundwaler Quality Standard: NJAC 7:9-6 
o MCL: United States Environmental Protection Agency Minimum Conllminanllevel: 40 CFR 141(0 
...... ER-M: Effects Range - Median ER-L: EffeclS Range -low .: Action level, not MCl 

LEL: low Effects level SEL: Severe Effects level "The federal MCl for arsenic, which was modified 1122/01 from 50 ppb 10 10 ppb. becomes effeclive 
All values are repTe5enled as ugfl (parts per billion) 1/23106, The analytical resulls were compared to the Stale standard of 1\ ppb. Ihe mosl sll ingenl 

groundwlter sllndard for arsenic. 

RAC'.RodIlinIRI\T.bln\TIb4-Ib(Re~).dl 



TABLE ~.1 


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 


Sediment Concentrations Compared to Ecological Screening Values for Main Channel Stations (1989) 

(Page 1 of 4) 


DI-n-butylphlhalale 
Butyl Benzyl Phlhalate 
Bis(2-elhylhexyl) PhthaIale 

Fluoranlhene 

Benzolklftuoranlhene 
Cl1tysene 
Benzo(a)pyrene 
Benzo[aJanlhracene 

Tolal TICs 

Pesticides 

NC 
NC 

NC 
NC 
NC 
NC 
490 
170 
200 
NC 
750 
240 
340 
370 
320 
560 

220 
NC 

0.005 

NC 
NC 

20000 
NC 
NC 
NC 
460 
6 

NC 
0.6 
26 
NC 
16 
31 

0.2 
16 

NC 
NC 

NC 
NC 

NC 
NC 

6017.15 - 40290 
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NC 	 707 805 J 1860 
NC NC NC 48.3 93.1 61.7 J 96.4 26.8 

460 1100 NC NC 91.7 .111 117 J 223 40.9 

6 33 8.2 70 5.9 8.1 8.4 J 5.1 4.4 

NC NC NC NC 0.81 1.3 1.2 J 1.2 0.65 
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NC NC NC NC 0.33 U 0.5 UJ 0.28 U 0.28 U 
NC NC NC NC 17.9 26.1 J 28.3 38 

Zinc 120 820 150 410 658 J J 464 J J 86.3 J 

Other 
Total Organic Carbon mg/kg NC NC NC NC 100387 73941 81643 18176 11876 
Percent Solids % NC NC NC NC 61.2 60.2 40.4 71 70.5 

co 
,c:.. 
CO 
c.n 
CD 

~ NC=No crilerla;NA=Not Analyzed;UIUJ=Below detect. limit;XJ/J=Esl.concen.;JN=Presump.evidence for compound; 

o 	 R=Rejected data; Note: SEL normalized to station specific TOC 
...... 	 BoId= >LEL 

Bold/Shaded: >SEL 
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Naphthalene 

2-Methylnaphlllalene 

p~ 

Fluoranthene 

Benzo(k )lluotanlhane 

Chrysenll 

Benzo(aJpyrMII 

OibellZo(a.h)anthfacene 

Benzo(a)anll1nlCllne 

AcenaphtheM 

Dielhylphlhalate 

FluOrene 

Phenanthrene 

Anthracene 

Pastlcldes 

In~",...",,_~I"~ (lindane) 

uglkg 

uglkg 

ug/llg 
uglkg 

ug/I<g 

ugIkg 

ug/I<g 

NC 

NC 

HC HC 

He HC 
HC 

HC 

410 

410 

U 
UJ 

U 

U 

UJ 
UJ 
U 

U 
U 

U 
U 

U 

U 

U 
U 

U 

620 

80 

U 1000 

64 

UJ 
J 

820 

140 

UJ 
J 

850 

70 

870 

82 

UJ 

NC NC NC NC 410 U 820 U 1000 UJ 820 R 94 J650 R 
NC HCNC NC 410 U 80 J 70 J 820 R 160 J290 J 
HC NCNC NC 410 U 620 U 820 R1000 UJ 53 J650 R 
NC NCNC NC 410 U ·1200 1400 J 6600 J 3700 J 1400 J 

NC NC 160 2100 410 U 58 J 74 J60 J 49 J 54 J 
NC HC 70 670 410 U 620 U 1000 UJ 820 UJ 650 UJ 46 J 

24905 • 60265 665490 2600 50 J 1000 956 J 820 R 650 R 910 
uglkg NC NC NC NC 410 U 620 U 1000 UJ 820 UJ 650 UJ 870 UJ 

170 9376 - 22668 NCuglkg NC 23 J 220 J 256 J 820 R 650 R 500 J 
ug/kg 9311 ·22688 HC200 HC 24 J 320 J 356 J 820 R 650 R 530 J 

HC NCuglkg NC NC 410 U 300 J 630 J 820 R 650 R 620 J 
29886 - 72318 600ug/I<g 750 5100 67 J 1100 110 J 820 R 650 R 1100 J 
43550 ·95006 NCug/I<g 240 NC 410 U 160 140 J 820 R 650 R 156 J 

HC NC NCHC 410 U 36 J 1000 UJ 90 J 47 J 90 J 
13478·32614 384 2800340 42 J 660 110 J 820 R 650 R 720 J 

42192 • 102096 400370 2500 40 J 120 J 620 J 820 R 650 R 120 J 
4225·9217 63.4 26060 410 U 620 U 1000 UJ 820 R 650 R 170 J 

43364 - 104932 261 1600320 35 J 570 J 520 J 820 R 650 R 556 J 
HC 16 500 410 U 40 JHC 1000 UJ 820 UJ 650 UJ 45 J 
HC HC HCHC 410 620 U 1000 W 820 UJ 650 UJ 52 J 

5200 - 11344 19 540190 410 U 49 J 1000 UJ 620 UJ 650 UJ 63 J 
27835·67355 240 1500 27 J 450 J560 330 J 500 J 260 J 480 J 
12025 - 26233 85 1100 410 110 J220 130 J 820 R 650 R 160 J 

HC NC NC 410 U 39 JHC 1000 UJ 820 R 650 R 61 J 

598 HC0.006 Ne 3.2 UJ2.1 4.2 UJ5.2 UJ 33 U 4.5 UJ 
47.3 NC NC0.003 3.2 UJ2.1 5.2 UJ 4.2 UJ 33 U 4.5 UJ 

195 - 393.6 NC NC0.007 2.1 2.3 J 4.1 J 4.2 UJ 330 U 45 UJ 
0.007 258 - 425.4 NC HC 2.1 1.1 J 4.7 J 4.2 UJ 4.53.' J 

3152.4 - 5033.9 1.5 46.1 4.1 110 1.0.008 256 J 65 U 11 
195·425.4 0.0022 0027 4.10.008 20 J 8.2 UJ 67 R 1.5'.4 IN 

617.5- 1347.1 0.0022 0.027 1.1 IN4.10.005 12 IN13 IN 11 11 IN 
3913 NC NC 6.2 UJU 10 UJ0002 62 UJ 33 U 87 UJco 

393.61 - 8580 NC NC 4.1 6.2 UEndrio 0.003 82 UJ1. J 7.1 81 UJ~ 
4433 -8528 NC NCCO Endrin aldehyde 4.1 270.003 31 IN 82 UJ 39 U 81 UJ 

U1 Ne He NC 3.2 U2.1 42 UJHC 5.2 UJ 33 U 45 UJU) 
NC NC NC 6.2 Usulfate 4.1 10 UJ 8.2 UJHC 12 8.9 Jo ..... 

o NC=No criteria;NA=Nol Analyzed;UIUJ=Below detect. limit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejecled data; Note: SEL normalized to station specific TOC 
CO Bold= >lEL 


BoId/Shaded= >SEL 




TABLE 10.1 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE· REMEDIAL INVESTIGATION 

Sediment Concentrations Comoared to Ecological Screening Values for Back Channel Stations (1996) 
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PCBs 

ArocIor-1254 UQlkg 0.06 1105 - 2410.6 HC HC 41 U 62 U 100 UJ 15 J 15 J 70 J 

Me..'s 
Aluminum mglkg HC NC NC NC 4670 12000 20300 J 14600 J 61SO J 15300 J 

calcium mglkg NC HC NC NC 828 '. 3020 5990 J 3360 J 3160 J 3690 J 

Iron 
Magnesium 

mglkg 

mglkg 

20000 

NC 
40000 

NC 
NC 
NC 

NC 
NC 

15600 

1820 

21500 

3680 

34400 J 

4810 J 
3'700 
4220 

J 

J 
~ I" -'" .".j,. """ 

J 

3530 J 
l~,~flIo~ 

4230 

J 

J 

Polassium mglkg NC HC NC NC 648 1550 2380 J 1770 J 10SO J 1810 J 
Sodium mglkg NC NC HC NC 22.6 61.1 150 J 383 J 351 J 398 J 
Barium mglkg NC NC NC HC 32.5 114 \74 J 166 J 91 J H5 J 

Manganese mglkg 460 1100 NC NC 201 580 ~r1jiO~ J lm~.. J t.~~ J ~2icI~ J 
Antimony mglkg NC NC 2 25 12 U 12 U 12 U 1.3 UJ 1 UJ 1.2 UJ 
Arsenic mglkg 6 33 8.2 70 2 6 • .2 J 1.7 J '.1 J 10.' J 
Betyllium mglkg NC NC NC NC 0.47 1.5 2.4 J 2 J 1.2 J 2.2 J 
cadmium mglkg 0.6 10 1.2 9.6 0.57 U 3.4 7.1 J 4.' J 3.1 J 5.4 R 

Chromium mglkg 26 110 81 370 11.4 29.7 41.2 J 45.' J ~ViJII J 54.5 J 

CobOl" 
Copper 

mglkg 

mglkg 

NC 
16 

NC 
110 

NC 
34 

NC 
270 

7.5 

14.9 J 

14.8 

42 J 
243 J 
71.1 J 

21.2 

•••• 
J 

J 

15.3 J 

ft!j~!M\P.itI J 

223 

·::!~#2.~MN 
J 

J 
Lead mglkg 31 250 46.7 218 33.3 58.' 13.1 J 101 J 102 J 142 J 

MIHCUfY mglkg 0.2 2 0.15 0.71 0.06 U 0.18 0.2' J 0.14 UJ 0.1 UJ 0.19 J 
Nickel mglkg 16 75 20.9 51.6 15.9 2 • .2 34.3 J 38.5 J 41.4 J 42.2 J 
Setenium mglkg NC NC NC NC 0.33 J 0.34 J 0.79 J 1.8 UJ 14 UJ 2 J 
Siiv1lr mglkg NC NC 1 3.7 2 U 2 U 2 U 2.7 J 2.9 J 3.1 J 
Thallium mglkg NC NC HC NC 0.64 1.2 J 1.5 J 1.4 UJ 1.1 UJ 1.3 UJ 
Vanadium mglkg NC NC NC NC 8.1 24.4 31.1 J 35.4 J 25.5 J 385 J 

Zinc mglkg 120 820 150 410 182 518 MIMlB J 141 J 101 J 1Il\fii1;r,"r!':' J 

Orlle, 
Tolal Organic Carbon mgikg NC NC NC NC 29300 65600 60300 44400 63800 10900 

Sediment Par1k:Ie Size >00625 %dryw NC NC NC NC 91.5 56.2 H.8 18.8 54.3 21.4 

Sediment Par1ide SIze 0.0039 %dryw NC NC NC NC 1.9 34.7 14.5 16.1 42.9 644 

Sediment Par1ide Size <0.0039 %dryw NC NC NC NC 0.6 9.1 1.1 4.5 2.8 8.2 

co 
~ 
CO 
(II 
CD o 
~ NC=No crileria;NA=Nol Analyzed;UIUJ=Below delect. limil;XJ/J=Esl.concen.;JN= Presump.evidence for compound;R=Rejecled data; Nole: SEl normalized 10 slation specific TOC 
o Bold= >lEl 
CD BoId/Shaded= >SEl 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY. 
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Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1996) 
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HC He He He 940 UJ 700 UJ 590 UJ 920 UJ 420 U 800 UJ 
4·Melhytphenol HC He He HC 140 J 91 J 96 J 89 J 420 U 100 J 
Di-n-bulytphlhalate HC He HC He 940 R 700 UJ 72 J 920 UJ 420 U BOO UJ 
Bulytbenzylphlhalate HC He He He 400 J 180 J 590 UJ 920 UJ 81 J BOO UJ 
Di-n-oclytphthalate HC He He HC 940 R 700 UJ 590 UJ 920 UJ 420 UJ BOO UJ 
bis(2·Elhythexyl)phlhatate HC He He He 5500 J ", 1500 UJ 1800 J 1500 J 420 UJ 1100 J 
Haphlhalene HC He 160 2100 73 J 96 J 66 J 60 J 420 U 86 J 

2·Melhytnaph~ HC He 70 670 940 UJ 71 J 54 J 920 UJ 420 U 42 J 
Pyrena 490 24905 • 60265 665 2600 940 R 1500 J 170 J 120 J 100 J 190 J 

Dibenzofur3n He He He He 940 UJ 54 J 32 J 920 UJ 420 U 800 UJ 
BenzO(g.h.I)pefyt_ 170 9376· 22688 He He 940 R 550 J 270 J 330 J 420 U 110 J 
Indeno( 1.2.3-Q1Jp~ 200 9377 • 22688 He He 940 R 510 J 230 J 330 J 420 U 220 J 
BenzO(b)ftuoranthene He He He HC 940 R 980 J 590 UJ B80 J 45 J 380 J 
Fluor.tnlh_ 750 29886·72318 600 5100 940 R 1100 J 510 J 790 J 72 J 860 J 
BenzO(k)ftuoranthene 240 43550 • 95006 He He 940 R 110 J 500 J 920 UJ 39 J 310 J 
Acenaphlh~ He He He He 100 J 190 J 45 J 94 J 420 U BOO UJ 
Chrysene 340 13478·32614 384 2800 940 R 1000 J 330 J 520 J 65 J 420 J 
BenzO(aJpyrene 370 42192· 102096 400 2500 940 R 140 J 310 J 410 J 420 U 360 J 
DibenzO(a.h)anthracene 60 4225·9217 634 260 940 R 230 J 7S J 120 420 U BOO UJ 
BrnzO(a)anthtacene 320 43364 • 104932 261 1600 940 R 150 J 240 J 410 J 420 UJ 320 J 
Acenaphlhene He He 16 500 940 UJ 700 UJ 590 UJ 920 UJ 420 U BOO UJ 
Oiethytphlhalate HC He He He 940 UJ 48 J 590 UJ 920 UJ 420 U 800 UJ 
Fluor_ 190 5200·11344 19 540 940 UJ 110 J 48 J 50 J 420 U 800 UJ 

560 27835 • 67355 240 1500 520 J ISO J 270 J 360 J 72 J 800 UJ 
220 12025 • 26233 85 1100 940 R 340 J 100 J 130 J 420 U 60 J 
He He He He 940 R B6 J 590 UJ 920 UJ 420 U BOO UJ 

0.006 598 He He 4.8 UJ 3.8 UJ 3 U 4.7 UJ 2.2 U 4.1 UJ 
Igalnm<I·B~lC (lindanel 0.003 47.3 He He 4.1 UJ 3.8 UJ 3 U 4.7 UJ 22 U 41 UJ 

0.007 195·393.6 He He 4.8 UJ 3.8 UJ 3.7 J 4.7 UJ 22 U 4.1 UJ 
0.007 258·425.4 He He 4.8 UJ 4.' JH 3 U 4.7 UJ 22 U 3 J 

4.4·.00T 0.008 3152.4·5033.9 1.5 46.1 14 JH 7 UJ 5.9 U 9.2 UJ 4.2 U 8 UJ 
4,4'·000 0.008 195·425.4 0.0022 0027 12 J 13 J 1. 9.2 UJ 42 U 4.5 J 
4,4'·DOE 0.005 617.5 ·1347.1 00022 0.027 24 J 21 J 43 14 J 42 U 14 

DIeldrin 0.002 3913 He HC 9.4 UJ 7 UJ 5.9 U 9.2 UJ 42 U 0.&1 J 

Endrin 0.003 393.81·8580 He He 9.4 UJ 7 J 12 9.2 UJ 4.2 U 7.4 

Endrin aldehyde 0.003 4433 • 8528 He He 9.4 UJ 7 UJ 5.9 U 21 4.7 JH 20 JH 

Heptachlor He He He HC 4.8 UJ 5.8 J 3 U 47 UJ 22 U 083 J 

Endosulfan sulfate He He He He 9.4 UJ 8.6 J 59 U 9.2 UJ 42 U 8 UJ 

NC=No criteria;NA=Not Analyzed;UIUJ=Below detect. Iimit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejecled dala; Nole: SEL normalized 10 slalion specific TQC 

Bold= >LEL 
Bold/Shaded= >SEL 
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PaI1icle SlZ8 >0.0625 

Particle Size 0.0039 

Particle Size cO.0039 

0.08 

He 
He 

20000 
He 
He 
He 
He 
460 

He 
8 

He 
0.8 

26 
He 
18 

31 

0.2 

18 

He 
He 
He 
He 

mglkg 120 

mglkg He 
%dJyw He 
%dryw He 

He 

1105 • 2410.6 

He 

He 


40000 
He 
He 
He 
He 

1100 

He 
33 

He 
·10 

110 

He 
110 

250 

2 

75 

He 
He 
He 
He 
B20 

He 
He 
He 
He 

He 

He 
He 
He 
He 
He 
He 
He 
He 
2 

B.2 

He 
1.2 

Bl 

He 
34 

4B.7 

0.15 

20.9 

He 
1 

He 

He 

150 

He 
He 
He 
He 

He 

He 
He 
He 
He 
He 
He 
He 
He 
25 

70 

He 
9.8 

370 

He 
270 

218 

0.71 

51.6 

He 
3.7 

He 

He 

410 

He 
He 

He 


J 

J 

UJ

Jim!!•• 
J 

... JH 

17900 J 
2610 J 

nf:~~ 
4230 J 

2250 J 
444 J 
173 J 

1.4 UJ 

11.1 
2.3 J 
1.1 J 

55.1 
22.7 J 

4' 120 JHJH 12 J 

14200 J B370 J 9480 J 
2B70 J . '. 1730 J 1390 J 
37900 J 
3780 J 2360 J 

1360 J 

455 J 
1860 J 

798 J 
147 J 79.8 J 

152 J i~~l J 
1.5 UJ 1.1 UJ 0.95 J 

• J '.2 J 24.5 J 
1.9 J 1.4 J 5.. J 
4.2 J 3.2 J 6.4 R 

41.7 J 41.7 J ".1 J 
17.B J 14.5 J 26.B J 

".513.' J 
112 J 14 

0.16 UJ 0.11 

32.2 J 31.4 


2 UJ 
 1.5 

2.5 J 2.7 

1.6 UJ 1.2 

33.4 J 23.2 

IS. J 501 

66400 3250066000 
17.2 52.B 39.3 

41.976.5 58.7 

5.3 46.3 

13 JH eo UJ 

2710 18800 J 
1830 J 3090 J 

J Im'Ilm1iiiiiiil~ 
4900 J 
2260 J 

J 

95.1 J 
161 J 

':"!f(1mo.~~ J 1~1!J:1iiiio~i'1Bl 145 J 

27.5 UJ 

1.7 JJ Im:Ff!'ma 
J 

1.2 23 J 
4.7 5.1 J 

54.' J 

209 J 
94.' J 

III 

J ImPl"~~n~n 

121 

0.07 U 0.23 J 
37.5 J 

0.84 U 061 J 
1.7 18 J 

0.68 U 19 J 
17.9 395 J 
371 753 J 

82500 34100 43000 

13.1 83 16.9 
70.1 12.9 723 
16.8 4.1 10 B 

NC=No criteria;NA=Not Analyzed;UIUJ=Below detect. Iimit;XJ/J=Est.concen.;JN= Presump.evldence for compound;R=Rejected data; Note: SEL normalized to station specific TOe 
Bold: >LEL 
BoId/Shaded= >SEL 
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He Ne Ne Ne 69 J 890 UJ 730 UJ 730 UJ 
Ne Ne Ne Ne 100 J 890 UJ 730 UJ 200 J 
He Ne Ne Ne 670 UJ 890 UJ 730 UJ 730 UJ 
Ne Ne Ne Ne 670 UJ 890 UJ 730 UJ 730 UJ 
Ne Ne Ne Ne 670 UJ B90 UJ 730 UJ 730 UJ 
Ne Ne Ne Ne • 1000 J ..60 J 550 J 690 J 

Naphthalene He Ne 160 2100 77 J B90 UJ 730 UJ 92 J 
2·Melhytnaphlhalene Ne Ne 70 670 .. 7 J B90 UJ 730 UJ 730 UJ 
Pyrene ..90 24905 • 60265 665 2600 140 J B90 UJ ..00 J 120 J 
Dib80lofuran Ne Ne Ne Ne 670 B90 UJ 730 UJ 730 UJ 

170 9376 • 22688 Ne Ne 150 J 200 J 150 J 250 J 
200 9377 • 22688 Ne Ne 240 J 210 J 180 J 3.0 J 
Ne Ne Ne Ne ..00 J 580 XJ ..80 XJ 670 XJ 
750 29886· 7231B 600 5100 640 J ..90 J .... 0 J 650 J 
2 .. 0 .. 3550 • 95006 Ne NC ..80 J ..80 XJ 310 XJ .90 XJ 
Ne Ne Ne Ne 670 UJ B90 UJ 730 UJ 730 UJ 
340 1347B·3261.. 364 2800 ..50 J 310 J 260 J ..,0 J 
370 "2192· 102096 ..00 2500 310 J 330 J 280 J .. ,0 J 
60 .. 225 • 9217 63." 260 670 UJ 170 J 730 UJ 180 J 
320 

Ne 

.. 3364 • 104932 

Ne 
261 

16 

1600 

500 

340 

670 

J 

UJ 
320 

B90 

J 
UJ 

270 

730 
J 

UJ 
380 

730 

J 
UJ 

NC Ne Ne Ne 670 UJ BOO UJ 730 UJ 730 UJ 
190 5200· 1134.. 19 540 670 UJ 890 UJ 730 UJ 730 UJ 
560 27835 • 67355 240 1500 250 J 160 J 130 J 320 J 
220 12025 • 26233 B5 HOO 70 J B90 UJ 730 UJ 9 .. J 
Ne Ne Ne Ne 670 890 UJ 730 UJ 730 UJ 

0.006 59B Ne Ne 3.5 UJ ".6 UJ 3.B UJ 1.7 J 
IDaIIlll11lI-BtlC (lindane) 0.003 

0.007 

"7.3 
195·393.6 

Ne 
Ne 

Ne 

Ne 

0.... 

3.3 

J 
J 

".6 

0.77 

UJ 
R 

3.B 

3.B 

UJ 
UJ 

38 

38 

UJ 
UJ 

0.007 25B ·"25." Ne Ne 3.5 UJ ".6 UJ 3.B 0.98 J 
4...·-00T 0.008 3152." • 5033.9 1.5 "6.1 5.' J B.9 UJ 7.3 5." J 
4.4'·000 0.008 195· "25." 0.0022 0.027 5.1 J B.9 UJ 7.3 13 UJ 
.....··ODE 
Dieldrin 

0.005 

0.002 

617.5·1347.1 

3913 

0.0022 

Ne 
0.027 

Ne 

1.. 

6.7 

J 
UJ 

I.' 
B.9 

J 

UJ 
. '.1 

7.3 

12 

73 

J 

UJ 
0.003 393.61 • BS80 Ne Ne 1.5 J B.9 UJ 73 UJ 7.3 UJ 

aldehyde 0.003 "433· B52B Ne Ne 2. J B9 UJ 7.3 UJ 73 UJ 
Ne Ne Ne Ne 3.5 0.7 R 12 J 3.8 UJ 

sulfate He Ne Ne Ne 6.7 I.B R 7.3 UJ 73 UJ 

NC"No criteria;NA"Not Analyzed;UfUJ=Below detect. Iimit;XJIJ=Est.concen.;JN= Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOC 
Bold" >LEL 
Bold/Shaded= >SEL 
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0.06 1105·2410.6 He He 67 84 JH 59 J 110 JH 

He He He He 15600 J 13900 J 12900 J 13333 J 
He He He He '. 2560 J 3040 J 2270 J 2700 J 

20000 40000 He He ,¥~~::·;~a J 37500 J 33300 J 
He He He He 3750 J 3350 J 3070 J 3290 J 
He He He He 1950 J 1470 J 1350 J 1410 J 
He He He He 65.7 J 104 J &4.6 J 6&.9 J 
He He He He 132 J 148 J 120 J 125 J 
460 1100 He He 845 J 117 J 540 J 552 J 
He He 2 25 20.9 UJ 9.1 UJ 6.9 UJ 6.6 UJ 
6 33 6.2 70 1.1 J II J •.5 J '.4 J 

He He He He 2.1 J 1.9 J 1.8 J 2.4 J 
0.6 10 1.2 9.6 4.1 J 5.5 R 5 R 4.6 R 
26 110 81 370 57.5 J 41.1 J 40.2 J 47 J 
He 
16 

31 

He 
110 

250 

He 
34 

46.7 

He 
270 

216 

17.1 

105 

127 

J 
J 
J 

18.5 

•••• 
101 

J 
J 
J 

15.7 

71.2 

90.1 

J 
J 
J 

16.2 

103 

liD 

J 

J 
J 

0.2 2 0.15 0.71 0.23 J 0.26 UJ 0.22 UJ 0.21 J 
16 75 20.9 51.6 38.2 J 33.7 J 30.8 J 32.7 
He He He He 0.49 J 2.3 UJ 3.2 J 2.3 J 
He He 1 3.7 1.3 UJ 2.1 UJ 2.1 J 1.5 UJ 
He He He He 5.1 R 3 UJ 2.3 UJ 2.2 UJ 
He He He He 36.7 J 32.3 J 28 J 31 J 
120 820 150 410 842 J 7.2 J 1.0 J 153 J 

00 He He He He 47300 57400 41600 59600 
,c:. He He He He 34.4 29.6 36.3 41.1 
00 
(J1 
CO 

He 
He 

He 
Ne 

He 
He 

He 
He 

57.7 

7.9 

65.2 

5.2 

57.8 

5.9 
SO.5 

8.4 

0 ...... 
...... 
W 

NC=No criteria;NA=Not Analyzed;UIUJ=Below detect. Iimit;XJ/J=Est.concen.;JN= Presump.evidence for compound;R=Rejected data; Note: SEL normalized to station specific TOe 
Bold::: >LEL 
BoId/Shaded= >SEL 
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Fluorene 

Phenanlhlllne 

Anlhra~ 

NC 

NC 

NC 

NC 

NC 

NC 

190 

560 

220 

490 

NC 

170 

200 

NC 

750 

240 

340 

370 

320 

0.002 

0.007 

0.007 

0.002 

NC 

0.005 

0.003 

NC 

0.06 

0.005 

NC 

NC 

20000 
NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

7056 


8578.5 - 96900 


16317 


7678 - 86700 


NC 


2889.6 - 32640 


2889.6-32640 


NC 


9210.6 - 104040 


12100.2 - 136680 


4153.8 - 46920 


13003.2 - 146880 


13364.4 - 150960 


818 


264.8 


812 


8108.1 - 7352.8 


NC 


399 -1535.2 


5733 


NC 


307.02,3468 


1610.4 - 1939.2 


NC 


NC 


40000 
NC 


NC 


NC 

NC 

NC 

180 

NC 

16 

19 

240 

85 

665 

NC 

NC 

NC 

NC 

600 

NC 

384 

400 

261 

NC 


NC 


NC 


NC 


NC 


0.0022 


NC 


NC 


NC 


NC 


NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

2100 

NC 

500 

540 

1500 

1100 

2600 

NC 

NC 

NC 

NC 

5100 

NC 

2800 

2500 

1600 

NC 

NC 

NC 

NC 

NC 

0.027 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 
. NC 

510 

510 

510 

510 

510 

510 

510 

510 

510 

65 

510 

510 

510 

56 

61 

53 

510 U 
510 U 
510 U 

2.8 

2.8 

2.8 

5.5 

28 

4.5 

5.5 

2.8 

23 

55 U 

7930 

1350 

~~ !-'f~09~':~~~ 
1730 

3700 

520 U 

520 U 
520 U 
520 U 
520 U 
520" U 

520 U 

260 J 

520 U 
240 • J 

520 U 
520 U 
520 U 
97 XJ 

180 J 

93 XJ 

110 J 
79 J 
86 J 

2.8 

2.8 

2.8 

5.5 

26 

3.4 

5.5 

2.8 

32 J 
55 U 

7260 

1620 

T.~~~T~?' 
1550 

3110 

410 

410 

410 

410 

410 

410 

410 

220 

410 

290 

410 

90 

89 

220 

290 

210 

180 

150 

150 

2.2 

2.2 

2.2 

4.3 

22 

4.3 

2.2 

2.2 

17 

43 

3830 

634 

21100 

664 

1030 

1800 

1600 

370 

1600 

1600 

1600 

1600 

250 

1800 

500 

1600 

170 

170 

470 

J 500 

400 

J 310 

J 270 

J 280 

8.4 

8.4 

8.4 

2.4 

84 

18 

18 

1.2 

180 

U 
J 

It 

19700 

2910 

:-~~"iiO J:T1 
2970 

2940 

UJ 

J 

J 


XJ 


J 

J 

J 

J 

J 

59 

40 

38 

81 

500 

120 

Ito 
48 

110 

210 
400 

1100 

440 

520 

440 

430 

3.5 

2.1 

3.5 

8.9 

35 

8.9 

11 
3.5 

69 

69 

13700 

1920 
:"'1..,,00 '1'; 

2860 

2170 

UJ 
J 

UJ 

UJ 


J 

1200 

400 


740 


1200 


1200 


1200 


1200 


320 


1200 


750 


1200 

230 

2flO 

880 

100 

7..a 


530 


450 

510 

6.2 

1.4 

12 

6.3 


12 


12 


6.2 

190 

120 

16601) 

2730 
,52100' q 

3260 


2160 


UJ 

J 

J 


UJ 

UJ 


UJ 

J 

J 

J 

J 

J 
J 

J 

J 

J 
UJ 
J 

UJ 
J 

1800 

1600 

550 

1800 

1600 

1800 

1600 

190 

1600 

380 

1600 

1600 

1600 

380 

380 

300 

260 

220 

200 

8.4 

8.4 

8.4 

2.1 

84 

4.7 

18 

1.1 

160 

77 

24300 

3040 

:-71100-~1 

3550 

4060 

UJ 

UJ 

J 

UJ 
UJ 
UJ 
UJ 
J 

UJ 
J 

J 
J 


J 


UJ 

J 

UJ 
J 

J 

NC=No crileria;NA=Not Analyzed;UIUJ=Below delect. Iimil;XJ/J=Esl.concen.;JN=Presump.evidence for compound; R=Rejecled dala; Nole: SEL normalized 10 slalion specific TOC 
BoId= >LEL 
Boid/Shaded= >SEL 
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TABLE 10.2 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

. Sediment Concentrations Compared to Ecological Screening Values for Crafts Creek Channel Stations U996) 

(Page 2 of2) 

47.3 161 118 J J 
460 1100 Ne Ne 233 259 92.5 513 J 173 J 74. J 51. J 
8 33 8.2 70 14 J 15.2 J 10.1 J 22.1 J 10.7 J 17.1 J 23.7 J 

Ne Ne Ne Ne 1.2 1.3 0.99 3.3 J 1,6 J 2.4 J 33 J 
0.6 10 1.2 9,6 1 U 0,34 U 0.26 U 2 J :u J 3.7 J 2.1 J 
26 110 81 370 34.7 33 '. 20.5 55.7 J 48.2 J 59.1 J 14.2 J 
Ne Ne Ne Ne 6 6.7 4,2 235 J 18,9 J 26,5 J 25.4 J 
16 110 34 270 3,1 4,6 13.2 J 
31 2SO 46,7 218 17.3 18.3 15,1 

0,2 2 0.15 0,71 0.04 U 0,16 U 0.13 U 0,43 

16 75 20,9 51.6 10,1 14 5,2 43.5 31 J 
Ne Ne Ne Ne 1,4 J 2,4 J U 3.8 J 0,53 J 3 

Ne Ne Ne Ne 10 U 1.7 U 1,3 U 4.4 UJ 1.6 J 3,3 

Ne He He Ne 39,5 38.8 34,8 73,4 J 40,4 J 47.3 

120 820 lSO 410 77.5 80,6 61.9 522 J 1!3 J 53. 

Ne Ne Ne Ne 82.4 81.4 85.4 22.9 SO.9 33 15 

Ne Ne Ne Ne 12.1 12.2 9,7 64.8 38.3 56.7 77.4 

Ne Ne Ne Ne 5.5 64 4.9 12.4 10.8 10.3 7,6 

Ne Ne Ne Ne 21000 23300 9030 67100 44100 102000 80800 

NC=No criteria;NA=Not Analyzed;UIUJ=Below detect. limit;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL normalized to station specific TOC 

BoId= >LEL 
Boid/Shaded= >SEL 



TABLE 10,3 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE· REMEDIAL INVESTIGATION 

Sediment CQncentratlons CQmpared tQ ECQIQglcal Screening Values (Qr Crafts Creek Wetland Stations (1996) 


(Page 1 Qf 2) 


00 
,1:1. 
00 
Con 
(0 
o ...... 
...... 
0) 

gamma.chlordane 
4,4'.QOE 

PCBs 

uglkg 

uglkg 

uglkg 

mglkg 

Ne 
Ne 
Ne 
Ne 
Ne 
490 

170 

200 

Ne 
750 

Ne 
340 

370 

60 

320 

!560 
220 

Ne 
0.007 

0.005 

Ne 

0.06 

0.005 

Ne 
Ne 

Ne Ne 
Ne Ne 
Ne Ne 
Ne Ne 
Ne Ne 

51850·102850 665 

21439·38720 Ne 
21440·38720 Ne 

He Ne 
62220 • 123420 600 

He Ne 
28060 • 55660 384 

87840· 174240 400 

8710~ 15730 Ne 
90280 • 179080 281 

57950·114950 240 

44770 85 

Ne 
He 
Ne 
Ne 
Ne 

2800 

Ne 
Ne 
He 

5100 

He 
2800 

2500 

Ne 
1600 

1500 

1100 

Ne He Ne 
534.8 Ne Ne 

1159·2299 0.0022 0.027 

Ne Ne Ne 

2074·3029 

2904 

Ne 
Ne 

Ne 
Ne 

Ne 
Ne 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

6.2 

6.2 

:u 
6.2 

120 

120 

UJ 
UJ 
UJ 
UJ 
UJ 

UJ 
UJ 
J 

UJ 

21100 J 
2330 J 

380 
76 

50 

380 
130 

" 210 

98 

130 

300 

230 

310 

190 

160 

56 

140 

87 

380 

2 
2 

1.' 
0.28 

24 

38 

17000 
2770 

UJ 
J 
J 

UJ 
J 
J 
J 
J 

XJ 

J 
XJ 

J 
J 
J 
J 
J 

UJ 

U 

U 
J 
J 

IN 
U 

J 
J 

190 

1500 

1500 

1500 

410 

550 
250 
210 

630 

610 

650 

410 

350 

310 

270 

270 

1500 

7.7 

7.7 

••• 
7.7 

II 

150 

20600 

2850 

J 
UJ 
U 
UJ 
J 
J 
J 
J 

XJ 

J 

XJ 

J 
J 
J 
J 
J 

UJ 

UJ 
UJ 
J 

UJ 

IN 
UJ 

J 
J 

1900 

1900 

1900 

1900 

380 

440 

1900 

1900 

480 

450 

400 

340 

270 

1900 

250 

200 

1900 

10 

10 

5.' 
10 

I. 
190 

XJ 

J 
XJ 

J 
J 

UJ 
UJ 
J 

UJ 

N 

UJ 

16400 J 
2400 J 

81 

2500 

2000 

490 

490 

1600 

2300 

1400 

1200 

1000 

120 

1100 

1400 

300 

6.4 

6.4 

'.1 
6.4 

120 

41 

13400 

3170 
20000 

Ne 
Ne 
Ne 
Ne 
460 

40000 

Ne 
Ne 
Ne 
Ne 

1100 

33 

Ne 
Ne 
Ne 
Ne 
Ne 
Ne 
Ne 
Ne 
8.2 

Ne 
1.2 

Ne 
He 
Ne 
Ne 
Ne 
Ne 
Ne 
Ne 
70 

Ne 
9.6 

t!f.rrli.!~ J I~~m IlBlAiiiiiJ!1!M g~JU J 1~,;woo~f1~ 

6 

Ne 
0.6 

Ne 
10 

2880 J 
3440 J 
176 J 
142 J 
357 J 
27.1 J 
2.7 J 
2 J 

3420 

2120 
139 

157 

410 

13.4 

2.6 

3.' 

J 
J 
J 
J 
J 

J 

J 

3680 

2870 

155 

172 

634 

20.2 
J 

4 

J 

J 
J 
J 

J 

J 

2790 

2010 

188 

148 

359 

11 

23 

3.3 

J 
J 
J 

J 
J 

J 

J 

J 

2170 

2000 

184 

131 

272 

17.2 

1.6 

3.1 

UJ 
J 

J 
J 

J 
J 

XJ 

J 

XJ 

J 
J 

J 

J 
J 

J 

UJ 
UJ 
J 

UJ 

UJ 
J 

J 

J 

J 

J 

J 

J 

J 

NC=NQ crileria;NA=NQt Analyzed;UIUJ=Below delect. Iimil;XJ/J=Est.concen.;JN=Presump.evidence fQr compound; 
BoId= >LEL 

R=Rejecled dala; NQle: SEL normalized 10 slalion specific TOC 

Boid/Shaded= >SEL 

1600 

1600 

1600 

1600 

670 

130 

220 
240 

740 

150 

630 

540 

410 

1600 

430 

470 

1600 

1.5 

4.4 

18 

28 

140 

160 

17900 

2550 

2880 

2820 

183 

143 

269 

20 

28 

3.1 

UJ 
UJ 
UJ 
UJ 
J 
J 
J 
J 
J 

J 
J 
J 
J 

UJ 
J 
J 

UJ 

J 

J 
UJ 
J 

J 

J 

J 
J 

J 

J 

J 



TABLE 10.3 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE· REMEDIAL INVESTIGATION 

Sediment Concentrations Compared to Ecological Screening Values for Crafts Creek Wetland Stations (1996, 
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28.4 

18 1\0 34 270 31.4 
31 250 46.7 21B 71.1 

18 7S 20.9 51.8 45.5 
Selenium HC HC HC HC 2 4.2 J 
Vanadium HC HC HC tiC 91.5 J '502 J 
Zinc 120 820 150 410 452 J 113 J 

0Ih8f' 

Sedimen1 P8I1IcIe Size >00.0625 HC HC HC HC 9.9 9.9 

HC HC HC HC 82.8 85.1 

HC HC HC HC 7.5 5.1 

HC HC HC HC 71100 74500 

32.4 J 24.1 J 
11.7 J lot J 
Ito J 203 J 
52.1 J 45.7 J 

5.2 J 4.1 3.1 J 3.1 J 
63.4 J 522 56.3 J 686 

7" J 6111 774 J 137 J 

10.5 11.3 \5.1 lB.1I 
83.7 80.2 75.8 72.7 
5.8 8.5 9.3 8.5 

67000 61000 121000 89100 

NC=No criteria;NA=Not Analyzed;UIUJ=Below detect. Iimll;XJ/J=Est.concen.;JN=Presump.evidence for compound; R=Rejected data; Note: SEL normalized to station speCific TOe 
BoId= >LEL 
Bold/Shaded= >SEL 
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TABLE 11.1 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE· REMEDIAL INVESTIGATION 

Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1998) 


(Page 1 of 2) 

Arsenic 

Beryllium 

Cadmium 

Cobalt 
Copper 

Lead 

Mercury 
Nickel 

Vanadium 
Zinc 

0",.,. 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

% 
%dryw 

%dryw 

%dryw 

NC 
NC 

20000 
NC 
NC 
NC 

"50 
6 

NC 
0.6 

26 
NC 
16 

31 

0.2 
16 

NC 
120 

NC 
NC 
NC 
NC 
NC 

NC 
NC 

40000 

NC 
NC 
NC 

1100 

33 

NC 
10 

110 

NC 
110 

250 

2 

75 
NC 
820 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
8.2 

NC 
1.2 
81 

NC 
34 

46.7 

0.15 

20.9 
NC 
150 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
70 

NC 
9.6 

370 
NC 
270 
218 
0.71 

518 

NC 
410 

NC 
NC 
NC 
NC 
NC 

4670 

828 

15800 

1820 
848 

32.5 

201 


2 

0.47 

0.57 u 
11." 
7.5 

14.9 J 
33.3 

0.06 U 

15.9 

8.7 

182 


97.5 
1.9 

0.6 

29300 

12000 20300 J 

3020 
 5990 J 2650 


28500 
 34400 J!lIim 
3680 41110 J 4140 

'. 1550 2380 J 5420 J 7330 J 7420 

114 
 174 J 158 J 227 J 211 

580 1~!tI1~~1ft 550 J 665 J 130 


6 
 8.2 J 10 J 10.7 J 11.2 
1.5 2.4 J 1.9 J 2.2 J 2.7 
3.4 7.1 J 3.89 J 5.25 J 5.06 J 

29.7 46.2 J 62 J 77 J 76 J 1-:m18!~ 
1".11 24.3 J 16 J 22 J 21 J 

42 J 
 78.8 J 93 J 100 J :f:i{~.tI!I J IlIiJj~~ 

56.8 13.8 J 131 J 150 J 156 J 100 
0.111 0.29 J 0.27 U 0.27 U 0.27 U 0.13 U 
29.2 34.3 J 34 J 42 J 41 Jmrm-:g
24.4 37.1 J 58 J 74 J 72 J 70 

518 1...~ 828 J 771 J 780 J 113 


63 62.7 63.6 24 
56.2 17.8 53.1 21.9 26 93.1 
34.7 7".5 42.8 65.9 60.5 3.4 
9.1 7.7 4.1 122 13.5 3.5 


65600 
 60300 52200 43900 38200 7160 

16.5 

2.1 

3.1 J 
101 J 

23 J 

158 J 
0.22 U 

57 J 
70 J 

896 J 

55.5 

45.1 

45.1 
10.8 

50300 

co 
,J:iI. 
~ NC=No criteria; U=Betow detect. limit; J=Est.concen. 
<0 Bold= >LEL 
~ Bold/Shaded= >SEL 
....Joo 
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TABLE 11.1 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations (1998) 


(Page 2 of 2) 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

NC 
NC 

20000 

NC 
NC 
NC 
460 

6 
NC 
0.6 
26 

NC 
16 

31 
0.2 
16 

NC 
120 

NC 
NC 

40000 
NC 
NC 
NC 

1100 

33 

NC 
10 
110 

NC 
110 

250 
2 

75 
NC 
820 

NC 
NC 
NC 
NC 
NCo, 

NC 
NC 
8.2 

NC 
1.2 
81 

NC 
34 

46.7 

0.15 
209 
NC 
150 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
70 

NC 
9.6 

370 

0.71 

51.6 
NC 
410 

6610 
224 

921 
9.1 

1.9 

4.01 

37 

68 

723 

U 
J 
J 
J 

37 

56 
135 

U 
J 
J 
J 

184 

740 
11 

3.8 

4.68 

1.04 

47 
68 

713 

J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 

5950 
164 

628 

1.4 
2.6 

4.51 

61 

18 

97 
160 
0.27 

38 
58 

671 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
U 
J 
J 
J 

% 

%dryw 

%dtyw 

%dryw 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

64.6 
27.2 

64.7 

8.1 
46100 

51.7 

56.2 

39.9 

3.8 

39800 

63.5 
31.9 

63.8 
4.3 

45000 

63.3 

32.2 
61.4 
6.5 

39000 

..-

CO 
~ 
CO 
01 
CD 
Q 
~ 

~ 

CD 

NC=No criteria; U=Below detect. limit; J=Est.concen. 
BoId= >lEL 
Bold/Shaded= >SEL 
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TABLE 11.2 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

Sediment Concentrations Compared to Ecological Screening Values for Back Channel Stations 


Depth 1 to 2 feet (1998) 

mglkg NC NC NC NC 4670 12000 20300 J 27200 24600 

mglkg NC NC NC NC 828 3020 5990 J 1860 1580 

mglkg 20000 40000 NC NC 15800 26500 34400 Jm:~ " I 

mglkg NC NC NC NC 1820 3680 4810 J 3260 2620 
mg/kg NC NC NC NC 648 1550 2380 J 4680 3920 J 
mglkg NC NC NC NC 32.5 114 174 J 166 135 
mglkg 460 1100 NC NC 201 580 

mglkg 6 33 8.2 70 2 6 8.2 J 26.5 

mglkg NC NC NC NC 0.47 1.5 2.4 J 6 
mglkg 0.6 10 1.2 9.6 0.57 U 3.4 7.1 J 3.26 J 
mglkg 26 110 81 370 11.4 29.7 46.2 J~~ 
mglkg NC NC NC NC 7.5 14.8 24.3 J 25 

mglkg 16 110 34 270 14.9 J 42 

mglkg 31 250 46.7 218 33.3 56.8 

mglkg 0.2 2 0.15 0.71 0.06 0.18 

mglkg 16 75 20.9 51.6 15.9 29.2 

mglkg NC NC NC NC 8.7 24.4 

mglkg 120 820 150 410 182 518 

Particle Size 0.0039

% 
%dryw 
"I.dryw 
%dryw 

NC 
NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

97.5 

1.9 

0.6 

29300 

58.2 

34.7 

9.1 

65800 

17.8 
74.5 

7.7 

60300 

41.2 
20.4 

63.1 

16.5 

44600 

42.3 

38.8 
51.4 

9.8 

30300 

39.3 

44.3 
SO.5 

5.2 
29400 

00 
~ 
00 
c.n 
(0 
0 
...a. 
t\) NC=No criteria; U=Beiow detect. limit; J=Est.concen. 
0 Bold= >LEL 

Bold/Shaded= >SEL 
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TABLE U 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEnUNG STEEL COMPANY SITE - REMEDIAL INVESTIGA TlON 

STATISTICAL SUMMARY fOR 1990 RI GROUNDWATER SAMPLING 11 ROUNDS) 


AVERAGE MAXIMUM LOCATION fREQUENCY N.wJ.n.y frd.ral Numb.. Rang. Numbt. Rang. 
MINIMUM Of POSITIVE DETECTED MAXIMUM Of GWQS MCL. Euerdlnl [ ....dlngElttrdlnl E....dinR 

COMPOUND DETECTED DETECTIONS uRlL DETECT DETECTION _ilL _RIt NJ-GWQS NJ-GWQS MeL,MCL. 

rol·~t.~,~~Jt::;.t!'~!~~lfiV~,jifllt\jj.~J.I'Jf.l1\.t~1 -~~J1'J~";~'; "'~;J;;;;::t1:;1r'tM"'l.'Ii:;fJ;l::i~t:!,;;,!<;'\i· ,}'!':;'~~g:~;';!('~ f ;l.\'~~.li.fl."~)'ll!'!.r ~~ ~~).1!r:~~~,t#;~ 
Chlorofonn I \ MW05S I 70 6 \00 011 Oil 
I,I-Dichlororthone 2 2 MW07 I 70 50 012 
I,I,I-Trichlororthlne 2 MW23 I 70 30 200 011 011 
1,2-Dichloroethone 6 MWI4 4 I 70 2 314 2-6 114 6-6 
1,1.2-Trichloroethone 8 9 MWOIS I 70 3 212 7-9 212 7-9 
1,I,2,2-Tetrochlororthme I MWIO I 70 011 
Corbon disulfide I MW28 I 70 
Methyk... chloride MW 18S I 70 018 
Total TICS 34 161 MWIO 3B I 70 

........ ,'.. YdtiU~~.lo1a'; ~::'!mfl!:1~' t~!T~(~j fm~1iW'( UNtil; mmI.\1'1 ~~~~~ ~'iU mt:JF.:~· 
Di-n-butylphthalate I I I MWIO I I 70 900 011 
N·Nitrosodiphenylamine 4 4 4 MWIO I I 70 20 011 
bis(2-Ethylhexyl) phlhollte I 12 47 MW25 8 I 70 30 4 118 47-47 618 6-47 
I'ynone 2 2 2 MWOI S, MW21 2 I 70 200 0t2 

"t~~_~l'Mfh!~j" ~~~L!~~ ~~~'7r~' ~J1i:f.tP~H~~~\ ·r:Jt~.fJT -~li't tm:!!'~: '~¥f,:'lN!r ~r~'?:,7~1 'ftWJii? $'iI',!',1 
Aluminum 52 6,264 41,800 MW 14 70 I 70 200 66170 23U-4 I 800 
Antimony 31 86 168 MW08S 5 I 70 20 515 32-168 5/5 32-16B 
Arsenic 2.1 54 1,690 MW08S 54 I 70 8 50 32154 8-1690 3/54 I3B-169O 
Barium 4.9 337 8,600 MW08S 63 I 70 2000 1000 2163 4550-8600 1100-R6(MI 
Bef)llIium 1.2 8 26 MW24D 10 I 70 20 1110 26-26 

4/63 
10/10 1-26 

Cadmium 3_1 14 46 MW08S 5 I 70 4 10 315 5-46 14-46215 
Calcium 4,090 43,770 168,000 MW08S 69 I 70 
Chromium 5.1 69 1,210 MW08S 48 170 100 614B 117-1210 
Cobalt 4.3 32 249 MWI2 28 170 
CoJlPCf H 349 5,690 MW08S 60 I 70 1000 1300 4160 117U-5~9O 3160 -
Iron 1,500 95,806 2,550,000 MWI2 70 I 70 300 70no 1500-255001J(1 
Lead 2.0 94 875 MW28 54 I 70 10 50 41154 II-R75 18154 52·875 
Masnesium 1,630 15,669 96,400 MWIO 69 170 
Manganne Il 4,322 1'11,000 MW08S 70 170 50 65no 52-1'11000 
Mercury 0.46 0.46 0.46 MW06 I I 70 2 011 011 
Nickel 5.2 44 465 MWOBS 40 I 70 100 100 3140 151-465 3140 151-465 
I'otassium 1,770 6,607 24,900 MW04 70 I 70 
Selenium 3.2 9.2 23 MWI7 8 I 70 50 10 018 318 14·23 
Silo.. 4.0 6.4 7.6 MW08S 6 I 70 2 50 616 4-R 016 
Sodium 1,910 19,279 IBl,ooo MW25 70 170 50000 5no 53100-1810011 
VOIIIdium 2.3 86 3,060 MWOBS 5'1 I 70 
Zinc 14 986 17,BOO MW24D 69 170 5000 3169 6410-17800 

~~~~~:.\;;{i~]~~~~t~;4~"}! ~~~m-::,~,;~ ~:li!:~f~Wj~ ·~:~n:~r.~~~,~:1 ~~:·l1d~i':~~~ ~~;~~~ ;f~t,1.~W: ~l!t~'r ~~rrJj:~ ~W!"f;,(·~~·~:-: 
Alumin"", 12 1,155 6,310. MW06 34 I 70 200 11/34 HR-631U 
Antimony 33 41 62 MW24D 8 I 70 20 8/B 33-62 RIR lJ-62 
Arsenic 2.1 6.5 26 MW25 25 I 70 50 7/25 B-26 0125 
Barium 4.2 44 131 MW04 55 170 2000 1000 0155 0/55 
Beryllium 4.0 10 25 MW24D 6 170 20 116 25-25 ('16 4-25 
Cadmium 4.2 4.2 4.2 MW21 170 4 10 III 4·4 Oil 
Calcium 977 40,317 Ill,ooo MWIO 70 170 
Chromium 7.2 10 12 MW26 4 170 100 014 
Cobak 4.6 29 128 MW24D 15 170 

Copr<' 9.4 844 5,650 MW21 12 I 70 1000 1300 2112 41J~0.%~(J 2112 4050-5~~O 

Iron 28 35,B37 466,000 MW24D 48 170 JO(J 3914" Jl3-4r.~In"' 
Lead 1.0 3.2 13.1 MWI4 15 I 70 10 50 1115 Il-n 11115 
Masnesium 653 14,610 97,000 MWIO 70 170 
Manganese 1.0 1,159 19,000 MW24D 65 170 50 4HI65 51-I'X""' 
Nickel 5.0 39 215 MW24D 17 I 70 100 100 2117 150-21 ~ 2117 15(J·21 ~ 
Pocas5ium 1,190 6,21'1 25,000 MW04 70 170 
Selenium 2.8 6.8 19 MWI7 12 170 50 10 O!l2 3/12 11· "J 
Sodium 1,540 21,197 170,000 MW25 70 170 5001J(1 ~170 51 ""1·,,1"""1 
Vonadium 1.\ 20 71 MW2'1 16 170 
Zinc: 1.0 188 18,200 MW240 54 170 50011 2154 I631J11.I X2'"1 

.",{\~."''''',T.'.I~.'' 



TABLE 13 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

SUMMARY OF 1990 GROUNDWATER QUALITY PARAMETERS 


CONSTITUENT (mglL) 
MINIMUM 
DETECTED 

AVERAGE 
OF POSITIVE 
DETECTIONS 

MAXIMUM 
DETECTED 

LOCATION 
MAXIMUM 

DETECT 

FREQUENCY 
OF 

DETECTION 

Federal 
MCL 
(ugll) 

Number 
Exceeding 

MCLs 

Range 
Exceeding 

MCLs 

Acidity 21 169.0 870 MW24D 8 146 
Alkalinity 4.0 101.2 300 MW08S 26 1 68 
Chloride 4.9 50.3 660 MW24D 20 1 68 
Chemical Oxygen Demand 5.0 59.7 660 MWOIS, MW24D 59 1 63 
Fluoride 0.10 0.92 7.80 ". MW25 30 1 68 4 1/30 7.817.8 
Nitrate 0.20 0.71 2.90 MWI6 10 1 34 10 0110 
Nitrite (as N) 0.20 0.20 0.20 MW23,MW25 2 1 34 I 0/2 
Oil & Grease 0.40 0.98 2.40 MW09 13 1 46 
Residue, non-filterable 32 436.4 5,800 MWI2 33 1 68 
Sulfate 8.0 88.0 490 MW24D 32 1 68 400 1132 490/490 
Total dissolved solids (TDS) 110 318.5 1,500 MW24D 33 1 67 
Total organic carbon 1.0 189.5 16,000 MW27 87 1 64 



TABLE 14 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

SUMMARY OF COMPOUNDS DETECTED IN FFS-I1 GROUNDWATER SAMPLES 


CONCENTRATION RANGE (ug/L) 

NJGWQS Federal MCLs Background Well (l\1W-26) Slag Disposal Area Wells 

Analyte Total Dissolved Total Dissoh'ed 

Volatiles: mg/I mg/I 

Methylene 3 5 - NA ND - 1.4 NA 
Chloride 
I, I -Dichloro 2 5 - NA ND - 2.0 NA 
ethane 
Chloroform 6 100 5 NA ND - 1.0. NA 

Base Neutral 
Extractables: 
Bis(2-ethylhexyl) 30 40 ND - 2.0J NA ND -7.01 NA 
phthalate 

Metals: 
Aluminum 200 - 5,3S0  11.7001 ND - 391 2451- IS.IOO ND - 6.200 

Antimony 20 5 ND-31.9 - ND -33.2 ND - 37.1 
Arsenic 8 50 ND - 3.41 - ND - 27.5 ND - 9.4 
Barium 2000 .' 1000 ND - 981 271 - 33.6 42.1 - 4.S50* ND- 131 

Beryllium 20 1 ND-41 ND-41 ND-7J ND-41 

Cadmium 4 10 ND-41 - ND- 51 -
Calcium - - 9,520 - 13,5001 8,750 - 12,800J 12,4001 - 86,0001 3960 - 42,0001 

Chromium 100 1 31.8 - 55J· ND -121 ND - 2481· -
Cobalt - - ND- 10J ND -61 ND - 23.5 ND - 9.2 
Copper 1000 1300 19.8 - 371 - ND - 234 ND - 150 
Iron 300 - 11,100 - 11.500 - 98,000 ND - 26,200J 

31,1 001 

lead 10 50 IIJ -27.31 - 2.8 - 194J* 'ND - 3.21 
Magnesium - - ND -7,4001 4,6001 - 4,740J 5.630 - 26.300J 6.230 - 15,800 
Manganese 50 - 193 - 3261 64.31 -73J 206 - IO,300J 30J-471 

Nickel 100 100 ND-211 - ND - 37J ND - 25 
Potassium - - 3,400 - 4,950 2,570 - 2,640 3,080 - 24,900 640 - 25,000 
Sodium 50,000 - 12,000 - 12,600 12,200 - 13,5001 2,600 - 26,400 1,610 -21.800 
Vanadium - - 21.6 - 46J - ND - 2261 ND - 711 
Zinc 5000 - 53.7 - 81] 2J - 11.8 2S.2 - 310J ND-ISI 
- or ND '" Not Detected 

NA '" Not Available 
J '" Estimated Value 
• = Federal MCl and State cnteria exceeded 

848590123 
\echIRAC\roeblingRl\Sec4.wpd 



TABLEtS 

UNI1'ED STA1'[S ENVIRO-N-MtNtifL PROTECTION AGENCV 


ROEBUNG STEELCOMPANV SITE - REMEDIAL INVF.snCATION 

51"'.181"_117 ror 1m QU-Z Grou"n1crS,wuk. luctL) 


COMPOUND (ucIl..) 
MINIMUM 
DETl:CTEIJ 

AVERAGE 
OfrOSITIVE 
DETECTIONS 

MAXIMUM 
DETf:CTED 

l..OCAll0N 
MAXIMUM 

DETECT 

fREQUENC\, 
OF 

DETECTION 
New Jersey 

GWQS 
Fedt...1 
MeLt 

NII..btr 
Eltft.1nC 
NJ·GWQS 

"'1"
futtd.." 
NJ-GWQS 

N,mbu 
I:uetdl,. 

MCl..J 

Rante 
Sr.cetdl·1 

Meta 

stmJ.Jlo.~!~'''1cI " 
_:; '. of!:} " 

"" 
. ..~ ' . 

" .. j . 
., 

" . '. r" •.. " .!¥. I 

• :" ':'. ~ ~"'.:! "\' M't'!" '"'"j.; .~ ...~ ,I -'I~"" 'i~t\y~)JW 
Aa:naphthcne 0.100 0,800 0.100 MW42 I J II 400 011 
Uenzo(.)pyrcne 0.100 0.100 0.100 MW40 I J II 0.2 011 
".Melhylphenol 0.700 0.100 0.700 MWll 11'111 
()idhylpblhalalc 0.100 0.217 O.SOO MW]l 6 I IR SUOO 016 
"henanlhrene 0.200 0.167 2.000 MWJ1 3 , II 

Naphthalene 0.600 0.600 0.600 MWJ1 I I 18 300 011 
2-Methylnaphlh.lene 0.800 0.100 0.800 MWJ7 I I 18 
Dibenzofunln 0.300 0.100 0.300 MW17 I I 18 
Fluorene 1.000 1.000 1.000 MW11 I I 18 300 011 
Phenol 8.000 8.000 1.000 MW]I I I 18 ..000 011 
Anthracene 0.300 0.300 0.300 MWl1 I I 18 2000 011 
.-yrcne 0.200 0.161 0.600 MWJ7 1 I II 200 Oil 
IIDP 0.100 0.200 0.300 MW40 ) , II 100 O/J 
Fluoranll1ene 
i'add4G ::~;~: t '. "'~';': 

'. ... '", . 

0.400 . ,_.'.....,. 
~. . 
"" " 

0.4.50
." :. ';.' ..'.. 

O.SOO 
~ , . " 

; 

MWJ7 
;". .. 

" . 
2 , 18 

~ ~: '." '". 

]00 .. "." . " 

012 
, , • I; .......~ .~;:r ~-;..:" :.": ,.~~" ~ ::,..;JI" 

.....·-DDT O.OO~ O.OOS O.OOS MW41 1 I 18 0.1 011 
4.4'.000 0.001 0.003 0.008 MW41 1 , 18 ·0.1 011 
Ilepll1thlor cpollide 0.009 0.009 0.009 MW3S 1 , 18 0.2 0.2 011 Oil 



TABLE 16 

IINln:u SI·t\'Il:S F.NVlhOr~l.\"-":NT,". rRon:cnON AGF.Nc:\· 


ROERtlNG S'lU':1. COMMNV snF.. R.:~n:mAI.INv":STm,H"'N 

SlIIIJlfra' Sum,lID' aU?!' Ol/.J (ltpundWller SIII'.,.tl (1r:4.) 


A"ERAm~ I.oe/\liON rREQtll~Ne,' Numl.tr lI.nge Numher RlllltMINIMUM OF I'OSITIVF. !\IAXIMUM Nt",Jtnty"'AX'MIII\. OF "'telttal ":uudlllg F.uetdlnl .:utedl1a F.uctelllK(:'OM'OllNP b[TEel'ED D[n:enONS ••£rECrt:O hF.lIWI·ION 1\1('1,In:u~cl' mVQs N.I.GWQS NJ-GWQS MeL. Mel••
I"T6Id~1n.".,,1a 

. ~ /-' ;,-,4 -.. . ','Aiuminull 2. 1107' MW42 .. 16 200 0/"Ancnic 8.1'.1 8J MW37 I 16 R III 011'-8lIarium 'I'23.6 4) 73 MWJ6 6 16 21100 1000 0/6 016
CafcllMl 11,000 31.213 MW42'2.100 6/6 
Chmnlilll1l 4.7 )2 44 MWJO 4 16 Inlt 0'"Coblll 1.3 H , 1652 MW]6 
CoptIC, 39 39 39 MW42 lOon 1300I '6 011 011Iron 306 492 767 MW42 !i 16 ]00 5/5 ](16-767
LClt.l 55 61 67 MW42 10 212 55·61'0 2n2 I " Maghcsiu,a 1,242",170 16,100 MW42 616 
Mqancse 37 160 414 MW42 SO 4/6 101-414"I"Nickel 26 37 53 MW30 (1/]IUD 100 0/33 I " Polanium 2,540 4,262 7,340 MW31 " 16

IO,sOOSndl"m 10,900 11,)00 MW]O 6 I fi SOIIOO (1/6
V.nadium )11.7 IS MW30 S 16 
linc 12J 2 , 6 MW36 '000 012 ..tfDwtJ/""",,,.,,.kI 

~I 

:." 
AIUlllinUflI 24 JI J1 MWJO 6 16 211U 0/6
Arsenic S.IS.J 6.2 MW37 Z 16 8 50 012 on
lIarlul1I 4224 73 MW36 6 16 2(tOO 0/6IUOO 016 
Calcium 11,800 11,150 MW42'4,000 6 16 
Chromium 7.71.5 MW)O16 6 16 lou U/6 

2.4Coba!! 1.1 1.6 MW)6 2 16 
]00Iron 35 564 MWJ6 2/6 300 In 564·'lt4 
S.6I.e:ld 6.4U MW42 2 16 10 SO 012 

Magnesium 4,060 16,BOO1.177 MWU 6 16 
Manganese 2.1 114 MW42 J 16 509' oilS 96·171 
l'UlassiulII 7,610 MW)72.620 ",)42 " 16
Sodium 11,30010,100 10,833 MW)I (116'OOOU" 16
Vanadium 11 30 MWlOU 4 16 

9)Zinc 93 93 MW36 I 16 (1/1SOUO 

TolDl ,,1III1IH, o/lDIIfPItI IIfCI"c/u OM cluplicall 

55-67 

0/2 



J'ABLE17 
lINln;IH,"I',Hfo;S .:N\'IRONM..:rii·AI."ROTECnON "".:N(~\· 

IlOf.DI.'NC Sl't..:•• <:OI\lPANV Sill: -1IF;1\":IJIAI.INVF$n(~"TI()N 
at,tUlical S.mm.a rlr .92S IIc,'den'''' Well 6aN,k. 'u&lf.' 

. A vt:n",;r. J.('(:A·nON .·nl-;QII..:N< :\' New JerICy .·rdrn• Nu..brr ' "InlC R.n~N...." MINIMUM 'OF rOSrnVF. M",X,1\1II1\1 (;WQSOFMAXIMII"" /\1(:1. .:ln~d'IR F.nccdlnc ":utrdlna F.UH.Ia.COMrO'IND P~"TECT[U DE'fECTIONS D1·:....:CfEU o..:....:cr UE·I'[(."ION NJ.GWQS NJ-G\VQS MClI MCl..I. ,IVo/"d~Orr_a . . , .'.: :-;1 ;" ~ •i: ; , rf;!!.:.,:':'r::Chlorororm 0.3 0.8 1.3 (,RWO~ 2 I 16 IIIC) Oil 0121.1.I.Trkhlomethane 0.2 0.3 0.1 RW09.RWIO J I 16 )0 01]2110 0/)nrOlllomclltane 0.4 O.R MWII'.4 1,1 I 16 10 IIIIlChlommelhane 3.00,' 10 ItW09 13 I 16 
rclrath!oroclhcne 0.1'0.1 ,MWO]'.4 S I 16 I liS I-I OlSI"orucna O.l 0.2 O.l RWIO 1 I 16 1000 10110 UII 011rol.llleS 1.0 U lJ ItWl0 16 I 16 _..S~V."~" ""Mla ' '-.. ' -: '::i··?'·' ~ .'·'''''f!I~ , " : ~ , .bis(2·EtbylbelC)'l) phthalate 2, 25 2S RWul 1 I 16..... 30 .. 011 III ..,,,,,,,.,,ItfrT-O " ... , 2'·2'..fl t;" . ··!;t~·~f: .;' i' ... '\~.~!T"'urlmul. 2.1 1.241 S.RUO RW07 I I 16 200 618 214·SROOArsmlc 2.2 2.2 l,l awlS I , 16 a SO 011 0'1narium Il SO RW06 14 I 16 2000 IIIIM) 0114 0/14Ilerylliul1I 0.14 0,]4 0.14 " aWl.. I I 16 20, I Ull 011CalcUli" 41 21.405 IQ).OOO RW01 16 I 16 

Chrmnium 6.0 6.0 6.0 I\W., I I 16 100 WI
C"bnll II IS'.S RW01 7 I 16 
CflflflCr 11 63 19. RW'2 I I 16 11/1/0 1.1110 1111 11111Iron 117 7.329 19,600 RW06 I) , 16 JIIU IZI\) 4211-1%1"'I.ead 1.3 4.9 RWI2 9 , 16 10 SO .19 0/9II."Magnesium 2J 1.322 11,900" RW'O 16 I 16 
Mnng...cse B RW(J~273'30 ., I 16 SO WI5 RII·27J
~i<;;Lcl IS 23 (tWO,32 1 I 16 100 1041 011 011Mercury 0.16 0.18 0.10 RWIl 1 I 16 2 1)/22 nil",llassium 714 1.166 5,990 RWUIJ IS I 16 
Silver 3.6 lB Rwn".0 2 I 16 2 SO 2/2 4-" 012Sodium I3,JI41.900 37,900 Rwro 16 I 16 511000 II/f6
Vonadium 3.2 7.1 II RWU7 1 I 16 
Zinc 3.3 44 IJI RW04 16 , 16 Ofl(,'000 



TABLEts 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

SUMMARY OF VOLATILE ORGANIC RESULTS -HYDROPUNCH SAMPLES 


Federal Location Frequency Average Number Number Number 
NJ-GWQS MCL Minimum Maximum Maximum or Of Positive or Exceeding Exceeding 

Comoound (ul!lll ln2ILl Detected Detected Detection Detection Detections Samples MCLs MCLs 

2-Butanone 300 5.00 5.00 HPI6·· 1/32 5.00 32 0/32 

1,2-Dichloroethene 6.00 6.00 HP26 1126 6.00 26 

I ,1. I-Trichloroethane 30 200 9.00 9.00 HPI5 1/32 9.00 32 0/32 0/32 

Acetone 700 13.00 13.00 HPll 1/32 13.00 32 0/32 

Chlorofonn 6 100 2.00 2.00 HP21 1/32 2.00 32 0/32 

Trichloroethene 1 5 1.00 1.00 HP26 1/32 1.00 32 1132 

Toluene 1000 1000 1.00 1.00 HP03, HP16, HPI7 3/35 1.00 35 0/35 0/35 

Xylene (total) 1000 10000 1.00 1.00 HP16 1/35 1.00 35 0/35 



TABLE 19 

UNITED STATES ENVIRONMENTAL PROTECfION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGA TlON 

SUMMARY OF SEMI-VOLATILE ORGANIC RESULTS -RYDROPUNCH SAMPLES 


Federal Location of Frequency Average Number Number Number 
NJ-GWQS MCL Minimum Matlmum Maximum Of Of Positive of Eueedlng Eueedlng

Compound (ul!!L 1 (ul'lL 1 Detected Detected Detected Detection Detections Samoles NJ-GWQS MCLs. 

Acenaphthene 400 9.0 61.0 HP26 2132 35.000 32 0/32 
Benzoic acid 0.9 2.8 HPII 3/6 1.700 6 
Benzo(a)pyrene 0.02 1.0 10.0 HP26 4/32 4.475 32 4132 
Dibenz[a,hJanthracene 0.3 1.7 1.7 HP26 1132 1.700 32 1132 
Benzo[aJanthracene 0.1 0.3 17.0 HP26 6/32 4.250 32 4/32 
Diethylphthalate 5000 0.2 7.0 HP03 7/32 1.529 32 0/32 
Di-n-butylphthalate 900 0.2 1.7 HP29 6/32 0.667 32 0/32 
Phenanthrene 0.7 130.0 HP26 9/32 17.400 32 
BBP 100 12.0 12.0 HPIO 1132 12.000 32 0132 
Fluorene 300 6.0 55.0 HP26 2132 30.500 32 0132 
Carbazole 2.0 2.0 HPIO 1126 2.000 26 
Naphthalene 300 0.7 26.0 HPIO 4/32 11.425 32 0132 
2-Mcthylnaphthalene 0.8 14.0 HP26 7/32 5.300 32 
4-Nitrophenol 0.7 0.7 HP03 1132 0.700 32 
Phenol 4000 0.3 0.4 HPII,HP29 2132 0.350 32 0/32 
bis(2-Ethylhexyl) phthalate 30 4 0.8 86.0 HP28 6/32 17.800 32 1132 4/32 
Anthracene 2000 1.1 26.0 HP26 3/32 9.700 32 0132 
Pyrene 200 0.5 60.0 HP26 7/32 11.143 32 0/32 
Dimethylphthalate 1.0 1.0 HP25 1132 1.000 32 0/32 
Dibenzofunm 0.4 28.0 HP26 4132 8.575 32 
Benzo(g,h,i)perylcne 1.0 6.1 HP26 4132 3.225 32 
Indcno[ 1,2,3-cdJpyrene 0.9 6.9 HP26 4132 3.300 32 
Ren1.o[b] fluonmthene 0.2 0.4 18.0 HP26 7/32 4.357 32 7/32 
fluoranthene 300 0.9 88.0 HP26 6/32 10.083 32 0/32 
Benzo[k1fluonmthcne 0.2 0.5 6.9 HP26 4/32 3.150 32 4/32 
Acenaphthylene 0.8 3.0 HP26 2132 1.900 32 
Chrysene 20 0.2 0.5 23.0 HP26 8/32 4.550 32 1132 8/32 
Bis(2-chloroisopropyl} ether 0.0 0.0 HPII, HP26 HP28 6112 0.000 12 

00 
~ 
00 
c.n 
CD 
o 
~ 

t\) 
00 IKh\RAC"coeblin&fU'Se04.wpd 



TABLE 20 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE· REMEDIAL INVEmGATION 

SUMMARY OF TOTAL METAL RESULTS - HYDROPUNCH SAMPLES 


Location of Frequency Average Number Number Number 
NJ-GWQS FederalMCL Minimum Mallimum Mnlmum of of Positive of Eneeding Euertiing 

Componnd (-IlL ) (ullL ) Detection Detection Detect Detection Detection Samples NJ-GWQS MCLs 

." 

Aluminum 200 1240 141000 HP23 19119 39416 19 19/19 
Antimony 20 .5 6 6 HPIO 1119 6 19 01\9 1/19 
Arsenic 8 .50 3 4905 HP27 19/19 101 19 14/19 7119 
Barium 2000 1000 9 730 HP29 18/19 299 19 0/19 0/19 
Beryllium 20 I 0 16 HP28 11119 7 19 0/19 8/19 
Cadmium 4 10 2 18 JlP25 3/19 8 19 2/19 1119 
Calcium 16100 144000 HP28 19/19 57100 19 
Chromium 100 7 1650 HP29 19119 409 19 111\9 
Cobalt 2 192 JlP29 14119 41 19 
Copper 1000 1000 15 60400 HP28 191\9 4669 JI) 9119 9119 
Iron 300 3140 1070000 HP29 19119 22.5788 19 19/19 
Lead 10 50 8 4410 HP28 19119 677 19 18119 16/19 
Magnesium 2210 44300 HP24 181\9 13963 19 
Manganese 50 20 5730 HP28 19119 1531 19 18/19 
Mercury 2 2 0 5 HP28 10/19 I 19 1119 1119 
Nickel 100 100 4 1010 HP29 19119 171 19 8119 8/19 
p()I.~sium 2040 17000 HP29 18119 8060 19 
Selenium SO 10 3 39 HP26 9/19 14 19 0119 5119 
Silver 2 SO 2 2 HP25 1119 2 19 0119 0119 
Sodium 50000 2330 25000 HP21 13119 7033 19 0119 
Thallium 10 I 11 21 HP09 4/19 18 19 3119 3119 
Vanadium 8 2560 HP29 19/19 541 19 

Zinc: 5000 147 11300 111'29 19/19 2010 19 3119 

IieCh\R.A0r0ebIinglU\Sc:c4.wpcI 



TABLE 21 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

SUMMARY OF FILTERED METAL RESULTS - HYDROPUNCH SAMPLES 


Federal Location of Frequency Average Number Number Number 
NJ-GWQS MeL Minimum Maximum Maximum of of of Exceeding Exceeding 

Comnound J'ul!/l.} DeteetedJu!!lL l Detected Detected Detection Detection ISamDles lNJ~GWOS MCLs 

Aluminum HP21 
.' 
.200 21 9190 11119 1040 19 4/19 

Arsenic 8 50 2 48 HP27 8119 10 19 1119 0/19 
Barium 2000 41000 82 HP23 11119 30 19 0/190/19 
Beryllium 20 1 1 2 HPI0 5/19 1 19 1/190/19 
Cadmium 4 10 1 1 HP21 1119 1 19 0/19 0/19 
Calcium 131 85600 HP24 18/19 37202 19 
Chromium 100 3 45 HP21 2/19 24 19 0119 
Cobalt 1 16 HP23 6/19 8 19 
Copper 1000 1000 2 1690 HP21 7/19 294 19 1119 1119 
Iron 300 38 HP2233500 15119 6414 19 13/19 
Lead 10 50 4 30 HP21 4/19 16 19 2119 0119 
Magnesium 1760 45300 HP24 13/19 10841 19 
Manganese 50 14 4200 HP21 17/19 497 19 15/19 
Nickel 100 100 4 48 HP21 8/19 18 19 0/19 0/19 
Potassium 1440 13000 HP29 12119 4980 19 

. Selenium 50 210 8 HP29 5/19 5 19 0/19 0/19 
Silver 2 250 2 HPI0 1119 2 19 0/19 0/19 
Sodium 50000 543 33800 HP21 15119 6700 19 0/19 
Vanadium 3 21 HP21 3/19 9 19 
Zinc 5000 23 931 . HP23 17119 202 19 0/19 



TABU: 22 

UNITED STA TES ENVIRONMENTAL PROTECTION AGENCY 


ROEBUNG STEEL COMPANY sin:· REMEDIAL INVESTIGATION 

STATISTICAL SUMMARY fOR SRI 1997 "D·H.. " GROUNDWATER SAMru;s 


AVERAGE I.OCATION fREQUENCY NumMr Ringe Numb.. Ring. 
MINIMUM Of POSITIVE IIIAXIMUM IIIA.xIMUM OF New Jene~' feclenl E~cHdln& E~eeeclln& Euudh'l E1«edlnlt 

COMPOUND/ANAlYTE(II!ILI DETECTED DETECTIONS DETECTED DETECT DETECTION GWQS IItCl NJ-GWQS NJ-GWQS lItel, MCl. 

"""'lile.O~~~,Uf.j::J(~J1!~m'.··". ';.' :\\;'.;~'" .,/. i' '!l~~'.~~~~,j,'$' &,":(9 :,';~~:,u~t; '·1·.i~7;f,·~"r >,;.: '~';':' "~': . "<::~-:: iftt .t~~· .t:{::·:J~·.:'!'~· ~'f'.:~:'~';;:~; ",I ,F, h::,'l 

1.I·Dichlorocthanc J.O J.O 3.0 I I 12 50 011 
Wt-M}.:l:'tII;tiil"Q~~fMl_d~~ :O:!i1~~-:7;"'::'7?~ :l'qm:~!~:l, ~E'~'~~~ ~~:+!~tft ~m~~i~·~;· ,,'~~\~T~~~r t~~1~i~~~'::t1 rm~~fiJ'~nT~.f ~~11>::;ry~':r~ 
Diethylphthalate 0.2 0.2 0.2 MW20D I I 12 5000 011 
Phenanthrene 0.5 0.5 0.5 MWI4D 2 I 12 
Naphthalene 0.6 0.6 0.6 MWI7D I 112 300 011 
2·Methylnaphthalene 0.6 0.6 0.6 MWI7D I I 12 
Phenol 0.6 1.2 2.0 MWI6D 3/12 4000 0/3 

1.0 MWI4D I I 12 30 4 011 011 
, ..: ~ ,~~J!~!;!'$~~~3'2W;Tf\ ,:~:-;/.~ ." '7;:;:~?j17"T;F; ~\""'- ;",,':' I"7:::"·-'·(!"· . 

Aluminum 54 1.213 7.140 MWI6D 10 I 12 200 9110 301·7140 
Arsenic 83 89 95 MWI7D 2 I 12 8 SO 212 R3·95 2/2 R1·?S 
Rarium 20 2511 500 MWI40 II I 12 2000 1000 018 OIR 
Beryllium IS 1.5 IS MWI6D.MWI70 2 I 12 20 0/2 2/2 2·2 
Calcium 11.000 147.575 384.000 MWI4D. MWI4D 12 I 12 
Chromium 11.11 19 MWIf,D 2 I 12 100 0/230 
Cobalt 4.6 J7 57 MW32D 5 I 12 
COf>pCr 3.3 10 16 MWI6D 2 I 12 1000 1300 0/2 0/2 
Iron 93 86.939 274,000 MW32D 10 I 12 300 7110 IOROO·274000 
Lead 4 MWI6D8 5 I 12 10 so 0/5 0/5 

MWJ2DMagne,ium 2.750 13.692 25,000 6 I 12 
Manganese 2( 5.221 13,900 MW32D 8 I 12 50 7/8 149·13900 
Mercury 064 0.64 MW32D0.64 I 1 12 011 011 
Nickel 5 20 MW32D35 5 I 12 100 100 0/5 0/5 
Potassium 13 13.~63 MWI40 II 1 12J2.000 
Silver 23 2.5 2.6 MW3:0 2 I 12 2 ~O 212 2·3 0/2 
Sodium 13 36.901 MWI7IJ159.000 12 I 12 50000 2112 145000·159000 
Vanadium 2.9 12 22 MWI6D 2 I 12 

MW32Dlinc 12 8.297 20,700 7 1 12 5000 317 18400·20700 
~::,~'~;:,~:- C"':"~ 0;';D~~1"""iri:':···:;:fF·~:;';~:~W1?~: I.·~ .. ~~~~~ :.~ ~ .~~~;;~ ," - '.::0:: • :T: 

467 MWI4DAluminum 144 336 7 I 12 200 517 2(,8·467 
MWI7DArsenic 86 88 90 2 I 12 8 ~O 2/2 R6·90 2/2 

(\arium 30 262 499 MW14D II 1 12 2000 1000 0/8 OIR 
MWI7Dneryllium 1.3 1.3 1.3 I 1 12 20 I 011 III 1·1 

397,000 MWI4D 12 1 12Calcium 12.000 149.892 
MW)2I) 3 I 12Cobalt 2.5 23 56 

Iron 23 38.874 257.000 MW32D 8 1 12 300 5/8 4220·257000 
Lead 2.5 3.4 4.7 MWI6D 4 I 12 10 50 0/4 0/4 

24,000 MW32D 6 I IlMagnesium 2.630 7.163 
MW32DManganese 7.6 1.807 13,800 8 1 12 50 5/8 140-13ROO 

Nickel 5.4 10 18 MWI7D 3 1 12 100 100 0/3 Oi.l 
33,000 MWI4D II 1 12POl.Hium· 4.830 14.893 

Sodium 8,440 38.495 144.000 MWI7D.MWI7D II 1 12 ~OOOO 2/11 144000·144!KKI 
Vanadium 7.6 7.9 MW32D 2 I 128.1 

20.000 MWJ2D 6 1 12 5000line II 3.361 

S"n'pie ,·o"nl include, dupikal. for each round (Ih" ".1/, & d.-pi 



TABLE 23 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

STATISTICAL SUMMARY FOR 1997 SRI GROUNDWATER SAMPLES (UG/L) 


AVERAGE RangeLOCATION FREQUENCY Number NumberRange 
MINIMUM OF POSITIVE MAXIMUM New Jersey ExceedingMAXIMUM OF Federal Exceeding Exceeding Exceeding 

CONSTITUENT DETECTED DETECTIONS DETECTED MCLsDETECT DETECTION GWQS MCLs NJ-GWQS NJ-GWQS MCLs 
;:li!;;1,,·',tfi~i~'"~; ~joj~,·t>~:f\: ,<:';:t:~Volilli/~pr.g!,~~~ ,~~:~~<.~'\::';~ ~r' ~~;~, ~,~;'•');<'~<!,ll::\' !~;ff~~~:;-~·!t~};{~~ ;>~; .~~} ;';;'f.~~?)~!~~' n'I":~';';":\ ~!f~~~':·~;~)~r0'~'~~:! !y:;.~;:.' I'h~::'}:~i~i:~fl~;;(,;'f •.~;!;itX,l};:iE\~7 '.'}~*1~f~~~f~~f~~ti~~;:~: ••~.:'.t. :~h' ,; ,', ,.~i.t; 

Trichloroethene I / 24 3 3 MWOI I 5 1/1 3-3 0/13"...".,.--.,.....,....,..,.,.,.,-. ~~"'rn ~r;:""~1(;.~~~~ .r~~~:~~.:!~{p· 'fcl;(,;~:fr~~~~:~;:'~t~~;.~~:[f~~f:t::1'w::~r~~1~..~.i'Total":I"orriinid~" '~""1'<' " ;1~?~~;~ffi:~~l 3>:~:·T:>~~~r:j~~;~ ,\',~~~r:~~,\ \~+_ ,jm~,~~~i.:;~¥ '~:7..'" .,' ,:r;j~ ' .•. ;,".1 ,,;.y,...,.:, ,._\;J!!,...'-'?!.!";,~f; ',~ t".~r<;"· ~~t~~ ~~ 
Aluminum 37.9 2,390 14,400 MWI4S S / 24 200 315-144004/8 

4.6 MW07 5 / 24Arsenic 2.3 3.5 S 50 0/5 0/5 
/ 24 " 2S 51 MWOSD 9 2000 0/9Barium 3.5 1000 0/9 

2 / 24Beryllium 0.14 II 22 MW24D 20 I 1/2 22-22 112 
1.20 MWISD 4 / 24 4 10Cadmium 0.32 0.56 0/4 0/4 

22 I 24Calcium S,OOO 45,S6S 137,000 MWIO 
6 / 2415 54 MW24D 100 0/6Chromium 0.S4 
4 / 2461 MW24DCobalt 2.60 32 
9 / 244.7 II.S ·MWISDCopper 1000 1300 0/9 0/9I.S0 

MW24D IS / 2441.2 34,325 330,000 300 II/IS 13S0-330000Iron 
5 / 24MW09 105.0 7.9 50 0/5Lead 3.5 0/5 

94,000 MWIO 19 / 245,000 22,409Magnesium 
MW24D IS / 24 50Manganese 0.9 1,552 15,300 10/18 65-15300 

4 / 24 100MW24D 10010 91 0/4Nickel 37 0/4 
I / 24MWI2 2 20.32 0/1Mercury 0.32 0.32 0/1 

MW20 15 / 2425,0002,090 7,375Potassium 
MWI7 3 / 24 50 106.404.S7 0/3Selenium 2.30 0/3 

MWISD I / 24 21.60 50 0/11.601.60 0/1Silver 
MW20 21 / 24 5000050,500 1/21 50500-505002,190 14,731Sodium 
MWOS 2 / 2410.70Vanadium 7.354.00 

5000MW24D 14 / 24 1/14 14400-1440014,4001,419Zinc 6.0 

Totallllimber ofsamples includes one duplicate 

22-22 



TABLE 24 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

STATISTICAL SUMMARY FOR 1998 SRI GROUNDWATER SAMPLES CUG/Ll 


MINIMUM 
DETECTED 

AVERAGE 
OF POSITIVE 
DETECTIONS 

MAXIMUM 
DETECTED 

LOCATION 
MAXIMUM 

DETECTCOMPOUND 

FREQUENCY 
OF 

DETECTIONS 
New Jeney 

GWQS 
Federal 
MCLs 

Number 
Elceeding 
NJ-GWQS 

Range 
Eueeding 
NJ-GWQS 

Number 
Eueedlng 

MCL! 

Range 
Eueeding 

MCLs 
Vol/dile Or:.MiUcs.;~,\;~~t.r~I~I'f;",~l,;,; ~jr:iJ!<f\';liL~'lW~'f~:. I ::," i.:. ,,:,.~I"! '·.;';';c, 'I'~ ,,"~;;;'; :.t i';;.' ':i'c ,:J",:'\ '~', ·J,~}':.i'\' ;"':,1':,:[;. 
...... ,.oj ">.6~><,,,. """ .d!f;'rr~"'\;.',j. ..... " .l'<,,,,,::l~,,.,~'}"'~':'~!JIo~~~ I"·;~r~.. , ,...:--·,,::·;;, ..,r'·:~~·~'·I·':\i~·'J·~:~':~-·,.~t; .. t'·'·lr ;'r'''''l~'· s·.··,"·s;l ," 

2-Butanone 5 5 5 MW26 I I 3 

Acetone 5 5 5 MW26 I I 3 700 OIl 
Chloromethane I MW06 I 3 

~;!o~~ii:l~i~CJ?\t~~~ '*1~~ r~?r'~::~~0'~:?; •:?~:~W~~(.ITe~VP;; I;.r;~ .. ~!I~~~~1~~~.~~~-;t 
Aluminum 275 567 1,000 SP02-201 3 1'],7 200 3/3 275-1000 
Arsenic 10.6 13.1 14.6 MW38 3 I 27 8 50 3/3 11-15 0/3 
Cadmium 0.23 0.59 1.12 MW26 7 I 27 4 JO 017 017 
Calcium 7,000 29,857 54,000 MW42 28 I 27 
Chromium 11.0 16.4 22 SPOI-201 7 I 27 100 017 
Copper 7.0 12.5 25 MW41 8 1 27 1000 1300 O/R O/R 
Iron 119 1,150 7,450 MW40 14 I 27 300 8114 308-7450 
Lead 0.8 13.2 92 SP02-201 15 I 27 10 50 3115 36-92 1115 92-92 
Magnesium 5,000 13,947 30,000 SP04-201, SP04-301 19 I 27 
Manganese 16 139 449 MW40 18 I 27 50 13118 52-449 
Potassium 6.000 7,000 8,000 MW37 4 I 27 
Sodium 7,000 10,000 20,000 MW41 27 I 27 50000 0/27 
Vanadium 77 77 77 MW34 I I 27 
Zinc 20 
"D~~o.(~e~~.jli~tj~ii;CsJf\~' :.:, I' 

59 
~}~[r~:q1':I!~~~. 

166 SP02-201 II I 27 
.~ <~':~:'i<~:1:::;.'~f:l?¥~;; ,·t.·· ..r"'i]·" , '" 

,I", -"'., 
,~.; ':~..:-.or-;,; r' 

;" 

1 ..... ·1, .... ," 

.,,' 
Cadmium 0.41 0.41 0.41 MW08S I 17 4 10 011 011 
Calcium 16,000 30,412 56,000 MW42 17 I 17 
Chromium 11.0 13.0 16.0 MW30 3 I 17 100 0/3 
Copper 4.0 11.1 22.0 SP04-201 14 I 17 1000 1300 0114 0114 
~fa!!"esium 5,000 13,923 32,000 SP04-201. SP04-301 13 I 17 
Manganese 100 152 204 MW42 2 I 17 50 2/2 100-204 
Potassium 5,000 6,500 8,000 MW37 2 I 17 
Sodium 7,000 10,118 13,000 MW42 17 I 17 50000 0117 
Zinc 33 55 115 MW42 4 I 17 5000 0/4 



TABU: 25 

UNITED STATES ENVIRONMENTAl. PROTECTION AGENCY 


ROEBLING STEEl. COMPANY SITE :RUIF.DlAI. INVESTIGATION 

STATISTICAl, SUMMARY FOR 1989 MAIN CIIANNEI. SURFACE WATER SAMPI.F.S 


AVERAGE I,OCATION FREQUENCY Numbet Ran~t Numbu Ranlle Numbu Rani' 
MINIMUM OF POSITIVE MAXIMUM MAXIMUM OF MINIMUM MINIMUM MINIMUM Euttdlnt Esuedlnll Enttdlnl EIt.....nl Etr.edlnR Eneedlal 

COMPOUND DETECTED DETECTIONS DETECTED DETECT DETECTION SWAQD SWAQT SWIIIIT MIN-SWAQD MIN-SWAQD MIN-SWAQT MIN-liWAQT MIN-sWIIIIT MIN-SWIIIIT 

fIN.[J\;m '1~1~~: ·~etni~tt. 't-t'@\"!f~,ill, ~Jm":11:Jat 
13113 143-3SR 

0113 
12.200 12.708 13.400 

0/'15.2 8 II 4.27 4.4S 1300 9/9 9/9 S-IIS-II 
326-637326 4S1 637 300 DII3 

1.1 1.6 3.6 0.97 LOS 10110 1-4 10110 1-4 0110 
Magnesium 3.600 3.82S 4.160 SW09A IJ/IJ 
Manganese 53-99 
Potassium 

53 72 99 SWI3 13 I 13 SO IlIIJ 
1.040 1.184 1.370 SW04A 12 I IJ 

Sodium S.030 6.R94 8,810 SW09A IJ/Il 
Vanadium 3.2 3.2 3.2 SWI4 I I IJ 
Zinc 15 18 21 SWIO 61 13 50.11 SO.82 9100 0/6 0/6 0/6 

"'"",; fi·" l'r, ,. ~ .~~.•.~;'T:"'''~,.';~;;~ ,l' ~!""'.:~:r~' :yt~ ~/!,~ ~~7;~~ ~.~> :r:: ;. i"\~ /~~:,i:, ~~ . ~~r:?Pi~7~~;' " :{{;;~~~.;:'."":I. ::rTr.~,:' ~rr:~I~:~.;~.':Ot~rl.iJtj7''':r.l'':.',~ .~'?: ~:r:i":, ~;.. ~"i'r::~'~~J~~~~~r~~ ·f/l'(."~1;~.:':1:;!~::r .,<, I--~'•• 'J 

Tot~1 ~~g.ni~-car~"· 3.3 3.8 4.S SWII 20 I Il 

AIIN-SWAQO: Ba...d on """, Jlringen' cri'~ria comparing aqua'ic-dinolved Jlandard. from NA WQC and DRBC 

MIN-SWAQT: Boud on "'OJl ""i"gen' cri,eria comparing aqua,ic--Iolal Jlandard,Iro", Nell' Je"er. NAWQC and DRBC 

AIIN-SWIIIIT: Baud on mo." Jlri"ge,,' cril",ia comparing hllman heollh Jlandartls/rom New Jer ...)'. NA WQC and DRBe 



TABLE 26 

UNITED STATES ENVIRONMENTAl. PROTECTION AGENCY 


ROEBI.ING STEEL COMPANY SITE - REMEDIAL INVESTIGATION 

STATISTICAl. SUMMARY FOR RACK ClIANNEL SURFACE WATER SAMPLES 


LOCATION .-REQUENCYAVERAGE Number Numb.. Ihnll'Ron,. Number R.nce 
MINIMUM OF POSITIVE MAXIMUM MAXIMUM E......ln.Of MINIMUM E....dlnl E......ln. E......ln. E......lnl E......ln'MINIMUM MINIMUM 

COMPOUND DETECTED MIN-SWIIIITDETECTED DETECTIONS DETECT SWAQT SWIIIIT MIN-SWAQD MINoSWAQD MIN-SWIIIlTDETECTION SWAQD MIN-SWAQT MIN-SWAQT 
~, <I ',; .,.:~;:t t~;~ 1; .:r..,~: ~:"J~'; ~f!:;\ ~~:~~~,;,~, "_;'/1;J\~r!';:'i;~' . '·:~S, .. !:l!~F";· '~.~rM(41~f_~1'~ !:IflIf'[~~:~ ~rj'!t~·::~~.!i;~t::~~~r,,~l ~f\fn.~\. :'~i~·'~~~?;;';'}t,/:r: .~r "{tf:,.' '~:':~l~; ~~,i.::: 

,. 
~~ ',!-tii~ ~~'H..i
,,~~:~··t~!~·:~k :.' ~:~'r,;:~/::~:r:~~,~Jir~:t1~?: 

)4Alumin_ I,II'JO SW46455 
 22/ 22 
 87 
 15122 
 90·1890 
)8 SW))briurn 24 
 29 
 22/ 22 
 1000 
 0122 

1),600 SW22, SW25, SW26, SW4) Calcium 7,910 12,701 22/ 22 

4.9 U SWOB",2.• 4.21 U5 1300 
 5-8 
 S·S 1111'I' / 22 
 Ill" \211'C"""'" 

2)5 )001.06) 4,470 19122 
 )02·4470Iron SW27 221 22 

).4 2/22Lead II 
 SWH 211 22 
 1.05 22122 
 22122 
 7·11U 0.97 5 
 1·11 1·11 

SW))4,421Magnesium 6,1402,440 22 I 22 

SW))242 
 14122
Manganne 40 
 78 
 22/ 22 
 50 
 52·242 

).7 9.4 0/2Nickel 6.6 SW20 012 0122/ 22 
 24.96 25.04 100 

),260i,070 SWHPotassium 1,665 22/ 22 


SiI_.. 4.7 4.7 4.7 SW)2 1/1 1/1 011II 22 
 0.78 0.91 5-5 
 5·550 

4,660 7,876 1).100 SW))Sodium 22 I 22 


).52.)Vanadium 3.1 SWH,SW46 4 I 22 

)) SW4)25 
 0118 0118 0118linc 18 
 18 I 22 
 50.11 50.82 9100 
 ,.. .. ·c.. ,~ ,.. ~.......,...
... _,._.,.. ""' .... " ... ," ~> ...'f,,"'" ·.r~"·"""-"""-· . .:~ ~'r'.,;.,.~~- ;;":,,,:,~,: ,~~!~~,,~~:~ ':' ~.,' '!r)'.''': ~.:\~,.~ r-,:~. '::;.,1• • 'c',',!I, "r~~:·lt:'! ~,''~~~~J:"{!:~"~'~:'OtIrnwmrQi.iu" ~_r.rL~~~~ ' \' .' 
)6Alk.linily (os CoC03) SW22 161 22
17 
 12 


0116Chloride U 28 
 SWlJ 161 22 
 250000
8 

lIardnc•• (a. CoCO)) 47 
 52 
 SW27, SW43 161 22
30 


SW))Residue, fillerahle UO 161 22
58 
 99 

J) 32 
 SW43 71 22
Residue, non·filterable 22 


8
8 
 SW08 2 I 22
Chemical O.ygc:n Demand 
6 
 12 
 SW4), SW45 28 I 22
TOIal organic carbon 

MIN-SII'AQD: Baud u" mo.<I Jlrl"II""' cril.ria romporiol( "'I"a,ie·dissolved s,nlklarrb from NA WQC aod IJRBC 

AIIN-SIf'AQT: Bmnl on moff sIringenl cr;I,r;o cpmpnr;"f{ aqllatic.I,uai sta"Jan/s ftvm Nt"'" J~nry. NAWQC mullJRBC 

'''N-SJf'HHT: Bos('" Off mOJ' Jlring'''' cr;'~rkJ compa' :,,:: Ir"mo" Itt'alllr J/a"c/nrJs from New JerJe.r. NAWQC mlf' DRBC 



TABI.E 27 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCV 


ROEBUNG STEEL COMPANY SITE - REMEDIAL INVF.STIGATION 

STATISTICAl, SUMMARY fOR CRAfTS CRF.EK Sl1RFAQ; WATER SAMPLES 


AVERAGE LOCATION FREQUF.NCV Number Ringe Number Ringe Number Ringe 
MINIMUM OF POSITIVE MAXIMUM MAXIMUM OF MINIMUM MINIMUM MINIMUM E......I•• E......I•• E......ln. Elc....lnR ElcordlnR F....rdl·1 

COMPOUND DETECTED DETECTIONS DETECTED DETECT DETECTION SWAQD SWAQT SWIIHT IIIIN-5WAQD IIIIN-SWAQD MIN-SWAQT IIIIN-SWAQT IIIIN-SWmIT MIN-SWIIHT 

,:,~:~f~f~!:t, (~;~~~'>}~'f~t~£;i~'!'r::~,\'\Yol«IiU,~t..v ~~~~i:lf" l1!l!,:II;f":'Ilr~!:fi'~'I1! }~if)i;1!:.i::O<:~~~?! )"'~::;Nr;;.4~ ." ~!,;W;:i':: > ,:·<~t~'l~.:t~f ~~..~tJ;*,{~~J!J" ~ ~t~~·.(i':~'~,·~i' ~~ ~ \~~~ ·;t :'~~~.!:" ·"~\iXtf,'.t3;\ }~!. :1;·~ij::,~.!,,'W: 
Cotbon disulfide II II II SWI6 I I 18 

TotllTlCS 6 S6 1)2 SWI7 ) I 18 


·f~:';;; ~m~:~~:'~:.': r~~~·:·!·:n~ ~.~r-~~~~ ~~~~ -·!':~:.;:n.r~\:~~~ "'!~~~~'·t~·?~;t! :?"~B'~~l~r~'f"~T.pj~, ~~~~~~~. ~rJly.l¥ ~2'G~'r: ~:~~~~rf:~::V~, :~~~Jr 
Aluminum 84 1,416 1,940 SW42 18 I 18 
 87 
 17118 9H·1940 

Arsenic 1.9 4.4 7.1 SW44 ) I 18 
 0.017 1/1 2· 7 


"anum 27 . 
 16 60 SWI9 18 I 18 
 0118 
Calcium 6,S50 

1000 

1O,8S8 16.100 SWI7 18 I 18 


COI'JICI' 1.1 
 1)(1012 JS SWI7 10 I 18 
 4.27 7/10 S·lS 7110 S·lS 0110 


Iron 444 

US 

)00 14114 444·16700 

leld 1.2 
6,087 16,700 SW44 14 I 18 


6.2 21 SWI9 18 I 18 
 0.97 LOS S 18118 1·21 IHII8 1·21 9118 ~·21 

Ma~sium 1.BO S,I40 9.110 SWI9 18 I 18 

Manganese 63 
 50 lHII8 61·472 
Nickel S.S 

184 412 SWI8 18 I 18 

6.S 9.1 SW44 S I 18 
 24.% 2S.04 100 O/S O/S O/~ 

rota.,ium I,SSO l,9S7 6,720 SW42 18 I 18 


Silver 1.9 
 0.78 0.91 50 1/1 4·7 1/1 4.7 Oil 

Sodium 4,770 
4.9 6.S SW17 1 I 18 


8,648 16.100 SWI8 18 I 18 

Vanadium 2.4 
 7.1 14 SW44 II I 18 

Zinc 19 
 14 III SWI7 18 I 18 
 SO. II SO.82 9100 2118 96·111 2118 96-111 OIlM
.. ".' "', '.~ !'~ . "f;, --, ~ :..~ ~ :~~~'F'';.f:rr.'"":~,::l:--: " !'T'~,;"":: "._"A ., }, .. " 

"0tIr~waiii aiN.iit1~(.iiiAJ''0'f' ': 
19 lS SW10 I) I IH 

Chloride 
Alkalinity (as C.cOl) S.4 

16 27 SW41 I) I IH 
 2S0000 0111 
lIardne.. (.. CaC01) 

II 

42 S7 SW44 1)1 18 


Re.idue. fillerahle 

12 

lOS 110 181 SW42 1)1 18 


Rnidue. non·filterlble 
 J7 109 SW44 II I 18 

Total Of~.nic carbon 


6.0 
II IS SWJ7 14 I 18
6.0 

""NolII'AQD: Ba.,rtION moJl .,'riNg(·N' (, ;'"ia compori,,!/ oq'ltIlic·di ..ol...·d JlolJ(/aro. from NA If'OC a",1 DRBC 
""NolII'AQT: BtJSed OIl ",oJl JlrinR('nl (·ri,,,,.io mmporiNg aq'lUlk·IOItII."aNdardJ from NeM' leN~r. NAWOC and DRBC 
""NolII'II/IT: BOJrc1 OIl moJ/ .,/ringen/ (·ri/ ..rio ('ompuriNR hUII,aN h."IIh ,'anclardJlrom N'lI'lel'....·• NA WQC and DRBC 



TABlE 28.t 

OCCURRENCE, DISTRIBUTION AN> SELECTION OF CHEMICALS OF POTENTIAL CONCERN 


Roeblng Sloel Conpan1 Supadund SIll 


Scer.io In'III_: ~uIu.. 

jlWttm: &fIRe 801 

If...... M.... SLoI'_ Sail 
ElIpOIIft PIlInI: su.:. Sell 

It) 
CAS Chern_ ........... "'........ 
.u.-. CoftcenIratiOn QuI.1I 

7...7-) lldt)l 0bidI 8.00 J 

71-5$.1 t, t,t-ll1d1bIlllf... 2.00 J 
121-11H T_d...._ 3.00 J 

~7-4 BI1IIIIDdIc..... u ....... 4.00 J 

1l1li«1-7 0 ...._ .. 45.0 J 

7t-43-2 ...... 200 J 

I~ TOIl-. 200 J 

100-41-4 E~ 2.00 J 

IlllHO-7 TClall¥_1 '.00 J 

67....1 Acetone 180 J 

711-«14 2-bUnarIW 1.00 J 

.7...." 0'I0Id0nn 1.00 J 

75-1&.4 c.boot Db... 200 J 
108415-2 ~ 2.00 J 

115-48-7 2~ 170 J 

lOtI....... 4.P~ 2'.0 J 

105474 2,4'~ 33.0 J 
6O.Iil)..7 4-atoID-3-tJeIh,Ip/lanaf 30.0 J 
,D042·7 4~ ,1180 .IN 

: 87*6 PerMdlfol~" 240 J 

l __ II) 
MIJIhua lNs looollOn OeIeclion RaOO8Of Corn!n:l1Ilion BachgrGlnd 

ConDIIIIr'aIlOn QudIIer d~ F~ 0e1eClatl UHdlor "... 

~..1Ion Um. Selle,.,. IIG) 

100 J lJQIko RS.()()OHI'I ~ 5.1lIH7.0 100 NlA 

6.00 utAoa RSa33.(1'1 6{l0 &.00-12.0 8.00 MIA 
t10 J fIIIIoa RS·OII01,D1 7H;V 5.00-12.0 12.0 MIA 

6.00 J IICPIco RS-MW05-01 2189 5.00-12.0 5.00 NlA 

88.0 10111 RS·DB02-02 15.'08 5.00-t2.0 88.0 NlA 

2.00 J ugo1Ig RS-MWZIOI 2/89 500-t2.0 2.00 NtA 

t50 ugo1Ig RS-SB3S-01 221119 IiOO-t2.0 1M NIA. 

7&.0 '9111 RS·SB33-01 4167 1i00-'2.0 1!i0 NIA. 

no UIt'kO /t8·SB33.Q1 9189 IUD-'Z.O aD NlA 

10.0 J uoAoG RS-OBol-«1 50'84 10.0-120 70.0 NtA 

2.00 J ug.1<g RS-OIID1.(1'1 2188 10.0.'8.0 2.Oil filA 
17.0 J ugo1Ig RS-MWtJ5..CIl l1nO 6.11).12.0 17.0 filA 

2.00 J '" ~-OII02.(1'1 ' ..0 6.00-'2.0 2.00 filA 
',100 J ug.\qj R94M'25-l11 SI77 340-7,700 '.1DO HlA 

170 J \0\0 RS-SB22-01 117' )40.7,700 170 HlA 

2IXI J ug."G RCSS809I_1 8174 S40-7.700 2IXI NlA 
SlO J UD'\tl RCSSII241S1 11135 340·21,000 330 NtA 
OUO J ug/IMJ RCSES0101 31135 340·21,000 420 HlA 
880 .IN "" R9-Saoa~ I",. 8')0-100,000 1180 HI,.. 

12,000 J ug.'Iog RS-SB2II-01 ... 135 a80.tll.OO!J 12,000 NI.. 

12' .(3' (~I 
aa-fng PotenIIoI PoIenlIIl COPe RaIImaIIlor 

TaIIIcly Valull ARAMBC ARAMBC Flag Canta"'nt 
v.. SI:uao DIlation 

or Selection 

280,~'') (e) 41lOOOC AeC NO BSL 

:MO,!)>> (a) 160000014 Aec NO BSL 
.,11» (a) I:2000C ReC NO BSl 

12.000 US[PASSL 

'1.000 (e' lOOOOC R&C NO OSL.IF1J 
10.000 USEPASSL 

37,000 ee) UOE-OaH ABC NO BSL 
1.5eEt(J8 H USEPA$Sl 

3.000 (.) 22028C RBC NO Bst.lF1) 

800 USEI'ABSl 
10000t(JfI leI t.5eEo07 N ABC NO Bst. 

UOEt07 IJSEPASSl 

1000<OII Ca) 7.82£008N ABC NO Bst 
7.80E<OII USEPASSl 

410,000 ee) 1.5OE_eeN ABC NO as'. 
, IIOE-08 USEPASSt 

IOIIE_C. (a) 7.lEtOtI N ROC NO bSt 
7.IIOE_08 IJSEPASSl 

1.OIIEoC8 Cal 4.lIIEo07 N RRC NO eSl,FD 
10.000 (al IOOOOOC RRC NO eSL 

11l1,000 USF.PA SSL 

7.80EtOlI lb) 1.tI2E-oe ,. ROC NO bSLFO 
1.0000t(Jl ta) 4._t07 ,. RBC NO eSL 

4.7UE-Ol USEPASSL 

211OE-tCf (Ill 3.II1E+O'.IN RBC NO BSLFO 
).80E-OII USEPASSL 

2 eoe.r.~ tal 3111071 N RBC NO BSL 
111OF.," . lb) 1.688'08N RBC NO BSl,FD 
1.00E«)1 lel NO eSL. FD 
112&,714 lel NO BSL.FD 

11,000 tal 5322C RRC '(1'8 ASl.IIIST 

-- . 
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TABlE 2'.1 
ClOCl.flRENCe, DISTRIBUTION AM:) SB.ECTION OF CHEMICAlS OF POTENTIAL COHCERH 


ROlbing s...I Com.,.1IY S!:p.rfund ala 


Sa..to ~ CIlflWlllf...... 

~ !IurIoaa8ol 

~......~ 9wf... SaiI 

~......PdnI: 8uItIote Sell 

II) M___ 
CAS o.raI ••nmu.n 
M_1NIIr ConoenllllliCIII OtIIJIIer 

(I) (3) 14)C2I 
.....iIrMII llllfllU1l Pol.......
!HI l.aaIIIon OeIectJan Rqed PoIen11a1c-lIIratbI S.ck1iroond 8ctHn~ COPe RIdanIl. for 
Conteril8llon a...Ier 01"'..... FNqUlncy o.dIon u.dlor VIlle TGdclJV'" NWI11BC AlVlRlTBC FlIQ CatintMnl 

ConcenhlUon I.ld1I ScIweIq (10) V.1uI Soun:a DlllIIIIn 
.' ... Selecllon 

3,000 USEPAssa. 
441 :V1311 \1.11-21,000 440 tlA 1.00E''l7 Ca) T.22E_N ABC NO !lSl.lfO 
2eO J 1111311 It.~al,OOO 2&0 tlA 1.00I!!'07 (al 1I.3E.oTN RIIC NO 1ISl.lfD 

8.3OEf07 USEPASSL 
140,000 J 4111131 It.~12,OOO 14CI,ooo NA I1.70E'0II lal 7.8E'OIIN RIle NO !lSI. 
1110,000 J 64112t t1,~12,OOO IlII,ooo NUl I. ICE-OIl (al UE.oTN RIIC NO BSl. 

1.lIOEt07 USF.PA SSt. 
200 J 11125 11.0·21,000 zoo ..... I,IOE'OII (al I.ME_N RIIC NO !lSI. 

1.lIOEfOO USEPASSI. 
110,000 J Il0l134 t1,O.a~,OOO 170.000 tlA 40,000 (I) 48000C ROC YES ASI., FO 

46,000 USEPASSI. 

''.Il00 J 111311 11.11-12,000 4.!lOO N'A t.OEf07 cal - - NO 89l./FD 
1&.0 J :V138 54,11-100.001 85.0 N'A - - - NO HT1C.IFO 

32,000 J 11138 11.0-12,000 32,000 IfA 140.GOO (a) 130352C RIIC NO as&. 

'30,000 USE"A sSt. 
IIIIl J 111138 1t.~12,OOO NO N'A 20.000 (a) 30107H r.oc NO b9l..fFD 

39,000 USEPASSI. 
11.0 J tn:I 340-7,700 11.0 N'II &.10£<08 (II '.35f'OON IlIlC NO 89L.IFD 
63.0 J IIW7Ii 340-7,700 153.0 N'II 1170,«0 (II 211813H RBC NO a!ll 

27.000 USEPASSl 
ISO J 111211 22.0.24,000 850 N'A ~,coo e·, 141RC mc NO DSLIFD 

1,000 USEPIIoS91 
1.500 J 411J11 It.~2I,OOO 1,Il00 N'A aao Cil :.lIIIIG RBC 'l'£S A!ll...HIST 

400 USEPASSl 
tll.OOO 11138 11.11-21,000 1~,ooo NA lIDO Ibl 1!5II428H RBC YES 119l..t(1ST 

120 J 11157 1,7()().5t,OO< 720 N'A 3.1o£f05 (bl 3.10e_N RBC NO 8!Il 
211.000 J 1IlVI38 11.~12,OOO 21.000 N'A 230,000 (01 3.IOEfOON RBC NO 891 

110EfOII USEP,o\S91 
300,000 J 831138 11.~I2,OOO :JOD.CIOIJ "'110 3.IOE-tOI eel "'0 8!R 

1,Il00.000 43113 34~OO 1,IlOO HlA ~2,OGO (Il) 32000C rme Il1O e91 
J 1IlVI38 1I.~12,OOO 3G.CICIO N'A :110.000 (el . 1\'0 Ilgt. 

35,00lI J 1\JIlf'kg . RS-SB33-01 a411311 11.~12,OOO 311.000 WA 3.4OEtO& Ia) 4.1E+OGt/ ROC 1(0 £l~ 

Ch.....PlllM1MI131-1\-' 
I4-li6-2 ~..... 

Ill......,..",......84-74·2 

16-118-7 ..,. a..,1jI """'.. 

1t1-e4.(J OHt-Od,.Pti".1oIe 

111-44-4 111(2~ 

7C1C)$.72-3 ~.ab~PhqIEh 

loo.o~ ~1IOa'" 
I8-3CHi N-Ntros~.... 

118-11~ ~ 

541-73-' "l-Oo<:IIb~ 
1011·41107 1.4-Oid*,,"'_.. 

11-114·1 3,3.Q1c1bd'ellatclne 

IUI·14·1 ~ 

121-14-2 2 .... Dhlnlloluene 

8H~ 8enmckid 

1I-B-3 HlpN........ 


11-51-11 2~pII""" 

86-74-11 CIItmaIa 
D~132-114·' 

83-32-9 

m,O 
toI.O 

' •.0 
22.0 

20.0 

29,0 

4,II1II 

211.0 

27.0 

211.0 

te.O 

5.00 

8!llI 

.&2.0 

UI,OOO 

..1.0 

20.0 

32.0 

'11.0 

11.0 

It..O 

J 
J 

J 
J 

J 

J 

J 
J 
J 

J 

J 

IN 

J 

J 

J 
J 

J 

J 

J 
J 

'" RCSSBeo,,,,, 

'" RS·[]I!OI-42 

ugAcg R9-9I!33.o1 

IQ1Io R9-9I!S:S-GI 

~ RCOSSmOI 

ugotu RS·SIlUOI 

ugAcg RS·91133-Gt 

IvtoO RCSS80111S1 

Iq\g RS·SUn-01 

'" RS·91121S.4z 

ugAcg RCD9B241S1 

Iq\O RCSSSOeIOI 

Iq\O RS-SU3CHl1 

IO'to RCSSSI8101 

ug.'kt RS-S82!5-02 

IO'to RS·MW21-G1 

IQ1Io RS·S8U-OI 

I9'k9 RS-S833-01 

Ulllloa RCSS824IEI 

~ RS-se~1 

20f6 



TAIlLE2II.1 
OCCURREICE, OISTRIBUTlON ANO SELECTION OF CHEt.aCAl.S OF POTENTW. CONCERN 

9cenIIOIo T1nIeI'IwM: ~ 
MtdiI.m: ~ScI 

ExpoIu.-.MtdlUIII: Swc.eSoi 
re-.U18 PcH: Surfacl 8dI 

1b!Ii"ll SI"'~~S'1a 

co 
~ 
co 
(JI 
CD 
o 
~ 

w 
CD 

CAS ......,.. 

2011-98'
120-12·7 

1iO-32-8 

111\-24·2 

&8-55-3 

~ 

207-084 

211HH.. 

"·7003 
201144-0 

"·73·7 

1113·:18-5 

1541'-

I2IHIIHI 

7261.. 

n.. 

50-33 

0IIn*aI 

AantphI~ 

~ 

....a(a".,.... 

IIMIZCI(O.II,.......... 

IItnlll(~jIInIIncI.. 

1enIo(b___'*

a.nmtk~ 

CIIr)oome 

tbnI/a,/I)an1lnctne 

F""'-'-

Fluorene 

IndnICI,2,Ud~ 

"'-""-..,..,. 
••"-OOD 

',4··DOE 

','.'DOT 

(I) 
IA·rmu. 

ConcenIrIllan 

22.0 

1•.0 

11.0 

22.0 

23.0 

21.0 

20.0 

~.Q 

111.0 

27.0 

111.0 

21.0 

32.0 

21.0 

5.20 

l.ooE-oI 

I.CIGE-02 

UtmIuIll 

0uIIIW 

J 
J 

J 

J 
J 

J 

J 

J 

J 

J 

J 

J 

J 
J 

J 

J 

........ (11 

C--.a. 

3,000 

12,000 

l7,IIIID 

'0.000 
zv,ooo 

1G,000 

15,000 

,,,oeo 

UOO 

88.0lI0 

eo.OIIO 

11.700 

140.000 

57,000 

100 

210 

370 

Uam.m 

CMIHIIr 

J 

J 

J 

J 

J 

J 

J 

JH 

\kIIW 

."~ 
'" 
uaAoa 

'" 
'" 
'" 
uo.'!.g 

U1JIIro 

ogIIog 

..,.. 
ug.1<11 

IJtIIkv 
ugI10g 

..,.. 
us.'1<V 

ug.'Iov 

lDcaUon 

dMl......rn 

CGnetnlIaIIan 

RCSSl!OllIAI 

R9-81133~1 

RCS9II08lAl 

RCSSB08lAl 

RCSSBOGIAI 

RCSSB09IAI 

RCSSBOGIAI 

RCSSB09lA. 

RC85B09IAI 

RCSSBOIIIA1 

R$·SV,,-o1 

RCSSBOIIIAI 

RS-5833-ot 

RS-I5B)l-01 

RCSTSII8'<:1 

RCSTSlOOI 

I1CSSSlll01 

DeIadIon 

Frt,ucllC)' 

61/1. 

7WI. 

10lIl134 

831133 

1OeI135 

10000I34 

701105 

1:lUIS4 

117112a 

1211138 

38'"0 

$41134 

11<41138 

1211135 

121122 

(01125 

35/127 

Arqtd 

OeIedian 

Unl' 

1t.0-12.000 

11.0-12.000 

11.0-8.100 

11.0-21.000 

11.0-3,100 

11.0".700 

11.~700 

11.0-820 

11.0-21.000 

11,0-1,100 

11.O·'z.ooo 

11.0-1z.ooo 

11,0-1.100 

lI.o-UOO 

O.ZOO-390 

02Q().!!IQ 

0.200-3110 

(;(Jr............ 

....,Iar 
~(ID) 

3,000 

12,000 

17.000 

10.000 

2O.mo 

".000 

1&,0l1li 

".DOC 

1I.3CIO 

38.000 

eo.COO 

11.700 

140.000 

117.000 

2DO 

210 

37'0 

tlactQownd 

Value 

"''' "'A 

..... 

""...
""... 

""" 
tv. 

""" 
MIA 

NtA 

NtA 

HlA 

iliA 
WA 

HlA 

loll'" 

loll" 

(2) 131 
6aeen.. 

TCIIoQlyVII•• 

. 
1.•'07 (to) 

oeo (a) 

800 (a) 

800 (I' 

DOlI (I' 

11.000 (a) 

lIIIO (a) 

UOE4OII (a) 

2.30E<06 (I) 

500 (., 

170e_ (al 

:1.000 (.) 

2.0lI0 (wI 

2.000 (-) 

PccenIaI 
ARAAfl1!C 

Valul 

4.7tE·oe 

· 
2.3DEt07 N 

2.3llEo07 

alC 
on 

· 
IIIIOC 
IIJO 

II80C 

IIJO 

8I!OOC 
0.000 

88000 C 
118.000 

IiOC 
\10 

:l.1E·06H 

3.10E<06 

l.IE>06H 

3.IOE_ 

eooc 
900 

· 
2.3E'Ci5 N 

23OE+011 

2700C 

:J,OOO 

19')) C 

z.ooo 

19ooC 

2.000 

PiaIenIII 

AR/IRITBC 

Soua 

USEPASSI. 
. 

ROC 

USEP"SSl. 

R8C 

USEr>oIISSl 

RIlC 
USEPA SSl 

RIIC 
USEPASSl 

R8C 

USEP,," SSt. 

RIIC 
USEP" SSL 

RIle 
USEPASSL 

RIIC 
USEPASSl 

RIIC 
USEPASSl 

IISC 
USE!'A SSl 

RBC 
USEPASSL 

RBC 
USEPA SSL 

Rile 

USEPA SSl 

IlIjC 

USEPASSL 

core 
flail 

YES 

NO 

YES 

YES 

YES 

YES 

YES 

YES 

yES 

NO 

NO 

YES 

YES 

NO 

NO 

NO 

NO 

RlIlIIllllIlIar 

CorUminanl 

Dtletb't 
or IIeIectIoII 

FO 

Bst. 

ASl,FD 

FO 

AS!.. FO 

ASL.FD 

"Sl.,fO 

"Sl.FO 

"91.FO 

BSL 

BSL 

"'!II..FD 

Fe 

B9t 

BSt 

RSL 

8SL 

(4) 

3 oro 



TA8I.E 211.1 

OCCURRe.'CE, DlSTRI8UTIOH AND SElECTION OF OEMICAlS OF POTENTIAL COHCEAH 


Roab.-.g SIeIII CoITIp8flY Superfund Sill 


9c..ta llIIoIIIanIe: c..lIWIUf..... 
~_ SlNC4IW 

~1OpIIIUI'I t.4dn: SInce SolI 
e_ 1"1*«: SufIIce~ 

CAS 0IImiaII ........ 


309.fJ0-2 Mitt 

Alpha-eHC 


51D-85·7 


",,-14-8 

.....eHC 


31"'" 
 o.lII-11tlC 

58-18-8 GI_·IIHC~, 

AIpN.(HDdN51·14.. 

57·14-8 ~M 

110-57·1 CIIIdo1n 

IIW1-7 EndaIu1IIn I 

115-21·7 EndoIIAIMl 

IOlI-01.' Endae,"n~." 
72-20-1 !rQh 

1421·38-' E-Mllhrdl 


534"'·7006 E_KaImII 


16""4-1 
 HopIIIcHar 

1(p4-51" HeplaCtlb EPIJIII* 
, 12-4'-5 ,WIOoK:tb 

I5346t-21-e AIa:*Ir 1242 

'21172-29-1 AIucIor.2U 

AIa:Ictr 1254 

AnIcIcIr 12eo 

11017...·' 

'I) 
Mnmum 

ear-I"" 

1.10 

1.10 


200 


IUIOl!-oi 


220 


a.4CJE.Ol 


UCJE.O. 


1.101:-0' 


3.40 

2.00e·Ol 

4.20 

3.110 

:SIlO 

4:10 

!.IIO 

210 


'.401:-01 


I,DOD 

au 

1110 

ICID 

M~ 

QuaIIe. 

J 


J 


J 


J 

J 

J 

J 

.IN 

.IN 

J 

IN 

.IN 


J 


J 


J 


J 


J 


,II 
Uainum 

Concantralion 

210 

2.00 

lea 

1.00E-41 


lIS.O 


!S.O 


83.0 

IMO 

1t.0 

24.0 

70.0 

1110 

et5.D 

34.D 

33.0 

83.0 

tI70 

1,Il00 

5,200 

6,Il00 

6.600 

MaJohvn 
Qua.,... 

.IN 
J 

IN 

J 

IN 

J 

IN 


IN 


J 


J 


JH 

J 

J 

J 

C 

J 

J 

~, l.oaIIon 

oIUeoi..... 

Concan1ration 

'" RC06S1710' 

RCSSSOII10l~ 

IJIIIIig RS-NW2y-01 

RCSES0701~"'g 

RCDSSI7'OI 

RCDSSt7IOI 

vaotu 

""' lV'kg RC99S18'(I' 

RCSTS888,-gAla 

RCST811A,vllAru 

u~ RC99904'O' 

RCSTSlOU'lV'ko 
RCSTS88AIUVl<O 

RSSSl7101 

ugAIg 
UCJ'It9 

RCSSsoal0' 

ugAla RCSTS888t 

RC8T8108,uo-tu 
RS-NMJ.(IIua"'a 

.,..tog RS-NW26-01 

RS-sII2e-Oiovlog 

IJIIIlog RCSTSIOOt 

0¢9 RC8T910Ot 

OaI,CIion 


Frequlncy 


251129 

illS! 

71182 

11118 

41131 

121124 

301t22 

221114 

Sl128 

11130 

IIIill7 

61116 

131111 

231124 

41130 

14112' 

J1128 

111M 

7I1M 

ttlIS6 

271135 

Rangefl 

0eIedI0rI 

L-' 
.' 

0.100-200 

0.100-200 

0.100·200 

0.100·200 

0.1110-200 

,.~OOO 

'.~ 
0.2OO·i!l'O 

0.100·200 

0.200·390 

D.200·311O 

0.200·3110 

3.4CM8.0 

0.200-300 

0.100,200 

0.\00·200 

'.1D-2.ooo 

'.~ 

'.~ 

2.1II»,1IQO 

2.1II»,1IQO 

CorlceotnoHon 

lioN'''' 
SaaaW1g CIO) 

270 

2.10 
,eo 

8002-01 

S:!I.O 

S:!I,O 

eM 
INO 

11.0 

24.0 

70.0 

lliO 

UO 

34.0 

S:!I.O 

alI.0 

D70 

1.000 

11,200 

8,800 

11,800 

(2) 

s.~ 

VIlle 

NlA 

NfA 

NlA 

NlA 

NlA 

NlA 

NlA 

NlA 

NlA 

HlA 

HlA 

HlA 

HlA 

HlA 

HlA 

NIA 
NlA 

N1A 

NIA 

NfA 

NfA 

(3) 
Sc<wri>g 


T..IdlyV ...... 


40 (., 
100 (b, 

400 (b, 

· 
mo (a' 

500-'" (h' 
5OIJ"I (h' 

42 Ca' 

340,fd-l (., 
340.oorj"I Ce, 

· 
tT,OIIO (a, 

· 
IlOO (h) 
,dO <" 
70 (h' 

210.0')0 (I) 

4UO (a' 

4UO Ca, 

4110 (0) 

4111 (a' 

PoI,n'" 

AfWVT1!C 


Value 

30C 

40 

110 

3eG 

· 
490C 

',8Od"c 
IOOOCIIC 

<101: 

40 


4'7O,ood" N 


~,ood"I 

uopcxl'l N 

470,ood"I 

· 
73«'0 N 

n,ooo 
· 
· 

~OC 

100 


7OC 


390000N 


3!1O,ooo 

:UOC 

1,000 

!20C 

',OlIO 

320C 

'.000 
320C 

1.000 

14) 
PoIenIIIIII ~I.rljrcoPe 

ARAAfTBC Flog 0:darrinanI 
Sown De~ 

or Seletllon 

flOC ASL,rn 

USEPASSl 

ROC 

'fES 

NO DSL.IFD 

ROC OSlNO 
. NTX,IFDtIO 

ABC tIO BSl.1FD 

ABC NO 9Sl 

RBC NO 9Sl 
RIle ASL. R)YES 

USEPA SSl 

RIle RSL,IFD 

USEPAS5l 

NJ 

RIle NJ 88l 
USEPAS5\. 

YE8 FD 

RIle NJ 88l,IFD 

USEPASSl 
. YES FD 

NO 9Sl 
nee NO 8Sl,IFD 

USEPASSl 

ABC YES ASLFD 
RIle ~ 9Sl,IFO 

USEPASSl 

R8C YES ASl,HST 

USEPASSl 

ABC YES ASl.ltST 
USfPA SSt 

R8C YE8 ASl.R) 

USfPA SSt 

RIle YE9 liSt. FO 

USEpA SSl 

4016 

110911-82-6 



TABLE 28.1 

OCC~ENCE. D1STR11111T1ON NID SaECTJON OF CHEUICALS Of ron;PfflAl CONCERN 


RoeUIng SIeeI Carel..". ~Sb 


~nner.-~ 

~\IIII: :W-Sol 

E.,...lWum; "CISol 
~_~S~SoI 

(I) (II 13) (4)t2l
Ch..... , ..... mumCAS MIMIUII ...... UIo*num !kil, 0e1ei;1\r;1n~ ~ngeal CGllmII_ I"IIIIInftII FaenIIIIIIadIpnf ~1IfI COPC Raltona!e far 

Null'btr ConcInItallan 0uIIr« Concanlnll\r;1n 0\11;1........ 
 frequorq ~ Used .. ARARTmC I\IWVT9CVakJe ecn....llIInlTao:cIy Val••CUI'.' ~ 
Cancorillllim 9creriIg (10)URiII ~ DelelonVa'" 

", II'StIIdIon 
74111-&o-O AlII......... 
 • II1,.1OQ331 J ~Img.'kc 86II1II 1G,300 N'A 1.82E<04 tel NO NUT·· · 
7440-10-2 CoIdum 198 RS-SB32.(11mg.'II!~ 343,000 N'A NO NUT·· ·· 
'45IH ~ J 31..  AS-5U.oI02"I.., ;'Ie.ooo N'A NO MIT-
 2.&"'<04 (tl ·· ·I::7431-10-4 112.....011 101.000 R~I --8M8 t01,coo /tIA NO MIT· ·· · 
1440-01-7 21.5 J I: RS-SII13-013,1120 ofl'.&-11I8 3,1120~"''11 HlA NO N\1I"· · · t._Sodum1"0-23-5 I~.7 RS-8B2&OI 10.lo1,MCI U90 HlA NO N\1I"· · · 
1440-39-3 ...... I_7.20 J RCSSSI8101 -
"9'kc1 U40 HlA 5AOEt03N100 II) R9C YES ASLFD -
 UClO tJ&EPA6SL....,...7431,"'·5 20,300 ASDIIOI.(II111.4 J mg.1oQ lW7'II 20,300 11.000'" 1.:1HIA YES ASl. FD- · · 
7440-at-O J ITQIIov RCS9S18101Ana-, J 3ItI .a/III 0.!l3G-35,211!'.eoE-Ol 381 HIA 31N R9C YES ASLFD14 leI 

~I USEPASSL 
1~S8-2 8... mg/IoGMillie UD ~ 7'lI72 . ".I IlY\ O.4lClO II) RBC YES· ~LFD 

04- USEP" 891. ,7440-41·7 881)tI\o," 3.50 RS-SIIIIa4I1.00c.o1 0.020-14.7 :1.110"9'kc1 HlA UIONee) RBC "11:8 '-Bl. Fe 
0.1 USEPASSL ,7440-43·' UOJ!..OIc.donUn J mg.1oQ310 RS-MW2DOt 66I8f 0.200-4.50 3DO 78'" NIlY\ Ct) RIIC Yl:8 ASLFD 
71 USEPAS9I.. 

7.......7·1 
 RS-DIIOt.(ll~ ..1.10 1..we J 380'" N"9'kc1 IMII /tIA 3811 \II) Rae Yl:8 ASLFD 
7+10-41-4 eo.4Cobalt 1.00 J mg....G RS-t.fWID.Ot -83ItI5 2.10:51.7 10.4 ..A 4,100 Ie) 891.."'0· · 
7440-50-8 eq,p. a._ ,.)J 1,lIII012.2 "9'k!J RS-8B2&OI IUIIII 3IOONIlY\ IlOO R9C n:S ASLFD· 
7431-02,1 Lad 13.4 J RS..s&IUI",000 841115 55.900 400IlY\ 400 \I)"',000 n:SUSEP"SSL MLFD 
14~t1"' 1.00E4l RCSSSI8101J 13.2 O.O&M.l!50:wn 23'"' NNercurr n.2 HlA 14"9'IoG'"""" ROC NO 891..I') 

23 USEPASst. 
741H2'() rtdotII 3.70 RS.t.fI'IOI~1Ii83 J mg.'kG 11!1111! 0e3 HlA I&OON250 ..) \'1:9· Rae ASL. FD 

1.&00 U98'ASSL 
7712-49-2 s.t.tIUIII 2.5OE-Ot RS-sB215-01 241611J 2.70 J 0210-440 2.70"9'kc1 HIA lDON ROCS) I.) NO Sst. 

3DO USEP"SSL 
7440-22-4 8I\..r RS-MIN'.IDGI5.5OE-01 :lU 26111 0.190~.1iO1IIQo1oc •.3 HIA lDONItO ..) ROC NO Sst. 

300 VSEPASSL 
7440-21-0 1h.1..... 4.40 RCSSSl4101 71115uoe.ot 0.230-1.40 4.40 14'A 5!J ..~ RBC2 ta) YES ASl.FDI:::7440-82-2 121 RS-SBilHIl 5.50-11.40V'nad.m 4.20 8CWtI8 12e 310 (II) !If".oN RHC riO"'A 1lSt. 

6IiO 1J9EPAS91. 
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T"'BlE 21.' 

OOCl-"RENCE. DlSTRlllITlON NoID SElECnON OF OElllCALS OF POTENTIAL ClONCERN 


RoItinQ SIM Corrfl'ny Superlu1d sa. 


~T-"- CunriFUIIn 
[uodum: ~ Sol 

~""'l""": Buf8c:e 801 
[expo.n PoH: 811f_ Sol 

CAS Cherrbl IIn'_ 
('1 

It....... MIod_ 
CI) 

MDhum ~I Laclllon DeIIC1lon RIIngeol 

eon_g_ 
B~ 

rzl 
SereenIng 

(3) 
Pa....... ......W COPe ItIIIanH 'Of 

(4) 

tbIIbtr ~Iiun QwIIIer COIICel1h1lOR au.tner oIMaJd1un Fft!qlJtnty DMdorI UHdIar V.IIII TOK'cIyV_. AAARfTBC AW\RmIC RIg eon.rniNln. 

Concentrallon I.Ws ScHe..... CIO) Vllu' Source 0........ 

744<H16-e n.: 4II.1i 111.000 J ~ flS.OII02~1 - 17. 111.000 '*'" 1,IiIiO (al 2lOOON RBC YES 

.. Selucb 

ASl.FD 

23,000 USEPAS9l. 

C I) W1!1IIU"""lUlnlulII dllecled~"'" Dellnllono: •• HoI A~"~.bIII 

(2) NlA·/tglAfJplce"";tIOlJattunmd..... ...,.... COPe • a-l8I of PoI"""" eonc.m 
cal SCIHning TOIdcIIy Va.... v.l.oee UMd ••, In anIer of~: ARl\RlTBC=AppI\aItI....R___Applllpllale~o8.ComI"."'" 

I) HM.lmeJWa...CrttW 
b) \l1I:I!d~E...........AdIdIon~WSa...... ....,... JH·~PreMnt 

c) RI'.·Basedeu-..... Iur......,IOI"""ut •. J =EII~VI'" 

C·Ca~c 

lrlrequn Oeleclbl ~AUoIioIId ft!tIr:n:aItr (HIST) 

Fftquod ~ fFD) 

N • t.:on-CMdnogenlc 

NJ seC· tIN...., ~a.....Crlterla 
o1\bcMo Scnanklg IAM!Io (ASl) USE"'" 55L • LHt.d !II8Ia E.........0111 PnIItdon "'OIflCy Sol SIn.~hg c.....f. 

""~DIIIICtIQjlCIFO) noc • EPA fleglon III RlSk·Bald ecnc.rIhlanl 

\Iacl<Qf<lUnCI ~"IBI<O) 
No TooIcI~ Infotmalioft fJ'fD) 
&MnIaI ,..-., (NlIT) 

w...Sc-*'g ........ BOllI laic. and .......,ARAMBC velJOS ... UMd (liSt.) 

(5) CtilaN Ia cI'iIanIt.... 
ttl CI1!erIa lor tndoIu1en. 
(71 Sal!enng Tollclly VI-" CReC) II lor..Tgod' form of II1InUlnnl. 
(8) SCft'enng TClIIIDl', V.tua (ABC) lira....Toad' form ofcad...... 
ClI SctetnIna TCIIIcty V.tua (ABC) II rrw dwm1Iu", VI. 
(10) Concmlr.lllon Ulld lor ScIee~". ~CU_..... 
(It) tiaeenIng TOIkl'/Valua jABC)IIra.."MIm*cIIIorIde. 

Sourc." 
NJOCP.June1t88. G~~lMIMtfIN"'flom~",ContMNIMIdSOollr, 
USEPA: on.:. rJE-veocY ••dlR_1II Ra..-,JuIy It.... s... ~~:T~B'~Oocument. 
USEP"': EPA ReQion ILAprt I ...... EPA ~"'RI$k~udC_~,. 

6of6 



TABlE 28.2 

OCC~. OCSmlBUTlON AND I5Et£CTIOtt OFCIlEMICAL8 OF POnffTlAl CONC~ 


Roebling 51ea1 ~nt'~und Slo 


ScawIo TinIef_: FuUe 

:ledu," !kJb!IUrrace Sol 

~...-n MedIum: ~SoII 
iE>Pc-ure PaIn!: Subltllfac;e Sdl 

(I) (1) (31 (4'(2'Clleniall YnI/IIJIIICA8 ......... 
 MallinunMIlimm Unils Location Potenllel POIentlaiDetectIOn Range of SaeenlngConcenvaUo.1 IIIckQ1Gund Renonele lorCOPe 
Nurttler QuIIIIf CUIQij...b.ConcenIrIIIan dMUnuft Us*, lor ARARITBCCIuIIIIw Ftequ~ 0eIeI:IIiJ1 Value "RAMBC ConIlllllnlnlT~v.... FIlII 

Carlter*ation limb Sourtl8SrL-*'II v.Iue Delillan 

or Selecioft 
74·87·3 Ie,CIIIorCImIIwM l.OO J 160 ~ RSUWO&·04 :zeIllI 160 48000 C620,000IJOI~ R8C NO 1151.Nt" 

CIIIcIIoeIh_7s.GCJ.3 ,4.G11 J J R9-SIJ26..03 tlttll .".00 4.00 22O,OCO Ie) NO BSl.IFONt"I"750411-4 (alVfnwI ClMlde 16.0 J 16.0 J pgIq RS-SBI7-03 1/1111 16.0 NtA :MOe2.000 B9l.,IFD 

300 

RAe NO 

USEPASSL,...."._ ChI__
74-117-3 ,a)Z.OO J8 Z3II RSS-OH-Me-197 25/25 Z3IIPOlQ 411,000 115000 C ROC BSlNO"'A 

Ii4CJ.6fl.O 1,2·[ldIIonJeIIene (10181) z.oo J 2.00 J .RSS·UW-ooe-IO&pgo1<g III 2.00 twA 700,000 (e) NO 091. 
1,1. I·TlIIHaowIllene (u)1.0071·65" J 550 R98·UW-OOB-IOI 1111126 55.019<11 210,000 ROC NO1.8EotQI " 051."'A 

(a,1.00T~I'- J 34.0~I" J !lIN RB·8B18-03 111122 34.0 23,000 68000 C RBC NO Bill"'A 
12,000 USEPA88l 

79-34-5 (a)1,I.u-Telrldi~ 5.00 J 5.00 J RSS-llII-G2JII.167 IJIOII 5.00 34,000 3200 C RRCI9tv NO"'A BSt.. FD 
T...chloroelhene 1.00 la,12"'8-4 J 40.0 RSS-UW-008-100 20/114 40.0 NfA 12000 C IJIIII<v 4.000 ROC NO 8Sl 

12.000 USEPASSl 
(.)58-23-5 CatIon TancHor1de 2.00 J 4.00 J RS-S822-03 51I1B 4.00IJQItQ 2,000 4900 C R8C NONf" 8Sl.IfO 

5,000 USEPASSl 
7S-,,-4 1k000000000c:lilGrolNllllne 3.00 B.OOJ RS-IEOMa 3/1111 t!.00IIIJiI:g MfA 11,000 (I' 10000 C RRC 611l,IFQNO 

10,000 USEPASSl 
(I)Chlorafaml UO J 62.0 RS-SII2G-O,J67-'6" 20/122 62.0 MfAI'Qo'1Ia 19,000 100000 C ROC NO 8SL 

100,000 USErA:581. 
71-43-2 1.GO J 8.00 (')aen-e 111129RSS4.IN-Me-100 8.00 MfA 3.000 22000 C RBC NO BSL 

IlOO USEPASSl'" 
(I)108-88·3 Talullnll G.20 J 0420 J FtS-MW24D·D3 1071150 420 MfA l.011EfOB I.SSE.07 III'W'I<lI RBC NO BSL 

1.&DEt01 USEPASSI. 
100,41-4 (a,E\tIyIbomale J1.00 25.0 71110RSs.a.IW-013-090 25.0 MfA I.DOEfOB 7./IlEooe N ~ ROC No BSl 

7.BOEtOII USEP" 551. 
1330-ZO·7 1.00 (81J 53.0 J~(IoIIl1 63.0RS·512-0301 131109 HlAUCJ>1«J ~10,OOO 1.!i6EtlJ8 II RIIC NO RSl 

lJlOEtoe USEI'ASSl 
\011-90-7 CIIIaIob_ 1.00 J 119.0 111(114 CalRS-0801~ 69.0 HlA l1.000~ 1.58Et 08 '1 RBC NO 6Sl 

I.60E·06 USI:PASSL 
CattIoIIIlI.... 1.0015·15-0 J 58.0 RS-9t.l..Q20S 131122 59.0II8'lqj HIli. 7.00e'06 (11) USErA SSL1.1DEt06 " NO OSL 

\/InyI ACI!I8Ie 8.00 JIGI-OS-t 22.0 RSS-~IW-005.oot ~1I09 22.0 tflA 7.IIOE0tQ7 (III 711OEtlJ1 II USI'PA SSI.B I"pg NO BSI..IFD 

10f6 



TllblE28.2 

OCCURRENCE, DISmlBUTIOH AK) IiELECT10N OF CHEMICALS OF I'OlENT1I\L COHCERN 


IG!IJina 91et! ~&/perfund su. 


Sce...rbTtnatame: Fill.... 
\Medium: IIubsuIfaca Sail 

ExpoIUI1I t.IocIurrt SubtuIfKe Sal 
ExpoIUI1I Point w...... S<tI 

CAS CMrIcBI 

Nllnll" 

111-84-1 ~ 

78.gQ.3 2-8u1,n_ 

2-He_a~I-l'" 

108-115-2 PIwIIII 

10&-t4..5 4"'~ 
58-80-2 2.3,4.8-letrlICh:~ 

59-50-1 4-0tf0r0.S,·AefhrtphenOi 

84..·2 lXeIIIJ\Iltllhalallt 

84-14-2 Df.n-llulrtph"""'''. 
15*7 ..,.,. 8MII' Pllthll... 

117-8M ~ 

111-44... bIIIC2·~hllHlla'e 

811-30-1 N""'IIlhI",...... (I) 

78-8J.I IIdIuI810I 
78-!58-1 IrqIharI11ll 

108-1c..1 4-MeIh~2·PenI.nane 

8S-86-G IlenlOlc edd 

105....7 1.4-IlIchI~ ., 

tla-114-9 ~ 
9133 N8phh1_Iv 

Cll 
MnIIIvn 

eanc....on 

6.00 

1.00 

1.40 

SII.O 

65.0 

2.00 

1110 

38.0 

23.0 

lOll 

32.11 

33.0 

110.0 

4.00 

38.0 

Z.OO 

74.0 

2.00 

39.0 

23.0 

M"'nun 
Qu~ft« 

JB 

J 
J 

J 

J 

J 

J 

J 

J 
J 

J 

J 

J 

J 

J 

J 

J 

BJN 

J 

J 

(II 
MaIWnum 

Conc:enIrab 

........... 
 tnhI 

Q""""er 

lIg/l<g 

IIg1l<g 
J . ~~'I<g 
J P~"'Q 

J \lQll<O 
J ,,~'I<g 

J ~~"'g 

J pg."'a 

\lgII<g 

J f1~'kQ 

J j.ogII<\J 

J IlU-IItIl 

J IJQfo<g 

J W~Q 

J IJII/'~g 

1Jg/'(9 

lIg/lla 
.IN "g/llg 

~g 

WI<g 

l_ 

oIu.u".,m 

Cuncenlnllon 

RSS-BH-009-1111 

RSs-elt-012-138 

RSs-tl'f.008-187 

RSs-tl1f.021-183 

~H-01J-043 

RS·DB02.(W 

RSS-BH-02G-128 

RU.N/29~ 

RSS-BH-025-117 


R8"""'/2II·01 


RS-NY'1211-&1 

RS-DIIOZ-GB 

RSS-lItf.Ol '·144 

RS-08~.().4 

RSS·MW·01B-020 


R8S-MW·OO3·069 


RS-5829.Q3 

RS-0801.()4 

RSS-MW-G03-068 

ns9-1IH-017.()43 

DooIedion 

F~ 

2!1n23 

211M 13 

IMOB 

'lIZ 

2f.Z 

1M3 

lM17 

5f117 

241'130 

2rt18 

""5 

4111'\45 

11111 

111 

11117 

!lII1Z 

1411111 

'lIZ 

2OIf21 

3Oft23 

RIIInga 0' 
DIIec'JoiI 

limits 

".000 

280 

lAO 

S30 

240 

2.00 

teo 
610 

l.fiOD 

880 

1,200 

9.300 

110.0 

4.00 

36.0 

49.0 

',000 
3.00 

1.200 

2,100 

Concenhlion 


Usedfa' 


Scleemng 


19.000 

280 

lAO 

330 

240 

2.00 

ISO 

SID 

1.eoo 

880 

1.200 

9.300 

110.0 

• .00 

38.0 

49.0 

11.000 

:too 

1.200 

2,100 

tl1 
~ 

v-. 

I'I'A 

NlII 

MIA 

NlA 

HlA 

NIA 
NtA 
NIA 

NIA 

NIA 

NIA 

NIA 

NtA 

NtA 
NtA 

IUA 
NtA 
HlA 

HlA 
NlA 

(3) 
Sct.riIg 


TOJdcl1)' V"1Ie 


1.00E+0& cal 

1.00E-tOe cal 

3.1QE+0I (Cl 

1.001:<07 Cal 

2.SOe<oll cal 

2.l1E_N (C) 

-
.:001:<07 cal 

5.10Et06 (0) 

1.I0E4()l ..I 

1.I0EtOI (al 

.9,Il00 Cal 

140.000 CII 

2.30E.o1 (C) 

l.l0E_01I (81 

t.ooE_OII (el 

3.10EtQ8· (b) 

510.000 (al 

310.000 CC) 

230.000 Cal 

PoIenu,1 

ARIIoRITBC 

V_lie 

7.eEtOS N 

1.8OE406 

4.69E+Ol N 

-
4.89EI07 N 

4.10E-f07 

381011 N 

-
1.00£+07 


8.3E-07 N 


8.301:.01 


7 JIE-08 N 


1.lEtOl N 


1.80E-tG7 


I..58E+08 N 


UOE-tOe 


~C 

411,000 

1:JOQOO C 

130,000 

-
510000 C 

1I.10E4G5 

II.30E+08 N 

3.10E-08 N 

27000 N 

27,000 

J.IOF.tO!l N 

3toeoOQll 

{4) 
PaIenIIII RaUonale lor 

AAARfT'BC 
COPe 

Flag ConIarThln4 

Source DelelDn 
or SdccllOII 

_8SlROC NO 

USEPASSl 

ROC NO BSl 

NO BSl.IFD 

ROC 
-

NO BSl 
USEPA881 

ARC NO lISl 

DSlNO-
IUsee OSl.II'O 

RBC 

NO 

NO BSL.IFD 

USEPASSl 

R8C NO esL 
RRC NO BSL.IR> 

U!llEPAS91 

nee NO BSL.IFO 
USEI'ASSl 

nIlC NO est 
US£PASSl 

ROC NO B3~IFo 

USEPASSl 

NO 88t 

R8C NO BSl.lm 
USEPI\891 

ROC NO eSl 
USEPASSl NO eSl 

ROC NO OSl 

NJ3CC 


NO 
 IISL 

RRC NO IISL 

US£PI\.SSl 
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TABlE 282 
OCCURReNCE. DlSmlBU'mN AflD 6aECTIOH OF CHEUICALS OF PO'ltNrIAL COItCERN 

RoeblinG SIeeI Compa~v SoIpedund SIIe 

~dOnme'_fuIIq 
~Sub~SdI 
~Medum: ~SoU 

~.Puln~ SublUdace Sol 

(I)(1' (21 (31 {4'
CAS C~I iii........
....1""'" MIl....... 
 Unils LOCIIIIOrI Deledlan 9G'eenlng l'IIIenlDI Potenllal~nl/Ool Corunt..1!orI Rlollon.le lor COI'C~~--
NlllltJlr (MIclnhllCIII ~~ aI MIIldnuII c-.I..tm au... FrtqUlncy ARARlTIK: ARilIUTBCDaIecII~ UMd lor TooddlyV_VItW FIIIg Conla""lIIInt 

8our..ConoenInIDon LkItIs Oale_ 

01 Seleclon 

VllueScrwrito 

1I1~-6 2-I~phlhlll_ 41.0 18,000J p~ 351121 19,000RS9-BIH'211-G26 tIIA 3.10E>O& (Cl OSlNO· · Ac:II!ntIpIllh_ S.g~·II J 580 R&-0904-oS 1311111 580 3.40(.00 (I'HIA 4.7E.OO HJliPkD 8Sl 

4.1OEt06 

ROC NO 

USEPABSl 
ZOII-9I-8 34.0 .I R9S-NW-083-C188 111122 .",,,',100 1.100JlIrI<I/ FOYES· · ·~-
lzo,l2-7 (.1111.0 J 2,700~ 311t131plrl<l/ R9S-NW'OO3-G1111 2,700 MIA 1.00E+Ol RBC NO BS!.2.SE<07' " 

2.lOEt()7 USEPAS61. 
5&-55-3 47.0 4,200 (.11B.naI(.1)IdIA- J RSS-NW-005-OII9 531133 4,200JI~ HlA 900 eeoc RSC ASL.rDYES 

800 USEPASSl 
BInm(.)p,...... (II!iII-3Z-6 41.0 J 3,Il00 R5S-NW-003<<III !DIll :1,Il00 NtA~ &&0 II C RIIC YEll ASl.FD 

110 U9EPASSl 
(I,zos....Z J 4,Il00I!enlolbllwDliln"_ 3U RS-0904-oS 551128 4,800JliPkD 900 me ABC AH,FDVES""1' 

900 USEPASSl ...,111-24-2 a.t!D4I.lI,l)pery4tnl 1,700J RS-l3B2+03 3li122 '-100 NIl' YES FO·· · 
(a,Btnae(k)lllJMnlllen1 flr.o J 2,100 J "" ~8L24307 341ftl5207-01-' 2,700lIiPkD HlA 900 8800 C RSC YES ASt. FD 

USEPASSL',000 
4,_42.0 (81Ctwyaa.:tIM'-8 J RSS.uw-oos.0e9 MlI37 4.~ NIl.IIr1ku 9.000 eaooo c RIle NO II9\. 

..000 USEPASSL 
(a,3!I.gIio3-m-s J 1110 RS-0904-oS 171118 610IlibeMII..h""l8Cene NIl'JliPkD 6&0 III C RJIC YES ASL,FO 

DO U9EPAB8L 
(a,31.g Rss-NW-OOl..Q8ll11,Il001M 44-0 J 8?l138 8,800Flulnnlhell. ,,11'1<8 2.3Oe+OO 3.1E-tOII H RIlCNI" B!IlNO 

3,10EtOe USEPASSL 
,al1,4008&-73-7 FIucnw 41.0 J RSS-NW-OOl-Ollll 11¥121 1,400 till' 2.••08IJIIII<u :UE-tOIIH ROC NO BSl 

3.1C1EtOS USEPASSl 
113-38-5 lndeno(I.z.3-<:d~ liU J 2,r.oo RSS-NW-003469 361127 2,SOO HII'I'II4<u 900 (" IIIIOC RJIC YES ASL.FD 

DOD USEPASSL 
8S-(J1-8 38.g J 11,000 RSS-NW-003499I't1enan~ GUI3S 11,000PDIko NI" YES- FO-· (.,29,g1211-00-0 J RSS-NW-OOl.0G9 721144 11,300f')mIo 11.300 HIAPDIko 1.70E+OO 'SE-tOII H RI!C eSlNO 

2.3OE·Oe USEI'A &;L 
30&416-2 5O.D RS-SIIOS-04 .0 talAIIInn 10.0 31118 lie 0 NI" 38 C nBC VESI~ ASL,IIIST 

.0 USEI'A SSL 
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TABlE2U 

OCCURRENCE. DISTRIBUTION AND SE~ECTX)N OF CHEMICALS OF POTEHTW.. CONCERN 


~ Blee! CoII1a1Y SuperfudclSiIe 


Scanar1D Tlmeta....: Fulure 


jMat1lum· w-teCli Soli 

!&Polin...... Sublvrface sal 
IexPoture PcInI: ~ 9o!1 

(IIIII (2) (3) ~I 
0 .....CAS ....imum Mn~ PAIIodmum Ikib lDallon PoIenU.1Do!IecIton Ccncenbela. lladtgruund I'uIIIr6IIRIInIIII at RaHon8Ie for~ COPe......-

Qualile<CanmnInIaon ofMoldI1llfl1 f,.,quency AIWVTIICOel~ Uledia' ARARfT'BCIIIIue ToIIIcllyV.lueConcenIr"on QuaIn" Flag Conlarrhn 

Concenlnllon 
......." 


Screeninglimits SoulU l)eIallorlV..ue 

or geIecIIonaela__
3'1I-1S-7 30.0 190 .IN RS-0804~ 5f1IS 190l19'ka NtA 350C«0 Cb) USEPASSl BSl"0 
57·74·. 14.0 14.0Gail'*"" faidilne J oJ RS·MW24S«l soot"polka 14.0 lBOO'" C1"09 NtA USEPASSl BSL.lFDCbl "0 
IOl4~7-3 HepilKNor Epooddt J 31.0 RS-MW240.G4J IIg1kg 3M 111 31.0 NtA'.00 TOC USEPASSl70 Cb) NO DSL.IFD 

115-»1 
 Endosutt.n I 8.60 17.0 RS-MW24().04J J IIg1kg 2111. lUI 34(1.000'" \iiIMIA "70.~N ROC 110 BSL.IFD 

470.coo"t U9E"AS91 
53494·70-5 Eftdnn KeIan8 22.0 RS-MW24[)'04oJ IIt.o oJ .2f12O 51.0 NtA1-"011<11 NTK.FD110· · 

Daldlili 1.808O·Sl·' 1.IlO RS!HIH-001·17S 42 cal1.110~'kll NtA 40 C ROC'"'8 NO DSl.WD 

40 USEPASSL 

72-<134 
 MeIhoIoydfar 190 190 I'QIkg 11120RS·SB01~ 190 NtA 280,000 181 3I000O H R9C NO BSL.IFD 

310,000 U9EPAS9I. 
53489-21·9 ArDclor 1242 ,. tiD J 3.100 J RS·SB1~.(14 11(120 3,100 IliAIJVII<II 490 cal :I2OC noc VES ASl,FO 

1,000 USEPA 8S&. 
110~·5 .....odaI'I260 oJ 190 oJ RS·SB08.(14 .90l'QIka 1"20 NlA 490 cal :I2OC RAe NO FlSI~tFD 

1,000 USEPAS9I. 
142'*5 ...... rMulll 74.• 12,900 1Z8/127RS-NW06-08 12)100 NlA 78.000 telI~ NO HUT·· 
7440·N-2 37.9C8kDn , '3,0lI0 R8-IIW25~ 113,000,""",E 1'5111i6 Nil. NO HUT· · 
1431_8 bon 1411 m.ooo RSoSU-OID9 1:101130 376.C1OO NlA 23,000 ICI NO HUT· · 
14:J9.IIS.4 49,_UagnaIur;I 21.9 RS·MIIW24~3 1111117 411.eoo H/A NUTNOI:: ·· 
1440*7 Peladln lU 3.000 RS-I.WV27-06 D&tt14 3,000 HlA NO HUT 
7440~5 1IaII1.... 2,18023.4 RS-t.tw2843 811112 2,180 NlAI:: NUTNO· · 
7440-39-3 700 1218111 ~BD2.(14Batum 1141118 8111'.2DE~1 NlAI~ RI!C YES ASL,FO154711 " 

5.500 USEPIISSL 
7A31~ 2.30 26.600 RS-t.tw2l1-08 l1,ood"'2ofI124 2UOO~ NlAIfII90tt CC) VES ASL. FO··lUI.......,
7UO-3e-O J~.eo 38.2 RS-NWeo.oe 381107 38.2 NIA 14 necII19tr: YES IISL. FD31 " 

(al 31 UstPASSL 
7~2 N.99.l1lE~1 RS-ltw21.04Arfttic N.t HIli'081115 20 0.43 C flOCI~ vn ASl.f'D 

la, O.~ USEPA SSL 
74411-41-7 2.2OE.o, , .al4.&0Berlftlum RSS·llli·OllJ.168 4.60 N/A5111" 180 N HBCI~ YEll "St.FO 

0.1 USEf'ASst 
7441).43.9 (IIC8\1mu", 4.lIIE-OI 112 2&'110 112RS·SL2~1119 HIli 7~"N1Inw*cl RBC YES ASI. FD 
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TAIlLE2U 
OCClMelCI:. blSTRllltJT10III AND SElECTIOIt OF CHENICALS OF POTENTIAl. COItCERN 


RDetf.InO SIMI ~nv&lperfunll SIll 


ScerlarIG 1111181r:1ma: ~ 

Medkm: 6wlII'" 6ciI 
ElopGSq'I Medium: ~ Soil 
EJoposure PalIII: Subillflacl Sol 

CAS 01.....1 
(1) 

U'*-" ....... (11 
Mellnun Mlllllmum UnlCs LOCIIlon [)election Rano·.~ ConC«llnllion 

(2) 

~d 
(3' 

~ PDlenilli Potefl~aI COPe 
(4) 

RaoSon•• for 

Nvw«lef Concennlml 0uIIIIr c-ntlon a..... dMaldnun 

Conce1rnOll 

Frequency DeIec:Ian 

lJda 

Used for 

9a-*'CI 
Vllul TCIIddIy V•• AAARfTBC 

V•• 

AMRfTBC 

Source 

FIIig CDI1I.mnn 

De1e11on 

orSeledlon 

7440-41·3 C2InriIm 2.00 J S38 J qIIo~ R9-S81Q.03 1171124 Ii38 HI... 3110 ,-) 
7. 

390'" N 

USEPASSl 

U9EPASSL YES IISL.FD 

74-40-48-4 

7440-50-8 

CdIIII 

Coppw 

7.&OEoOI 

1.40 

31.6 

'.000 J 

~,.~ 

rrP~ 

RS·8L1.o107 

RS·UW24D-05 

1161112 

IIIi/He 

38.6 

8.080 

HlA 

HlA 

".700 Ie) 
IlOO ,a, -

3100 N 
-

ROC 

NO 

YES 

881. 

AIlL. FD 

74J!1.92-1 u.I I.30E.ol lO.eoO mg.t~ RS-&842-03 1241124 90.800 HlA - 400 NJ8CC YES ASl. ft) 

743&-91-8 Metl:ury 1.00e.02 15.2 rngIk, RS-ltw24D-04 31110e 15.2 HlA 1. (al 
400 

23 N 

USEPASst. 

ROC YES IISl. FD 

74*02.0 NI'" UD J 281 J mgIk, RS-9L1-0101 88/116 2l1li "'A 250 
(., 2l 

IIl00 N 

USEPA98l 

R8C YES ASl.FO 

7782-40-2 9IIIen1urn 2A0E41 3.50 J .~ F;!l...'lW2<I().[IS 'lira 3.50 ",... 113 (I' 

I,I!OO 

S90N 

390 

USEPASSL 

RIle 
USEPA8St 

NO BSL 

7440-22-4 S..,. '.20E.oI J 87.3 J rrQlh~ RS-S842-{)3 81102 81.3 HlA 110 (a, 390 N 

31D 

R8C 

lJSEPASSL 

YES ASL.m 

7440-28-0 

7440-82-2 

Thaam 

YanadUII 

2.30E41 

1.70 

UDE-OI 
I5IN 

rngIk, 

rnQ'k, 

RS-S83844 
RS-MW25-06 

121105 

108/121 

9.40E-0l 

S!I4 

HlA 

HlA 

2 (.) 

310 (., UN 
550 N 

650 

ROC 

RIlC 

USEPASSL 

YES 

YES 

ASl,FD 

ASL,rn 

7441J.a1-8 Zir>C 1.10 13,100 J mt)'k~ flS.8BOe.()3 1111112 13.100 HIA 1,600 (.) 23000 N 

23,000 
ABC 

IJSEPASSL 

YES AGL, Fa 

(1) '''~",'mII'''''' dIIIdIId CllllDllllnllion 
(2) NlA - Reb" 10 IIlIlPMlroQ inlol!l'8llOlt lOr IIId1Or~ "illCUUian. 

(3) Scneting TlIIGcI1 'hI1u1 • v.un...s••. In order d pI~: 

.) New Jorser Soil CIeanl4J QIIef\8 . 


_) Ullilell SIll.... En\oinInmenIalPluledon I\gency Sol 8cnerfng L.eods 


\;1 Ri*·BIS~ Concennlon b leslclel1l1.lland Ule. 


(41 RIII ....... I.c-. Seleclcn "-: Inlreqollnl DIII8c:tIon bill AaDdallCl " .. IortCIIIIy (lIST, 


FrwquenI DlladlOII (FO) 

fOliC'" Warmluon A..IIIIII.. (TX) 

AbcMI S_ingleveiS (ASL) 

DeII..Hon.: • =...AppIlQIIIIeMaI ~ 

COPe. ate.....aI POIen'lII ec..c.:rn 
ARAMBC • AppIIca~' or ReI.VlnI llId ~d'"Reqlll--.uro lie ~d"'" 
IN • PrelUl11llVlllr PreMnl 

J • EetIn1IIed Value 

C .. Cerclncgenlc 

N • Non-calCin~I/I'C 

NJ sec • NIW JlWSey Soil CIeaIIup 0IerII 

USEPA SSl • UoWIIId SIllies En,"~ ProID"lion Agency Sol Screelllna ~Is 

RBC =EPA Regl(J.' "I AI5Ic·Ba~ Conocnlnl~on. 
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TAIIlE21.2 
OCCURRENCE. DtSTRlllUTIOtf AND SELECTION OF QEMlCAl..6 OF POTENTW. CONCERN 


RDlIlIln~ Sleel eon.-, ~trf.... Slie 


~cen;lrIo TJmehmo: Fulln 

Medllm: SublUrIIce SolI 
jexpm_ ......_ 1luli1Ulfac. ScI 

&pas.... Pdnt SIIISurIIIr:e Sci 

CAS ChnaII 
(1) 

hti1UII MlnlllUll 
(1) 

M8IIItnJm 'AMmum INs loc:alOtl DatediOtl RanDeD! ConcenIreIlon Back""""", 
(2) 

Sc:n.n.11g 
() 

Palen... I'DIIriIII cope 
14) 

RIIIIaMIe Iar 

NuntIer CGnI:eInIlon Qual." CClllceftlrar,on Qualifier DlNalli...... FrellUB'CY IleIKbf Used far \I1tIue Tllllclty V.,lue ARARITI!C ARAMbC Flag ~ 

COf1Qllnl18llon LIrrII, Scr-*tl Velul Soorce Oe\elon 

«811--. 

In/requenI ~0tI IFD) 

BadcoIlM'd Levels 181(0) 

No To.., InIarJnaIan (NrlQ 

E8H.... Nllr\enllNUTI 
III*Jur 9cr_kIG ll!Vll!l5- 801h RBC, and po.....1I IIRIIR/T1IC ..... UM _ uoediBSl) 

(6) CrIe<tu lor cNordO~•• 
(61 CtIetIa lor e~dOill.4f.n. 
(1) &:teem"" Toddly Value (RBCII, for lie 'Iood' !arm or mengen.... 
(I) SCI.,n,,,,, TOlIdly Valua (RIICII' for lie 'Iood' Iarm at~_ 
1VI Screen,n!! T aU:lly ""lua (RBC,I, fur drCiR'Ulo VI. 
(10) Conc:enllwlan Used III, Scre.lng .. .-mumCGncutraUon. 

S .... 'H: 
NJOEp;.1ure 1888. Go.-.-~ .... fI"'~Glca~Sob. 


US£PA: OIliCed EmargMCy and Ra,,*,lal ~•• '9D8a, 804' ScreentJg Gulltat!a!: TechnTeeI Becl<glOVrId~f. 


USEPA: EPA Retlan HI, ~ 188ft. EPA ~ mRt.slHJaaed ~8I"". 
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fAIllE 283 
OCCURRENCE. OISlRlOU110N AND SaECTlON OF CHEMICAlS or POTENTIAl. CONCERN 

Roebling SIeeI Ccln'clWlY SUpafund Sile 

~reriO TMJIIlI'rane: CunenfIF.... 
iL'edIurn Delnere ....Sedinlll 
I£.~ ..odlUl1\ SeoInIlri 
!Ex"Ou.l ~ Sedlmlnl 

(1) (11 (2) (3) (4)
CAS a-.eaI ~~ MinIInInI M.JIkIun MaIdnMn UnIIa lOC8lon PotenllolDetection Rang. of Conc.nl....DII Pol....... 
 R:IIan;oIe lorBacloGround lIa-*'G COPe 
Nl.I'IIber QUIll_CIlllClrit...... ~uan Qu..... ofl.~~m FflqUrcy 0eIedIcn Used for ARAMBC NlAMBCValue Flag Con~TOJIdI~V'" 

Calcenhlcfl Ltrifl ScreenInG SNeeV..e Del.."", 

CIf SelectIon 
10&-85-2 Phllllll 69.0 611.11J J 1113RCSSll2UDl 420-940 89.0u~'I<a 1.00E+Ol C·) 4.69807 N I1IIC NO BSL· 

<I.fOEtOr USEPASSL 
11&44·5 34DMII~ J J ug/llg'0.0 AS-S0-301 t2l15 420-8lI0 340 2.80e+0I e.)84·170 391000 N RIIC NO BSl 
lMo4iIi,z 411.0 JJ 52.0~ uglllg 42Q.4NORCSS02201 2116 52.0 1.00e'O? (11) 8.3OE<07 N IEC NO BSL· 

6.3OEt01 USEPASSl 
114·744 DI+but......."..... 
 72.0 leoJ J RS-SD«l1 3/13 420.a:z0 lID~'I<II 5.70Et06 cal ?8E+08 N R8C NO BSl· 
....-1 81.0 400~ J uglkg RCSSD2301 !!lIS~ 4e0.a20 400 70-110 1.IOEtOtl Ca. 1.6EtO? N RBC NO BSl 

l.eOH01 USEPA89l 
117-64.0 Sl.O J 53.0 J RCSSOZ2Ql 1113 420-820(J~" 63.0UQII<o 1.I0F.tO. Ce. 1.56E108 N ABC NO BSl· 

1_lIOEtOll USEI"A6Sl 
111-44·4 480BlI(2-e11¥huJI) Phllwl .. J .,000 Ca.MOO J ug/IIg RC88D2001 14116 42O·t.5OII 11.1100 t',20o.t,.OO 4eooO c JUIC NO BSl 

USEPASSl",000 
1&-74-8 61.0c.ba!Gle J J uglllg RCSS02401 2110 421J.8ZO 66.0".0 3~O C32.IlOO (bl USEPASSL NO 8SL· 

49.0111·20-3 Nephhllone.. J l1li.0 ug/kGJ RCSS02401 ttl16 90;.0420-890 230,0lI0 (a)58-80 3.I~E-oe N R8C NO 88l 
3.10E106 USF.PA SSl 

.1·5H 2-Ud11y1naphhlcne 42.0 71.0J J RCSSlJ20MlluglllD Ii/ll1 4z0.840 71.0 3.11IE+08 N (C, NO 88L· ·· 
32.0132064·11 DIbInlllllrH J 54.11 J ug/lla RCSS02401 2110 420.&40 64.0 310000 N (C) NO 8Sl·· · 

I\cInIp/If'..,.. 45.11D-l2·11 J 45.11 J RCSS02201 1116 ~20-840 45.0110""0 3.4OE-06 (., 4.7EtO? N me NO DSl· 
4.70E+06 USEPASSl 

2080116-11 45.0 1111J J Ul)'IIg .ncSS1J2oMl1 42Q.-o?lt6 1110.ta."""",... YES FO· ·· 
120012-7 Anft_ 51.0 :)40 J~ RCSS02401~g 1113 420-880 340 1.00et07 C,) 2.3E<07 N RIIC NO 88l· 

'l.3CJF.:tO, U9EPASS\. 
111-66·3 200 150 J ug.'lcgJBe.ro'....cene RCSS02401 121.3 420 IIiO 36-570 800 Cal 880C RIIC HO BSl 

900 USl:PASSL 
&1).32-6 1411230 J J uglkge.nzacallitTMII RCSS02401 121.3 940420 4~2O 8eo (8) 1111 C RIIC YES A9LFD 

~ USEPASSl 
2QS.!J9.2 1,1)0045.0 JJ u~g RS-SO-MI 12113IknlO\ll~""-- 300~30690 1.000 tOO (') eeoc RIle YES "5l.fD 

9<lD USEPA SSl 
111144-2 560 \HjI<gJ J .BInzo(Q.h./)IIe",'ft8 RCSS02401 11/13 420.sJO 560 23-350!IO O YES· FO 
207_8 30.0 1.000 J IlgIkgBen!O(k)lluoranh!li' J RS-SD·701 lt112 1.000 230-660820 800 (nl 111100 C f!IlC YES ASl.FD 
21e.o'-9 ChIyaene 1.000 J tqkg .6S.0 J RCSS02401 13113 1,000 42-680 t,Doo (8) l18OOO C I!8C NO BS!. 
P-JO.3 Oibenzo(..h)entlomcene 73.0 230 JJ UI:o'kg Il(1O (a)ACSSD240t 8/13 420-Il10 230 811 C RIle YES "Sl.re· 

so \JS[P" SSI. 

1of4 



TA8lE21.3 

OOCIJRREJlCE, DISTRIBUllON AND SELECTION Of CHEMCAlS OF POTENTW. CONCERN 


ROIbI'/lII SIIII~~rfi.Ind S1Ie 


co 
~ 
CO 
(J1 
CD o 
~ 

(J1 
o 

CAS 
N..... 

IcenarloT...........: ~
Hlllm: 0..-RlIIII( SI==~ Seclllnenl• PdnI: SedI...... 

0IMbI 

. 
dnwII 

(11 
NI........ 

CconI:l!nhI;c.. 

NIftInUn 

eu.likr 

UIIIIII"IJITI 
(I, 

Conarnlriltio~ 

L.......m 

Qullif"oer 

U"IIS location 

OIMa_ 

Conun'1II6on 

DaIacIIon 

Foequency 

RanQIlGl 

Detection 

Unl, 

CclnCer*actan 

Usedlar 

Screening . 

~ 
(Z) 

Wile 

(S, 
Sooeenl"ll 

TOIkIyV.... 

........ 
ARARm!C 

Value 

Potenllal 

AIWVTBC 

Sourte 

COPC 
Flag 

[4, 
RaBONI. for 

Contaminanl 

00IeI0n 
ors.e.:ton 

2CJ8.4.4.o Fl~ 72.D J l,eoo J uc;kg RCSSC24Dl 13/13 - 1,lIII0 1IT·1,100 2.3OEtO!l (a, 3.1Et08 N 

3.t0Et08 

RaC 

USEPASSl 

NO BSl 

111-73-1 AIorene 48.0 J 110 J ull"kg RCSS0240! 4fl11 QO..94O 110 - Z.3OEtOS [al 3.1E~e II 

3.10Et08 

flBC 

USEPA6SL 

NO BSl 

193-3908 Indeno(1.2.:J.c:4:IrI_ 14.0 J 560 J ggq RCSSD240! lV13 420 S60 24a 900 'I' 180C 

IlOO 

RBC 

UStPA9Sl 

NO BSl 

15·el1.. "'-uinlh.- n.o J 830 J ~ RCS9D2401 151'1& 800 8JO 21-1EO . · . VES FD 
129-Q).G Pyo-. 100 J 1,500 J 10'lIo RCSS02401 1211:1 IIID 1.600 &0-1.000 1.10EtOB (D) 2.3Et06 N 

2.30E+08 

RBC 
USEPASSt. 

NO 881. 

12·54-8 ,,"-DOE II.IID J 47.0 ugIig ftS.8D-801 14f111 4.20·22.0 41.0 u·n 2,000 ,a) l!OOC 

2.000 
"Be 

USEPASSl 

NO BSt. 

72-55-11 4,... -D00 4.50 J 19.0 '" RCSS02501 6115 420·31.0 18.0 1.4·211 3.000 (II 2700 C 

3.000 

ROC 

USEPASSl 

NO BKO,OSl 

lIO-&3 4.4'·DDT 5.40 J 35.0 LVtII RS.S().6()1 81111 4.20·31.0 35.0 110..250 2,000 (I) 1900 C ROC NO BKO.BSl 

:118·14" """a.a1C 1.111 J 1.10 J IIIJta RCSSD4701 ,,,a 2.2(1·180 1.711 · 100 (bl 
2.000 

110 C 

USEPASSI. 

USEPASSL NO 8SL 
611-118-8 .........fIttCCU......, UOE-ol J UOE.oI J ugtog RCSSD2901 11111 2.20-18.0 UOE.oI · 620 [a] 490 C ROC NO 8Sl 
11·14-1 .1.....-ChIonIone :uo J S.10 J '" RCSSO'"' 2115 2.20.no 3.70 2.3-4,11 500'" \III 1800 r:;f'I USEf'A8St. NO IIKG 
80·67-1 Oleldrttl UOE.oI J UOE.oI J UDtG RCSS028:11 trIll 3.30-31.0 UOE.oI · 42 [I) 40 C 

40 

ROC 

USEPA6Sl 

NO B5I. 

1031.a7-11 EnclDlulfln wlfete 8.4141 J '2,0 ugt:g RCS902101 lftS 4.20-31.D 12.0 · . · . VES FO 
12·~ EndIfft e.l!O J 12.0 un RCSS02501 !li'tS 4.20-31.0 12.0 · 17.000 [al 23000 N 

23.ooD 

ROC 

U8EPAS8I. 

NO 851. 

1421~ Eftdl'lll8kleto,de 4,111 IN 28.0 lilii'ii RCSS02801 4M3 3,110·9 .•0 28.0 21-3' -
eoo US!3''''SSL 

NO IIttG 

57-14-11 g8II"ft8-aDdlnt &.IIOE·OI J 4.90 IN '" RCSS02401 61111 2.2D·I9CI 4.90 1.8-4,7 6IJO'fI [bl 1800 Cll! USEP",SSl NO BSl 
16414.. ~ UO£.o1 J UO J U!J1o!I RCS602401 3115 2.20-18,0 5.80 · 150 [II 140 C 

100 

ROC 

USa>", Sst. 

NO 8Sl 

t1OW069-1 Al!Idor·1254 13.0 IN 120 IN uota RCSSD2501 11M6 80.0·310 120 - 490 (8) 320 C 

1.0110 

ROC 

USEPASst. 

NO IlSl. 

142......5 AIUInIn.1II 2,710 18,eoO J uota RCS802801 11M7 18.800 4.81E+0II-2.03£t07 1.8EtOl II NO ,,"r 
1440.70-2 Clburn 1.3W J 6.890 J ugtog tlS-SO-501 11117 . 6.1111CJ B28.000-li.U9E+oe - - NO NUT 
743.....e hun 3t.200 301.000 ug40g RCS802101 Wll 301.000 I..58E'~.44E_ 2.3Et07 ,., · 110 "liT 
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TA0LE28.l 
OCCURRetfC£, DlSml8UTlON AND SELECllOff OF CHEMICALS Of POTENTIAL COIICEAN 

R()eI]a,. Steel COITCla"V SUpeItI~d Slie 

~r1Onnarr_ Qlnen\lfulllre 
IadIIm: 0.-", RIwr Sedlrrel\l 

~Medium: SlIcIImMI 
~PI*II: SedimenI 

CAS 

Nuntl ... 

a-Rcal 
{II 

Unlrrurt 

Conc~1IIIIon 
"''*tUn 
QuaIiIIII 

Ma_ 
(fl 

CaanIoeIlon 
Mil.....'" 
Quel~ 

Un.. lClC1llion 

tlIt.'-1P111m 
Oelection 

"'tQllellCV 

Range of Concenlnllotl 

0...... \JullfCII 

,*,urwnd 
(2) 

"We 
(31 

9crwnIna 
TaldcllyV..... 

Pol""'", 

IlRARlTIIC 

Palenn.. 
MARnBC 

OOPC 

FIIIII 

e41 
IWanlleIar 

~ 
ConcenInIIan Umte Scr....1ng V.... Sourca o.I.~on 

Of SelectiDn 
1439-85-t Magn..""" 1,500 J 4,IIDO J uglkg ACSStI2801 f7/17 · 4,900 1.82E<G8-4.afE~ · · · NO NUT 
144I).W.1 PoIMo.lum 345 l.26O J ug/llo ACSS02801 17/11 · 2,m &48,QOO.2.38EiOS · · · NO HUT 
1440-23-5 9IIdUn 65.1 J T98 J ug/llg RCSSDZ501 13/11 488-1.040 188 22,4100·150,000 · · · NO NUT 
1440.311-3 I!erUn 58.1 182 J vu.'I'a RS-so.70f 17111 · 182 32,500-114,000 100,000 cal 6.6E.aII " RIIC NO BKG 

6,500.000 UIlEPASSL 
1439-9H M.ngene,e 540 J 1,!1OO UQI\Ig ACSSo:rrol 11111 · 1.900 201,IIQO.1.10801 1.1""07 H (Cl · · NO 8KG 
7440-'''' AnIIm:InV t.~E.ot J 141 J lJIIIIca RS·8IHiOI 4111 I,OIJ.27.6 148 . 14,000 Ca) ~IOOO N RIIC NO BSl 

31,000 USErASSL 
1440-38-2 M_ UD 711.0 """'II FlC880:rr0l 11111 · 78.0 2.coo.a.2DO 20,1)00 (al 430 C RIIC NO aKO 

400 UlIEPA88L 
7440-41·7 e..r,t1lutTl 1.20 1.00 J lJIIIIca RS,so.71I1 17111 · 8.00 470-2,400 1,000 cal 1110000 H RI!C NO BKG 

100 USEPASSL 
1440-43., c.anUIR 3.10 J 10.& J lJIIIIca RS-SIHOI 12112 1080 ~"OCH,IOO 1.000 (~) 78000 ..:of RIlC NO 8KG 

711.000 USl:PA SSl 
7440-47·l 0v0rT*Jm 3U 2D3 ugkCJ RCSSo:rrol 17111 · 203 ttAOO-tI.2DO 3110.000 Cb) :JIIOOOO tif't USEPASSl NO 8KG 
7440-4e... COW 12.2 :rz.7 ugkg RS,So.aIl 17117 · 32.7 7.600·24,300 4.1EiOS N (C) · · NO 8KO 
144o-so.e Copper 41.5 J 416 J UQI\Ig RS-so.eol "'11 · 415 '4,~7&,_ eoo.OOO Itl 3.IE+<IIl N RIIC MO BKO 
7439-12-1 teed 1112 1,1180 J IIg'''O R8-81).~1 11111 · t,OBO 33,300-1),_ - 400,000 NJ8CC NO BKO 

400,000 USEPA89L 
7439-11.. Mtra.ry 1.10E'()1 J 1DOE.oI J ugIk9 RS-So.70t 1117 0.070-0,2(;4 BME.oI 180-280 14.000 Cal 23000 N R8C NO 81CO 

7440-0z.o NIdIII 2l.lI. 160 ~'lcCJ RCSD!X!701 11111 · 1&11 
lfi.1IQO.3t ,3OG 

250.000 (I) 
23.000 

1.6£+06 N 
USl:PA88l 

AIle 
MO 
NO 

8KG 
81<0 

1,000.000 USI;PA SSL 
1782-49-2 Sal.....", •.9Oe'()1 J 3.20 J ug.'Io.g RCSSD3201 7/17 0.880·7.90 3.20 330-7110 Ci3,OOO (a) 390000 " RIle tlO 8KG 

390,000 UBEPASSL 
1440-22-4 801_ 1.70 5.9D J ug/llg ACSSD2501 10m 1.30·2.10 5.90 . 110,000 (g) 3!10000 H nee NO DSl 

390,000 USEPA SSL 
144o-28.() ThlIIum 1.110 J Hilt J ug/llg RCSSozeoi 1118 0.68ct·1.90 t90 &40-1,500 2.000 eel 5~N nec NO 8KCl 
7440-82·2 VIInIdUII 11.11 4:J.D J ug.'lcg RS-SI).!50t 11117 · 43.0 e.7ClO·37.1ClO 310.000 (8) 550000 If RlIC NO OKG 

550,000 USEPA99L 
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TABlE 28.3 . 
OCCURRENCE. OISTRI~TIOO AND saECTION OF CHEMICAUI OF POTEtlrIN.. CONCERN 

Roa"ing SIeo!I ~ny !lJperfund SiCa 

~rIo TImI!Irame: 0urre1ltlFul•• 
~"'" DaIaooranIt Ri_SeoImaII 
jexPocUr1I ,...... 8ed1meftl 

i£.posUr1I PoInI: S.d1nwnt 

CAS 

N..... 
ChemIcal 

(1) 
".,.., 

CcncIr*••.., 

Minill'Ulll 

Quallller 

,....fI1III1 
C1I 

C~nlraUon 

UIIIIinun 

Qualiler 

Units l..ocallOn 

of ....lIInum 

~Uon 

DeIecIIon 
F,equrocy 

Range" 
o.lecb 

Umlta 

Ccwc.ellbdun 

UlI1IFar 

SatHnIng 

DacklranI 
(2) 

v-. 

(3' 
9or"nlnO 

TOlddty VIM 

I'I*nIIII 

ARWTIIC

V.u. 
Polln~1 

ARARIrIlC 

s...c. 

COPe 

FI.g 

(4' 
RaIJooIlie for 

Corol• ....,.nl 

OIl.."" 
or 9aII!cIon 

7+14H64 Zinc 311 7;no J ~ ACSS02501 ml7 . 7.720 182.000«13.000 I.SOE·OS lal 2.3Et07 N 

2.30EOO7 
ROC 

tJ3EPASSL 

NO BKG 

(I) ~""mde:ecled ocnce!'l,..\Ioft. Ildr-..on.: ... Nell I\pflllCabte/Nal Awbble 

(2) BachglOUnd v-.. .. Range c:t COIIIleIII..lon. dal.tI8d In 0tIawwe "'..,. COPe • ChMkII vi' POI8nIaI Conatm 
bKIcgruund IIdImMI ....."111 -.r. ... ,.._ t89ll. ARARlTIIC .. App\IaIIJIe or R*¥anl and AII~~_tfTa. Can....."" 

(3) Screening rmlcH, V.lue =\/at_"wed .ie.1n GIdI:r vi' prea:l8ncw: JH .. PteJU~Praent 

.) .... JeneySclClaaftlJIICIiIIllle " .. Elllmaled VII .. 

b) laIIIad 8IaIes &M............ PnII...on Agency 801 ~ lC\lds C .. CaIdnDglllllc 

cJ RIsIo-1IIBed CGoIcen~ lor relillel1llltlllnd .... N .. Nan-caranogenlc 

Inft-equent 0eIeeI0n bill Ast«IIIIed HlslOllcaly tttl9T) NJ sec =.... Jtnay Sol Cleal1llP Cltterta 

Frequent o.leCIIon IFO) USEM SSL • \JAIled Stales E .... '_I'" ~on Agencr SolI S<:rcenirlg 1ovels 
Ttaddl)/InfannIDon A_a (TXI RIIC .. EPA AogIon II Ri...·1IMI!d Canalntralmll 

IbawJ ScreenlAO I..eweIs (ASlI 

InfNqueftl 0eIetIIan lIFO) 

IIIOI\IOIIfId lIMllIBKG) 

No TOIIeIy WoImaIlall (NTlQ 

ea ..... NlA'lanI(NLlTI 
.....SaMmg lew__ Boltl R8C,.nd IIOIenIIII ~M8C ....... In UHd (BSL) 

(51 Crt.... lor chlordane. 
(P) Cnterla"" endoWhin. 
rr) ~"'.nln~ TCIldcIIy V.IUII (R1IC,1s Far fie 'IaacI' tannvl' mangan8le. 
C8) Scrooning T_citv Value (RBCJ" ror Ihe 'load" tann vi' CIId"*-'m. 
C'8) Sa..nlng TIlllkJIy V31ua (R9C)" Far dn!rIum VI. 
(tGI Concen~Used far Saee~l", • ___canc.nnlan. 

Saur<:II: 
~aw J.ruy Depart'""" 01 EnYtI'lllVnlll'llll ProIIIdIon, J.~.'''' ~DoaJmeJtllbr lite n.tedilfllJn at CbnfemtIeINScI•. 
USEPA, Ollice .. Etnerg!nqo and R......I.. Respanse, -Ny ,119&0. Sal S~~"ce: TedI~1&c/tvff1fltldDoQ/I"tllIf. 
USEPA: EPA Region III, ~ 18li8b. EPA ~ n/ RsIIr-&1H ~11lIIII. 



TAIIlE28.4 
OCCURRENCE, DtSTRlltlTlOH AND SELECTION OF CHE..::AlS OF POT~l CONCERN 

1boU~SIMI c..,..,Superfund !Ita 

SceNlrlo ~ CUlrtflllF.... 
~ CrakCIftkSedinw1t 
~... Medium: SeoInnt 
~UIlI~ 1i.~mIIIt 

(IICII (3)121 C41Uni,,,,..,,CAS OI....CIII Nlnlnun LlaIdnu", UnUs LaDlonMoInIm Oelecllan PoI.nlLll I'tlIenWfWlgecl f:c.ncenlrallOll IIrId<QIQnI CIOPC Re...... lors.:r-fno 
..Imber ~ Qualifier OuIIIlerCClllDllnl..... Frequency ARARlTBCof MeICillun Otteclon' UHdfor ARARITIICTOICIdty VllueYaM Flag CanIe.....-.nl 

Concenll1l1lm IJIri1I Sourcesa~InD(9J \IIbI OeIellon 

Of gelectiOli 

101-9502 Phend ND ND 014 ~t,GOO NO 1.00E-+01 (8) 4.6.1:-+01 N ROCtVJco NO IFD-
- USEPASSl'.70Et07 

\QS.44-5 4·....../IWlIIIIICII 18.0 11.0 J RS-SD-18J W 88.01,200-'.aoo 2.8OE<08 Ie) 3111000 It RBC NO 8Sl-
et-20·3 511.8 J 2.000 RS-SD-180 40'11 380-1,600 2,000 230.000 (I) 3.I0EtG8 H RItC NO 8Sl~'" J ~ -

3.10EO()8 U$EPA881 
111·61·8 2 .... eI\yI..aphl"'*'- J'0.0 J 2.1JIIO RS-So-ISO 419 380-1.800 2.800 3. lOE'oe N (C) SSLNO- - -
111-44-4 1IIo(2-elh)'lt1l1J1)4J Pi1IIIIIMe 740~10 RCSSOO!lOtJ J 41!1 380·1,300 49,,000 Ie)7<10 . ~cuo'ro nBC NO SSL .. '" 

'" 
-

48,000 USEPAsm. 
114-74-2 ND·NO0I*,.~1ItI. 0tI 380·1,600 ti.lOE4O& Ie)NO RIIC NO WOOUE-oo& "· -
132-84-1 IlIbenzoftnn 41.0 850 ..I J RS-So-I60 4111 380-,,800 .lSI 310000 N (C} NO B8L· 
114-84I-:Z 0Ief"rtIphI..... NO ND 0111 611).1,800.. I.OOEo()1 (00)HD RBC NO WOO8.3OE.u7 " -· .. 
 8.3IIEt07 
 USEPASSL 
85-68·7 ~....... 
 140 J 400 .I RCS9OO5IIl 2111 380-1,800 ~ 1.10806 (.) ROC· NO BSLUOEfOl " 

UOE'07 USEPASSl 
117-114·0 OI~ NO NO 019 380·1,800 NO 1.t0E<08 (10) 1.5eE-+08 H ROC NO !FO-

1.81lE0()6 USEPASSl.. ""' 
.74-8 Call1roll! ND NO 014 fllIO",600 NO 32,000 (til 32000 C USEPASSl NO IFO-· 

311.083-32·' Ac4~.phU1"'1 2110 .I RS·$O-17J 2111 380·1,600 2110 3.40E<08 (a) 4.70E<08 HUDta RBC NO IISL-
4.1OEtQ6 USEPIISS\. 

?'JIl-''b-l PI)NO NO 0tI--...."..,. 380·1,800 NO If0· --· 
12G-12-1 AIIh_ ....J J RS·SI)..17 380-1,100 1911 1.00801 (II 23OE-01 H '110 ROC NO IISL'"'20 -

2.3DE'07 USEPIISSl'" 
118-66·3 200 1,900 J flS-SO.1tlD MJ 3110 UOO eoo C., eeocLQ\vBanzo(.....- RPe YES ASL.FD· 

900 USEPIISSl 
_32-8 Ben>-o(al.. 220 820 RS-SO·1SO MJ J 380 78.0-150820 660 . (el He ROC~ YES ASl.FD 

8') USEPASSl 
so.q2O!I·GG·2 8enzo(bllluennt/lenl 1,900 1,Il00RS-So-160J et8 ti6.0·2'20 900 Cal eeocJ I91to REJC- YES ASl.FO 

90D USEPA Sst 
719191·24-2 Btnzo(g.h.I)pIr)tInI 17O 5110 J RS-SO·ISO 3l1li IiIIO .J IID.OIo1ra YES FO 

.201-oa-t 41.0 J 1,500 93.0-2101Ienz~8IIIII_ 1.500 J Iq'Ica 9111~S-SD-'80 900 (nl MOOC REJC YES ASI.. f[) 
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TABlE2U 
OCC~~. OISlRl9UTION ..... D 5B..£CTIOIt OF c:HENICAlS OF POTENTIAl CONCERN 

Roebling s..... Co~SupeIfuI\CIs.. 

Scenerio limeh<ne: Clm!nllFutura 
Mld!vm: CI8ft, Cfeell8edl1lWlll 

Elrposure t.Wunt Bellmenl 
~PoInl: SecImn 

CAS ,.,... a..rbI 
('I

U...... 

CanoMIIalOll 
Mnlnun 

QIIIII-

M8l11nun 
(I) 

ConcenlraUon 

U..._ 

~ 

\hUt. LocaUon 

dI"","nun 

Deledion 

fre.uency 

Range or. p..c..ellon 

DeCectiIlll' Ulediai' 

Btldoground 

VINe 

(2) (3) 
SmenIncI 

TOJcIcIII"III*Ie 

PaIenl..1 

AlWVTIIC 

Polenllal 

ARARfT8C 

COPC 

Flag 

(4) 
RaIIoMI. rill' 
CDnl.m~ 

~.IIC11 llmll SaM1inal8J V.hnt Source o.lellofl 

orSelaclIort 

9.00(1 USEPASSl 
21&-01.. a.,s.. "'.0 ~ 2.400 J uglltll RS-SD-ll1O eJ9 · 2.4110 110·160 1,000 (al 98000 C RBI: NO list 

88.000 USEPASSl 
6)-10-3 DIWImCe.h)lll..... NO NO uglltll · !W 310.1,8110 NO · 1&0 ,el eac RBC NO IFD 

2011-UG FIu~ 11.0 J 2.300 J ug/loCl RS-SO·'BO 9/9 · UOO 81.0·280 2.3OE+08 (., 110 

).,0E4Oe N 
USF.PA SSL 

RBI: NO IISl 

110E'08 USEPASSl 
88073-7 Alaran. 11.0 J 270 J og/loQ R~17 3111 310·1,1100 270 · 2.3DE+08 (al 3.10E4Oe N ABC NO BSl 

19,.394 lndenofl.2.3~ 120 J 420 J og/loCl R!l-SD-'BD 119 380 42C a9.0 900 ,./ 3.10E.08 
880C 

USEPASS\. 
RIll: NO Bst 

IlOO USEPASSl 
aSoO' .. PIwIwIfI..... 41.0 J 1.800 J u!J'hg ns-So"80 1119 · t,llOO 220-260 · · . YES FO 
129-0000 Pyr 1'1.0 J 3.100 J ug/log RS-SO"IIO ",'9 · S.100 65.0·280 1.10E'. (el 2.3lIE+OII N RBC tlO Bst. 

319-1144 tIpM-8HC NO HO ug.'I<Q · !W 1!1O-200 ND · 100 \Ill 
2.30E.08 

100 C 
USEPASSl 
USEPASSl NO IFD 

6"," ,I_IIHC (Und",e) NO HO ug/loO · 01' 3.50-200 NO · S20 (al 4110 C RBI: NO IFO 

50D USEPASSl 
67·7n .1pha~1I 2.10 . J 2.10 J Ug/1oCI RCSSOOOOI 11'9 8.40·2.000 2.10 · 500"' (bl IIt1X1'" I: USEPASSl NO Sst. 
61·1." ~ lAO J 1.40 J UQ/Ioe RCSSD3501 tit 3.so-2.00) 1.40 · eGO'" (bl 1,IIOO(li) C USEPA9Sl NO IISl 
80-51·1 IlIeIdm 2.10 J 2.40 J UQIloo RCOSDloo, :w 12.D-3IO 2.4D · 42 '" 40C RIlC NO liSt. 

.0 USEPA8Sl 

n·",.. 4.4·.(J()O tiD NO UWkG · 0111 12.0-310 NO · 3.000 48' 
23.000 
2100 C 

USEI'll SSl 
ROC NO WD 

72·S!;·1t 4.4'-DDf 4.70 J 4.10 J ug.'I<g RC9904001 1111 6.90-3IIII 4.10 3040",.50 2.«0 .., 3,000 
lme 

USEPA SSl 
RIlC NO ClSl 

2.000 USEPASSl 
eQ.29-3 4.4·~ 130 J 1311 J ~fI RS-$).'8 ,/9 6.911-310 130 · 2.000 . I.) 19110 C RIlC NO eSl 

72·20" 
7421·35-3 

EftCIIIn 
En:Wn allldlyfe 

NO 
t1.o J 

..., 
17.0 J 

uoJofl 
ug.tg RCSSOOOOI 

0/9 
114 

12.o.3lO 
12.0'16.0 

tl> 
17.0 

· 17,000 

· 
I" 

2.000 
2300!1 H 

· 
USEPA SSl 

RIle NO 
vt:S 

I~D 

FD 
160444 HapIaI:hIoI 1.10 " '120 J ~ RCOSD4001 2111 l.SO·200 1.Z0 · 150 c-, 140 C RIle HO 8SI. 

100 USEPA S9l 
'031.07" EndoUIIn .... NO tID iUIII\t · 0/'8 12.0-_ NIl · · NO ITO 

20f4 



--

TIlBlE 28.4 
OCCUfIAf!NCe. OISTRIBUTION AI«) SELECTION OF CHEMICAlS 0* POTE"TlIIL CONCERN 

Roeb~ Sf•• c:aorc-", Superfund SIll 

ISCMlrIo TioneIrIme: Cwrulll'...... 

~dlun: CnlII, Cr_8edimeol
l&potu,.,...... Sediment 

~,.PcMn\: SaIImInI 

(I) (I) (3) (4)12)
CAS a-tI:II MIMIan Na>dmlm IAuImIIIn Uflis \.oalan Oe\8c\loo ScleeNng PaIionIII PatenllllB8t1vWnd COPe RI\1onaIe f<MR.ngeoC Fancnllllon.... ow_COIIC8n1t111an CcIncIftbIlan Qull.. ~1IuIm.Jm FrequlI1C'( ARARfTBC AflAMBCo.tac:tlon UMdfDr Value Tollldt, VIIIuI Flag Coolllllloool 

ConcenIrdotI ~11 80U101Vilul 0eIdanScIt"""' (V) 
O/Stledian 

11091-89·1 Arodor·1254 190 .. 190 RCSS03501 1/9 18.0-3.900 17JJ..32.0 490180 320 C RIIC....11 eSlNOcal" 
1,000 USEPASSl 

7429·90-6 AIurr*Ium 3,TID J 11,'1124.300 RCSSD4001 3,1130-7.8301jQo'1I 24.300 7.IIOE+01' If (c1 NO NUf· · 744()'1()'2 CalciUM 342 6.070 RSoSO·18 818ug/ke 834-1.6206.070 NUfNO· · ·· 143g.S!1-6 11m 15.200 J 17,100 J uglkv RCSSD4001 819 77,100 21,100·54,900 2.30E+01' If (cl NO NUf· · · 743g.i1s-6 M1IgII8Ilum 6&11 3.550 J 919 &11401.130u~CI RCSS~' 3.1iIiO NO NUT· · · · 744()'O!H 1"aIa$sI.... 707 4,0110 9/9J ugIItg RCS8~I 4,C111O 1.030·),700 NO NUT· · · · SGdlllrn7440·23-5 IU J J213 RCDS04001 4111 744·1,310ugkll 21S 40.2·411.1 NO NUT·· · 7440-»3 &.tum 215.1 173 RCSS03llOiJ eI!J 173 19.1·52.7 BSlE.OI Nu~1I 700.000 e.1 RIle NO B8L· 
&.IiOI1+G8 USEPA s.o;t 

743~"5 JMa"IIIII_ m RCSS03001 111114CI.' U~II 112.5-2511 '.1 E-t07'" N (C) NO B8117'· · · 744().»O .NO NONtJJnorr 0/9 8.60·23.1 14.000 la) 31000 N u~"'11 NO RBC NO IFD· 
31.000 USEPASSl 

7440·38-2 uoMenie 23.7 RCSS[MoolJ 440.23.7919 1O,t.1U23.1 20.000 (01 430 C u9'l<u RBC NO BSl 
40Q USEPASSL 

744().41-7 UOE.(II1Ier)II..". UII J RCDSD4001 W9u~1I 3.30 0S90·1.30 1.000 (a) 180000 N RUC NO AS!..· 
100 USEPASSl 

744().4:J.1I 1I.1OE-GICadniuM 3.711J J 0.96(1.1.50Sit 711100'" Nu~ 3.70RCSS0350' 1.000 (e) RBC OSlNO-
711.000 USEPASSL 

744().41·3 CtvamIum 84.2III.' RCS5D4001J till 3!IO,000"" Nu~ 14.2 2U·34.7 390.000 (bl USE:PA99L NO B91· 1440·4&04 Cobalt UO 28.5 J RCSS03501 9/9 4.2Q-8.10uWko 26.5 4.7QEOO6 N (cl t-lO BSt.· ·· 744()..5Q.8 CGpPIII 288 434 J RCSSD3S01 919 434 3.IQEtOl Hu~G tIOO.ooo lal' .• 0·13.2 ROC list"'0n..743V-1Il·1 844 RS·SO·111Ol"d 919 644Il0'l<0 111.1·111.3 400.000 NJSCC NO OSl· · 
400.000 

UlOE-G1Mera/ry RS·SI).I6DJ 4.30 U40.(l.430743'·'1'- lIIJ'kg 419 4.30 14.000 I') 23000 N ABC NO BS!..· 
23.000 USfJ'AS8L 

7440-OZ.o Mek.. 7.1 JJ RCSSD4001 till 5.~()'14.Q45.' 46.8 UIIIE,aR t~UQI1\v 250.000 (a) RBC NO 8Sl· 
UOE<OII USO'A6SL 

3.10E.(It7782-4...2 9I!IerUn 3.80J J RCOS04001 8/9lIIl'llg UO·2.~O3.110 83.000 . (.II 3IIODDO N Rae ,.,0 IIKG 

311O.lIDO IJSEPIISSL 
SI_744t).~ .ND NO 1.70-3.10019 NO 110.000 (a) 390000 NlIIJIIIu Rae NO IFO· 

390.000 IJSEI'A SSL 
7440.211.(1 ;, 70E-OIllIIIflvm 1.110 J RCSSD3001 O.2BO".!lO 1.80219ul1kV 200 (a) 5500 N RSC NO list.· va,.....". 17.117441J.8Z·2 8U J RCSSD4001 34.11·38.5till IIU 550000 ..3'0.000 (slUO'l<O RBe· 1181.NO 

co.c:. 
CO 
(J1 
CD 
o 
..,Jo, 

(J1 
(J1 

3014 



TABlE2B.4 

OCCUMENCE, DlSTRIBUTlOII AND SEl8:TION OF CHEMiCAlS OF POTEHTW. CONCERN 


Roebling 8IeeI Ccnpony 8upeIfOInd lIKe 

s.:.n.r1o Unetame: ClmllUulll,. 

~dlum: en.Ib CM" $edlnoelll 

~u,.MIdLm: Sediment 
lExPoau.. f'IlInI: s.dl*ll 

eM a.dCII 
(I) 

f,trnm ",...,.." 
et) 

MuInun MallIIUII IiIIII locallDn DetICliOR AInOeCf ~.nIun 
121 

Sadvoond 
/3) 

Sc:reenlng I'IICenIII PolenG.1 COPC 
(" 

Relionll.'Of ....... ConwIInIIan 0uIIIIIer Calcef'blklft Qualifier III ............ FteQuencr Dellll:tion USed lor V.lue To..l, VIIIue NWl'TIlC ARARlTIIC Fblg eonllrrinanl 

~ lJmlS Screeqlng tuI Value Source DdeIon 

or Sllledlaft 

744~ Z111C 88.3 1,IIIiO J ugAqj RS-S().11O II!I . 1,050 81,9-SO.8 l.5OEtOI Ca) 
Ii6O,OOO 

2.30E.01 N 
2.JOE'07 

U9£PASSl 

RBC 
USEPASSl 

NO BSL 

11) 	~Imum delKted concenlrallan. DefH-....: •• Not """"cablelNolA..i..bIe 

C2J 	 BIIctoorOund IIIIIoN =AIInge or Qlllcemnlon. deleded In CtIIIb CrN. COI'C =Ctoemical 01 ~ eonoem 

blldlqround led"-' ...... -"111 I•. AIWVTBC .. AAlIcaIIIe III' ~_Appftlllllall ~_Vfo Be CCIMI... 

C!) 	 lknIe.1I1g TCllldty VIllI ••Valu. UleClIIIe, I. order 0' pII,oedaa: .... I'nI,u",*,..." Pm..1 

., ..... JelR'f Sol CIea'lU/l CrllfI1e 	 J a Eallmated VIlJI ' 

b) Uri... Slain &1IIIrClnllWllal PnIIadfon Ageflcy SoH ScreC!nIng ltwls 	 C • Can:l1IDgIIIIC 

cJ 1IIJc·1Iased Cancetilrllcn lor teeidMhlland ... H • tlon-CerclnDlJllllc 

HJ sec • New J-r SQ;f <:lea"", Cl'lIe~. 
lnIteqLl8l1l Oelec:tJon ~ Aaaclaled HII1arIaIIIy IHISTI USEPA SSL • Unled 8181e$ EnWr(ll'fnllnf" PrGIediOn Agency SoIl Sc:n:eI1Ing levels 

Fr~ DeIoc;Ilon (fD) R8C. EPA ~ • RlIk-8llud COIICIIIIIraIcnI 
To.1dIy HDrrnIIIoII Aq/lable CTX) 
Allow !Iaeening l ....CASt) 
Infreq_ 0e18dlon (1fDl 
BaclllJ'DUlld l ..... (BKG, 

NIt TOllfdly IrIrom.ton (/fTXI 
Enflllllf '**Iell! (NUT) 
DtlcrM ScmnIng Levds, 801/1 ReC. IIId potential ARARITBC 'MIuee ...uoed (list) 

(Ii] ("~:Gria lor chlordan.. 

III) SUean..." TOIiCit, ValYI 1R9CJ It lor l1li 'IoocI' Iormol ~se, 
In 5crellll'nll TOIicll, VoIYI 1RfIC) Is far u.. 'iliad' Iorm 01 cadMum. 
18) Screening T Cllicily ValyelRDC)1s.1or dwGrrMn VL 
IV) Coocenl..-on Used few Sclltniog z u.......'" Ccr.centnlbon. 

SQurces: 
NJOEP, J..w19!l8. GuIItInoe~""",. ~1dlWGnd~ Soots, 

USEPA: OfIlI:eol Emeogency IIIId Ramedial RapcI_. ~ ''''''. Sol ~Glltflnce. recfrnicel BacltglOfllld OorumeOll. 

USEPA: EPA ~gion In.l\ilfillf1911b. fA( RfO/On to RIsfr.s.sed CcInc:ent./lDnr. 
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TABlE2U 

OCCURRENCE. OISmlBUTION AM) SELECTION OF CHEMICALS OF rOTalTlAl CONCERN 


RoebIngStaet ~ny~' SUe 


~Rario 'rondrame: Cun-enllFutUfW 

Med:um: ~.. RIver SIIrf_ Waler 
Eapoowre IIaoIIM lIuf'-:e Wa.. 
8Ipo8ur8Pa1n1: T~W"er 

CAS 
NunDer 

ChlIIIICIII 
III 

MInMIm 

Oana*.tion 

Mini""", 

Quaills 

r~ 
III 

eonc.ntralion 

MmIuft 
QualIIIer 

Unlll laaI/l.., 

~MIldrnn 

ConcenlrallQR 

DeIedIan 

Frequency 
~~ 

Deteclion 

umls 

Ooncenhtlon 

U8edb 

Scree"""" (5) 

C2I 
BecIcOIDIIIId 

VIM! 

(31 
Screrilg 

Tadclly V ..ue 

Potential 

ARARfTBC 

VllluaCGI 

Par.-.al 

ARl\RTTBC 

80utte 

core 
RIG 

(41 
AaIanate for 

ConIIII'InInI 

"".0" 
orSlllCllon 

74l11·110·5 
7440-1()'2 ""'""""'" Clldwn 

;M.O 
1.1110 

78& 
13.8'.10 , ~ 

~ 

RCSS'lV33O I 
RCSSW2201. 
RCSSW2501. 
RCSSW2601 

18M8 
Ia,'1 8 · 

788 
13.lIII0 

274-1.890 
1l.3n.13.800 

3e.500 IC) 

· · 
· 

· · 
NO 
NO 

I«JT 
NUT 

1439-8'-6 InMI 236 J 4.471) J ~ RCSSW2lOi url18 · 4.470 442·2.020 10,lIII0 (e) · · NO N.I1' 
1439-15-4 "~"1Un 2.430 11.140 IQ4 RCSSW3301 III!I8 · 8.1A0 3,lIlO-4.!I2O · · · NO tall 

7~t-1 PGWIIutII 1.0lI0 3.260 IQ'I RCSSW3301 18/111 · 3.Z80 1.070-2.0150 · · · NO Nl1T 

7440-23·5 8odI"", 4.1I!111 13,100 ugt RCSSW3301 IBltB · 13.100 5.650·7.710 · - · NO I«JT 
7440-39-3 BorIuIn 24.0 38.4 uIJ'I RCSSW3JOI 18M8 · 38.4 3O.0-37.A1 2,000 (a) 2555 N RRC NO SSL 
1438-96·& II8ngInese 40.1 :H2 uIJ'I RCSSW3301 18/111 · 242 611.6-103 5.110 (C) · · NO BSL 
7440-411-4 

7440-50-8 

c.I 
eq,per 

S.OO 

2.4D 

4.30 

'40 
, U!iI 

191 
RCSSW330t 

RS·5W·701 

31\8 
I6I1B 

1.IJO.4.DO 

UO·5.DO 

4.30 
1.40 

· 
3.10·7.00 

2.190 (e) 

1.411D ee) 
· 
· 

· 
· 

NO 

NO 
BSl 
SSL 

14»92·1 Lead 1.20 J 11.4 191 RCSSW3301 11Ita 2.1 11.4 1.00·7.30 6.00 (I) 15.00 USEPA yt;S ASl.FD 

1440-02-0 NIdi.. 3.70 J 1.40 191 RC!ISW2OO1 2118 2.70-10.0 9.40 · SIll (I) 730 

607 

RBC 
DR8C 

NO 8SL 

~44()'22"'" sa"", UO J HO J "'" Re~OI 11111 I.~.oo 4.70 · 104 (I) 1113 

17S 

RtIC 

DRIIC 

NO DSl 

7~4().28-o Veo,dium 2.30 3.50 ugII RCSSW3lIJI 2118 2.10-3.00 3.sO 3.10-3.50 2511 (C) · · NO BKB 
7~4D.ee·8 Zinc 15.3 2B.6 J ugII RCSSW2401 1&118 · 28.5 29.1·3:1.1 11.110 (b' 10.950 RBC NO BKG 

(I, 	M·nl~cIaIeded~.tlon. DIII~Uon,: ... NotAppllcablelNal~ 
(2, 	 8;d:1I"JU'Id Val.... "Renge 01 cane.n........ deIftted In 011_,. AI.. COPe. CIIen'bI 01 Put.nllal eonc.n 

backll'lNndlUllaatvoa\er ~eveI'Il,rn 190hnd 1190. MMITOC .. ~Icablt or RelevanI and "",roprtoU RequhernorllTo Be Contld-* 
(3, 	 SmenIdQ ToJOiCl, \II.... Values used ••• In «d.r oIp'ecedence: J " ESIn1IIad "alue 

a) N .... .......,. DB' Surfece Wale' QuI.., ~ e .. c.n:1nog1lllc 

b) DRnC SnemQualil,~ N .. Ncn-Cerdnoari: 
() RWt-&sedCaloenhtlgnforr....,... ...... IUlEP .. New JIIMt [)epart'tlonl ~ EtWirunrnenlst Plamlng 

DRBC .. DeI_,.1UwIr Basin ConT*Iee 

(4) 	 RlltllWlleCodes 8e1ec1on Anson: lr*equ.n1 DIlIt1IM bul AasDclaled HIIIorIcaIr (\-lIST) USEPA" Acllm Levd !of L.a.1I 
Frequent DetectiOn (FDJ RBC • RIIk b8aed ConaontraliOft 

T0lIId1y Infof/'ldan AV811Bb1e (0) 


Abova Sr:reemg le1lds &ASl) 

DIIteiIon R..IOf': "equenl DelecUon (Irol 


Baclgou/1d LIMII (8I<G) 

No Tlllllclly ,",_DOn (NTIl) 


EaenCiII Nuldlt1l (NUll 

BelOW Sa........11 LIVWf.. DellI RaCe Md paIIIrM ARARlTBC vaIuu •• used (BSL, 


(&) t:oncent..tion lJIedfor ~O"M~""""OdecIedConce.~1I1*I1 

(81 INs "191. 
S_c••: NJDEP. 19111. Surlaca "/al. a.lilY Collen. AppIicebie 10 New..lener. Fre~Ho.Tw! "-lilt Cttlerta. 

DRBC. 1197. aamQudlyOlljlldivea lor SVslenaic ToocIaInIIlcr hI~.River Enay. Fl'llllwalerObjecllwee iii filii and Walerlngesuon. 
U8B>A:EPAAegIonQI.A!dI9geIl. B'A~/IIRl'P-Ilued~. 	 ' 
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TAIIlE2U . 
OCClllRENCE. DlSTRIBUTlOfoI AND SElECTION OFCHEMCALS OF POTENTIAl CONCERN 

ROob:ing SIeoII ~IIY lqafund SIe 

Scenlllo Tlmefllme: CUlfenllFlJlure 

MedIUm: Crell. Creel Surf_ WI'" 

~1MdWIl 9..fKeWaIer 
iEllpoMn PaInt: IU1IOe WII. 

CAS 

Nu.-er 

Cftlllfcli 
(I) 

'Anl"""" 

CanctnIIlIIIan 

UnillUm 

au"'l., 
Mmnum 

II) 

CcJnr:tonhIon 

......... 
QuaIl. 

Un"_ lDcalon 

ofMaIlinVn 

Coocen1raU;" 

Delec1lon 

Frequerq 
~GI 

Deleclim 

Umils 

ConI:er*aIIcn 

Usedb 
8aeellinll (5) 

(2) 
BattgrllUlld 

vallie 

(l) 
!Ia"eer*lV 

TOIIIdlyV~ 

I'IaI«1UIII 

ARAM"BC 

Value 18) 

PoIenIai 

ARARTTBC 

Sourc. 

cope 

Flag 

Ralonalelor 

~ 

DeleUon 

or s.t.~11On 

(41 

1429-~ 

1440.10-2 

1440-011-7 

7~O·23-6 

743fl..111M1 

1438-95-4 

1440-»3 

7439-96-5 

7~0..2 

7+40-48-4 

1440-50-8 

',.,8-92-1 

7440·22-4 

1440-112~ 

7440-611-8 

Aluminum 

CIIcItm 

~Ium 

SocIum 
IrOR 

Magneolum 

BIriIm 

Manlll_ 

mane 

Cdld 
Copper 

LeeiS 

Sllwe, 

v..-um 
ZInc 

84.0 

11.880 
1,650 

a..ouo 
44. 

3,350 

27.4 

113.1 

1.110 

1.80 

3.?0 

1.20 

3.50 

4.40 

18.8 

J 

1,850 

,a,100 

4,200 

te.too 
a.5&o 

'.ttO 
5U 
472 

'.110 

:2.10 

:14.' 
ZU 
3.110 

4.40 

til 

J 

J 

...... 
UIJII 
lQC 
lQC

•• 
ug.f 

ug.f

•• 
ugII 

• 

.. RCSSW350' 

RS-SW-l1 

S-SYJ·It 

RS-S\¥·t8 

S-SW-19 

S-SW-It 

S-SW·111 

~W-1& 

9-SW-1' 

I1CSSW3S01 

RS-SW·t1 

a-SW-1; 

RCOSW4001 

RCDSSW3S01 

RS-SW·t1 

818 

818 

818 

1119 

~ 

8111 

8111 
119 

119 

3111 

!III 

8111 
110 

'JR 

8111 

-
-
-
-
-
-
· 
-

1.0-.u 

3-&.0 
3-6.0 

· 
WOO 

2-8.0 

· 

I,GSO 

16.100 

4.200 
18,100 

8,!iIIO 

11.110 

SO.& 

472 

1.80 

2.10 

3U 

21.3 

1110 

4.40 

111 

3.2~O-3.1MO 

11.550-9.3911 

6.000-1.720 
4,710-S,_ 

1D,400-1II,100 

3.1110-4,, 10 

37.2..39.8 

141-225 

4.'0-7.10 

:).70·4.110 

4.20-4.20 

a.20-8.1O 

-
12.9-14.1 

2U-27.e 

38.500 (el 

. 

. 
-

10,950 (c) 

-
2,000 (al 

511g1'1 (cI 

0.017 fa) 

2,1110 (cI 

1,460 (c) 

5.00 (a) 

518 (a) 

2!i8 (c) 

9.110 (II) 

-
-
· 
-
-
-

2655 N 

· 
0.114& 

9.19 

· 
· 

16.00 

113 

801 

· 
lO.'SO 

-
-
-
· 
-
· 

ROC 

-
ROC 

DRIIC 

-
-

USEP~ 

RBC 

onec 
· 

RBC 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

'YES 

NO 

NO 

NO 

NUl 
NUT 
NUT 
NUT 
WT 

WT 

BSL 

BSL 

BKG 

BKQ 

BSL 

A8l.FO 
BSL 

BI(G 

BSl 

(1) Urilftlll'lmaloi""m cletlCled concenttallon. DtfttinI: •• Nol AppIlalblentat Avallnle 

I2l NJ/\· ReItr 10 luppo'tlrlgltillnl1lllon lor IlaClogrvund dscussiOn. COPe K Chernlcel CIt Palen..1Com:em 
Becllground Vlloes dill...., lram lIalsticl1 "nalpls. FCIIDo ReGfon8lguldllnce Ind pIOOICle ,uppOflng Inlo"'"lIon. ARARIJIIC • Appbble II' AoIa¥tInt nI ApptaprIaII Rec!I*,,,.,,t/To III e:on...t.ad 

13) 	 ScIHnl"ll TCIIddIy Val... =Values ~_, 11'0 OIdeI of p~ J. EsUIIWled V... 


_I New..letle, OEP 9urfKe WeI.- QuIt., IiIIIndIlCIsl .......... tte.Ih) C • Clrclnagenlc 


b) 0R8C SlreemQua\ly~ N .. Non.c,rctMgnc 


CJ 	RISk· BasedConcenIIIIIiOR lor ~HellapHie( NJDEP =Neo¥ Jel"), Depar1menI of EmIronmenlal Plar1lll~1I Surface Wiler Qu.I~)' Ditell 

MBe • 011_. 111\.... B8IIn CaIrrriII8I 
(4) 	 RIIIOIIII, Cod_ 9oI1dGn AN",: Wreqllenl DelecUon bul AtlOCllledlttlorlClly IHIST) USEPA • AdiIlll ...... 1a! Lad 


Frl!Q\JenI Oetectlon IfnI ROC - Rilk ~I'" CIIIK8'IhICn 

To*", ,",,0""- Avalrll>le (TX) 


Abo\'8 Sct-*'G L..... (ABlI 


......q""'" Oet~ I'FOI
00 Blctaround levllls (DKGI
A No TClllcily InlotlWlNOn (NTJI)
00 Entnlll NuIrIInI (NUn(J1 

Below SaeenlnllllVeiS. Both RIle, a~1I ~ ARARlTBC vaIIIes.e IMII (IlSLIU) 
o ~ COIIClnlratlcn UHd For ~. Ma......De\ectld concentretiOll 

~ It!) U"ils· '91. 
(J1 (7) ScreerIlng TolIIcItr va. (RIle) 11 far 1111 'ODd'Ia"" of lI'II~r\"'. 
00 10_": 	 NJDEP. ,•• 6uIfIa W.I.,·QullllyO"... AIoIIIcaIlIelo """"'/MY: F.......... Holman Healtll Criteria. 

DRBC, '"7. a.m QudlyOlllectlvll1ar &,oIIell'lltic TGlllcMllb.,. DIII__ RI"Ir Eslully. FteshUller Objecti¥M b- FiIIIlrId WII« "'a~ICIII. 
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TABl.E2U 

ClCCI.ImENCE, DlSTRIUII1'ION All) SElECTION OF CHEMICALS OF POTENW,l CONCERN 


Roeblnll Steel ~ny Superfund Site 


Scenario r....brre: C'urrenliF..... 

[Mad- c-ebc..et ~Wat., 

I&Posure ,Aed_ FbI! llssue 

iExPoaura PdnI: F11!111iurn Cran, Cleek 

CAS 

Number 

Ch8lriclll 
(I' 

a.tlnll_ 

c-nlnlUon 

MII*nInt 

QIIIIIIIr 

MuIonIm 
(11 

CcIncerInIlm 

Ma........ 

Qu." 

UnK. lOCIIIIan 

oIMuiJ1lUm 

ConcellQlon 

DeIIIcIl"" 

frwqUl!nC:¥ 

Rangaol 

Detection 

Lim" 

Ca1cenlration 

UloId lor 

~(61 

BadognlllPd 
121 

V.'ue 

(3) 
Sa....1ng 

T~tyYa1u8 

rO'etI~., 

ARARITDC 

VaIuIt 

poIe"u.1 

ARARfTBC 

SouIQ 

COPe 
flag 

(4) 
ltaftonal. 'or 
CDnl8mlnent 

Delellan 
orSeleclan 

12·5-408 "",'-DOD 20.0 J 3ZJ) J ugJl<c RSoCF.o2 215 14.0·18.0 32.0 ~'" U C · · YES ASL. FD 

12·5s.9 4,4'·OOE 180 J 83.0 J ~ Rs.cF.o30 515 · 83.0 ~A 8 C · · YES ASL,rD 

1429·80-5 AIuMnurII 1.10 J 1.10 J rroo'g RS-CF.04 IiI& · B.70 ~" 1,400 H · NO NUT 

7~71J..2 <:'I~ 1,120 oJ tl330 J rroII<~ RS-CF-03 515 · 8.330 HI" · · NO NUT 

7439-1J!>.4 . t.legn.... S07 J 1111 rrg/II1; RS-CF.ol 515 · 511 HI'" · · NO NUT 
1440.()9.1· PoIIltIuIII 303M &.3SO mgIk, RSoCr.o1 515 · 1.3. NIA · · · ItO NlIT 
7440·~ Soch_ 489 J 1.120 J 119'k, RSoCF.(13 515 · 1,120 NIA · · · ItO N\JT 

7439-VG-6 Uanv 1.00 " 1.111) J 119'k, RS-CF.(13 3Il · 1.80 NIA 190'" N · · NO DSl 
7410·50-8 eq,per UO J IIB.O J mgIk, RSoCF.o1 415 1.00 1•.0 NIA 64 N · · YES ASL.I'D 
743~ IrDII 12.11 J 28.8 J I19'kG RS-Cf-03 515 · 28.8 NIA 410 H · · ItO NUT 
1439-82·1 lead 2.30 J 4040 J "9'1<, IIS-CF-04 215 I.M 4.40 HI'" · C · YE8 FO 

74J9.11041 Ul!ra.ty 4.OIJE..lIl 4.11OE.ot n'QIk~ RSoCF.o1 115 UOE-Ol 4.00Hl ItIA • N · · YES Fa 

7140-12-2 V...... 1.00 1.00 II'OIkt RS-a'.o3D lIS 1.00 1.00 NIA 1.11 N · · YES IISL.FD 
1440-88-8 llllC 9.20 85.0 110'1<8 A8-CF.04 515 · 6S.0 NI" 410 " · · YES AIIL.I'D 

(t) MII~n"._lIh1\Jf!\dllKtad conc:.nQlon. Dllllnl&ona: ... Hal Al'(lIc:IbIeotIaI".... .... 

(2) MfA· No! Applicable; 110 118Ckp.nda" a..alahle coPe =Ct.ricaI ", l'cJtenliai Cbnoem 

13' ScftIIII", T~Vllue .. RI$IC-IIaSed COIICaIIralon lOr fisft. ARARfTBC • A/IIIIlCeblt fI( R~_ end 1\CII!IOP<18-R~~o a.COftSodMid 

EPA RegIoIIIII. 'QIIab. EPA RegIon • Risk-a...d Co~cennIonI (ABC.). J • e-Iod lleiue 

(4) RalOIIIIe Codes SeIedIIn ReaJOft: l-1IrtIqUI!I1I DetedI... buI AssocIa(ed HI.krlaIIIJ (HlST, C " Oorc1nugenlc 

Frequeni 0eIedan (FD) N -Ib!·c.cmogedc 
TOIIfcly lnIarrne'on A""','1e rn<I 
AIIcM SCletn1ng La..., (ASL) 

"rnqu.nI DIIaeIIon (FD) 

a.d<CJWIId l ...... (BKGl 
co No TOJdy 1.......1Icn (ffTlQ 

~ essential ~~UT' 
UI Below ScI~ lewell· BOI~ Ree, llId potenliel ARARfTBC _ues., ... (BSL) 

(0 (6, Sctalo*Ig TollidlrVe. (RBC'i.lortlleTood'form",......-. 
o 161 CGnca*alOfl UIed 'II'~. ra...... eoncen....... 
~ 

UI 
(0 
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TAllLE2U 
OCCURRt:NCE. DlSTRIBUTlON At«) 8ElECTIOH OF CHE~ICALSOf POTENTIAL CONCERN 


AoeI*lG S!H! ~n\lSdpe.bld SUe 


ScBwIg T""'''''I1III: C.rl'lllll 
MMium: ~f4 SaIl 

EIIpotuM Y.cIbft ~r I'8rIIcuIIIeI 

BrpocuM Poitll: DvoI!MIncI" PIftIcuIales 

CAS o-tml 
(II 

N,*",", ~ 
(1)......... t.Iann Unlll localon DelICIIOn RenQlluf ConcIIo*wIon 

PI 
~ 

PI 
SCI-*'G Polential I'IIIInIIII cope 

14) 
Refton.1e for 

NuntIer ConctnnIon OUIII., Caral*atlon Qua_ d Maoi""", 

Concenlnlllon 

F""IlJII~cV Daleclilll'l 

lftb 

Used for 

8cre~ 

Valle TOJIdty VIbI ARARfTDC 

v.... 
NtWT1IC 

Scue. 

F1eg CoII".....n! 

011.."" 
01' SeIedIaA 

74211-Il006 Aknhn 0.46 0.66 ~orm' RS-JIR06-oo3 212 · 0.56 HlA US N · · NO NUT 

7440·70-2 C31cium 2.8 U pg!m' Rs.AR2B-002 111 · 2.8 HlA · · · ItO NUT 

U39-IIII-' ..... I).2ot J 3041 J pwm' R~AR04-OO4 2~4 · 3.41 MIA 1._ N · · ItO I«.IT 
U39-85-4 Ma~ 0.54 0.11 PI)'m' R5-AR04-OO1 12112 · 0.8 NIA. · · · NO I«.IT 
H40-'7 I'IMIaIum 0.211 0.71 p~'m' R5-AR04-OO2 18111 · 0.71 MIA · · · NO NUT 
1440039-3 ..111m 0.01 J O.OZI J pgfrrr' fl8-AR04-003 23/24 t.71E-02 0.021 NIA. 0.1111 N · · NO BSL 
7439...5 !qroga.... 0.D08 J 0.2219 J "gfrrI Rs-AA04.Q04 24124 · 0.22 NIA. 0.00&22"" N · · YES ASl.FO 
1440.38-0 ANlfrat, 0.0022 0:0031'1 1IOfrtI' RUR2A.0D2 1112. 2.1 ZE-03-2.28E-OZ 0.G038 NIA 1.48 N · · NO BSL 
1441h111-2 AneRc 0.0004 0.0028 1IOfrtI· R~AR04-OO2 '~4 · O.lJ02ll IlIA 4.111E-D4 C · · YES ASl.FD 
7441).43.11 c.Jnf_ O.OOOG 0.00\7 1JII.'nI' R9-AR04.QIM 1124 II.IOE-04".7OE-D4 0.11017' NIA. 1I.IIo4E-048 ) C · · YES ASl.rO 
7440.... Coblll O.oooe 0.0017 1IOfm' R~AR01-002 8123 8.90E-04·I.10E-03 0.0011 MIA 219 H · · NO BSL 
744()'50-1 CoPllll' o.ozz 0.011 p~'m' RS.,I\R2B-OCI2 24124 · 0.1171 NIA. 146 N · · NO BSL 
7439-92·1 lIIad 0.012 J UN J p~'m' RUA04·004 24124 · 0.1l1li MIA · 1.!1 HMOS YES FD 

1440-G!2-G Ni~1 0.0028 J 0.0150 J ~o.'m' RS-AR03-D02 24124 · 0.0185 MIA 11.0 H NO BSL 
7440-22-4 Sillltf 0.0012 J 0.0012 J P~'m' R8-AR03-D03 3121 O.20&04·I.2~-o3 0.0012 MIA ".3 N · · NO BSl 
7440-28-0 Thdurn 0,0002 J 0.0002 J "orrrf RUR04-OO1 3/24 1.OOE.C)4· t.4DE-D4 0.D002 MIA '.2lI8 .. · · NO BSL 
U40.e;z·2 YanldUn 0.0023 J C).DI03 J Il')'rn' RS-AR04-004 2~4 · 0.0'03 HlA 26.8 N · · NO BSL 
7~4f).8&.4 llnc 0.D!i3 J o.•n J P~""" RS-ARC4·004 ~4 · 0.917 HlA ',!J15 N - · NO BSL 

(I) l~"","lfelacted c:oncentTalon. o.lnllone: •• Nol Apf)Ilcabl..,.,. AlllIIabIa 

(2) MIA· Mal Appl!callle: ...,badograund dIIa....... COPe • Chemlcll 01 PGIanIII Cone.,. 

(lJ StnMinm TadCllyVllue 1! Risk.aa.l C_1nIIon lor • ....,....1e1r. ARARIT8C • AAlIcabIe tW ~ Ind AlIP!'OIritle ~~"ro lie Conlldered 

[1'1\ ~ II. 1"l1li. EPA RecI'M. Rillr-llaed ContenIrM_ tRBCs). .IN • Pf.~...1y Pruant 

(~I Rlilonele Coal, s.tIian Rea5On: "equen\ Delec1lon bill AIIcIcIIled HI*rtC:II, CHIST) J " EsUmlled VaMI 

frequenl DeI.~ClII IfDl C =Can:inogank: 

TOJlclr InIIIImIIIan Awl",,, (lX) 

Above Scr-.'IIng l.,.CASLI 
H • NM-CIId~gIIIIIc 

HMIlS· Hatlonll AntierIt ~r QuaI;ly SbIdIrds 

co Deletion Rutan: awequenl Detec1lan (lFOI RBC "R.st. Based C~lr.Uon 

~ BlcIIOround ....... (8K9) 
co 
UI co 

N!) T CUdDIV Inforlilallon (HOI) 

Esaentlal .u.... Cl«./Tl 

o Below Screering Lewers- 8IlIII RI!Os ....poIeoolit AAAFllTBC values I" ...d (BSLI 
..10 (51 ScI...lng T0IIII:ft, v.IIIe CRBC) It lor II, 'food' !ann 01 _gM.... m 18l SctenIIIQ TGJldIy Y*- (nBC) !alar III. 'iliad' foom of ~n'bn. o (7) ~ening TOlKIIy v.... (RI!C) Is b cllIVlTMI1 VI. 

(8) eonc.. •• on u..Ilar ~. MDlnumCont.enlral.aft. 
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TabItI28.9 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAl CONCeRN 
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Table 211.9 

OCCURRENCE.OISTRIBUTlOtI AND SELECTlOtl OF CHEIAICALS OF POTENTIAL OONCERN 


RoebIiro SIDe! Company ~rfund 8M 
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TABlE2IUO 
OCCURRENCE, DlSTRIlUTION AND Sl:LEC11ON OF CHEMICAlS OF PO~L CONCERN 


Roef:IIng Steel ec.rtlIny Supwfund SlIa 
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Table 28.11 

Occurrence, DIstribution, and Selection of Chemicals of Concern (COC) 
In the Delaware River 

Exposure Medium: Sediment 

Chemical of 
Potential 
Concem 

Minimum 
Conc.' 
(ppm) 

Maximum 
Conc.' 
(ppm) 

Background 
Conc. 2 

(ppm) 

Screening 
Toxicity Value 

(ppm) 

Screening 
Toxicity Value 

Source2 

COC 
Flag 

(Y or N) 

2-Methylnapthalene 0.042 0.071 - 0.070 U.S., ER-L Y 

Acenapthene 0.045 0.045 - 0.016 U.S., ER-L Y 

Acenapthylene 0.045 0.190 - - - Y 

Anthracene 0.051 0.340 - 0.085 U.S., ER-L Y 

Benzo(a )anthracene 0.200 0.850 0.035-0.570 0.261 U.S., ER-L Y 

Benzo(a)pyrene 0.230 0.940 0.040-0.620 0.370 ONT, LEL Y 

Benzo(b)fluoranthene 0.450 1.0 0.300-0.630 - - y 

Benzo(g ,h,i)perylene 0.080 0.550 0.023-0.350 0.170 ONT., LEL Y 

Benzo(k)fluoranthene 0.039 1.0 0.230-0.660 0.240 ONT., LEL Y 

Chrysene 0.065 1.0 0.042-0.680 0.340 ONT, LEL Y 

Dibenzo(a,h)anthracene 0.073 0.230 - 0.060 ONT., LEL Y 

Fluoranthene 0.072 1.6 0.067-1.1 0.600 U.S., ER-L Y 

Fluorene 0.048 0.110 0.420-0.940 0.019 U.S., ER-L Y 

Indeno(1,2,3-cd)pyrene 0.074 0.560 0.024-0.350 0.200 ONT., LEL Y 

Phenanthrene 0.072 0.830 0.027-0.450 0.240 U.S., ER-L Y 

Pyrene 0.100 1.5 0.050-1.0 0.490 ONT., LEL Y 

Arsenic 5.3 76 2,000-8,200 6 ONT., lEL Y 

Chromium 32.2 203 11,400-46,200 26 ONT., LEL Y 

Copper 47.5 475 14,900-76,600 16 ONT., lEL Y 

Iron 31,200 301,000 1,580,000-3,440,000 20,000 ONT.• LEL Y 

Lead 79.2 1,060 33,300-83,600 31 ONT., lEL Y 

Manganese 540 1,900 201,OO~-1,190,OOO 460 ONT., LEL Y 

Zinc 378 7,720 182,000-903,000 120 ONT., LEL Y 

Key 
Conc. = Concentration 
- = Not Available/Not Applicable 

Notes 
1 Minimum! maximum detected concentration above the sample quantitation limit (SQl). 
2 Background Value=Range of background concentrations detected in Delaware River background sediment sampling events in 1989 

and 1996. 
3 Ont LEL .. Ontario Lowest Effects Level: Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario . 

Persaud, R. Jaagumagi, and A. Hayton. Ontario Ministry of the Environment, Ontario, August 1993. 
U.S., ER-L" The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status and Trends Program. 

NOAA Technical Memorandum NOS OMA 52. E.R. Long and L.G. Morgan, 1990. 

848590164 




Table 28.11 

Occurrence, Distribution, and Selection of Chemicals of Concern (COC) 
In Crafts Creek 

Exposure Medium: Sediment 

Chemical of 
Potential 
Concern 

Minimum 
Con c., 
(ppm) 

Maximum 
Conc.' 
(ppm) 

Background 
Conc? 
(ppm) 

Screening 
Toxicity Value 

(ppm) 

Screening 
Toxicity Value 

Source 3 

COC 
Flag 

fY or N) 

2-Methylnapthalene· 0.040 2.6 - 0.070 U.S., ER-L Y 

Acenapthene 0.038 0.290 - 0.016 U.S., ER-L Y 

Acenapthylene NO NO - - - y 

Anthracene 0.120 0.190 - 0.085 U.S., ER-L Y 

Benzo(a)anthracene 0.200 1.9 - 0.261 U.S., ER-L Y 

Benzo(a)pyrene 0.220 0.920 0.079-0.150 0.370 ONT., LEL Y 

Benzo(b)f1uoranthene 0.050 1.9 0.056-0.220 - - y 

Benzo(g,h,i)perylene 0.170 0.590 .090 0.170 ONT., LEL Y 

Benzo(k)f1uoranthene 0.041 1.5 0.053-0.210 0.240 aNT., LEL y 

Chrysene 0.048 2.4 0.110-0.160 0.340 aNT., LEL y 

Oibenzo(a,h)anthracene NO NO - 0.060 ONT.,lEL Y 

Fluoranthene 0.081 2.3 0.061-0.290 0.600 U.S., ER-L Y 

Fluorene 0.081 0.270 - 0.019 U.S., ER-L Y 

Indeno(1,2,3-cd)pyrene 0.120 0.420 .US9 0.200 aNT., LEl y 

Phenanthrene 0.047 1.8 0.220-0.260 0.240 U.S., ER-L Y 

Pyrene 0.079 3.1 0.065-0.290 0.490 aNT., LEL y 

Arsenic 4.4 23.7 10.1-15.2 6 ONT.,lEL Y 

Chromium 19.6 64.2 20.5-34.7 26 aNT. LEL y 

Copper 26.8 434 3.1-13.2 16 aNT., LEL y 

Iron 15,200 77,100 21,100-54,900 20,000 ONT.,lEL Y 

Lead 77.6 644 15.1-18.3 31 aNT., LEL y 

Manganese 40.9 873 92.5-259 460 aNT., LEL y 

Zinc 86.3 1,050 61.9-S0.6 120 ONT., LEL Y 

Key 
Cone. =Concentration 
- = Not Available/Not Applicable 

Notes 
I Minimum! maximum detected concentration above the sample quantitation limit (Sal). 
2 Background Value=Range of background concentrations detected in Delaware River background sediment sampling events in 1989 

and 1996. 
3 Ont LEl = Ontario Lowest Effects Level: Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario. 

D. Persaud, R. Jaagumagi, and A. Hayton. Ontario Ministry of the Environment, Ontario, August 1993. 
U.S., ER-l = The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status and Trends Program. 

NOAA Technical Memorandum NOS OMA 52. E.R. Long and L.G. Morgan, 1990. 

848590165 
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SELECTION OF EXPOSURE PATHWAYS 

Roebling Steel Company Superfund Site 


Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

CUlTent Surface Soil Surface Soil Surface Soil Trespasser Child Ingestion 

Dennal 

Inhalation 

On-Site 

On-Site 

O~-Site 

Quant 

Quant 

Quant 

It is assumed that child trespassers may ingest surface soil while on
site. 

It Is assumed that child trespassers may have dennal contact with 
surface soil while on-sile. 

It is assumed that child trespassers may inhale surface soil while on
site. 

Air Particulates Downwind Air 
Particulates 

Downwind 
Resident 

Adult Ingestion Off-Site None It is assumed that downwind residents will not have on-site contact 
with surface soil. 

Dennat 

tnhalation 

Off-Site 

Off-Site 

None 

Quant 

II is assumed that downwind residents will not have on-site contact 
with surface soil. 

Residents currently live downwind of the site and therefore may be 
exposed to particulate surface soil matter originating from the site. 

Child Ingestion 

Dennal 

Off· Site 

Off-Site 

None 

None 

It is assumed that downwind residents will not have on-site contact 
with surface soil. 

It is assumed that downwind residents will not have on-site contact 
with surface soil. 

Inhalation Off·Site Quant Residents currently live downwind of the site and therefore may be 
exposed to particulate surface soil matter originating from the site. 

Future Surface Soil Surface Soil Surface Soil Resident Adult Ingestion 

Dennal 

Inhalation 

On-Site 

On-Site 

On-Site 

Quant 

Quant 

None 

II is assumed that the potential exists for future residential 
development of the site. 

II is assumed that the potential exists for future residential 
development of the site. 

It is assumed that anticipated landscaping. paving. etc. will eliminate 
the surface soil inhalation exposure pathway. 

Child Ingestion 

Dennal 

Inhalation 

On-Site 

On-Site 

On·Site 

Quant 

Quant 

None 

II is assumed that the potential exists for future residential 
development of the site. 

It is assumed that the potential exists for future residential 
development of the site. 

It is assumed that anticipated landscaping. paving. etc. will eliminate 
the surface soil inhalation exposure pathway. co 

~ 
co 
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SELECTION OF EXPOSURE PATHWAYS 

Roebling Steel Company Superfund Site 


Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Sitel Type of Rationale for Selection or Exclusion 
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Site Worker Adult Ingestion 

Dennal 

Inhalation 

On-Site 

On-Site 

on-Site 

Quant 

Quant 

None 

It is assumed that the potential exists for future commercial/industrial 
development of the site. 

It is assumed that the potential exists for future commercial/industrial 
development of the site. 

It is assumed that anticipated landscaping, paving, etc. will eliminate 
the surface soil inhalation exposure pathway. 

Con
struction 
Worker 

Adult Ingestion 

Dermal 

Inhalation 

On-Site 

On-Site 

On-Site 

Quant 

Quant 

Quant 

It is assumed that the potential exists for future commercial/industrial 
development of the site. 

It Is assumed that the potential exists for future commercial/industrial 
development of the site. 

It is assumed that the potential exists for future commerciallindustrial 
development of the site. 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Resident Adult Ingestion On-Site Quant It is assumed that the potential residential, ~mmercial, and/or 
industrial development of the site may expose previously unexposed 
subsurface soils. 

Dermal On-Site Quant It is assumed that the potential residential, commercial, and/or 
industrial development of the site may expose previously ullexposed 
subsurface soils. 

Inhalation On-Site None It Is assumed that anticipated landscaping, paving, etc. will eliminate 
the subsurface soil inhalation exposure pathway. 

Child Ingestion On-Site Quant It is assumed that the potential residential, commercial, and/or 
industrial development of the site may expose previously unexposed 
subsurface soils. 

Dermal On-Site Quant It is assumed that the potential residential, commercial, and/or 
industrial development of the site may expose previously unexposed 
subsurface soils. 

Inhalation On-Site None It is assumed that anticipated landscaping, paving, etc. will eliminate 
the subsurface soil inhalation exposure pathway. 

Site Worker Adult Ingestion On-Site Quant It is assumed that the potential residential, commercial, and/or 
industrial development of the site may expose previously unexposed 
subsurface soils. 
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SELECTION OF EXPOSURE PATHWAYS 

Roebling Steel Company Superfund Site 


Scenario 
Timeframe 

Medium Exposure 

Medium 

Exposure 

Point 
Receptor 

Population 

Receptor 

Age 

Exposure 

Route 

On-Sitef 

Off-Site 

Type of 

Analysis 
Rationale for Selection or Exclusion 

of Exposure Pathway 

. 

Dermal 

Inhalation 

On-Site 

On-Site 
. 

Quant 

None 

\I is assumed that the potential residential, commercial, and/or 
industrial development of the site may expose previously unexposed 
subsurface soils. 

It is assumed that anticipated landscaping, paving, etc. will eliminate 
the subsurface soil Inhalation exposure pathway . 

Con
struction 
Worker 

Adult Ingestion 

Dermal 

Inhalation 

On-Site 

On-Site 

On-Site 

Quant 

Quant 

Quant 

It is assumed that the potential residential, commercial, and/or 
industrial development of the site may expose previously unexposed 
subsurface soils. 

It is assumed that the potential residential, commercial, and/or 
industrial development of the site may expose previously unexposed 
subsurface soils. 

It is assumed that exposure to subsurface soil may occur during 
potential construction activities. 

Groundwater Groundwater Tap Water Resident Adult 
Ingestion 

Dermal 

On-Site 

On-Site 

Quant 

Quant 

It is assumed that groundwater serves as a source for the residential 
. water supply. 

It is assumed that groundwater serves as a source for the residential 
water supply. 

Child 
Ingesllon 

Dermal 

On-Site 

On-Site 

Quant 

Quant 

It is assumed that groundwater serves as a source lor the residential 
water supply. 

\I is assumed that groundwater serves as a source for the residential 
water supply. 

Site Worker Adult Ingestion 

Dermal 

On-Site 

On-Site 

Quant 

None 

It is assumed that groundwater serves as a source for the on-site 
water supply. 

It is assumed that site workers will have negligible dermal contact with 
groundwater . 

Air 
Water Vapors 

at Shower
head 

Resident 

Adult Inhalation On-Site Quant \I is assumed that groundwater serves as a source for the residential 
water supply. 

Child 
Inhalation On-Site Quant It is assumed that groundwater serves as a source for the residential 

water supply. 

Site Worker Adult Inhalation On-Site None It is assumed that site workers will nol be showering at the site. 
00 
~ 
00 
CJ1 
(0 
o 
...a. 
en 
00 
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SELECTION OF EXPOSURE PATHWAYS 

Roebling Steel Company Superfund Site 


Scenario MedIum Exposure Exposure Receptor Receptor Exposure On-Site! Type of Rationale for Selection or Exclusion 
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Current- and 
Future-Use 

Delaware 
River 

Sediment 

Sediment Sediment Resident Adult Ingestion On-Site Quant Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site. Therefore, 
current and future residents may be exposed to sediment while 
recreating in the river. 

Dermal 0I:'-Site Quant Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site. Therefore, 
current and future residents may be exposed to sediment while 
recreating in the river. 

Inhalation On-Site None Due to the nature of the sediment, the exposure pathway cannot be 
completed. 

Child Ingestion On-Site Quant Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site. Therefore, 
current and future residents may be exposed to sediment while 
recreating in the river. 

Dermal On-Site Quant 

Residents currenUy live in the vicinity of the site and the potential 
exists for future residential development of the site. Therefore, 
current and future residents may be exposed to sediment while 
recreating in the river. 

Inhalation On-Site None 
Due to the nature of the sediment, the exposure pathway cannot be 
completed. 

Crafts Creek 
Sediment 

Sediment Sediment Resident Adult Ingestion On-Site Quant Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site. Therefore, 
current and future residents may be exposed to sediment while 
recreating in the creek. 

Dermal On-Site Quant Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site. Therefore, 
current and future residents may be exposed to sediment while 
recreating in the creek. 

Inhalation On-Site None Due to the nature of the sediment, the exposure pathway cannot be 
completed. 

Child Ingestion On-Site Quant Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site. Therefore, 
current and future residents may be exposed to sediment while 
recreating in the creek. 
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SELECTION OF EXPOSURE PATHWAYS 

Roebling Steel Company Superfund Site 


Scenario 

Timeframe 

Medium Exposure 

Medium 

Exposure 

Point 

Receptor 

Population 

Receptor 

Age 

Exposure 

Route 

On-Sitel 

On-Site 

Type of 

Analysis 
Rationale for Selection or Exclusion 

of Exposure Pathway 

Dermal 

Inhalation 

On-Site 

On-Site 

Quant 

None 

Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site. Therefore, 
current and future residents may be exposed to sediment while 
recreating in the creek. 

Due to the nature of the creek, the exposure pathway cannot be 
completed. 

Delaware 
River Surface 

Water 

Surface Water Tap Water Residents Adult Ingestion 

Dermal 

On-Site 

On-Site 

Quant 

Quant 

It is assumed that the Delaware River serves as a source of water for 
the surrounding residential areas. 

It is assumed that the Delaware River serves as a source of water for 
the surrounding residential areas. 

Child Ingestion 

Dermal 

On-Site 

On-Site 

Quant 

Quant 

It is assumed that the Delaware River serves as a source 01 water lor 
the surrounding residential areas. 

It is assumed that the Delaware River serves as a source of water for 
the surrounding residential areas. 

Air Water Vapors 
at Shower

head 

Residents Adult Inhalation On-Site Quant It is assumed that the Delaware River serves as a source 01 water lor 
the surrOUnding residential areas. 

Child Inhalation On-Site Quant It is assumed that the Delaware River serves as a source of water for 
the surrounding residential areas. 

Crafts Creek 
Surface Water 

Surface Water Surface Water Residents Adult Ingestion 

Dermal 

On-Site 

On-Site 

Quant 

Quant 

Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site, so current and 
future residents may be exposed to surface water while recreating in 
the creek. 

Residents currently live in the vicinity of the site and the potentiat 
exists for future residential development 01 the site, so current and 
future residents may be exposed to surface water while recreating In 
the creek. 

Child Ingestion On-Site Quant Residents currently live in the vicinity of the site and the potential 
exists for future residential development of the site, so current and 
future residents may be exposed to surface water while recreating in 
the creek. 

Dermal On-Site Quant Residents currently tive in the vicinity 01 the site and the potential 
exists for future residential development of Ihe site, so currenl and 
fulure residents may be exposed to surface water while recreating in 
the creek. 
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SELECTION OF EXPOSURE PATHWAYS 

Roebling Steel Company Superfund Site 


Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Air Water Vapors Residents Adult Inhalation On-Site None The creek is not a potable source of water, so it is assumed that the 
at Shower pathway cannot be completed. 

head 

Child Inhalation °D-Site None The creek is not a potable source of water, so it is assumed that the 
pathway cannot be completed. 

Crafts Creek 
Surface Water 

Fish Tissue 
Fish from 

Crafts Creek 

Residents Adult Fish 
Ingestion 

On-Site Quant It is assumed that there are contaminants in the fish. 

Child Fish 
Ingestion 

On-Site Quant It is assumed that there are contaminants in the fish. 



Table 29.1 

Ecological Expo~ure Pathways of Concern 

Exposure 
Medium 

Sensitive 
Environment 

Flag 
(Yor N) Receptor 

Endangeredl 
Threatened 
Species Flag 

(Yor N) 
Exposure 

Routes 
Assessment 
Endpoints 

Measurement 
Endpoints 

Delaware N Benthic N Ingestion, respiration, Benthic invertebrate - Toxidty of 
River - organisms and direct contact community species sediments to 

Sediment with chemicals in 
sediments 

diversity and 
abundance 

"Hyallela and 
Chironomus 
- Benthic species 
diversity 

N Fish Y Ingestion, respiration, 
and direct contact 
with chemicals in 
sediments 

Maintenance of an 
abundant and 
productive 
fish population 

Comparison of body 
burden levels of 
contaminants to 
adverse effects 
thresholds 

N Piscivorous 
Wildlife 

" 

Y Ingestion of chemicals 
in sediments and fish 

Protection of avian 
fauna exposed to 
contaminants in 
impacted media 

Comparison of 
estimated exposure 
dosages of 
contaminants to 
NOAELS and LOAELS 

Crafts N Benthic N Ingestion, respiration, Benthic Invertebrate - Toxicity of 
Creek  organisms and direct contact community spedes sediments to 

Sediment with chemicals in 
sediments 

diversity and 
abundance 

Hyallela and 
Chironomus 
- Benthic species 
diversity 

N Fish Y Ingestion, respiration, 
and direct contact 
with chemicals in 
sediments 

Maintenance of an 
abundant and 
productive 
fish population 

Comparison of body 
burden levels of 
contaminants to 
adverse effects 
thresholds 

N Piscivorous 
Wildlife 

Y Ingestion of 
chemicals in 
sediments and fish 

Protection of avian 
fauna exposed to 
contaminants in 
impacted media 

Comparison of 
estimated exposure 
dosages of 
contaminants to 
NOAELS and LOAELS 

848590172 




TABLE 30.1 
VAlUES USED FOR DAILY INTAKE CAlCULATIONS 


RoabIng Steel Company Superfund Sill 


EllJlOlll1l RcuIII ParameIiIr 
Code 

Parlmtter DeGnlIan Unila RME 
VIIkHI 

RME 
Rallanalel 
Reraei.ce 

CT 
Valul 

CT 
RatIonaIai 
Reference 

lrake Equallorl 
Modal Name 

1.-000 SC 1501 - mg/kg See Table 3.1 see Tallie 3.1 ICI1ronIC Daty Il\lake_(WI, (mg/l<lJ-day) 
(Carcinogenic) .. SC x SI x 
(BilaYlil.JBW) J( (EFI366 days) x (Vrs. 

Exp.17O YI'~) x 10"'kglmg 

SI Sol ~eeIbn Rale mgfday 100 (3) 100 (3) 

BIoIvll. Bloavalabllly FIICtor 1.0 (3) 0.5 (3) COl (lIIQIkg-day) (NonoCarcloog"'lc;) " SC 
K51 x (Bloaval.1BW1 J, (EFf366 daY'1 x 10" 
'kglmg 

BW BodyW./ghI kg 81.2 (3) 81.2 (3) 

EF Numb", of Expoeure EverQ Per Ye. days 1* yatl 110 (3) 110 (3) 

70~. Average AcU Ufatlme ywars 70 (3) 70' (3) 

YII. Exp. Numb", of Yeara EJqlOSed to Iha 
Contaminalt 

yaatI per IIfIIIme 7 (3) 7 (3) 

Dermal SC Sol eonoe...-adon IIIQIkg Sa. Table 3.1 See Table 3.1 COl (mQlklt'day) (C3rcmganlc) • SC x SA 
K (Bioltval.1BW) x M'F x (I' EverUl365 
days) x (Yra. Exp.17O years) x 10-8kg/mg 

SA Skin 5Irlace Area em1 4,000 (3) 4,000 (3) 

BW BodvWelg1C kg 81.2 (3) 81.2 (3) COl (mg/kg-4ay) (Non·carclnogenlc) • SC x 
SA x (Bioaval.lBW) x AhdFx (I evental365 
days) x 10'6kg/mg 

7Oye., Ave"lle MIll Uf8IIme ywall 70 (3) 70 (3) 

BIoavaI. Biolvalablly Facia' perce'" OIernIcal SpecIIIc (3) Cllemtcal Speclic (3) 

flEvanIa Number of Exposure Evera Per Ye. days per yuar 110 (3) 110 (3) 

YII. Exp. Number of Years Expolecllo Iha 
ConIamInIInI 

years per lifetime 7 (3) 7 (3) 

/I4rF Sol 10 ..... 1CI1Irenc. factor 1IIIJ'~.event 0.2 (3) 0.2 (3) 

1of2 



TABLE 30.1 

VALUES USED FOR DAILY INTAI<E CALCUlATIONS 


R08I*1g Steel Company SUperfund SIll 


Tlmehme: c..r.nt 
: SII1ace SOl 

.... Medium: 9Jrfac:e Sol 
lIpO.... P«*it: SUrface Sol 
.ceptor popul8tlan: TrelPllIlI' 
e<:epIor Age: ChIld 

Exposue Roure P..m ..... 
Code 

Par;meter DeftnIIon UriIs RME 
Value 

RMI: 
RMIonaIaI 
Ref.nl\ce 

cr 
Va. 

CT 

RaIionaIeI 
Refanmca 

IrQke EquatIonI 
ModIllMIm8 

lmalallon SC 

SSF 

SaI~ 

SIlll*1ded Sol Fedof 

mglkll 

kglm' 

See Table 3.1 

1.44xl0·' 

See Table 3.1 

U4x10" 

COl (fIlQIkg.day) (CarcinogenIc) • SC ]I 
SSF x IR x (BloavaflJ8W) x (EFfJ65days) ]I 

la"kgfmg x (Yrs. E.pftO Years) 

IR Inhalalion Rille m'hu 0.8 (3) 0.8 (3) COl (rng/kg.day) (Non-Gan:lnogenlC) .. SC 
x SSF X IR I( (Bloavail.l8W) I( (/I 

Ev811111366 clays) x 10~mg 
IN{ Body Weight kg 61.2 (3) 81.2 (3) 

70yNnI AYII'lIIIe AdIJI Ufertne years 70 (3) 70 (3) 

Hwl1lDay Nunber of Hotn Expoead to !he 
Contammnt Per Day 

housIcIay 24 (3) 12. (3) 

BIoav... Bioavalablity Fedor 1.0 (3) 0.2f11I (3) 

EF Numbll' of ElqIoIIIe E-u Pe' Ye_ days per year 110 (3) 110 (3) 

Yrs. Exp. Number of Years ElIpOsad IllIhe 
Contaminant 

years per lleltne 7 (3) 7 (3) 

(1) The SSF was calcWilled "om hlglt-volIme Nmple data obIained a. Ihe eJte. 
(2) The _seriI: bioavalabllly fact~ fur Ihe average caae II 0.76. 
(3) &u\:el: EFH, 1997: Exposure Fedofs Handbook. 

EPA, 19118a: RIsk As_amant GuIdance for Superfund. Vol. 1: HllnM Hellth Evaluation Manual, Pari A. ClERR. EPM4OI1·8lMlO2. 
ORO, 1l1li28: 0emIa1 ExpoIure Asa_ent: Prn:lpllls ani Applications, EPAIIIOIIf8-Dll1JllB 
NCEA, 1888d: RIIk AIIesImeIt Guidance lor Superfund Volume I: Hll'lllln HeaIUI EvaIuaIIon Maooal. Supplement;l Guidance DennaI RIsk AsallSSl1l8lt Inteftn GL*lance. 

Ext8maI Aevtew Dnlft May 12, 1888 NCEA·W-0:J84. 

Schalm, 19115: 

Y~ el aI. 19116: 

Pdg_ and SCtfaller, 11180: 

McConnel et at 19114: 

lucier et II. lieS: 

EPA·OEAPA 
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TABLE 30.2 
VALUES USED FOR DAl.V INTAKE CAlCUlATIONS 

Raeblng Steel Company Superfund SIIa 

Scen.n, Tlmefnlme: CulTent 
~Un: AIr '"-1Ic:.atel 
ExposLI'II ~: DOWIIWInd 10k Parllcllalel 
EIIpOSIn Port: Ar PartIcuIaIIIt 
Recaptor PcpuIaIIon: DownMnd Resident 
iRecaplor Age: ~ 

EIqIOIUN Rd PIraIIIebIr 

Code 
PnmeterDelnlion UnIte RUE 

VIIue 
RME 

RaIIOnalel 
Referen8e 

CT 
Value 

CT 
Rationale{ 
Refaronce 

lnl3ke Equatlonl 
Model Name 

inhalation AC Air Concentrallon uglm3 See Table 3.8 Sea Tabl. 3.8 

Chronic Dally Intake (COl) (mg/kg-day) 
(carcinogenic). AC x IR x Hotn x 
(BloiMIR.IBWJ " (EFI365 days) x (Vra. 
Exp.170 Vel..,) 

IR Inhalation Rate m'ihou' 0.9 (3) 0.8 m 
BW Body Weight kg 70 (3) 70 (3) COl (rnglkg-day) (Non-Cerclnogenlc) ,. AC 

x IR x Hours x (BloavalJBW) x (EF13Cl5 
days) 

70yeara AVIIflIg8 Adult Ufetlme years 70 (3) 70 (3) 
Bioavall. BloIJvalabll\y Facta' t (3) 0.25121 (3) 
Houre Number at ElcposIn Hcus Per Day hounI per day 24 (3) 12 (3) 

EF Number at ExpoIwe Evente Per V,,. daysper~ 110 (3) 110 (3) 
YrL Exp. Number at V..,. EJIpoled 110 the 

Contamtlant 
)Gars per 'lfetme 30 (3) 9 (3) 

(1) 1hI SSC ..CIIIcuIaled from NgII-vdume l31li'" dab ~ at \he lb. 
(2) The _MIt: blDlvaIabIIty rector for the average case Is 0.75_ 
(3) S<ucltl: EFH. 1917: Expoeure FIICIIOrI HincIboc*. 

EPA, 191911: Risk A....smene GuIdance for Superfufd. Vol. 1: lUnan Health Evaluation Manual. Part A. OERR. EPAl54011-89.002. 

1 of 1 



TABLE 30.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

~ steel Company Superfuncl Sle 


Medilm: DownwInd Air PartlcuIaleI 
PoH: ~Par1IcIA\es 

-flior PopuIaUon: 00wnwfnII Re~ 
ec:eptor Ave: CtIId 

ElqIoeuIe RDUIe ParImeter 
Coda 

Paramel. Derdlon Unil RUE 
Vap! 

RME 
Rationale! 
Relllnlilc.. 

CT 

Value· 
CT 

Ratkll1a1e1 
Reference 

Intake Equallonl 
UodeIName 

InhIIlatIon N; I~ ughn' See Table 3.8 SM TaDIII :U CITonIc Daly I,....., (COl) (mglkg-day) 
(CareillOQ4l"Ic) " AC .. IR II Houri 
(Bloaval./BW) x (EF/385 davs) x (Yrs. 
EKpno YGar$) 

IR InIIIIlalion Rate m3/hour 0.9 (2) 0.8 (2) 

BW BodyWeigN kg 15 (2) 15 (2) COl (mglkg·day) (Non·C~lnogenIC) • AC 
xIR xHours .. (BiDavall./BW) x (EF/365 
days) 

70 years 
BbavaI. 

Average Adult Lreem. 
8Ioavallablily Factor 

""ars 70 
1 

(21 
(2) 

70 
0.2!j411 

(2) 
(2) 

EF Number of Exposan Events Per Y_ days per ""_ 110 (2) 110 (21 
Hcul Number of Exposure HoIn ~ Day IKuspercDy 24 (2) 12 (2) 

Yra. E..p. Number of Ve..EX$ICMd 10 the 
COIUnmani 

yaIR per lifetime e (21 e (21 

(1) TIlIIInenIC bIoavallllblly I:IeIar lor the _.c_ is 0.75. 

(2) Sourcea: EFH, 1191: ExpDllft F8CIora Hirdlook. 

EPA, 11891: RIsk AAeIllll8'" GuIdance lor 5upeIf\I1d. VOl. 1: ttlman Health Evallatlon Marual, Part A. OERR. EPAI54Of1-891OO2. 

1 of 1 



TABLE 30,4 

VAlUES USED FOR DAILY INTAKE CALCULATIONS 


Roebling Steel Company Superilnd SIte 


ScenarIo TlIIIOhme: uIure 

11m: 6uIfaoe Sol 


o Medilm: Surf_ Sol ' 
IlI'lIlllOlUre Pt*'II: Sufaee Sol 

eceplor PqUadon: ReekIenI 
eceplor Ago: AIII't 

Ellposln Raulia P........ 
Code 

Paranater DeftnIIon ~ RMe 
Va... 

RME 
Radonalel 
Releqhce 

CT 
V.. 

CT 
Rallonalel 
Ralerenc:a 

Inlaka EquailonI 

Model Name 

Ingestion SC 1501 mglkg See Table 3.1 See Tab83.1 Ctronlc Daly Inlake (COl) (mg/kg-day) 
(Cln:lnogenIc) • SC It SI It 

(BloavalJBW) It (EF/385 daya) It (yr•. 
Expno years) It 10~g/mg 

SI Sol ingestion Rate mglday 100 (11 100 (1) 
BIoIwIL BloCIvallablllty Factor 1 (1) 0.5 (1) CDI (mg/kg·d'YI (NonoCan:lnogenle) .. SC 

It SIll (BloavalJBW) II (EFI365 days) It 10' 
'kllltnQ 

INI Body WolgtIt kg 70 (1) 70 (1) 
EF Numb.. of Expoewe Events Per Vear dayl par ye. 350 (1) 380 (1) 

7Op:I~ Average AId Ulellme )'8aIS 70 (1) 70 (1) 
Y~.Exp. Number of Va..&poled 10 !he 

ConIamlnart 
ye.. per lfaltne 30 (1) I (1) 

Dermal SC 

SA 
BW 

7Dye.. 
Bloavell. 
1/ Ewnll 
Yrs. EJrp. 

~ 

Sol ConcentraIIon 

Skin SUfIIca Ant. 
BodyWolght 

AVIIrlIg8 Adull LJrellme 
Bloavalabillty Faclor 
Number of EI!pOtIft Evera Per Yeer 
Number of Years Exposed to the 
ContamInanl 
Skin Sol deposftlon 

mglkg 

r:M 
kg 

yea~ 

~nI 
day. par year 

yelll'l per "alma 

J 

See Table 3.1 

5.700 
70 

70 
Chemical Specllc 

350 
30 

.3 

(1) 
(1) 

<'1 
(11 
(11 
(I) 

(I) 

See Table 3.1 

6,700 
70 

70 
OIIImlcal Specillc 

350 
I 

0.07 

(1) 
(t) 

(1) 
(1) 
(1) 
(1) 

(1) 

COl (mgIkg-da)') (C8rcmgenlc)- SC K SA 
JI (BIoaval.J8W) II AdhF It (" Evenlal36!1 
days) II (V~. Ellpno years) x 10-6llglmg 

COl (mglkg'da),) (Non-Carcinogenic) • SC K 

SA II (BIoavaI,/BW) II AhdFII (II EvertsI38!1 
day.) II 1G-8~/mg 

(1) SOU'ceI: EPA, 198901: Rlsk "ssenmanl GuldllllCetor Superfune!. Vii. 1: Human Health Evaluation Manual, Part A. OE:RR. EPN54OI1-81l1OO2. 
EFH. 18117: Ellposunl FactD's HandbOOk. 
ORO, 18112l1: Dermal EIIfIOIIR As,eeamert: Prh:ipies and Applications, EPAI8OOI8-ll1011B 
NCEA, ll1l1ed: RIll! AsIIll8lllel1l Guidance far Superfund Volume I: HlINn HeaIUI EV8Iuallon Manual. SupplemefUl Guidance Dermal RIsk Assessment Inlerlm Guidance, 

EKternai RlMew Draft May 12, 1998 NCEA-W-03B4. 


SdIaIMn, 1185: 


Yang It aI. 1988: 


Folger ane! SclllIIIIef, 1980: 


McComeI ec II. 11184: 


LucIer at It. lMe: 
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TABlE 3D.5 
VAlUES useD FOR OAILY INTAKE Co6LCUlATIONS 

Roebllng Steel Company Superfund SltI 

Scenario Tlrneframe: FWe 
Medum: SUface Sol 
EJqJoaure MdIm: s.tace Sol 
~ure Poirt: Surface Sol 
Receptor PopINIIon: ReAlIri 
Receptor Age: CNd 

ExpoIure~ Pr.m_ 

Code 

Pa-amelllr DetHIIon U,.. RME 
Value 

RME 
Rationala' 
Raf8r.1IC8 

CT 
Valua 

CT 

Rallonalel 
Reference 

Intake EqulllloW 
ModlllN_ 

Ingestion SC jSol eonoarnuon mg/I<Q See Table 3.1 see Tabla 3. t Chant: Daly IlUke (COl' (mglkg-day, 
(Cerclnogenlc:) • SC )I 51 It 

(Bloavail.l8W, It (EF/365 days) II (Y". 

Exp.f1O )'ea..) ]I 10"'gImg 

51 SoiIlnge.1Ion Rite m~ 200 (1) 100 (1) 

BIoa'Iail. BIoavIlaIllly Factor 1 (1) 0.5 (1) COl (mglkg-day) (Non-c.rclnogenlc) =5C 
II SI • (Bklaval.lBW) II (EFfJ65 days) II 10' 
IkQ/I1lQ 

fJW Body Weight kg 15 (1) 15 (1) 
EF Number 01 Exposure Evenll Per Year days per ",.. 350 (1) 350 (1) 

1Oyell'l AV8nIQe AIlIII LMne yBtn 10 (1) 70 (I) 
Yrl. ElqI. Number 01 Y...Expoeed 10 IIIe 

ConIamhInl 
yurt per IleUme 8 (1) 8 (1) 

DtImII SC 

SA 
fJW 

7O)'IIati 

BioIwali. 
• Evanla 
Yla. Eap. 

IdIF 

Sol ConcII*IlIan 

SIdn Surface Area 
BodyWelghl 

Average MAl LJreItne 
Bklall8/l*llly Facb' 
IIkImber 01 Exposure Events Per Year 
~ber oIYe;n Exposed ~ the 
Conlamlnant 
SoIl 10 skin adherence factor 

IIIQIIro 

crrr 
kg 

yell'l 
parc:anl 

IIa-,. par )'II • 
)'II.' per IItaIlrne 

mg/cm-·awnl 

SMTabla3.1 

2,900 
15 

70 
Cllamlcal SpeeR: 

350 
8 

0.2 

(I) 
(1) 

(1) 
(I) 
(I) 
(I) 

(1) 

See Table 3.1 

2,900 
15 

70 
Chamlc;it Spac:R: 

350 
8 

0.2 

(1) 
(1) 

(I) 
(1) 
(I) 
(I) 

(I' 

COl (mgltg-dly) (CIftInogenk:, • SC It SA 
IC (BIoaval./BW) IC hI1F It (IllEvarU1385 
days) It (Yrl. Exp.no ye.l' x lG-6kg/mg 

COI(mglkg~~(~arc~~I·SCIt 
SA x (BioevaIJBW) )I AhdFII (IEvlll'llsl365 
days) II 10-SkIl/mll 

(1) &utes: EPA, f98l111: Risk A•••••ment Gu!dlllCe for Superfund. VeL 1: I-bnan Health Evabllion Manual, ParI A. CERR. EPNll4Q/l-~. 
EFH. f997: Exposure FactonI HancIJoak. 
ORO. 1992a: Danna! Expou'e AallllSlmenl: PrInc!pet and ApplcaIIone. EPN800f8-8110118 
NCEA, 199811: RIsk MlIIsament GuIdancI for Superfund Vdume I: I-bnan Hellllh Evaualioll Manual. Supplemental Guidance Dermal Risk Assessment Inlerlm Guidance. 

Edemal Reviuw Df8It Uay 12. t998 NceA.-W-OOIJA.co Schaum, 1986: 
~ Yang et aI. 19118:co Pover and StIIIatW. 1080:U1 
CD McCan'" tit aI. '984: 

ludlr tit II. 19811:o 
~ 

...... 
CO 
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TABLE 30.8 

VALUES USED FOR DAILV INTAKE CALCUlATIONS 


Roablng Sleal Company SUperfund Sis 

narlo Tmetame: Fulln 
dlum: SUrface Sal 

e Medium: Sur'- Sol 
Expoue Pol,..: Surface Sol 

eceplcw Population: SI. Warkar 
ecepIer Age: AclIII 

Exposwe Raule Plrnatar 
CodII 

.,......... Derrllon UnIa RME 
Value 

RME 
RaIIonaIeI 
Refwllrce 

cr 
Va. 

CT 

RlIIIonalOl 
Rererence 

IlUke Equllllo~ 

Modal Nama 

lngtlilon 5C Sol CCncentrallOll mglkg Sell Tlble 3;1 :>ee Table 3.1 Clwonlc Daly Irtake (COl) (mgII<g·day) 
(CArcinogenic) • SC x 51 x 
(BloavaIJaW) II (EF/36lI days) II (yr•. 

EllpnO yeai'll) II 10"kglmg 

81 SOIlngasllon Rille mgldll)' 100 (I) 50 (1) 

BIoavaI. BIoav.1IatlIIy Facioi' 

1 

(I) 

0.6 

(1) COl (lnQIkg-<lay) (NonoCarclnollenlc) =SC 
x SIx (BIoaval.IBW) x (EF/385 days) x 10' 

'kwmA 
BW BodyWalghl kg 70 (1) 70 (1) 
EF Number 01 Expoaure EYIII'III Per Vear ClayS per va;r S (I) 2111 (1) 

7Ove- A......~LleDne vears 70 (1) 70 (1) 

V... Exp. 
. 

Number 01 V.... Expoaed 10 the 
CorUmInant 

year. per lfellme 25 (1) II (1) 

Dermal SC Sol Concnallon mg/kG See Table 3.1 See Table 3.1 COl (molkg.day) (Car~)=SC II SA 
x (8ioavallJBW) II AclN' II (IIEvents/385 
dayI) " (yr•. ExpnO vear., II 10~kglmo 

SA SkIn SUrIaoa hea cm2 2.600 (I) 2.1500 (1) 

8W BodyWelglt kg 70 (1) 70 (1) COl (moIkO~ (Non-Cardnoganlc) • SC ){ 
SA II (BloavallBW) II AhdF II (ftOventsl365 
days) " 1~lIOlmll 

7Oveill$ A\IIIJ'aoo Adult LraJme year, 70 (1) 70 (1) 

BlDaval. BIoavailabilly Factor percllf1t Chemical Speclllc (I) Chemical Speclllc (1) 

• Events 
y,., Exp. 

Number 01 Exposuta Evenls Per Year 
Number 01 Ve•• Exposed 10 the 
Contaminant 

dayspervaar 
years per IfeUme 

250 
25 

(1) 
(1) 

2111

• 
(1' 
(1) 

AdI1F Soil 10 skin adherence fader mglCm· • IIY8n1 0.3 (1) 0.07 (1) 

11) SourceI: EPA. 11II1II: Risk Aneume'" Guidance fa'SUperfund. Vd. 1: Human Health EvaluallDn "" ...... al. PM A. OERR. EPAI54011-881OO2. 
EFH. 11197: Expostwe FactorB HardJook. 
ORO. 11192.: Dermal EKpoaure APe."",,..: F'rtr'qJIIIS III1d Applications. EPAf8OOIII.911011B 
NCE,\, 191111d: Rbit Assessme'" GuidInce fa' ~Vaune I: Human HeIIIh Evaluallon MarulL Supplememl Guidance Oermal Risk AssIISImen1ln18f1m Guidance. 

External Review Draft May 12. 1998 NC1:A·W-0364. 
Schaum. 1986: 
Yang 81 aI. 1988: 
POtger and Schlatter. 11110: 
McConnel eUL 11184: 
luclilr etll. 19118: 
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TABlE 30.7 
VALUES USED FOR DAR-Y INTAI<E CALCUlATIONS 

Roablng S1ee1 Company Superfund Site 

Scenarb Tknehme: FUIln 
MedIum: Surface Sol 
ElIpoIIft Mldbn: Swface Sol 
ExpoSln PvInt &.face Sol 
Receptor PopdallDn: Cot1ItnJctIon Worker 
Receptor Age: ~ 

Expoaure RouIe PIrameIIr 
COde 

PnmelBr DeIHUon Urb RMI: 
Vllue 

RME 
RaIIonaIeI 
Reference 

CT 
Value 

CT 
RailOnallll 
Relerenee 

Inlake Equallonl 

Model Name 

·fVItSIIOII SC Sol mg/IIg see Tllble 3.1 See Table 3.1 ChronIC D..-y 'nlake(CO') Imglkg-day) 
(Carcinogenic) .. SC • SI x 
(BIoavaI.IBW) x (EFI365 dayll x IY". 
ExpJ70 yenl x 10''kg/mg 

51 SoIlngestbn Ral8 """day 200 (31 100 (3) 
BlDaval. BIOaYaiabIly Factcr I (3) 0.6 (3) COl (~-day) (No.can:lnoganlc) " SC 

x SI x (BloaYaIJBW) x IEF/385 clays) x 10' 

"kA/mll 
BW BodyWelglt kg 10 (31 70 (3) 
EF

70,... 
Number d ElcpoIIn Evenis Per Year 
Averag. AdullIIIIIme 

days per YII8I' 

~ 

250 
70 

(3) 
(31 

210 
70 

(3) 
(3) 

y,.. EIcp. NIMIber d Yeara ElIposecI to Ihe 
Contamhanl 

yeara per Ifelm. 2 (31 1 (3) 

Dermal SC Sol Ccn:enlrllllan mgr1tg Se. Tabla 3.1 See Tabla 3.1 COl (mglkg-d8v1 (CercinoQenlc) " SC x SA 
x (BIoavaiIBW) " MrF " llEvenlsl385 
days). (yrl:'ExpJ70 )V3ra)- fO-6~glrng 

SA Skin Sur1ac. MIa err? 2,1500 (3) 2,500 (3) 
BW BodyWalglt kg 70 (3) 70 (3) COl (mg~-day) (Non-C.rcnogeri:) =SC " 

SA _ IBIoavaIl/BW) _ AhdF • llVEwnl./305 

days) x l0-8kg/mg 
70 yea. Average Adult LIetme ven 70 (3) 70 (3) 
BIoaval. BIoavalablly Factor pernnt ChemlcalSpeclIlc (3) ChamIcaI Spec:llic (3) 
, Events Number d Expolln EvenII Per Y.ar days per )Val 250 (3) 210 (3) 
YIS. ElqI. Nurnber.d V.ar. Exposed to the 

Conbnlnanl 
year. per IlleIkTle 2 (3) 1 (3) 

AlStf! Soil to IlOO adherence fadof mg/an' • IY. 0.3 (3) 0.07 (3) 
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TABlE 30.7 

VALUES USED FOR DAILY INTAKE CALCULATlONS 


Roebling Statl Company SuperflRl Sit 


Expoue Routa P8rImeIIIr 
Code 

PInmeter DeftnIIon Unls RME 
VabI 

RME 
Ralionalal 
RIIf_ 

CT 
VaMI 

CT 
RaIIonetel 
Rerennce 

lrUke EqulllloN 
ModeINan18 

Irflalatlon SC SolI ConcentarIIon mglkg See Table 3.1 See Table 3.1 COl (mglkg-day) ICan:k1ogenlc) • SC xSSF 
x IR x (% BioIIvallJBW) x (EF/366 days) x 
10'\g/mg x (Vre. exp.17O V.are) 

SSF Suspended Sol FacIIlr f<a/m' 1.«Xl0" (1) 1.«Xl0·' (t) 
IR Inhalation RIlle m"/holt 3 (3) 1.4 (3) COl (mg/kg.day) (Non-Clrclnogonlc) .. SC 

x SSF XIR • (BloavalJ8W) x (EF/365 days) 

Xl0~ 
BW BDdyWeighl kll 70 (3) 7U 13) 

7Uyear& Average Acljl Ller1me yen 7U 13) 7U (3) 
HoInIDay Number 011l1li...xposed 10 I,. 

ConIoamIn;ant per O~ 
hOInIday II (3) II 13) 

IIIo-.IN. Bioavailablity Factor 1 (3) O.7fPl (3) 
iEvunts Number of Expoeure Evenll Per V,. days per year 2&0 13) 210 (3) 

Yre. Elii'. Number of Veara Exposed 10 the 
Contaminant 

yen per llletrme 2 13) 1 13) 

(1) T,. SSF _ cafculated from ~~1IOIume sample data ClbtJr.ed at the .... 
12) TIwt 11'",* bbavablllHy factor for the _age case Is 0.75. 
(3) Scucu: EP.... 19811a: Risk Asseumert Guidance for Supafund. V~. 1: Human HeaIlh E,,;luatkln NarcJaI, Part A. OERR. EPN54Ot'I..ft1OO2. 

EFH. 11197: EJCP08IA Faclore Handbook. 
ORO. 111021: Oermlll Exposure "'''81II181II: Pmcillfes and Applications, EPA/IlOOIII-911011B 
NCEA, 111911d: Risk AIae,ament Guidance for ~ Vollme I: Hum..Health E"alJaIIon MaraJal. SuppIemenI:II GukIance O.mal Risk Ass8ssm.n Int.rm Gvldara. 

Ellernal RevIIIw Draft Uay 12. 1l19li NCEA-W·0384. 

Schaum, 18115: 

VIIlII et III. 1l1li8: 

PaIger am Schlatter. 18110: 

Mc:ComeI elli. 1984: 

Lucier at III 18811: 
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TABLE 30.8 

VALUES USED FOR DAILY INTAKE CAlCULAnONS 


RoebIirQ Steel COmpan, Superbld SIte 

Scenarb Timeframe: Future 
!Medium: Subsurface Sol 
E.,IIQ MedlJm: Subwfact Sol 
ElCpOs", PmIt SUbIurface SOl 
Receptor PopulatIon: RHidenI 
Receptor Age: Ackdl 

Intake EquaIIonI 
Code 

E~poIIn Rcde PlrlllMller DalnlIon CTRYE RUE CfUnIt.P.IIII-
Ralbnalel Modt/NameVakle RIIIfoIBeI VabtRef__ 
Relerence 


InglllUon 
 0r0n1C DaIV Intake (COl) (mg/l<g-day) 
(ClI'dnogenlc) =SC I( SI x (9Ioaval./BW) , 
(EFI36!1 days) I( (Yra. I:IIpJ70 years) I( 10' 
'kgImg 

5ee Table 3.2 5ee TaIlII 3.2SCJ iSoil fllQIkg 

(1) (I) 


BIoaYaI. 

100 100Sol Ingestion RaIe mwday51 

CDI (mglkg-day) (NoM:Il'Clnogenlc:) • SC 

x SlI( IBIoaVIII.IBW) x (EFf.J85 days) II 10' 

"kQIma 

(1)1 0.5 (1)Bloavalablty Factor 

(I) (I)kg 70 70Bod)' Weight8W 
(1)dayaperye_ 350 (1) 


70yeara 

Number of Expoue Eventt Per YearEF 3SO 

70 (1)years (1) 

Yra. Exp. 


Awaage AM Ufe1Imt 70 
Number of Years ElqJosed to IhI years perl'elme 2 1 (I) 
ConIamNnt 

(I' 

mglkg See Tallie 3.2 See Tablll3.2 COIlmgllCg-(l'Y) (C3rclnoger*:) • SC x SA 
x (BloIIval.JBW) x MlF I( (IEventsrJ6C> 
daya) II (Yra. expno ye..) x 10-lIkgImg 

Sol ConcenIlaIIonDermal SC 

l 6,700 (I) (1)6,700Skin Surface AleaSA em
(I)70kgBodyW.1gtC 708W COl (rnglkg-(layj (Non-Can:lnogenk:) .. SC x 

SA I( (9IoavalmW) II AlldF x IlEvents/365 
days) I( 100.g/mg 

70yeart 

(I' 

(I)70 (I)A~ge AdtM Ulelime 70yea" 
perc8lt OIemical Speelk: (1) (I) 

Nunb_ of EIIposunt EverU Per Ye_ 
OIemlcal Speclk: Biorav:al. Bioavalllbllity Factor 

days perye_ (I) (1)380 350" Eventsy,,_ I:IIp. (I)ye..per IJe&nt (I) 
Conlamlnanl 

2 1NUIJIM- of Years Exposed to IhI 

rnglCm- - event (I)0.3 (I,Sol \0 aldn adherence f:lclllr 0.07MIF 
(I) Scu-c:es: EPA, 191198. RIsk "'Mn,,",", Guidance lor ~und. Vol. 1. Human Health Evaluation Manual, Part A. OERR. EPAl54OIt-89lOO2. 

EFH, 1997: Expo .... Fac1In Handbook. 
ORO, 19V2a: Dermal EIIpoItn AI__ Pmciples and AptfClldons, EPA/800/8-911011B 
NeEA, 19911d: RI.k "'....menl G'*IIIICt lor Superfund VoUne I: Human Healh EwluatIon Manual. Supplamenllll Guidance Dermal RIak Allessmelt Interim Guidance. 

External Review Draft May 12, 18911 NCEA-W.(J38C.
CO Schaum, 1986: 
~ Yq et aI. t9ll1l: 
CO Poiger and SctnIIer, t&eO: en McConnell It III. 1118C: 
CO Luclllr eUI. 1988: 
o 
""'" CO 
I\) 
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TABLE 30.9 

VALUES USED FOR DAILY INTAKE CALCUlATIONS 


Roebling Sieil Company~ SIte 

_10 T1merrame: Fulln 
m: Sublll'fxe Sol 

Exposure MacIiIm: SIbs..,.,. Sol 
• PoiOC Slmum.ce Sol 

Rac:eplor PoJUIItIn: Ree~ 
aceptor Age: Chid 

ElcpoIuIe Roule 

Ingasllorl 

Dermal 

Par8me1llr PIAlll....DeIWIIan 
CIIde 

SC ISOH ......_N....... 

51 SOH Ingelllon Rate 
BIoaYal. 8Ioavalablly Factor 

BW BodyWeighl 
EF Number r:J ExpIIIIR Everts Par YNI' 

70 year. Allllrage Mlilfellme 
YI'I. Ellp. Number r:J V... Exposed 10 Ole 

ConIamInanl 
SC SOlI co.-drllllDn 

u .... 

mglkg 

mgldaV 

.g 
days per year 

\'8.n 
year. per lfellme 

•mg/IIg 

RME 
Va.. 

Sea Tallie 3.2 

200 
1 

16 
350 
70 
2 

SeeTalM3.2 

RME 
Ratlonalal 
Refar8flce 

(11 
(1) 

(I) 

(11 
(11 
(11 

CT 
Value 

S811 Tablll 3.2 

100 
0.5 

15 
350 
70 
1 

S..TabII3.Z 

CT 

Rallonalel 
R~ference 

(1) 
(1) 

(1) 
(1) 
(11 
(1) 

I....e Equallonl 

Model Name 

CmmiC Daly Irllake (COl, (mglklJ"day) 
(Carcinogenic) • SC II 51 II 

(Bloaval./BW) It (EFI385 mys) II (Yra. 
Expno year.) II 10"almg 

COIlmglkg·day) (Non·Cln:lnogank:1 =SC 

II 51 ~ (Bioav"./BW) I (EF1385 daysl J( 10' 

'kllfma 

COl (mglkg·day) (C3rclnogenlc) .. SC II SA 
J( (BlO8\Ial.lBW) ~ AdhF It llEYM'ISI365 
days) x IVrs. Exp.f70 ye;n) II 10.Glcglmg 

SA 
BW 

70 years 
Bloaval. 
/I Evenl, 
Yra. Ellp. 

AdhF 

Skin Smac:e Nea 
BodyWeighl 

, 
Average MIll L~ 
Bloavlliabily Factor 
Number r:J Exposure Events Per Year 
Numbtr r:J Year. &posed 10 the 
Cortamlnant 
SOD to skm adherence faclor 

~ 
kg 

years 
percent 

days per year 
,ear. per "elime 

mglan" • lIYenl 

2,900 
16 

70 
ChemIcal SpacMc 

360 

2 

0.2 

(11 
(11 

(1) 
(1) 
(1) 

(1) 

j1) 

2.900 
18 

70 
Chemical Specific 

360 
1 

0.2 

(1) 
(1) 

(1) 
(1) 
(1) 
(1) 

(1) 

COl (mg/lc;·dayJ (Non-Car~1 • SC " 
SA x IBIoIIval.lBW) It AhdFx ('Eventsl365 
days) x 10·ekg/mg 

co Sources: EPA. 191111a: Risk Assemnert ~IIDI for Superfund. Vol 1: Human Heallh Evaluation 1.4.....81. Part A. OERR. EPAII)4011-891OO2. 
EFH. 1978: Expostn Fac:1orI Handbook. 
ORO. 11192&: Dermal Exposure AeeaIMn8n1: Prlrq,Ies and AppIIcaIlons. EPAI8OIJIa.91IV' 18 
HCEA. 1998d: Risk Aaaeatrnenl ~Idara far Superlund Volume I: Human HuIIh EvaNation Marual. Supplemental Guidance Dermal RIsk Assellment Inlerlm ~idance. 

00 ExtemalRevlawDrall May 12.18811 NCEA-W-038•. 
~ ScIaIm. 1985: 
00 Yang at aI. 1988: 
(II Palger and ScHaller. 1980: 
CO McConnel III aI. 1984: 
o Luciei' ., 81. 19t18: 
~ 

00 
W 
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TABlE 30.10 
VAlUES USED FOR OAlLV INTAKE CALClA.AnONS 

RoBbIng Sleal Company Superfund SIte 

Scenario Tmel'nIIIIII: F..... 
Medum: SImIlrlace Sol 
ElIposure MedkmI: S..,utace Sol 
Exposure PoIrt: Subuface Sol 
Rec:epCiDr PoiUallan: S" Wort.. 
'!ec:epCiDr Age: AcU 

Expo....RouII! Param.... 
Code 

Par.......Oellnllon Uris RME 
Value 

RME 
R;IIIo...., 
ReferllllCe 

CT 
Vllue 

CT 
RaOonaIaI 
Reference 

IlUke EquaUonl 
Model Name 

IlIIItsUon SC SoIConce~ mglkg see Table 3.2 SMTllble3.2 Chronic Daily Inlake (COl) (mglkg.oay) 

SI SoII~elllon RaIe mglday 100 (11 :. (1) 

(Carcinogenic) • SC 1I 51 x 
(Bklaval./8W) x (EF1365 cIaysl x (Yrs. 
EJepno Y'B"sl x 10",glmg 

Blaoval. 

BW 
EF 

70YNfI 
Vr.. ElIp. 

BioaVIIIlbily Factor 

Boot Weight 
Number 01 ElIpOBWe Eventa Per Ve.. 
Average ~ LIe1Im. 
Number 01 Va.. ExpoIed 111 .... 
ConIaminart 

kg 
days per year 

)'8B1a 

years par IIetlme 

1 

70 
250 
70 
2 

(II 

(1) 
(1) 
(1) 
(1) 

0.8 

70 
219 
70 
1 

(1) 

(I) 
(1) 
(1) 
(I) 

COl (mglkg-dlY) (Non.Carclnogenlcl s 5C 

x Sill (BloavaII./BWI x (EF1385 daysl x 10' 

"kQlmQ 

Dermal SC Sol Concerhllon rng/kll See Table 3.2 See Tibia 3.2 COl (mglkg-day) (Carcinogenic) =SC x SA 
x (Biollval./BW) II AdhF x (1E~5 
days) x (Vra. Exp.f70 ~..) x 10-8kgImg 

SA Skin SWtace AnI. cm2 2,600 (1) 2,500 (11 
BW Bod\'Weight kg 70 (1) 70 (1) COl (mglkg-d.y) (Non-Carclnogenicl " SC K 

SA x (BIoIIval./8W) x AhdF x (IEverut385 
days) x 10.8IccI/mg 

70 year, Average Adt* Ufedme years 70 (I) 70 (1) 
Bioaval. BloayalllbORy Fadll' perc:ert Chemlclll Specfftc (11 OIIImlcll Specllc (1) 

II Everts NumbeI' 01 Expo,," EvenIs Per Ve. clays par ~ar 250 (1) 219 (1) 

VIS.Exp. N&nIber 01 V..,.. Expo.eeI 111 .... 
ConIamlnart 

years per Ifetme 2 (1) 1 (1) 

Arff! Sol to skin adherence facIor mg/cII1- • IMII1t 0.3 (1) 0.07 (1) 

(11 Sourc..: EPA, 1989a. RIsk Assessmenl Guklance for Superfund. Vol. 1. Human Health Evaluallon Manual. PIIrt A. OERR EPA/54011·88/002. 
EFti. 1997: ExposureFadors Handbook. 
ORD. li92a: 0erm8I e.poue AallllSlllllent PrhclpleS and Applcallans, EPN8OMI·911011 B 
NCEA, 199811: RIsk AaleaamtIC Guidance lor SUperllnd Volume I: H&nIan He_ EvaI~ Manllal. SuppiemerDI GuIdance DennaI Risk Aaaellmert Intarm Guidance. 

ExtemIII Review Draft May 12. 191111 NCEA·W-03I14. 
CO Schaum. 1986: 
~ Yang et II. 19811: 
CO PoIg.- and SctatIIir. 1980: 
en ~ et 11.19114: 
(0 Lucier II II. 19118: 
o 
~ 

CO 
~ 
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TABLE 30.11 
VAlUES USED FOR OAllYINTAKE CAlCULAnONS 

Roeblng Steel Company Superfund SIll! 

Scenario Tlmeframe: F...... 

MedUn: SUbID1Ice SCI 
Exposln MBcAIm: SUblUlfllce SOl 

Exposure Poirt: Subsuface Sol 
jReceplor PopUaIion: ConsIrucIIon Worker 
RecepIor~: AclJt 

Exposure ROt4e Parameter 
Code 

Parameter O••ion u,.. RME 
Valull 

RME 
R~ 
Reference 

CT 
VIIIue 

cr 
Ra\IonaIeI 
Reference 

II'II.e Equal1M' 
MDdelName 

IngestIOn SC Sol Concercrauon mg/Kg ~ee Table 3.2 See Table 3.2 Chronic Dally Inlalte (CDI) (rnglkg~ay) 
(C.clnog.mc) • SC • SI 11 
(BIoaVaI.lBW) 11 (EF/385 days) x (Yrl. 
ExpflO year.) 11 10''koImg 

51 Sol Ingeellon RIft mglday 200 (3) 100 (3) 
8/oIvaI. BIoavdabiay Facioi' 1 (3) O.!! (3) COl (mg/ltg.~) (Non-Cartlnoganle) " SC 

x SI x (Bioaval.lBW) 11 (EF/3115 d~1 x 10' 
'IcAImA 

OW Body weight kg 70 (3) 70 (3) 
EF Number of EJIIIOIUAI EvenIs P.- Year daY' per year 2!iO (31 210 (31 

7Oye;n A~MIA lIeIIme ,-. 70 (31 10. (3) 
y,.. Exp. Number of Years Expoled ID the 

Coramlnlrt 
years per IIetme 2 (3) 1 (3) 

O.-ma\ SC Sol Ccnc:enInIon ~ Sea Table 3.2 See Table 3.2 COl (mglkg-day) (Carcinogenic). SC • SA, 
x (Bbaval.lBW) x AdhF x (f EvenlSl385 
daY') 11 (Yrl. Exp.ITO years) x 10-8kg/rng 

SA Skill SlI'face !vel ~ 2,500 (3) 2,500 (3) 
BW l!odyWelglt kg 70 (3) 70 (3) COl (mgltg-day) (Non-C.clnogenlc) .. SC x 

SA" (BIoavaiIJBWI' AhdFx (II Events/30S 
dayS) 11 l0-6kglmg 

70ren Average AIlIIlfeChe pari 70 (3) 70 (3) 

lIIoavai. BIoIIvalabily Fac10r percent ChenW;;I SpecifIC (3) Chemical SpecII1c (3) 

I Evel'lls Numb.- of ExposIA Evenll Par Yaar days peryar 250 (3) 210 (3) 

Yr•. Exp. Numb.- r:J Yaara Exposed 10 the 
CoIdamhlnl 

yea,. par lifetime 2 (3) 1 (3) 

hff 50110 IIdn acI1erance factor mg/an" • event 0.3 (3) 0.07 (3) 

00,a::.. 
00 
(J1 
CD 
o 
~ 

00 
(J1 
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TABlE 30.11 
VAlUES UseD FOR DAILV INTAKE CAlCU\..ATIONS 


Roebling Sleel ComPIIIIY SUperfund Sle 


e Medium: SW.UIface Sol 
Pain!: Slbsurface Sol 

ecel1lor PopINIIorI: ConsbuctIon Wener 
ecel1lor Age: Adul 

Eltposunl RouIII '"-netIr 
Code 

Pnmeter Derntlon Unb RMe 
Value 

RMe 
Rationale! 
RlfenInce 

CT 
V.... 

CT 
RaIIonaW 
Refereooe 

Inlake Equatloo' 
ModetName 

Imalatlorl SC SolI Concenlrllllon mg/kg see Table 3.2 See Table 3.2 CDI (mg/IcO-day) (Carcinogenic) =SC x $SF 
II.IR II. (% BloavalJ8WI x ('Evental366 
dayS) x 10"kgfmg x (Yra. ExpJ70 Veanl) 

SSF SUspendad Sol Factor kQfm' 1.44xlO'" (1) 1.44xl0·' (1) 
IR ImalallOn RaIe m"/haUr 3 (3) 1.4 (3) CDI (mglllO-dav) (Non-Clfdnogenlc) "' SC 

x SSF x IR x (BIoavaM.IBW) x (IjEvenlsl365 
dayS) II 10~g/mQ 

BW BodyWe!gtt lei 70 (3) 70 (3) 
70)'1_ Average AIUIllferIme )'I" 70 (3) 70 (3) 

BIoIWaI. BIoaYalabily Factor 1 (3) 0.25111 (3) 
HoInperDay lnIday a (3) a 

• Eventl Number of ElIposunI Evenls Per VfIIf daySperye. 250 (3) 210 (3) 
Vra. Ellp. Number of Years Exposed 10 the 

Contaminant 
)'181"1 per IfeIlme 2 (3) 1 (3) 

(1) The SSF was calcufated from high-volume sample data obtained at \I1e sll. 
(2) The IIrMIIk: bIoovalallllly factor for lhe _age case Is O.T6. 
(3) Soun:eI: EPA. ll1l111a: Risk Aasenmenl Guidance lor SUperb!d. Vol. 1: Hunlan Health Evaluallon Mararal. p;vt A. DERR. EPA/541l11-8M102. 

EFH. 1l1li7: ElqI01U'8 Factors HanclxJok. 
ORO. 1l1li2: Dermal ExposIn Assessm8l1l: PllncI,*,'1IIICI AptJIcallons. EPAI8OO/II·9110118 
Nce~ 199M: Risk Assasament GuIdance for 5upeI1\Jnd VOUnII: Human HeallII e"aluallon Maroa\. $UpPemenlal GuIdance Dermal Rlak AhelSrner& Interim GuIdance. 

External Revisw en.R May 12. 11198 NCEA-W~. 
Sc:haun.1985: 
Yang at II. 11188: 
PoIger and Scllllll\er. 1lIII0: 
McConnel It 81. 1*: 
Lucier "al 1988: 

00 
~ 
00 
(J1 
CD 
o 
...a. 
00 
en 
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TABlE 30.12 

VAlUES USED FOR DAIl. V INTAKE CAlCULATIONS 


ROIIbI~ Sleel COmpany ~rfLnl 5111 


oario Tmelr_: CurrentlFUbn 
: DeIawIre RIvw Seclment 
II Medkm: SeIanenI 
II PoInI: Sedhlenl 

ElqIoIvr. Route "--Ier 
Code 

PInIIIIIIer Derllitian Unb RME 
Va_ 

RWE 
RlIIIonalel 
Refereflcll 

CT 
Value 

CT 
RlIIIonalei 
Reference 

IIUke Equallonl 
Model Name 

IngelllOl1 ~ i::iOD COncentrlUOll mg/k(I See Table 3.3 SaeTab1ll3.3 Chronic Daly Inlake (COl) (mglkg4ay) 
(Carcinogenic)" SC x SI II 

(Bloaval.JBW) II (EFI365 daya) II (yr., 
expno )'II1II") II 10'"kglmg 

SI Sol ~.1Ion Rilla mgIday 100 (1) 2S (I' COl (mglkg·day) (Non-carcinogenic) • SC 
II 51 II (Bloaval.J8W) x (EFI365 days) II 10' 
'kWmq 

BIoavai. BblMllabily Factor 1 (11 0.5 (1) 
BW BcdyWeighl kg 70 (11 70 (1) 
EF Number of Exposure Evant. Per Vear days per year 104 {II 52 (I' 

70)'1.' ~verag. Adul Lratme )'In 70 (1) 70 (I' 
Yr.. Elcp. Number of Yurt EllpoI8d 10 the 

Contaminant 
)'UI'I per IJeIIme 30 (1) 11 (I' 

Dermal SC 

SA 
BW 

70)'l!iII'S 
BIoavaI. 
• Evants 
Yre. Elql. 

AfN! 

SolI Concenlrallon 

SIIIn SlKface Nea 
BodyWelglJt 

Average Adull Lfetme 
Bbavalablly Factor 
Number of Exposure Events Per Year 
Number of Years Exposed to the 
Contaminant 

SolI 10 skill acI1enInce ractor 

"'IJIkO 

~ 
kg 

)'lars 

IJ8(I:enl 

daya per year 
yea,. per lifeline 

mglcm2 _event 

See Table 3.3 

1,490 
70 

70 
Chemical SpedIIc 

104 
30 

0.3 

(1) 

(I' 

(II 
(1) 
(1) 

(11 

(11 

See Tabla 3.3 

1,310 
70 

70 
Chemical Specllc 

52 
II 

0.3 

(11 
(I) 

(1) 

(I' 
(1) 
(1) 

(1) 

COl (mgIkg4ay) (CarclnoQenlc) =SC II SA 
x (BloavaiAlW) II AdhF II (#C.vllnW365 
daya) II (Vr•. Ellp.l70 )'lars)" I()'Bkglnlll 

CDI (malkg4ay) (Non-Carct1ogenlcl =SC x 
SA II (B!OIIVaIJBW) II AhdF II (IEvenlII3B5 
days) II 10·6kg/mg 

(1) Source,: EPA, 191191: RIsk Asses,men! Guidance for Superfund. Vol. 1: Human He3llh Evaluation Manual. ParI A. CERR. EPAI64011·89JOO2, 

EFH, 19D7: Exposure Factorw Handbook. 
ORO, 111112a: Dermal Expotlure As_Ii: Pr"",III. and ApJIIcallonl, EPN8OOl8-911011B 
NCEA, 1998d: Risk Asseamerol Guilance for Superfund Volume I: Human Healh EIIIIIIuatJon Maroa!. Supptemenlal Guidance Dermal Risk M88sement Intarin Guldan::e. 

External RflYlew Drall May 12, 1998 NCEA-W·Q36.t.co SchaUm,IN5:
~ Yang at aI. 1988:CO Polgar and Schlallet', 1980: U'I McConnel II III. 19114:CD Lucier III aI. 1988:o... 
CO 
...... 
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TABLE 30.13 

VALUES USED FOR DAlLY INTAKE CALcu.....nONS 


Roebling SlIiel Company Superbld Site 


Scenarto TImerrame: CllTflnllFuue 
MelIum: Daa-e RIYIf SeIIInIn 
Exposunt Modbn: Sedmenl 
Exposunt PoIoc Seclmert 
RIICetJIDr I'opuIation: Re;dR 
Recepla' Age: CNd 

Exposure Raw P_1IIer 
Code 

P......... Deflnllon Unb RME 

Vakili 
RME 

RatIonaIllf 
Raferance 

CT 
Vakili 

CT 
Ralionale.' 
Reference 

InI;Ike Equallori 

Model Name 

IngestiOn SC ISol rngIkg See Table 3.3 -seeTabIe 3.3 ClYcri: Daly Intllka (COl) (mglkg-day) 
(Carcinogenic) .. SC • 51 • 
(BIoaftM1BWI x (EF/385 dllYll) II (Yra. 
E~p.110 yea!S) II 10"kghno 

51 
BIoaYaI. 

Sollngestbn Rate 
BiDaYaiabRy FaclOr 

mgtday tOO 

t.O 

(1) 2.5 
0.5 

(t) 
\..lJl \mglkg-day, tNOfl.(;arclnoglMllC, • ~ 

]I. 51 x tsloavall.IBW) x (EF/385 days) ]I 10· 

(1) (1) 'kaImo 
BW Body Weight kg 15 (1) 15 (I) 
EF Number of EqJOIUIe Evems'er Year dayslyew 104 (1) 62 II) 

70,.... A~~Lllllma years 70 (1) 1'0 (1) 

YrI. Exp. N~of V..... Expo,eeI to the 
Contamhant 

yearsllllaUma II (1) II (1) 

Dermal .sc 

SA 
BW 

1'0 ye;w, 
BIo3YaI. 
,evenl. 
Yr•• Exp. 

AdIrF 

Sol CclncatUlIIIon 

Sldn Swfac:e Area 
Body Weight 

Average ~ Lllallma 

BIoavalabiay Faela 
Number 01 ExpoSln Events Per Vaar 

Number of Years Exposed to \he 
ConIamlll8n1 

Sol to sldn adI1eI'enC8 factor 

fflIIIkg 

an' 
ko 

year. 
pen:enl 

dayc per )'II3r 

yelf1 par lifetime 

~.avan! 

See Table 3.3 

1,010 

15 

70 

Chemical Spaclllc 
104 
8 

2.7 

(1) 

(1) 

(1) 
(I) 
(1) 
(1) 

(I) 

Sea Table 3.3 

8111 

1& 

70 
Chemical Speclli: 

52 
6 

0.2 

(1) 
(1) 

(1) 
(I) 
(1) 

(1) 

(I) 

COl (mglkg-llay) (Carcinogenic) .. SC x SA 
]I. (Bloavail.l8W) x AdtlF It (II E~Antll36ll 
daY'). (Yr•. ExpJ10 years)" l0-6kghng 

CDI (mglkg-llay) (Non-CarcinDgenic) .. SC II 
SA II (BIoa~aI.JBW) x AhdF x (I EWIIIS/385 
days) x 10.ekglmg 

(1) Scucas: EPA, 1989:1: RIsk A'leslman! GuId;nc:e lor Superfund. Vol. I: Human Healh Evaluation Manual, Pari A. OERR. EPA/5olall~9IOO2. 

EFH, 1997: Exposure FIICIIn HancIbooIl 
ORO. 1892: Dermal Exposure Assessmenl: Princ~ end AppIIcalions. EPAi&OOI8-8tlOll B 
NCEA. 1998d: Risk As.easrn~ Guidance for Superfund VoI\IIII8l: Human Health Evaluadon Manual. Supplemental Guidance Dermal Risk Assessmenllnter1m Guidance. 

CO External Review Draft May 12, 1998 NCEA.W-0364. 

~ Schaum. 111115: 

CO Yang et aI. 1886: 

U1 Paiger and Sdllalter, t880: 

CD Mc:Ccmd at aI. 19114: 

o LucIer al aI. 11188: 

~ 

CO 
CO 
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TABLE30.t .. 
VALUES USED FOR DAilV INTAI<E CALCULATIONS 

Roebling Steel Company Superfund Slta 

Tlmahma: a.r.~ 

CndII Crea~ sed ........ 

Expo.1n Medllm: SedIment 

Expcmn PoIM: SadImact 
Receptor PopWIIIon: Ralldent 
Receptor Age: AIlIII 

EXJIOIUAI Routl 

I11IJ8IIIOIl 

Oerm.1 

P...rna.-
Colla 

5C 

SI 

81oav:111. 
BW 
EF 

7Uytn 
Vra. Exp. 

SC 

,.........,DaHlon 

Sol CaQsIUaaOO 

SoIIngIlltlon Rata 

BioaYallabiIly Factor 
BodyWelghl 
Number 01 ~a EvenIs ..... Va. 
Averaga Adul LIfetIme 
Number 01 Va.. Expotad to !he 
C~ 

Sol ConcanraUon 

Unb 

IIIQIkg 

mgIcUy 

kg 
days par year 

)'IIIn 

yen par!JaIma 

mglkg 

RME 
Value 

sea Table 3." 

100 

1 

7U 
104 
7U 
3D 

See Tablo 3.4 

RME 
Rallonalel 
Reference 

(1) 

11) 
It) 
(1) 
(1) 

1') 

CT 

Vakil 

SeeTatll83.4 

25 

0.11 
7U 
52 
7U 

" 
See Table 3.4 

CT 

RaIIoNIIeI 
Rafaranca 

(1) 

(1) 
(1) 

11) 
(1) 
(1) 

l.ake Equallonl 

UodeiName 

CITonlc Oalylrtake_(COl, (mglkg-day) 
(C.-clnogenlc) " SC x 51 It 

(BIoa~alIJBW) It (EF/36G days) It (Yrs. 
EJcp.no years) x 10"kglmg 

COl (mglk~ (Non-CIIClnogenlc). SC 

xSIlt (8Ioavai.I8W) It (EFI365 daysllt 10' 

'lqjImg 

COl (mglkg-day) (CarcInogenic) : SC It SA 
It 191oavalJBW) It MhF x (t EverQI365 
days) x (yrs. ElCpftO years) It llH1kglmg 

SA 

BW 
70 years 
Bioavail. 
, Everts 

Vra. Exp. 

MnF 

Skn Suitac:. NY 

BodyWeighl 
AVeDge Mulllfellm. 
Bioavallablly Facia 
NLmb. 01 Exposure Evanla ..... Year 
NLmber 01 Years Exposed to !he 
Contamhanl: 

Sol to akin adherence facIcIr 

anZ 

kg 

)'II8lI 

percenl 
days parye. 

yellf1 per Ilfettne 

~-.YIIIIt 

1.490 

7U 
70 

Olembl SpecH1c 
104 
30 

0.3 

(t) 

(t) 
(1) 
11) 
It) 
It) 

(1) 

1,310 

70 
71) 

O!emlcal Spacllc 
52 

" 
0.3 

(1) 

(1) 

111 
(11 
(1) 
(1) 

(1) 

COl (mglkg.day) (Non-Can:Inogenlcl • SC It 
SA It (9IoavaA.lBW) It AhdF x (II Eventsl365 
dayt) II: 10-Ikglmg 

(1) Sources. EPA. 11189&. Risk Alles,ment Gl*lance for Sl4lflrfund. VrA. I. Human .Healt/1 EvalualiOfl Manual, Part A. CERR. EPAl54011·881002. 

EFH, t1l97: Expoeura Factora Handbook. 
OAD, 1092a: Oll"l\lal Expoue ASI~ PmcI,*" and AppIIeaUonI, EPAI6OO18-II11011B 
NCEA, 199ad: RIsk Assessment GuIdance tor sUpertvnd Volume I: Human HeaIUI Evaluation Manual. Supplemenlal Gl*I:IInce Dermal Risk ASllI6smenllnlertn GlAdance. 

External RevIew Draft ....ay 12. 1998 NCEA-W.()3I14. 
00 Scham, 19115: 
~ Yang til III. 19118: 
00 Polgar and Sctalt_, 11180: 
(JI
CO 

McConnell til aI. 19114: 
lucier til at 19118: 

o 
~ 

00 
CO 1~1 



TABLE 3O.11i 
VAlUES UseD FOR DAn..Y INTAKE CAlCt.lATlONS 

RoebIng 51"' Company SUperlJnd Sb 

10 Tme"8IIIII: CUrrenWuIure 
dUn: QaIIs Creek SecRrmmI 

• Medium: Sedment 
e PoIn\: Sedlmert 

ecaplar PopuIallcn: Resident 
ecepIar Age: ChId 

Elcpoeure Roule ......., PIIlInMIIII' Oenniuon UnI, Rt.£ RME CT CT Irmke Equallon! 

COCII Value RatIonaIe/ V.. Ratlonalef Model Name 
Referellce Reference 

11111...I0Il ~ ItiOI \;OIICenlratlon ~ See Table 3.4 See Table 3.4 CI'ronIc Daly 1111.. (COl) (mg/kg-day) 
(Can:lnooenlc) • SC x SI x 
(Bloaval.IBW) II (EF1385 days) II tyr5. 

ExpflO years) II 10"kOfmg 

SI SOlll1SJ8ltlon Rate rngld3)' 100 (1) 25 (I) 
Biaaval 8Ioaota1lablly Factor 1.0 0.5 ~UI (mgncg-CIayJ INon-cet'Clnoget1«:l • :S~ 

x SI x(Bloavall.JBW) x (EF1:l86 do1ys) x 10' 

(1) (I) "kOtmg 

BW BodyWeighl kg 15 (II 15 (I) 
EF IWmber of ~ EIIIInI. Per Vrm dayIfya.. 104 (I) 1i2 (11 

7Ol'8a1S Average ~ Lletme l'8n 70 (1) 7D (I) 
Vra. ElIp. IWmber of V.... Exposed to the yearsI1IeIIme 8 (11 II (1) 

CorUmInR 
Dermal SC SOl Concentration mgIIcg Se. Table 3.4 See Table 3.4 COl (m(liko-d:lyJ (c.clnooenlc) ~ SC x SA 

x IBioBYal.IBW) x IIdhF x II EvenlslJ85 
dayl) ~ IYr5. E.p.no years). 1006ItUfmg 

SA SIdn S..r- ArIa cm2 4,130 (I) 3,6110 (I) 
BW BodyWalghl kg 15 (I) 15 (I) COl (m~-"'yJ (Non-Carcfnogenlc) • SC" 

SA It (SIoavai.IBW) • AhdF ~ (II Evelllsl365 
d'YS)1l10-8~mg 

70",_ Average AdIII Uellme l'8 7D (1) 70 (I) 
BIoavai. BIoavallabilly Factor percert Chemical SpecIfic (11 Chemical Speclne (I) 

" Events Number of El<posn EIII!I1I. Per Vrm daysperyeer 104 (I) 62 (I) 
Vrs. Ellp. Number ofVe;n Exposed to lhe \l8ll'lperlfeUme 8 (I) 8 II) 

CCntsmlnlnt 

AdhF Sol 10 ,lin adharence factor mglcrr/'event 2.7 (1) 0.2 (1) 

(1) Sourcee. EPA. 1989a. Risk Assessment Guidance fa'SUperfund. Vd. 1. Human Haalth EVaNaIIon Manual, Part A OERR. EPN&COf1-89f002. 

EFH, 111117: ExpoIUlI FICIors HardKlok. 
ORO, 199b: Dermal ElIpoIU'e Assessment: Prtnc__as and Appdcallons, EPAf8OOI8-811011B 
NCEA. 199811: Risk Asaetlmenl GuIdance fa' SUperfund Volume I: Human Heanll Evauallon MaI1U3l. Supplemental Guidance Darnal RI,k Assassment Inloom Guldanca. 

00 
,a::. 
00 
0'1 
U) 
o 

Eldemal ReviBw Draft M3Y 12, 111118 NCEA-W-0384. 
Sc:haIlll,19115:' 
Yang lit II. 10118: 
Folger and SClUIIIIr, 18110: 
McConnel" II. 111&4: 
l.uclur etal. 1_: 

~ 

U) 
o 
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TABlE3D.18 

VALUES USED FOR OAllV INTAKE CALCULATIONS 
Roebling Steel Comparr,' Sl4J8Ifund SMe 

litenarlo Tlmelrame: C~ 

JAedUn: 0--.River Su1ec:e Water 
Exposwe MedIum: Swfxe Waler 
ExposwePWlt TapWaIar 

Receptor PopulatIon: RIIIIdenI 
Receptor Age: AIkIII 

Elcpoetn Rou\e Par.... 

Code 

ParneIer DaIInIIlon UriII RME 

Vah!! 
!WE 

Rallonalaf 
Referellce 

CT 

Value 
CT 

Rallonal., 
Reference 

Intake EquaIionl 

Model Name 

IngelUon WI,; IWaII!r n mWL See Table 3.5 :see Table 3.5 Chronic Dafly Intake (COil (mglkg·dayl 
(Csrclnog,nlcl II we x 01 x (BIoaYIIIJ8WI 
• (EFI365 daysl. (YII. Exp.f1D yearsl 

01 Dally Ingeellon rale Uct.Iy 2 (1) 1.4 (11 

EF Expoaw, Frequency dayI per year 36!1 (1) 350 (1) COl (mglkg-day) (Non-Carclnogenlc) .. 
we x01 x (BloavalllBWI x (EFI365 da)'!1 

VIS. Exp. Number of Ve:n Expoced \0 ilia 
ConIaminant 

re.' par .lIme 30 (1) 9 Itl 

BW Body weight til 70 (II 7D (1) 

7O,.:n A_age A~llilelime )ears 70 (\) 70 (I) 
BIomI•. BIoaYIIiIabIiIy Factor 1.0 (I) 1.0' (I) 

Dermal we WrIIJr Concenratlon (seml-lIOlatIel) mgIL See Table 3.5 See Table 3.8 COl (mll'kg-day) (Carcinogenic) =we • 
DP x (SSAIBWI x 10·3 x(f Evental365 
daysl JC (yr•. ExpnD year" x 1l0000slevent 

BW 
'EwnI. 

ET 
VIS. Exp. 

70,... 
DP 

SSA 

BodyWelghl 

Number or Expoeure Events Per Vear 

Number or Exposure Hours Per Day 
Number 01 Years Exposed \0 the 
ConIamlnanl 
A_a1l8 AIkIIllfellma 
Derma Permeabilly constant for the 
s~ecl c:onIlmInanI 
SIdn Surfec:e Ne. 

kll 
daylperyear 

hoI.n per day 
rear. per llelme 

)ears 

cmIhr 

em' 

70 

365 

0.2 

30 

70 

ChemlcaiSpeclf\c 

18,200 

(1) 

(1) 

(1) 
(I) 

(1) 

(I) 

(1) 

70 

350 

D.13 

9 

70 
ChemIcal Speclllc 

18,200 

(1) 
(1) 

(I) 

(11 

(1) 
(1) 

(1) 

COl (mg/l(Q·day) (NoncarcInogMllc) =WC 
x DP x(SSAfBWI x 10-3 Ucrn3 x (I 
EYllnlsl365 da)'!) II houral8Y\lnt 

(I) Sources: EFH, 1997. ExposIn F.clors Hardlook. 

EPA, 18sea: Risk Assessment Guldarcelor Superfund. VeA. 1: Human HII8Hh Ev"alion Maroal. Part A. OERR. EPAIS4()(I-691OO2. 
ORO, 111112e: Dermal Expoaure ","'lIl1IInt; Pr1nc~8S IIIId Appllcattons, EPN6OOI8·911011 B 
NCeA. 1998d: Risk AIIIInment Guidance 'Of 5tJpeIfUnd Volume I: Human Heallh Evaklalion Maroa!. Suppernenlal Guidance Dermal Risk Assassmen\ IlIlenm Guidance. 

co 
,J:II. 
co 
U'I co 
o 
...II. 

Eldemill Revl!/w Oraft May 12,1998 NCEA-W·038•. 
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...II. 
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TABlE 30.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Roebi1g Steel COmpany Superfund Sle 


_10 Tine"lm8: CummtlFuue 
. DeIlMln R.... SUf_ Water 

MedUm: s..tace W_ 
ExposurePol~ TapWal« 
Receptor PoIUaIIon: Ra....... 

eceptor Age: Chid 

Elq)cMure RouIe Paramli. 
Code 

Pnmeblr 0e1Wllon U,.. RMI: 
Va.u 

RIoE 
RaIlonaIeI 
Relarence 

CT 

Value 
CT 

Rallona.... 
Reference 

Intake Equatlonl 
Model Name 

IIIQeSuan WC Water COnI;~ mglL See Tabla 3.5 See Tab!e 3.6 CIw<nc Dally Intake (CDII (mg/l<g-dayJ 
(CarclllOQWllc) = wc x01 x (BIOavaif.18W1 
x (EF1366 da~) x lYra. Exp.170 yellfll) 

Of Daly Il1Q88don r.. LJday 1.0 (1) o.e (1) 

BW BodyWIIght .g 15 (1) 15 (1) all (mg~) (Non-Carclnogenfc) • 
WC It 01 x (BIoavai\JBW)x (EFI'.WS days) 

EF Number d ExpDIIR Event. P. Year d3y8~year 366 (1) 350 (1) 

Vra. EIIp. Number dVM. ElqIOIeCIIO \he 
COIUmlant 

,urI ~ lfeline 8 (I) 8 (1) 

1O)ear. Awraga AltA Uetme year. 70 (1) 70 (1) 

BIoavaI. BIoavalabily Factor 1.0 (I) 1.0 . (1) 

Dermal we Water Concei*alloil (w.m.YOIatIIea) mglL See Table 3.5 see Table 3.5 CDI (.g-day) (Carcinogenic) = we x 
OP It (SSA/BW) x 10·3 x (I Evenls/366 
days) • (Vrs. expno yua,.) _ ~our,/event 

BW BodyWetght kg 15 (1) 15 (1) 

70yeara Average AcUI Llletme years 70 (1) 10 (1) all (1II9/1qJ-<1gy) (NoncarcInogenic) • WC 
x OP x (SSNBW) II. 10·3 UCl1I3 x (I 
ElIlInlsl366 days) II hourslevenl 

ET Number d Exposure HoIn Per Day houra~day 0.2 (1) 0.13 (1) 

IEverQ Number d. EJIIlO8III1I EINHtI Per Year day. per 'l'ar 385 (1) 350 (1) 

Yrs. Exp. Number aI Years Exposed 10 lhe 
ConIamInn 

years per lfemte 6 (1) 8 (1) 

DP !lennal Penneabilly constalt lor the 
51i1Jeci cortamInanl 

cmlhr ChemlcatSpeclllc (1) Chemical Specllle (1) 

SSA SIdn SurtllD8 Alea eml 7,640 (1) 6.640 (1) 

(1) Sources. EAt. 1\191. EJqI05Ure Factors Hancllook. 

EPA. 19111a: Risk AIIe_nt Guidance for Superfund, Vol, 1: Human Health Evaluation MarlJIII. Part A. OERR. EPAIS4Ilt'I-891OO2. 
ORO. 1992.: Dermal Exposll'lI AISe••mant Pmcrpee and Appticlltions, EPAI8OIlt'8-011011B 
NCEA. 1988d: Rlsit AlSeSSllllnt GuIdance for SuperftnI V~ I: Human Health Evaluation Mol...... Supplemenlal Guidance Oeflnal RIBk AIB88smenl'nlerim Guidance. 

()C) External Review Draft May 12. 1998 NCEA·W-<l384. 
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UI 
to o 
~ 

to 
I\) 

1 of 1 



TABLE 30.18 
VAlUES USED FOR DAIlY INTAKE CALCtAATIONS 

ROBbing Steel Company Superfund SIB 

Timerrame: Cuter1IIFutwe 
D~ RIver SUrface WIfIIr 


Scenar 
: 

lCPOIlI"e Medium: ~ 


lqIOSlI"e Poi1t: Walt!r Vapors • ~head 


eceplor Population ResIcIenI 

Receptor Iqa: ~I 

Expoue Aoule P.ameter PIIrameIer DetInIlon UnlIs RUE RUE CT CT Inlalle Equatloft' 

Code Value RalJanallll Value Ralionalel Model Name 
ReferenCe Reference 

Inhalalloll N; Nt COnceI*allon (VOIaIilel) mg/m' See Table 3.6 See Table 3.6 ICI1ronIc O"'Y Intake~CDl) (rnglkg-day) 
(CarcinogenIC) "AC x Bioaval. (100%) x 
(IRI8W) It (/II EverClI365 Clava) It (Yra. 
ExpJ70 years) 

IR InhaIaIIon Ral1I m'/hoUr 1.0 (1) 1.0 (1) 

8W BooyWelgl'A kg TO (1) 70 (1) 
lIT Number of Expoeure HelIn Per Day hotn per day 0.2 (1) 0.13 (1) 

.EY8IU Number of Exposure E..ents Per V. dllY' par ye. 385 (1) 360 (1) COl (mgl1c.o·day) (Non·Carclnogenlc) .. AC 
x BIoavai. It (IRlBW) It (II Eventar.l65 days) 

lIT Number of Expoeure Hours Per Day hoInperday 0.2 (1) 0.13 (1) 
Yrs. Exp. Number 01 Yen Exposed \0 !he ye.. per IIetIme 30 (1) It (1) 

Con!;IIIJlInIri 

70 years Avwall8 M* lhllml yen 70 (1) 70 (1) 
BIoawaI. BIoavIIHabilly Factor 1.0 (1) 1.0 (1) 

(1) Soun:es. EFH, 11197. ExposlI"8 Factors HandtKloll. 

EPA, 188113: Risk Assessment Guidance fur SuperftnI. Vol. 1: tlIm.. Heallh EvalJaIIon Malllal, PIWt A.. OERR. EPMI4Ofl~lMlO2. 

S.A.. FOliar and P. C. Chro8towIkI, 1987 "lmaiaflOfl EXpCISII'eSICI Volatile OrganiC Contamlnanls In the ShaNar" 
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TABLE 30.19 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

Roebing Sleet Com~ SUperfund Ste 

Sceralo Tlmllhme: CInenIIF..... 
MedUn: oe-.RIww SUrface W_ 

~xposue Madlum: M 
~lIpOS"" Poln!: Water VIIPCQ lit ShoMrhead 
~eptor PopuIaClort RtIIIdenI 
~1IpIor Age: alId 

Expoeure RauIII Parameter 
Coda 

Paramelllr DefInIIon UnIIs RME 
VakJe 

RME 

Ratlonalal 
R.lerenet 

CT 
Value 

CT 
RallonaIeI 
Refetence 

Intake Equalionf 
ModaINllme 

InhaIaIIDn AC Ai" Conoentrauon (VOIaI..., mgIm' See Table 3.5 See Tallie 3.5 CIlronIc Dally Inlake (COl) (mo/kg-day) 
(Carcinogenic) = AC x Bloavai. (100%) x 
(IRlBW) x ,,I Ewnts/3115 days) x (yr •. 
Exp.no years, 

IR lnh;Iatlon Rate m'/hour 1.0 (11 1.0 (1) 

aw BodyWeuhl kg 15 (11 15 (1) 
7Uyaare A_age Alb! LIetme yeon 70 (I) 70 (1) COl (mgJlcg·dayl (Non-CarclnOQllnlc) • AC 

x BIoaval. I( (IRlBW). (t EVIII1Isf366 days) 

ET Number or ExpolUl"ll Hcxn PII" Day hcus per day 0.2 (1) 0.13 (1) 
• EY8IIbI Number or Expolure Ewnts Per y". days per year 385 (11 350 (11 
Y .... EIqI. Number or Ye.. Expoeed 10 UIe 

Conblnllnanl 
ye.-s per lifetlm. e (11 e (11 

BIoaval Bloavalablily Factor 1.0 (1) 1.0 (11 

(1) Sources: EFH. 1997: Exposwe Factors Halllllook. 

EPA, 19119a: Risk Assessment Guidance for Superfund. Vol. 1: Human HeaRh EYIIlualbn MInIaI, Part A. OERR. EPAIS4OiI-41D1D02. 

S.A. Fosler and P. C. Clwustowsld, 1887 "Inhalalbl Exposure. to Volalle Orgaric CorDmnlllb In 1l1li Shower· 
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TABLE 30.20 

VAlUES USED FOR DAIlY INTAKE CAlCULATIONS 


Roebling Stael Company Superfund Sle 


• Medlin: swtace WI" 
ePolnl: S ....W... 

eceplor PopuIItion: ReeIdenI 
Age:~ 

EIqJoean Route Parameter 
Code 

P-wOeflrMln Un.. RME 
Value 

RME 
RailonaIeI 
Reier*' 

CT 
Valle 

CT 
Rallonalel 
Reference 

IrUke Equatlonl 

Model Name 

Ingesllon we Iwater mgn.. see ,able 3.8 see 11IIlI. J.8 C1wontc Dally.Intake (COl) (mglkg.d:!y) 
(Ca~lnoge"lc) ., we x 01 II (% 
Bloaval.lBW) II (EFr.J85 diva) II (Yr •• 
ExpJ71l years) 

De Oaly II1QIMlIon m. Uday 0.1 (1) 0.1 (1) 
EF Number 01 ExpolUre Ewnhi Pet Y_ d3ysperyear 104 (1) 52 (1) rol (mglkg·day) (Non-Can:lnog""c) ., 

we x Dill (Blolval.I8W) x (EFI365 dayI) 
Vrs. E!Ip. Number 01 V...ExJJc-d ID lhe 

Conlamlnant 
,....parlllvllm. 30 (1) 9 (1) 

fNI Bodywe/ght .g 70 (1) 70 (1) 
70 years A_age~ Lhtme )'ears 70 (I) 70 (1) 

Blaaval BbaYabbilly Factor 1 (I) 1 (1) 
DennaI we Water COnc:enlnlllon (IIIfIV.voIaIIes) mgI~ See Table 3.11 s.. Table3.11 rol (mg/kg.d:Iy) (Carclnog.nlC) ., WC II 

DP X (SSAlBW) II 10-3 II (1/ Ever(sf386 
cia) sIll (Yr•. ExpJ70 )'W;IrI) x ET 

8W BodyWeighl kg 70 (1) 10 (1) 
1/ EVIII1I8 Number 01 ExpoIure Evwnll Per Year d3)'S per year 104 (I) 52 (1) COl (mglklJ-day) (Noncarclnog.,lIc) .. we 

II OP x (SSNBW) II 10-3 Ucm3 II (I 
Ev.nISlJ6G days) II ET 

ET Number 01 Exposure Hoin Par Day houralclay 2 (1) 1 (1) 
Yrs. E!Ip. Number 01 VaID Expoaed ID ilia 

COflIaminanI 
years par lfollma 30 (1) 9 (1) 

71Iyaars Average MIlt Lllelne years 70 (1) 711 (1) 

DP Oennal Permeability conNnt for the 
subject contaninanl 

cm/hr Chemical Specif"1C (i) ChemtcaiSpeclllc (1) 

SSA Skt15urface Nal em l 11,800 (i) 8,600 (1) 

11) Sources: EFH, 1997: Exposura Faclcn HaJdlook. 

EPA. 19898: RIs~ Allessmalll Guidance for Superfund. Vd. ,; Human Health Evaluatkm Marua~ Part A. OERR. EPAlIi4011-89/002. 

ORO, 1992a: Dermal Expou-e Assessmenl: PrInciples and Appflcallon&, EPAl6OOI8-811011B 

co 
~ 

"<::EA. 1998d: Risk "-ellmelll GuIdanc:e for SupeIfund Volume I: Human Healh E.,alualion MaruII. Supplamanlal Guidance Dermal Risk Assessment Ir(erim Guidance. 

External RIIYIIIw Draft May 12, 19911 NCEA-W-0384. 
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TABlE 30.21 

VAlUES USED FOR OAIlVINTAKE CALCUlATIONS 


RoebIklg Sle" Ccmpany $upeIfuncI Si\e 


Scenatlo l1mefnlme: CUrTenWw.. 
Medum: Craib Creek S""- Wiler 
Exposure MedUII: Sillfaca Wit. 
Exposure Point: SUface W_ 
Rec:epttw Popdallon: Realdenl 
Rec:epttw AGe: ctIcI 

Elcpoeure Route ParIIIIele, 

Code 
Parameter Dellnilion Unb Rue 

Valle 

RME 
RaCIonaIBi 
Refenlnc. 

CT 

Vakili 
CT 

RaHonaIeI 
Rer....nc. 

Inlall. Equallonl 
Model Name 

1!¥I"ion W\; 

01 
9W 

HoIn 
EF 

YII. Exp. 

WOller 

Daly Ingesllon rate 
BodyW8~ 

,...mber of Exposure Hex.. Pw Day
,...mber of EJlposure EverCs Par Year
""mber of Years Expoeed 10 the 

mgIl 

Udal' 
kg 

hcxn parcial' 
days par year 

)'UrI par lretlma 

See Table 3.8 

0.1 
111 

2 
1O. 

6 

(1) 

(1) 

(1) 
(I) 
(1) 

SeeTablll3.6 

0.1 

IS 

1 

62 
s 

(I) 
(11 

(1) 
(1) 

(1) 

Clvonlc Daly Inlak. (COl) (mglkg-clay) 
(Carcinogenic) =we " 01" ('lit 
Bloaval./BW) II (EF/385 days) x (Y.... 
E"pnO~) 

COl (mg/kg-day) (NonoCarcinogenlc) • 
we" 01 " (BioIwall.l8W) II (EF1385 days) 

7Oye;n 

BIoIv81. 

CoIUmInanl 

A.venJII' Ad.IIt Lfelhle 
BIoavaIablly Factor 

)'UrI 70 
1.0 

(1) 

(1) 
70 
1.0 

(1) 

(II 
Dermat we 

aw 
70 yen 

'Events 
ET 

YII. EIII. 

DP 

SSA 

Water Concentration 

BodyWelgl"t 

Average AcldI L........ 

Number of e"posure Eve"" Per Year 
Number of eJlposure HoIn Per Day 
Number of Ve.. Expoeed 10 lhe 
Contamiranl 

Dermal Panneablay constant for the 
sUJject c:ontammnt 
Skin Surface Area 

mgIl 

kg 
~. 

days per year 
hlul par day 

)'UrI par liletime 

cmlhr 

em' 

See Table 3.8 

16 

70 

104 

2 
S 

Chemical Speck 

4.000 

(1) 

(I) 

(I, 
(I) 
(1) 

(I) 

See Table 3.6 

16 

70 

62 

I 
6 

Chemical Specll1c 

".000 

(I) 
(II 

(I) 
(I, 

(I' 

(I, 

COl (mglkg-day) (carcinogenic) =WC x 
OP x (~SAlBW) x 10-3 II (AI EV8I1I8I365 
days) x IV.... Exp.no yellfS) II hotnI.venl 

COl (mglkg-day) (Noncarclnogenlcl" we 
x OP x (SSAlBW) II 1()"3 l1cn13 " (' 
Evenlal365 day" " hours/even! 

(1) SouR)8s: EFH. 1997: Exposure Faclora HardloOk. 
EPA. 1989a: Risk '-'-..menl Guldara far SUperfund. VOl. 1: Human Healh EvakJalbn Marual. Part A. OERR. EPAI54Ofl-891OO2. 

ORO, 1992a: Dermal Exposure AsMslmenl: Prl,..... and Applications. EPMlOOl8-911011B 

CO NCEA. "196CI: Risk Assessrnenl Guklara for S\IpeIfund V'*'m. I: Human Health EvalJaliorl MaIll8l. Suppemer4al Guidance Dermal Rbk "saeasmenl ht!lrlm Guidance. 

~ Extarnal Review Oraft May 12, 1998 NCEA·W·03S4. 
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TABLE 30.22 

VALUES useD FOR DAILY INTAJ<E CALCULATIONS 


RoeblIng StIIeI Company Supelb-d SlIe 


I1Irio TImofr_: ~uIIn 
: 00nMI1IaIIIe Flail 
Ie Medium: Amra! T~ 

Par__ 
Expoue RauIe Parameter De&rti)n UnI. RME RMI: CT CT Intake Equation! 

Code Vakle RallDnaIaI. Valre ~Uonalel Model Name 
Reference . Refwence 

IngeSlOl I'\,; 101 \,;flImICalm tlSh Tissue mglkg See Tallie 3.7 See Table 3.7 Clvonlc Dally Inlam (COl) (mglkg-dily) 
(Clrclnogenlc) " FC x FI • (BIoaval.IBW) x 
(EFI365 days) 1 (VB. Exp.no yeilfS) x 10"\g1~ 

Ft Fish I~n Rate g/lnllal 54 (1) 20 (1) 

f1'N BodyWalgld kg 70 (1) 70 (1) COl (mglkcj.day) (NorH:lretnogll1lc) • FC II 

FI II (BIoaval.IBW) x (EFI3!I6 days). 10·\glg 

7Oye.... "'veraae MIll Llellme ya 70 (1) 70 (1) 

BIoa¥aI. Bioavailabllly Factor 1 (1) 1 (1) 

EF Number at Exposure Events Pllr Year lIIfIaIe per year 386 (1) 52 (1) 

\'rI. EIcp. Number at Years &posed to !he years per ifellmfl 30 (1) 8 (1) 
Coramnnt 

(1) Sourcee: EPA, ll11111a: Risk "'"essment Guk\ancfllor SUperfund. VrA. 1: Human Heath Evaluation Manual, Part A.. OERR. EPAIIi4011-891OOZ. 


USOOC, 11190: Unled S1ates Department 01 ComIIIIIrce. Flslr8l1es oIlt1e United Slal.s. (Baaed upon 1989 U.S. average fish c!murnption of 111.9Ibs1persDll'year.) 
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TABLE 30.23 

VALUES USED FOR DAILY INTAJ<E CALClAAT10NS 


Roebling Steel COmpany SUparlInd SIt8 


am.: CureMIFuiurs 
Un: conaumal*! FIlii 

I<pOIln Me"um: Annal TIssue 
qIOStI'e PoH: FIsh from Crllls CI1I8I1 
ceptor POCJUIIIIOIt RISIdIInI 

ec:eptor Age: 01.. 

ExpoIurt RouIt PInmelli' 
Code 

P_ter Oellnlllon Un., RME 

Value 
RME 

RatIonaIeI 
Referlll1C:. 

CT 

Valle 
CT 

Rationale/ 
Reference 

l.uke EquatloW 

NodeIName 

IngeSuon FC 

FI 
BW 

70yur8 

BIoaval 

EF 
Yrs. EIq). 

ICOr1CenCralion 01 Chamicalln Fish T__ 

Flah Ingalllon RaIa (2) 
BodyWelghl 

Average Ad Ulellma 
Bloaval8b1lty Facia 

Nwnbar d Expoua Event, Per Year 
/'bn!JerdYe... Exposed 10 the 
ConIlninanI 

mglkg 

g/meal 
kg 

year. 

mlNlllJa)'8ar 
years per ifeIIma 

SttTable3.7 

II 
15 

70 

1 

365 

II 

(t) 
(t) 

(I) 
(I) 

(1) 

(I) 

Sttlablt3.7 

II 
Iii 

70 

t 

365 ., 

(t) 
(I) 

(1) 

(t) 

(1) 
(I) 

ICnronc DatIy-"llaM~C~~ tmglkg-day) 
(C.clnogenlC). FC x FI x (BiOaYIII.IBW) , 

(EF134I6 days) x (yR. ExpflO yearS) " 10' 

'tg/g 

COl (mp/ltd-day) (Non-C.-ctnogenlc) =Fe 

x FI x (BIOIIII,I.lBW) x (EFI365 days) x 10' 

'kg/g 

(I) SaJn:es: EPA. 188901: Risk ""'Ismert Guldanc. rar SUperfund. Vol. 1: Human Heafth Ev;luatlon ManJaI. Part A. OERR. EPN5401H18/OU2. 

USOOC. 1890: IJnIIed Stales Depart"""" 01 Commerc.. FQllet1es d the Un~edStIlet. (Based upon 1989 U.S. average Ish eonsumpllon of 15.8IbtlJB8on/yur.) 

(2) FWENC. llI9Sb. PInIORII comrnunt:allon NOIIembar •• 18118. 
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TABlE 30.24 
VAlUES USED FOR DAILV INTAKE CAlCIAATIONS 


Roebling Sleel Company ~nd Sle 


ure ~edIum: Groundwaiet 
Exposure Poi...: Tap water 

eceplor PopuIaIIon: Resldenl 
eceplor Age: AdlAI 

Expoeure Route Parameter 
Code 

Par.met. Dellrtiln Unb fU.£ 
Valle 

RMI: 

RatIoneteI 
ReferlllP 

CT 
Ville 

CT 
RaUonallll 
Reference 

Inbke Equallon/ 
Madel Name 

Ingestion we waler voncenlratton mgJl. See Table 3.8 see lallie 3.8 COl (CIII'clnogenic) =we )I 01 )I (% 
Bklavil.IBW) )I (EF/386 days) x (VIS. ExpJ1(J 
years) 

DI Daly Ingesllon A* Uday 2.0 (1) 1.4 (1) 
BW Body weight kg 70 (1) 70 (1) CDI (Noncarcinogenic) =we x 01 x 

(Bbaval.lBW) )I (EF!366 days) 
BbavII. BIoavaIlabllIy 1 (1' 1 (1) 
JOV .... Average Mil Lrl6nt yeg-s 70 (1) 70 (1) 

EF ,.,mber of ExposUI1I EYinis Per Year dayslyalll 3e5 (1) 360 (1) 
V .... Exp. ,.,mber of ExposUI1I Years Per Llfelm. )'IIarailfaUme 30 (1) II (1) 

Dermal we Waler Conc:llnlrillon mgII. See Table 3.8 See Table 3.8 CDI (mglk~day) (Carcinogenic) ~ we )I 
DP x (SSAlBW) x 10-3 )I ,II EYI...1II385 
days) x (YIlI. ExpJ70 yeara) • ET 

DP Dermal Permeabllly contIanI for IhII 
sWJect COItIImNni 

cm/hl ChemIcal Spec:HIc (1) Chembllpacflc (1) 

BW Body Weight kg 70 (1) 70 (1) CDI (mglk~day) (Noocarclnogenlc) II we 
lOP x (SSAlBW,)I 10·3 Llcm3 x (IJ 
Eveollll385 days) xET 

BloavIJ. BioavaWIy 1 (I' 1 (1) 

tlEv..... ""mber of Exposul1I Eye.... Per Year dayslyear 385 (1) 350 (1) 

JOVr•. Awrage Mil LII"BIme years 70 (1) 70 (1) 
$SA Skin Suff_ AI1IlI em' 18,200 (1) 18,200 (1) 

ET ""mber of Exposul1l Hotn Per Dey hourlllday 0.2 (1) 0.13 (1) 

VII. Exp. tokImber of Exposulll Years Par Lletm. )'IIarailfelime 30 (1) II (1) 

(1) SourceS: 	 EFH, 1997: Exposure Faclors Handbook. 

EPA, 19891: Risk All_art Guidance for S\JpeIlJncl. Vol. 1: Human Health EYBIuatIon Manual, Part A. CERR. EPAI64011-891OO2. 

ORO, 199211: Dermal Exposure Assessmenl: Principles lind ~atlons, EPAI8OOIS-911011B 

NCEA. U198c1: RIsII Alllessmelll Guidac1ce ror Super1und Vobnel: Human Health Eveluallon ManAI. Suppamenlal Guidance Dermal Risk Asse"moot Interim GuIdance. 

Exlernat Review Orall May 12, 1998 NCEA-W.o3lW. 
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TABLE 30.25 
VALUES USED FOR DAilY INTAKE CAlctA.ATlONS 

Roebling steer Company Superfund Sb 

Scen;Klo Tlmeframe: FWD 
Meclllm: GroundwIIter 
ExpoSllnl MadkJm: Gcoundwater 
Expoture Port: Tap W_ 
ReceplQr PosUallon: Resldelt 
ReceplQr Age: CHId 

Expotllr8 ROIIlt Patameler PInIII8W Def'nlIon Unb RUE RME CT CT Inlake Equalim' 

Code Value RatbnaIeI Value Rallonalel Model Name 
Reference Reference 

Ingestion W\; water mgIL ~ee 1able 3.9 See TZIe ;5.\1 WI «(;arcinogenlc, ,. we • 01 x ('II. 
BIoaviIJBW, x (EF/366 days) x (Yra. Expn~ 
years) 

or Dally ingestion Rale lJday 1.0 (1) 0.8 (I' 
BW Body Weight kg 15 (I' 15 (1) COl (Noncan:lnogenlc) :: we x 01 x 

(Bloaval.1BW) x (EF/366 days) 
8Ioavl BIoavailabily 1 (1) 1 (1) 
lOYra. Average AduI lifetime ye;lrl 70 (1) 70 (1' 

EF Number of ElCpClIIa"e Everes Per Ve. dayIIyear 365 (1) 350 (I, 
Vrs. Exp. Number of ElCpClIIa"e Years Per uracme yeara.1ifelme 8 _(1) II (1) 

Dermal we warer ConoInlllIiJon mgll. See Tabla 3.9 See Tablil 3.9 COl (mg/kg-day) (carcinogenic' • we x 
DP x (SSAIBW) x 1()'3 x (I Eveml386 
days) It (Yra. Exp.nO years) x ET 

DP Dermal Parmeablly constanl r(l' tllll c:mIIr Chemical Specific (1) OIItmical Specllc (1) 
subject conIamInart 

BW BodyWeighI kg 15 (1) 111 (1) COl (mgikg-day) (Noncarcinogenic) • we 
x DP x (SSAlBW) I( 1().3 Uem3 x (I 
Eventsl3e5 days) Ie ET 

BIo:Ivl Bioavallabilly 1 (1) 1 (1) 

" Eve",s Number of ElIPOIwe Evera Per Year daylilyear 3115 (1) 3150 (1) 

lOY". Average AduI Ufelime ye;n 70 (1) 70 (1) 
SSA Skil Surface NN em" 7.840 (1) 11.1140 (1) 
ET Number of Expo.we Hours Per Day hotI"lIIday 0.2 (1) 0.13 (1) 

Yrs. Exp. NIIlIber of Eiq,oswa Yaar. Per UfetIme yea-1lll1eC1me II (1) 8 (1) 

(1) SOUrcIll: EFH. 1997: ExposuAI Factors Handbook. 

EPA. 19119a: Risk ASMSsmeni Guidance for S..,erbld. Vd. 1: Human He~ Evaluallon Manual. Part A. OERR. EPA/5401HIMlO2. 

ORO. 19928: Dannal ElIJIOIII"e AsSIIIsmenl: Prftciples and ,t.ppIications. EPAI60018-911011 B 

NCEA. 19118d: RIsk Ass_en! Glddance lor Superfund V~ I: Hunan Health Evaluation Manual. S~menIaI Guldanca Dermal Rlak Asseslmentlnle,lm GuIdance. 
Extarnal Review Draft May 12, 19911 NCEA.W.Q384. 
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TABLE 30.26 
VAlUES USED FOR CAllY INTAKE CAlCIJlATlONS 

R~ SleeI Company SUpeffund SI• 


• MIIdbn: Groundwater 

Expo&lJ"' PoInt Till' Water 
Receplor PopUaIIon: S" Worker 
Receptor 1GtI: Adult 

Expoue Route Paramelllf 
Code 

P.-ametM Oerlllilion U'" Rt.£ 

Valle 
RME 

Ral~ 
Reference 

CT 

Value 
CT 

RaIIonaIei 
Ref8lllf1Ce 

I~klt EquallDn/ 

Model Name 

IngesliOn we 

DI 
BW 

BtlIrvI. 
70 Yrs. 

EF 
Yrs. Exp. 

Water UlIICemrallon 

Daly lrQesIb\ Rate 
Body WIIIght 

BIOaYalabRly 
Average AWl LfaIIrne 
Number 01 &POlin Evera Per Year 
Number 01 Exposln Years Par Ufellme 

mgIL 

Vday 
IIg 

,... 
cIa~ 

yearsllfellma 

see Table 3.9 

1.0 
70 

1 
70 

250 
211 

(1) 
(1) 

(1) 
(1) 
(1) 
(1) 

See Table 3.9 

1.0 
70 

1 
70 

219 
8 

(1) 
(1) 

(1) 
(1) 
(1) 
(1) 

ICOt (~arclnogenlc) =we x Dt x (% 
Btoovl.lBW) x (EFI386 days) x (Yrs. El<p.no 
ye.n) 

CDI (NoncarcInogenIc) =WC x 01 x 
(Bloaval.ISW»)I (EF/365 days) 

(11 SOUrces. 	 EFH, 1997. Exposure Factors HancIbook. 

EPA, 19888: Rllk A .....men! GuIdance for ~nd. Vd. t: Human Health EvaluaUon Manual, PItt A. OERR. EPAl54OI1-881OO2. 

/ 
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TABlE 30.27 
VAlUES USEO FOR OAILY INTAKE CAlCUlATIONS 

Roebling Steel Company SUperfund Sle 

Sc_1O Tlmefnwne: F.... 
MedkJm: Grounllwaler 

Exposure MedOn: NI 

Expoeure PoInt: Watar Vapora et Showerhead 
Receptor PopIJailon: Resident 
R_ptar Age: AdIjt 

ExpoIure Route PInmeter 
Code 

Plramtlla" 0eftnIII0n UnIIs AMI: 
Vakle 

RME 

Rationale>! 
Rehlrence 

CT 

Value 
CT 

RatIonaIII 
ReflRnce 

lnIake EquadonI 
Model Name 

\maIaIIon AC lAIr Conc__ao.... \~vS) mglm' I:;ee Table3.10 See TlIIlIe3.10 Chrorok: Dally Intake (COl) (m~-day) 
(can:lnogenlc) =AC x BIo8vaI. (100%) x 
(IRlBW) x (I Evenlsl368 days) x (y,... 
Exp.l70yaart) 

IR lmalallon RaIe m'/hour 1.0 (1) 1.0 (t) 
8W BodyWoIglC kg 70 (1) 70 (1) 
ET NUIIlba" of EJq)OIIft HOUI'I Per Day hours pel' day 0.2 (1) 0.13 (1) 

few"" NUIIlba" of EIIpOIIA Evera Per Year days per year 385 (1) 350 If) COl (mglkg-day) (Non-Can;lnogenlc) "' AC 
x 81oa¥BI1. x (IRlBW) x (t E~ntsI385 dllY') 

Yr•• Exp. NUIIlba" of Years Exposed III Ihe 
ContamlnarA 

~.. per lIetme 30 (1) II (1) 

7Oya..' AVefage AdvIllJlellm. years 70 (1) 70 (1) 
BIoavaii. r!ioQvalabl!ly Faclor 1.0 (1) 1.0 (1) 

(1) Sources: EFH, 19111: ExposIn Fact.ar, Handbook. 

EPA, 1l18li1: Risk ........II18I1I Guklance for SlJperfund. Vol. 1: Human Healh Ev;Jua1lon Manual. Part A. OERR. EPN54011-89IOO2. 

SA Foater and P. C. C/W'OaIowlk~ 1I111"1Ma1af1on Exposures 10 Volatlo Organic Contamlnanls In Ihe ShcMe(' 

1 of 1 



TABLE 30.211 
VAlUES USED FOR DAILY INTAKE CAlCULATIONS 

Roeblklg Sleel Company Supet1und Sae 

Scenario Tlrnelrame: FuI\n 
MedIum: Gn'IundwIIter 
Exposure MedOn: ,. 

Exposure Point Water V.,... at S'-head 
lReceptor PoiUIilIon: Resldert 
lReceptor Age: CNId 

Exp_Route Parwneter 
Code 

ParlImlllBr DamHlan Unit, RI.4E 

Value 
RI.4E 

Rationale'. 
Reference" 

CT 
Value 

CT 
Ralionalel 
Retarence 

Intake Equation! 

Model Name 

II1I18IaIIOI1 IR 

BW 

7OY9In 

:,... ConcenIratlOn (volatiles) 

IriullaUon Rale 
Body Walght 
Average Adult Ufatlme 

mglm' 

m3lOOur 
kll 

)'lara 

see Table 3.10 

1.0 
15 
70 

(1) 
(1) 
(1) 

See Table 3.10 

1.0 
15 

70 

(1) 
(1) 
(1) 

IUI"ont: Oa.)' Intalle (GOI) (mgiltQ.day) 
(carcinogenic) "AC x BIOaval. (100%) x 
(IRlBW) x (' Evcnl9l365 days) x lYra. EKp.l70 
years) 

COl (mglk!H/ay) INon.carclnoganlc) =AC t 
Bloava~. x (IRlBW) x (' EventSl365 days) 

ET 
, Everta 
Yra. Exp. 

Bioavall. 

NLmber 01 &posure Hours Per Day 
N..w of ExpoIUre Evenlll Per Year 
Number of Yearl EKposed III the 
Contamhanl 

Bioavalablll\' Factor 

hoInperday 
days per year 

years per lifetime 

0.2 
366 
6 

1.0 

(I) 
(1) 
(1) 

(1) 

0.13 
360 

e 

1.0 

(I) 
(I) 
(1) 

(I) 

(I) Source.. EFH. 1097. Exposunt Factors Handbook. 

EPA, 1989a: Risk Alsea,menl Guidance ror S~rfund. Vol. 1: Human Healll1 EvakJallon Manual. Part A. CERR. EPNS.coIl·89IOO2. 

SA. Foster and P. C. a.oslowsk~ 1987'rhaIaIIon ExposU1'81 to Valalle Organic Conlamlnenlllin the S~ 

co 
~ 
CO 
(J1 
(0 
o 
~ 
o w 
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TABLE 31 

NON·CANCER TOXICITY DATA ··ORAUOERMAL 


Roebling Sleel Company Superlund Sit€ 


Chemical 
01 Potential 

Concern 

Chronlcl 

Subchronle 

Oral RID 

Value 

Oral RID 

Units 

Oralio Dermal 
Adjustmenl F aclor (1) 

Adjusted 
Dermal 

RIO(Z) 

Unijs Primary 
Targel 

Organ 

Combined 
UncerlainlylModilylng 

Faclors 

Sources 01 RID: 

Target Organ 

Dales 01 RID: 
TargelOrgan (3) 

(MM/OOIYY) 

EPA·NCEA 
TrichIoroeIhene Chronic 6.OE-03 mglkg-day 100% 60E-03 mglkg-day provisional value 08106198 

Bis(Z-ethytlexyl)phlhalale Chronic 2.OE-OZ mglkg·day 100% 2.0E·02 mglkg·day liv.... 1000 IRIS 08/06198 

PentachIofOphenoI ChrnnIc 3.OE-OZ mglkg·day 100% 3.OE-02 mglkg·day liver; kidney 100 IRIS 07/09198 

HelUtCNofoben.- Chronic 8.0E-04 mglkg·day 100% 8.0E-04 mglkg-day INfl< 100 IRIS 07109198 
2,4·0inilrololuene Chronic 2.0E-03 mg!kg·day 100% 2.0E-03 mglkg·day neurolo.lcity 100 IRIS 07/09198 

Dibenzoluran Chronic 4.OE-03 mglkg·day 100% 4.0E-03 mglkg-day EPA·NCEA 
prOvisional yalue 

07/09198 

Acenaphlhylene 07109198 

Benzo(a)Pyrene 07109198 

Benzo(g,h,i)perytene . 07/09198 
Benzo(a)anlhracene 07109198 
Benzo(b)RUDnII'Ilhene 07/09198 
Benzo(k IfIuoranihene . 07109198 

Chrysene 07109198 
Dibenzla,h)anlhracene . 07109198 
Indeno( 1,2,3-<:d)pyrene 07109198 

Phenanlhrene 07/09198 
4.4'·000 IRIS 07109198 
4,4'·00E IRIS 07109198 

AkJfin Chronic 3.0E·OS mgIk~day lOll·'" 30E-OS mg/kg·day live, l001J IRIS 07109198 
Dieldrin Chronic S.OE-OS mg!kg·day 100% SOE-OS mglkg·day liver 100 IRIS 07/09198 

Endosullan Sullale 07/09198 
EndnnAJdehyde 07/09198 
Endrin Kelona 07109198 

HeptachlOr Epa.ide Chronic 1.3E-OS mglkg·day 100% 1.3E-05 mglkg·day liver 1000 IRIS 07/09198 
Aroclor 1242 07109198 
ArocIor 1248 07109198 
AmcIDr 1254 Chronic ZOE-05 mglkg-day 100% Z.OE-05 mg/I<g-day eye 300 IRIS 07109198 
ArocIor 1260 07109198 

Barium Chfonic 70E-02 mglkg·day 100% 7.OE-OZ mglkg·day kidney 3 IRIS 07109198 
Manganese Chronic 1.40E·Ol'·' mglkg·day 100% 1.40E-Ol'·' mglkg·d.y CNS I IRIS 07/09198 
Antimony Chronic 4.0E-04 mg!kg·day 100% 4.0E·04 mglkg·day longevily. blood 

glucose. 
choleslerol 

1000 IRIS 07109198 

Arse,,;e Chronic 3.0E·04 mgll<g·day 100% 3.0E-04 mglkg·day skin 3 IRIS 07109198 
Beryllium Chronic 20E-03 mg!kg·day 100% 2.OE-03 mglkg·day small intestines 300 IRIS 07109198 
Cadmium Chronic 1.00E-OJ'" mglkg·day 100% 1.0DE·0J''' mg!kg·day kidney 10 IRIS 07/09198 
Chfomium Chronic 5.ooE-03'·' mglkg·day 100% 500E-03'·' mglkg·day g.slro·inlesline 500 IRIS 07/23198 

Copper Chronic 40E-02 mglkg·day 100% 4.0E·02 mglkg·d.y gasfro-inlestine !IEIIST 05/00195 
lead 07/091'J8 

Mercury(71 Chronic 30E·04. mg!kg·day 100% 3.0E-04 Immune Syslem 
lelal neuro· 

1000 IRIS 07lml98 

Mercury(8) Chronic 1.0E-04 mg/kg-day deyelopmenl 
aduU paresthesia 

10 IRIS 05114100 

1012 



TABLE 31 

NON·CANCER TOXICITY DATA·· ORAUDERMAL 


Roebling Sleel Company Superfund Silt 


Chemical Chronlc1 Oral RIO Oral RIO Oral to Dermal Adjusted Units Primary Combined Sources 01 RIO: Dales 01 RID: 

01 Potential Subchronlc Value Unb Adjustment Factor (I) Dermal Target Uncertalnty/Modilying Target Organ Target Organ (3) 

Concem RIO (2) Organ FacloB (MMIOOIVY) 

Nicltei Chronic 2.OE-02 mglkg·day l00'k 2.0E·02 mg/I<g-<lay body weight IRIS 07109198 

SiI¥...- Chronic 5.0E-OJ mglkg·day 100% 5.0E-03 mg/I<g·day skin 3 IRIS O6/OJ/98 

Thallium Chronic 7.OE-05 mglkg-<lay 100% 7.0E·05 mg/I<g.day liver IRIS 07109/98 

Vanadium Chronic 70E-03 mg!kg·day 100% 7.0E-OJ mg/I<g-<lay longevity HEAST 05100/95 

Zinc Chronic 3.OE-OI mg/I<g·day 100% J.OE-Ol mg!kg.day blood 100 IRIS 07/09/98 
3 

(I) Regional GuIdance 

(2) Dermal RIO • Oral RIO • GI Absorplion (or "'e OraIIDermai Adjustment Factor: 
(3) ReleB to II1e date the database (i.e. IRIS, HEAST) w.s searched for lhe RIO and target organ. 

(4) RIO Value is for 100d' form 01 manganese. 

(5) RIO Value is for 100cr form 01 cadmium. 
(6) RIO Value is for Clwornium VI. 
(71 MefQlric Chloride wa. used for Soili. 

(8) Melhyl Mercutv was used for fish tissue. 

00 
~ 
00 
(J1 
CD 
o 
N 
o 
(J1 

DefiniliOns: IRIS = Intell'ated R\S~ In'""",,'ion System 
HEAST =Health Elleds Asse.sment Summary Tables 

EPA =Enyironmental Protection Agency 

NCEA • Superfund HeaKh Risk Technical Support Cent...

CNS =Central Nenmus System 

• = No! AppIicablelNoI AYaiiabie 

S""",e: IRIS, On-line July '998c 
HEAST, EPA 54OR·95038, May 1995 
NCEA 

2012 



TABLE 32 


NON-CANCER TOXICITY DATA --INHALATION 


Roebling Steel Company Superfund Site 


Chemical 

of Potential 
Concem 

Chronic! 

Subchronic 

Value 

Inhalation 

RIC 

Units Adjusted 

Inhalation 
RID (1) 

Units Primary 

Target 

Organ 

Combined 

UncertaintylModifylng 

Factors 

Sources of 

RIC:RID: 
Target Organ 

Dates (2) 

(MM/DDIYY) 

Pentachlorophenol - - - - - - - - 07/09/98 

Hexachlorobenzene - - · · - - 100 IRIS 07109/98 

2.4·Dinitrotoluene - - - - '.- - 100 IRIS 07/09/98 

Dibenzofuran - - - - - - · EPA-NCEA 
provisional value 

07101/98 

Acenaphthylene - - - - - - · - 07/09/98 

Benzo(a)Pyrene - - - - - - - - 07/09/98 

Benzo(g.h.i)perylene . - - - - - · - 07/09198 
Benzo(a)anthracene - - - - · - - - 07/09/98 

Benzo(b )nuoranthene - - - - - - - - 07/09/98 

Benzo(k)nuoranthene - · - - - - - . 07/09/98 

Chrysene - - - - - - - - 07/09198 

Dibenz[a.h)anthracene - - - - - - - - 07/09/98 

Indeno(1.2.3-cd)pyrene - - - - - - - - 07/09/98 

Phenanthrene - - - - - - - - 07/09/98 
Aldrin - · - - - · - IRIS 07/09/98 

Dieldrin - - · - - - - IRIS 07/09198 

Endosulfan Sulfate - - - - - - - - 07/09/98 

Endrin Aldehyde - - - - - - - - 07/09198 

Endrin Ketone - - - - - - - - 07/09/98 

Heptachlor Epoxide - - - - - - - IRIS 07/09198 

Aroclor 1242 - - - - · - - - 07/09/98 

Aroclor 1248 - - - · - - - - 07/09/98 

Aroclor 1254 - · · - · · · IRIS 07/09/98 

Aroclor 1260 . - · · · · · - 07/09/98 

Barium Chronic 4.9E-04 mQ/m3 1.4E-04 mg/kg-day kidney 3 IRIS 07/09/98 

Manganese Chronic S.OE-OS mQ/m 3 1.4E-OS mg/kg-day CNS 1000 HEAST OS/00/95 

Antimony - - - - - - - 07/09/98 

Arsenic - - - - - - - - 07/09/98 

Beryllium Chronic 2.0E-OS mQ/mJ S.7E-06 mg/kg-day lung 300 IRIS 07109/98 

Cadmium - - - - - - - IRIS 07109/98 

Chromium Chronic 3.SE-07 mglkg-day 1.0E-07 mg/kg-day none 500 EPA-NCEA 
provisional value 

07123/98 

co 
~ 
co 
CJ1 
(Q 
o 
i'.) 
o 
en 

10q 



TABLE 32 

NON-CANCER TOXICITY DATA --INHALATION 


Roebling Sleel Company Supertund Site 


Primary Dates (2) Chemical Chronld Value Units Units Combined Sources ofAdjusted 
of Potential Subchronlc Inhalation Target UncertaintylModifying RfC:RfD: (MM/DDIYY)Inhalation 

Concem OrganRfC RID (1) Faclors Target Organ 

Copper 07/01/98HEAST-- - --- -. . 07109198Lead - -- - --
Nickel 07/09/98IRIS- --- ---
Silver - • 08/03/98IRIS--- -- -

Thallium 07/01198- - - --- --
Vanadium IRIS 07/23/98-- - --

Zinc IRIS 07109198- -- --- -
(1) Inhalation RID " (Inh RfC/70 kg) • (20 m'/day) 

(2) Refers to the date the database (i.e. IRIS, HEAST) was searched for the RfC and targel organ. 

Definitions: - " Nol ApplicablelNot Available 
IRIS'' Integraled Risk Information System 

HEAST " Health Effects Assessment Summary Tables 
EPA" Environmental Protection Agency 
NCEA " Superfund Health Risk Technical Support Cenler 

CNS =Central Nervous System 

- " Not ApplicablelNot Available 

Source: IRIS, On-line July 1998c 
HEAST, EPA 540R-95036, May 1995 

NCEA 

co 
~ 
CO 
(J1 
CD 
o 
N 
o ...... 

20f2 



TABLE 33 

CANCER TOXICITY DATA - ORAUOERMAL 


Roebling Sleel Company Superfund S~e 


Chemical 
01 Polenllal 

Concern 

Oral Cancer Slope Faclor OralIo Danna! 
Adjustment 

Factor 

Adjusled Dannal 
CanC8f Slope Fador (11 

Units Weighl 01 Evidencel 
Cancer Guideline 

OescrfptJon 

Source Date (2) 
(MMlDOIVYI 

T richloroeJhene 1.IE-02 100% 1.IE-02 l/mg/kglday IRIS 08105198 
Bis(2-elhylhexylJphlhalate 1.4E-02 100"" 1.4E-C2 l/mg/kglday B2 IRIS 08/05198 

Pentachlorophenol 1.2E-Ol 100"" 1.2E-Cl l/mg/kglday B2 IRIS 07101198 

He.achIorobenzene 1.6E+00 100"" I.SE+OO l/mg/kglday B2 IRIS 07101198 

2,4-Dinitrotoluene - IRIS 07101198 
Oibenzoluran 0 IRIS 07101198 

Acenaphlhylene - - 0 IRIS 07101198 
Benzo(aJPyrene 7.3E+00 100"" 7.3E+00 l/mg/kglday B2 IRIS 07101198 

Beozo(g,h,i)perylene 0 IRIS 07101198 
Beozo(a)anlhnlcene 7.3E-Ol 100% 7.3E-Ol lhngillglday B2 IRIS 07101198 

Beom{b)ftuoranthene 7.3E-Ol 100"" 7.3E-Ol lhngll<glday B2 IRIS 07101198 
Benzo(k)lluoranlhene 7.3E-02 100"" 7.3E-02 l/mg/kg/day B2 IRIS 07101198 

Chrysene 7.3E-03 100% 7.3E·03 l/mgillglday B2 IRIS 07101198 
OibenzIa,hJanIhr~ 7.3E+00 100% 7.3E+00 l/mg/kglday B2 IRIS 07101/98 
Indeno(1,2 ,3-cd)pyrene 7.3E-Cl 100"" 7.3E-Cl l/mg/kglday B2 IRIS 07101198 

Phenanlhrene 0 IRIS 07101198 
4,4'·000 2.4E-Ol 100% 2.4E-Ol '/mg/kglday B2 IRIS 07101198 
4,4'·OOE 3.4E-Ol 100"" 3.4E-Ol l/mg/kglday B2 IRIS 07101198 

Aldrin 1.7E+Ol 100"" 1.7E+Ol '/mg/kglday B2 IRIS 07101198 
Beta-BHe 1.8E+00 100% 18E+00 '/mg/kglday C IRIS 07101198 

Dieldrin I.SE+Ol 100"" 16E+Ol l/mg/kglday 92 IRIS 07101198 
EndosuKan Sulfale IRIS 07101198 

Endrin Aldehyde . 82 IRIS 07101198 
Endrin Kelone IRIS 07101198 

Heplachlor EpoKide 9.1E+00 100% 9.1E+00 l/mg/1lglday B2 IRIS 07101198 
Arodor 1242 2.0E+00 100"" 2.0E+00 l/mg/kglday B2 IRIS 07101198 
Aroclor 1248 2.0E+00 100"" 2.0E+00 l/mg/kglday B2 IRIS 07101198 
ArocIor 1254 2.0E+00 100"" 2.0E+00 l/mg/kglday B2 IRIS 07101198 
Aroclor 1260 2.0E+00 100"" 2.0E+00 l/mgll<g/day B2 IRIS 07101198 

Barium - . IRIS 07101198 
Manganese - - 0 IRIS 07101198 
AnIImJny . D IRIS 07101198 
Arsenic 1.5E+00 100"" 1.5E+00 l/mgll<g/day A IRIS 07101198 

Beryllium IRIS 07101198 
Cadmium IRIS 07101198 
Chromium A(3) IRIS 07/23198 

Copper D IRIS 07101/98 
Lead B2 IRIS 07101198 

Mercury D IRIS 07101198 
Nickel IRIS 07101198 
Saver D IRIS 08103198 

Thallium D IRIS 07101198 
Vanadium IRIS 0710 1198 

Zinc . D IRIS 07101198 

co 
,I:a. 
CO 
U'I (I I Dermal Slope Faclor c Oral Slope Factor/GI Absorption (or \he OrallDermal Adjuslment F aclor) 
CD (21 Refers 10 lhe dlte IRIS was searched lor the WOEICancer Guideline Description. o (3) Chromium VI, Inhalation OnlyN 
o 
CO 
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TABLE 33 


CANCER TOXICITY DATA - ORAlJDERMAl 


RoebIiI1g Steel Company Supeffund Sit. 


Ch<!mIcaI 
01 Potential 

COncern 

0nII Cancer Stope Factor 0nII to Dermal 
Adjustment 

Faclor 

Adjusted Dennal 
Cancer Slope Factor (') 

Units Weight of Evldencel 
Cancer Guideline 

Desaiplion 

5ou<ca Date (2) 
(MMIDDNY) 

EPA Group. Weighl 01 Evidence. 

A • Human carcinogen KnownIlikely 
B 1 • Probabte human cardnogen • indicates that Nmiled human data sre available Cannot be Delermlned 
B2 - Probable human cardnogen - Indicales lull'odent evidence in animals and Nollikely 

inadequate or no evidence In humans 

C - PossiJle human carcinogen ". 

o -Not classifiable as a human cardnogen 


E • Evidence 01 noncan:Inogenic 


Definitions: IRIS z Inlegrated Risk Informallon System 
WOE =Weight 01 Evtdence 

- • Not AppticabIeINol Available 


2 of 2 



TABLE 34 

CANCER TOXICITY DATA ··INHALATION 


Roebling Sleel Company Superfund Sile 


Chemical 

ofPoIenliai 

Concern 

Unit Ris!! Units Adjustment 

(2) 
Iohalatioo Cancer 

Slope Factor 

Units Weight of Evidencel 

Cancer GuideNne 

Description 

Source Date (1) 

(MMlDDIYV) 

Pentachlorophenol · · · B2 IRIS 07/01198 
Hexachlorobenzene 4.6E-04 lIuglm' 1.6E-OO lImg/kglday B2 IRIS 07/01198 

2,4·Dinitrotoluene · - · · IRIS 07101198 
Dibenzofuran · · · 0 IRIS 07101198 

Acenaphlhytene · · · 0 IRIS 07101198 
Benzo(a)pyrene 8.9E-04 lIug1m' 3.1E-OO lImgikglday B2 IRIS 07101198 

Benzo(g.h.l)pefylene · · · 0 IRIS 07101198 
Benzo(a)anlhracene · · .',· B2 IRIS 07101198 

BenZo(b )tIuoranthene · · · B2 IRIS 07/01198 
Benzo(k)fluoranlhene · B2 IRIS 07101198 

Chrysene · · B2 IRIS 07/01198 
Dibenz(a,hlanllvacene · · · B2 IRIS 07101198 
\ndeno(1 ,2,~)pyr_ · · · B2 IRIS 07/01198 

Phenanthrene · · · 0 IRIS 07101198 
Aldrtn 4.9E-03 lIug/m' 1.7E-Ol lImg1kglday B2 IRIS 07101198 

Dieldrin 46E-03 lIuglm' 1.6E-Ol 1/mg/kglday B2 IRIS 07/01198 
Endosulfan Sulfate · · · IRIS 07101198 

Endrin Aldehyde · · · · IRIS 07101198 
Endrin Ketone · · · · IRIS 07101198 

Heptachlor Epoxlda 2.6E-03 lfug1m' 9.1E-OO lImglkglday B2 IRIS 07101198 
Amclor 1242'°, S.7E-04 lfug1m' 2.0E-OO llmglkg/day B2 IRIS 07/01198 
ArocIor 1248'°' S.7E-04 lfug1m' 2.0E-OO I Img/kglday · IRIS 07/01198 
ArocIor 1254,0, S.7E-04 l/ug/m' 2.0E-OO 1/mg/kg/day B2 IRIS 07101/98 
ArocIor 1260'°, S.7E-04 lIug1m' 2.0E-OO 1/mglkg/day B2 IRIS 07101/98 

Barium · · · · · IRIS 07101198 
Manganese · · · 0 IRIS 07101/98 

Antimony · · · 0 IRIS 07101/98 
ArseniC 4.3E-03 lIuglm' 1.SE-Ol 1/mglkglday A IRIS 07101/98 

Beryllium 2.4E-03 lluglm' 8.4E-OO lImg1kg/day Bl IRIS 07101198 

Cadmium 1.8E-03 lluglm' 6.30'°' 1/mglkglday Bl IRIS 07101/98 
Chromi~I.I' 1.2E-02 1/uglm' 4.1E-Ol 1/mg/kglday A IRIS 07/23198 

Copper 6.3E-04 lluglm' 2.2E-OO 1/mglkg/day 0 IRIS 07101198 
Lead · · · B2 IRIS 07/01/98 

Nickel · · · IRIS 07/01198 

SHver · · · 0 IRIS 08103198 

Thalium · · · 0 IRIS 07101198 

Vanadium IRIS 07123198 

Zinc · · · · 0 IRIS 07101198 

(1) Refers to the date IRIS was searched for the Unit Risk value and WOE. 
(2) Inhalalion CSF =(100 Unil Risk' 70 kg)l(2On'/day' 10" rngIug) 

(3) Inhalation CSF is for Chromium IV. 

(4) Oml CSF used for partiCulates par IRIS. 
Definitions: • = No! AppiicabielNoI Available 

IRIS =Integrated Risk Informatioo System 

NCEA = Superfund Health Risk TechniCal Support Cenler 
Inh .. Inhalation 

WOE" Weight of Evidence 
Source,: IRIS,I998c 

1 of 1 



TABLE 34 


CANCER TOXICITY DATA ··INHALATION 


Roebling Steet Company Superfund Site 


Chemical 
of Palenlial 

Concern 

Unit Risk Units ~lrnent 

(2) 
InhalaUon Cancer 

Slope Factor 

Units Weight 01 Evldencel 
Cancer GuIdeline 

Description 

Source Dale (I) 
(MMIODIYY) 

NeEA 

2 of 1 



TABLE 3S.1.RME 


RISK ASSESSMENT SUMMARY 


REASONABLE MAXIMUM EXPOSURE 


Roeblng Steel Company Suparbld Sle
IeTiMhme: CIJTeIt 
~or Populatlan: ~Tr.puser 


'AGe: Chid 


MIciIm EKjmu.. Elcposure ChemIcal 

MecIum PoInt 

SUrf_Sol :;unace::iOll Swface Sol Arsenic 

(ToIlIIl 

tl¥lsllon 

2.85E-06 - ....... ........... 
2.95£-06 

CarcInogenic Risk 

.' 

Inhalation Darmal EJlposura 

Rodes Toial 
~.63E-Q9 3.55E-Cl7 3.31E-06 .........._- ----1--------
~.63E-09 3.II!5E-Cl7 3.31E-06 

Total R.k MOSS \Surf_ Sol] 3.31E-OII 

Toial RIsII krusl All Media and ,.. Exposu"e Raulel 3.31E·D8 

ChemIcal HoM:lFClnogenlc Hazard Quotient 

Prtmary 1~lIIIdon inhalation Dermal E.poStQ 

Tarvet ClrlIan Rwes Total 

..-.............__. .............__..._- ...__....._--_. ......._.--_...... 
(TotaIl . . . . 

TctlI Hazan! Index IIcron M Media and AI Expawre Routes . 

Del"ritlons: Tolal (IongevtyJ HI ·I.....=-===::!lll 
- • NcI AlJPIc~A¥BIable 

NI" " Hoi appIIcaIJIe bIcauM the upDllI"e pathway was not quanllalM!ly lIRIIyzed. 

BoIdBd Nurnberi-AIIhougll 8JCIIOIIH paIhway IIIow5 a ~1nogenIc rtsk >10· at. noncarcinogenic ris~ "'1, no Indivilklal chemical In !he pathway lhowl a carcinogenic risk >1a-at I noncarcinogenic: risk> 1 

1of1 



TABLE 35.1.CT 

RISK ASSESSMENT SUMMARY 

CENTRAL TENDeNCY 

Roel*1g S1eeI Com..ny SUperbld SIIa

Eenario Theframe: Current 
eceptor PopWIIon: ChId TIIII"". 
ecePtor I\ge: t:hId 

Medium Expo!lUl8 Exposwe Chemical 

MedunI PoIrC 

SIa1_SOI 1iUfaCe501 SUI1ace Sol Artenlc 

. 
(Total) 

Ingesllon 

7.39E"()7 

.-----.. . 

C3rdnogePc: Rltk 

Inhalallon Dermal ~~UI1l 

RouIBs ToCaI 

1.18E-09 3.66E"()7 1.10E-oe 

----:..- . ..._......._.._.._--_... 
. - 1.100-oe 

ToIa! RIsk Aero.. (Suface Soil 1.100-oe 

Total Rllk Aaoss .... Madia and AI ~posure Routes 1.100-oe 

Chemical Non-Can:lnogenlc; '..taunt Quotfert 

Pr~ ''9Isllon 'nhalallon Dermal 

Target <ligan 

. . . . . 

---- ._---- .-..._............. .... ...._.._--_.. 
(Total) . . . . 

ToIa! HlzlWdlndex Moel AI Media and .... Exposure Routes 

ExpollUre 

Routes TOIBI 

· 
-_.-...__....... 

· 

· 

Deliltions: 

•=No! ApPbbIeINot Av...... 

N.'A· Not appIcabIa __ CIIa 8IqIOtIft paItwIay _ rd quanllalMlly-'Yzed. 


eohled Numbert· MIcugh expolllQ paIIMay IhDwa a c:arclnogenk: risk >10" or a noncarcinogenic risk> 1,IID Irdvkllal chemical In !he palfMay shows a carclnoglri: risk >IO""'or a noncarcinogenic risk> 1 
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TABlE 35.2.RME 

RISK ASSESSMENT SUMMARV 

REASONABlE MAXlM~ EXPOSURE 

Roebing 51eel CoIl1l8l1Y SUperbld Site 
Scenario 11mefnIme: CUrrent 
Receptor Papulalon: Dawnwlnd R8IIdenI 
lteceplOr AgIJ: AdUlt 

IotIdum ElIpOSu.. &polin 

t.tedUn PaIn! 

Ail DawnwlndNt 
p.rtculllel 

a.nIcal 

AII .... c 

CToIaIl 

Ingasllon 

Nt" 

-------
HlA 

c.dnogenlc RI&k 

Inhllla.cn DtnlIII Exposure 

Routel Total 

1.20EoOII NtA 1.20E.()6 

---_..._- -_.._._- ._------
1.20E.(J8 NtA 1.20E.()6 

TatIII RIIk Aaoee ,00wnv.1nd,.. l'arlcuat_, 1.2OE-OO 

T0111 Rllk .woe. All Medii .nd All EIIpOSU18 ROllin 1.20E.()6 

ChInKaI Non-Carclnaganlc Huard Quotient 

Prlmll)' tngeslion Inh"ilUOl1 DennII &p0i5'" 

Tarvel Organ RoutM TOI8I 

-- - -_..- ..._. _._........._.. .._-------...-
(rol8ll NtA . NIA -
TCIIIII Hazard lndeR AOOlI ". Milia and ...1 Expoe"'1 Routea -

DellI.....: Total [ JHI" 10'___..' 

•• NoII\nIlICIIbIIIIN AVlllable 

HlA • Mol 'IJIIIIcBbIe beclUM lie IJqIOI," ~, _ nul ~ analyzed. 
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TABLE 36.2.Cr 

~SKASSESSMENTSU~Y 

CENTRAl. TENIlENCY 


ROibIng Stea' ~y SUperlJnd sa. 


Madum EIIpOSUnI ~ 
MadUn Potll 

&I'fac:e Sol AIr PartcUalll DoMMhI Nr PIr1Iculiin 

ChambI 

. 
(Talal 

Ingeelon 

NlA------
NlA 

can:tnoganlc RIsk 

Wlalallon Dermal &potu'" 
RouIee ToIa! 

. NlA ·--_..,-_._-_. -.-..._-_..... _.------
- N/" · 

ToIa! RIIII.o.:n..I~NI PaftaJIaIas] · 
Tolal RIoIk AauII AI Madia ..... AI ExpolUre Roo.... · 

0len*aI NonoCardnogenk: H\lZ8Id OUoIfInI 

Prtrnlry ~geelion """'alon Dermal EIIp08Ur8 

Targe! Organ Roulet Tolal 

. . HlA . NlA . _..---_.. _..-... --._-_... '''''-'''--'---' .--_._.__... .... ...._..._........_.._... 
. (JalalI HI" - NtA . 

Total Hazard Index AaOM M Media and AI ExPDl\U1t RotJlel 

DIIIInIIone: 

•• NoI~ Avalallle 

NtA • HoI appIIcaIlIa beta......."pol"'" palhNy ...... 1101 quanIllaIIwIi' Ill\alyZed. 
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TABLE 3S.3.RME 


RISK ASSESSMENT SUMMARY 


REASONABlE MAXIMUM EXPOSURE 


Roeblng Steel Company SupBlfund sa. 

Sc_rto1m.me: OIrrIni 
ReceplOr Papullllon: DownwInd Reeldant 
~ec:8I*Jr Age: a... 

ToIallCNSJ HI·1.........;1,..5..7 _ ..I 

IoIecIum 

Air Palllculales 

o.IirIIIcN: 

Expel... EljIOIUI1I 

Mechm PaW 

:;urlace 501 ,... Alr~ 
PukuIaIII 

Ch8mIc:a1 

AIHnIc 

(ToI8I) 

"geatiOll 

NlA 

----_.__._.. 
NlA 

C8n:1noganlc RIsk 

'. 
Inhalalion Dermal E.posure 

Routes Tolal 
1.12E.oo N/A ~.12E-06 

.._.. __..__... .... _.._--..._. _-__00__-

1.12E-08 N/A 1.12E-08 

Tolal RIsk AcrosslOownwlnd At P8rtIcuI.... 1.12E.o& 

Tolal RIsk Ac;1OI1 AI M.... ,nd AI E.posura Roulet 1.12E-08 

0!amicaI Non·Carck1oganlc HIIZAIII Quo..nI 

Pllrnary Ingesllon InhIIIalon 08I111III Expotur. 

Target Organ ROUMS Tolal 
Manganese eNS NlA 1.57 NlA 1.57 

.__.--:--- -_.................... ..-._................ ....__..._... ........_.._-_...-
IToIa~ NlA . NlA . 

ToIIII Hezald Inde. Acrosl All M_ and AI Exposure Route. 1.67 

•• Nat Appllcabllltlat Available 

NlA • Nat applcable ~ IhIIIXpOIIA pallway _ nat ~n"'tIvaIy 1II8Iylad. 
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TABLE 35.3.CT 

RISK ASSESSMENT SUMMARY 

CEKTRAL TENDENCY 

RoebI~ steel Canpany Supelfund SIIe 
rio Tirnehme: CWleIIt 
or PopuIIIlon: 0-01 Resident 

ceplor Age: UlII!I 

MecIwn 

IAll Pill1cullll .. 

&p-. Expa.u,. 

Madum Pcmt 

:;u~eljOll IV All Parllculltea 
P.r*:u..... 

CheInc:8I 

-
(ToIaI) 

Inuadon 

HIll. _...__....._.. 
HIll. 

Carc:tlD9'f'1c RIs~ 

inhalation Dermal Expc.ure 

Routee T0181 

- NIA -
-....._.. -_._.... _..._-- ....---_..........._..-... . HIll. -

T.I RIsk AcroIllOOWnwInd All P8r1IaIIaIelJ -
TobII Risk Aero" All Madia .nd All Exposure ROIII1I5 -

Cheri:aI Ncn-<:arclnOgenlc Hlurd QuDllenl 

P!Imary lnaeltion hhalation Oannd Exposure 

T.rget Organ Roules TotII 

- - NlA - NtA . 
.._.._.._..-..... .............._...... ..__._......._- _.._.....-..... ....._.._----

(Total) - HIll. - NlA -
TDlaI HaDnllndllx AQoss All Media ,nd All Exposure Rou\!tI -

DIIIInIIonI: 

- • Hoi AppIbbIelNol Avalable 

NlA • Not appIcabla __ lhe 8llll0I1n ~ _ nat ~lII8Ively .nalyzed. 
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TABLE 35.4.Rt.tE 
RISK ASSESSMENT SUMMARY 

REASONABlE MAXIMUM EXPOSURE 
Roebling Steel CDIIl*IY Superfund SUe 

5r;0Tlmeframe: FuUe 
pier Popojltion: Restdent 
pier Age: Adlll 

MadIum EJrposure &poue Chenk81 
MedIum Palni 

sl.IfeeeSoll SUrface SoIl SufaceSoll Hexachlorobenzena 

Benzo(l)Prr
Benzo(a)anlhracm. 

Benzo(blnuorwnlhene 
Dlbenzll,hlanlhra_ 
1danO(1.2.3oI:d1l¥tn1 

DeIdrln 
Aroc:I... 12411 
ArGtlor 12M 
ArDcIor 1280 

Analic 
(T0I8I) 

Subsl.lfaC8 SolI Subeurfaoa SolI &lbsurface SolI AtMnIC 
(T0I8I 

Orouno .18Ier Ground\¥alar Groundwater Trlchloroelhene 
Araer* 

(ToIal) 

CarcInogenic Risk 

Ingestion Inhalation Denral Exposu-e 
Routes Tolal 

5.26E'()7 NIl. 9.00E'()7 1.4~.06 

5.04E.()6 lUI. 1.12E'()5 1.62E.05 
6.68E'()7 IUA 124E'()6 1.8oe-06 
7.0SE-07 Nil. I.57E'()8 2.2BE-06 
3.15E-06 lUI. 6.99E-08 1.0IE.05 
3.i0E-07 IUA 1I.66E-07 I.28E-06 
4.74E'()7 lUI. 8.IOE'()7 1.2BEo08 
2.117E·07 lUI. 7. II E-07 t.01Eo08 
4.5OE'()7 NIl. I.OSE-08 I.S3Eo08 
5.19E.()7 NIl. 1.24E-08 1.78Eo08 
1.76E.05 NIl. 1I.04E-Q8 r--.~~!!.!L~.-..'-iii2E:OS" -'iii;;- 'i:'i'7i-:Qs 6.39E.05 
1.39E-06 HIA 1.14E-07 .--].:.!~~.. ...'1'.39E:oii" '-'iii;;-' '7~14E-:iir· 2.10E.()6 
4.04E'()7 3.50E-OS 5.84E'()8 3.55E.05 

2.02E-04 HIA 4.6OE-07 2.02E-04 
"i02E:04'· '3.60£-05 Ti8'E-:Ql --2:38E.0:4'-'. 

Total RisI< Aaoss ISurface SaIl) 6.39E.()5 

ToIaI Risk Across [Subsurfuce SaIl) 2.10E-06 

Tolal Risk moss lGnu1dwa1er) 2.38E-04 

TOI8I RIek Aaosl AD 1otedI. end All Exposure Roules 2.69E-04 

CherTiaII Non·Cartinogenic Hazard QuaUenI 

I'Itrmry Ingedon Inhaladon Denral ElqJosure 
Target Organ Roules Till .. 

Anlimlny longevity. 1.24 NJA - 1.24 
blood 

~\IOOSII. 
cha/esterd 

· - - - - -- · - - · 
· · - - . -
" - - " -
· - - - - -- - - - -
· · . - - -- - . - , · - - - - , · 

(Total) '-'1.2:r--' "'-'WA-'" -_.................... ..·..";24·..······· -
, - NIl. , 

(ToIal) 
.....__............ ·····..WA'.... _.............__._... ........................... - -

ArIenk: skin I.OS0 NIA 0.002380 1.05 
(ToIal) 

..._.._.._-_.. 
·'-"'-:05"--' '''·''·NIA-'· '···o.oiiijij"' ..•..,;:052·_·.. 

Tolal Hazard Index NsOBS All Media and All Exposure Routes 2.29 

ToIalllongtMty. blood IIllJC<lse. cholesltrOl) HI " 1.24 

Tolal [sklnl HI .. :u.1=-.'...IleIiniUoos . 

• • Nol AppilaIbI.".,. Avallabte 
HIA • NoIappllable because Ihe erposure pathway wn nol quantitatively .Nllyzed. 

00 
~ 
00 
(J1 
CD 
o 
I'\) 
~ 

00 

0..5 _ ...; 
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TABLE 35.4.cr 


RISK ASSESSMENT SUMMARY 


CENTRAL TEt«lENCY 


Roebling Steel Company SUperfUnd SIIe 


II 

MedIum ElcpoIIn &pcJiSUfe 018"*<11 

Medu.. PoH 

SIIface Sal SUrface SOl SufaceSoi Bento(a)py!w. 

ArIenIc 

JIotaI 
Subsurface Sol SubIurface SOl Subswfac:e Sol . 

(Total) 

Groundwater GrouncMaler Groundwater Trlc:1*Iroe1hene 

Anlenk: 

(Total) 

Ingestion 

7.56E-07 
2.B4E.oe __..__H_... 

3.41E.08 

.--_.._-_. 
-

II.14E-08 
4.0TE'()5---_.. 
A.OIIE-05 

C.CInogenE Risk 

.--
IrIIaIaIIon Dermal EIcpoue 

Routel Total 

Nt'" 7.84E.()7 1.&4E.08 

Nt'" 8.32E-07 3.2TE.oe----..-.. ......----_. --.......-....._--
NtA 1.42E-OB 4.1I1E.08 

NtA . -................._.... --_.._. --.._--
Nt'" . . 

1.00e·06 1.38E-08 1.01E-OS 

Nt'" 1I.9IIE'()8 4.08E-05-_.....-.__.. ---_. ---_........__.. 
1.00E·05 U)4E-07 1i.0000-OII 

Total Risk Aaoss (SUrface Sol] 4.1I1E-OII 

Total Rilk Across ISubsulface Sol) . 
TOIaI Risk Acruss [Groundwater) 1I.000-OII 

Total Risk AcroSI All Mella and All ExposUAI RcMeS ~i.57E-05 

O",,"_lon,: 

•• Not AppieableiNot A\';IiI;dJIe 

HlA :: Nollppllcable IIeaMe lhe exposure pallwr.Jy _ not ~nttalNeIy analyzed. 

1 of 1 

Chema! Non-carc~r«: Hazard OuolIInt 

prtnary tngesUon trhalatlon OlllTllal exposure 

Target Organ ROtU' Tola! 

AJjmony longevity 0.6UI ""'" · O.Blll 

- - - NtA · .--_.......... ..._..... _.......,....... .__.._-_.... ..-----~.... 
(Total) . NtA - . 

ThaIIu.. liver 0.5211 NtA - ..-~.;.~~-.-_..__..._..... ....................._..... ._-----... 
(Total) . Nt'" · -

......rk skin 0.703 NtA 0.001 0.0706 

Total Hazard l/lClell ACroll All Media and AI Exposure Roules 1.115 



lABI.E 35.S.RME 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

Roelillng Slee! Coll1J8riy Superf\nl SIte 

I 
MedIum EIcposIn ElqJosure CheIrkaI 

MeclIwn PoInt 

:iUrfIIc:e Soil SurfKe SOl :iUr1ace SoIl HIIqchloroblRZell. 

Benzo(.~ 

Benm(e)lnlhnl_ 

Benm(b)ftUOlW1l1ene 

DIbanm(••h~ 

hIeno(l.2.:kd~ 

0I1lk111ft 

Arodor 1254 

Arodor 1260 

ArsenIC 

(Total 

SIIIleurface 5011 Subufaca Sol Subsufface Soil BenZo(8~ 

Dlbenm(a.h"nIh~ 

AnenIc 

(Toiail 
Grou1dwa1er Groundwaler G!ouncIwII1er Tridt1oro.... 

Arsenic 

(Total) 

Cal'l:lnagenlc RIsk 

.' 

.lngesllon Inhala\lon DennII1 ElIpos... 

Roules Total 
IU2~7 N/A 2.85E007 1.271:.06 

9.41~ NtA 3.55E-08 1.30E-OS 

1.04~ HIli 3.93E007 1.43E008 

1.32E-08 HIli 4.96EoOl 1.82E·08 

5.81~ HlA 2.21e-06 1I.08E-08 

7.27E-07 HlA 2.74EoOl 1.00E-08 

1I.84e-07 HlA 2.56E-07 1.14E-08 

1I.39E-07 HlA 3.41EoOl 1.18E-08 

9.89E007 HIli 3.93E-07 I.36E-06 

.2:.':.9}.~~_ HIli 2.86E-06 3.S8E-O& r--------
6.49E-OS HlA 1.11E-05 8.60E-06 

1.82E-08 HlA 7.25E007 2.65E006 

1.83E-08 NlA 6.13E007 2.24E-06 

1.30E005 ....~~-.. 1.13E-06 .._._~:~!~:!!L._.----_..... ...................... 
1.86E005 NlA 2.47E-06 1.90E-05 
1.89E007 3.50E·05 2.67E007 3.55E·OS 

9.43E-05 HlA 2.10£-06 - ..I!:...~~---...•..__... ...... 
9.45E-05 3.50E·05 2.37E-08 1.32E-04 

ToI8I Risk Across l&.face Soli! B.BE-OS 

Total Risk Aaoss !Su1lswface Soli! • 
Toeal RIsk Across (Groundwalert 1.32E·04 

<:!Iemc8I Non-C8f1:lnogenic Hamre! Quolenl 

PrInay Ingaslion lnta1allon Dermal ElpCl8\I'B 

1ergel Organ Rout. Total 
AnUmony Ionge>Ily. ".5 NtA · II.!> 

blood glucose. 
challISI.rd 

Manganese CNS '.03 NtA · 1.03 

lIr1enk &kin 0.85 HlA 0.07 0.93 

· · · · · 
· · · ·· 
· · · ·· 

· · · · · 
· · · · 
· · · · · 

..._.... .--........__...-. .................. ........ 
(TotaIl 13.4 HlA 0.07 13.5 

ManI'Jll". CNS 0.710 HlA · 0.11 

Arsne skin 1.01 HIli 0.088 1.10 

---- -----_.......... ..__.- ....__.-.... ....... _--_.-..... _.. 
(ToIa/l 1.n HlA 0.09 1.111 

Manganese CNS 0.99 · 0.092 1.09 

Arsenic: skin 2.44 HlA 0.005 2.44 

Lead · · NtA_._---_ .. --------_. ..........." ............ ...................._....... 
(ToIa/l 2.44 HlA 0.005 3.53 

Toial Hazard Index Actoss All Media and All e>qlosure IbJlos 18.8 

Total Risk Aaosa AI MediI and All ElIposure RouIes 2.17E·04 ToIalllongevttyt HI = 11.5

T~"N.H·I~ ,.. " 
U) Tatallsldnl HI • 4.41 

o NlA. Not ~bIe be_lhe ~. palhM,was nol quanUlaUwty ana1yzeCl. 


~ Boldld NurdHtrw. AlIhougtI eIPOIIA P!II'-YlhcMslc:ardnogBnlC risk "'0· or.lIOI1CIII'cl~rlsk" I. no indIVIdual dlemell'" Ih. pau-y,,-. CIfdnogenlC risk >10"'01 a noncsrc;no:l!ric risk. 1 


o 
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TABlE 35.S.cr 

RISK ASSESSMENT SUMMARY 


CENTRAL TENDENCY 


Roebling Steel Company Suplltlnd Sh 


Scenario Tlmeftame: Future . 
R8CIIPklr Pupula8on: Resident 

8CIIPklr Age: Chili 

MedIum EJIposUl'l ExIlC*ft Chanlcal 

M..um Palnl 

SUrface Soil _eliOi 5urface 5011 BtnzO(a)pylene 

OIJenz(a.h)an1hnlcane 
ArMnk: 

(TaW) 

SubIurface Sol ~SoII SWlurflce Sal All. 
(T1IIaI) 

GroundwaIIr GnluncIwa.... Groundwater Trk:HoroeIIen. 

AIaenIc 

(TaW) 

ingestion 

2.3SE-06 

1.47E-08 
II.22E-08-_.-..__.__. 
1.2OE-OS 

_'!;IP..~._ 
1.82E-08 
1.89E-07 

-.!;~~~-. 
'.81E-OS 

CIIn:tIovenlc: RIsk 

Inhalllllon Dermal Expo.ure 

Rout.. Total 

NlA 3.55E-06 5.IIOE-08 

NlA 2.21E-06 3.68E-06 

NlA 2.116E-06 1.11E-OS 
...._-_..._ -_.__._....... ,,------

NlA 1I.82E-08 2.07E-05 

---~~... 6.65E-07 2.111E-08------... ._--------
NlA 5.85E-07 2.19E-08 

1.00E-OS 1.83E-07 1.04E-OS 

NlA 1.19E-08 .-....!:~~~-............_........ --------
HIllE 05 1.94E-08 1.QBE-04 

To\8I Risk Acrost [SUrface SoIq 2.07E-05 

Toial RIsk Across [Subsurfa-=- SoIq 2.,9E-06 

Total Risk Across IGrounctwalerl 1.O&E.04 

~.: Total RIIk AcrIles All MedIa and All Exposure Roulea '.2IIE-04 

•• Nol AppIIcablllNot AWIIII.... 

NlA • NoIlppbbll bIcI... .,. IICpOSIft palMay was no! qulWIltalv.ty lI18fyzed. 

" 

Qllmlcal Non-Carclnogenk: Hazard Quolent 

PRnary Ingallon InIHtIon Dermal E.posure 

TargetOrgll1 ROUIq lolal 

AnUrncny longevity. blood 2.118 NlA 2.118 

IIW!H, 
d10Iesierd 

· - · - ·-
· - - · - · -.._...__... ......_.............. .-_... _........_-_. _.- .._................... 

(Total) 2.118 NlA . 2.1111 

· . - · - ·----- _..__......._... ...__.................. ....•........_........ __. 
(Total) - MIA . · 

menlc: eldn 1.A1 NlA 0.002646 1.41---.. ._..................  ...._.__.__..._. __. ...... __.__._..._..._
(ToIal) 1.041 NlA 0.0026 1.41 

Total Hazard Index Across An Media and AU Exposure Roule. 4.211 

TabllCNSI HI .. '.4' 

Toiallangllyily) HI" 2.B8 
1-""""'-="'1 

Toial [skin) HI =t==,,,.;.4.;,'=~ 
ToIaIlgaalr.....te'Une) HI =u..___d 

1 of 1 



TABLE 35.6.RME 

R~ASSESSMENTSUMMARY 

REASONABLE MAXIMUM EXPOSURE 

RoeblAg Steal ~y SuptKfund SIl8 

scenario TNlIaframe: Future 
Receplor PopuIaIon: S" Work. 
Heceplor Age: AdIII 

....dUn EIcpaIure ~e Chelftcel 

Medium Paint 

l:iUrfIIc8 Soil 5UdaceSdl SUItac:e SolI BenZo(l~ 

Ollenzla.II]antnc_ 

AIIenIc 

(ToIa~ 

SIIIIIurface Sal &murfIee Sal Sublurt\lcle SOlI AI-*: 

(Totag 

G/aIncIIftter GIOUIIdwIIIIr AlHnIc 

(ToIIIg 

Carcinogenic Ri&t 

Jnoes\lon Inhalalon DennaI eXpos-
Rou181 Total 

3.00E-08 NtA 2.93E-06 5.93E-06 

1.81E-06 NtA 1.83E-06 3.70E-08 

1.05E-05 NtA 2.36E-08 1.28E-05-_..-....._.... ..__.__._. ............................--..' 

1.54E-45 Ntlt 7.12E-08 2.25E-45 

9.94E-47 NtA 2,24E-47 1.22E-48 

------ -- ---_.._-_. -.._....._--_.. 
1I.94E-47 Ntlt 2.24E-47 1.22E-46 

5.nE-45 NtA Nt... 5.nE-45-_ .._._...._-_... _.._....._---_.. 
5.nE-45 NtA NIA 5.nE-45 

Total Risk Acrosl [Surf_ SoIII I 2.25E-45 

Toial Risk Acru5I(Subsurfac- SolI 1.22E-46 

Total Ri,k Across IGrounct,qfef/ 5.nE-05 

ToIIII Rllk Acrosl All MedIa Ind All Expoeure ROUIeI 8.14E-45 

Odnlllonl: 

•• Not ,toppllcablelNd Itvdabll 

NtA =~.ppIIca~ becIIuselhl exposure pathny Wit not q............1y Inalyzed. 

CIIerrklII Non·C.,«*Iogenlc Hazard QuotIent 

pm,.y Ingesllon Hliladan Otml81 EJllOIllle 

Targel Organ llou," Tolal . · - · · 

............._....... ..-.-_.__.... ............. _........... ...._-_.__.......... " .. 
{Total! · - · -

- . · Nt... - · 
'--"--' ---'-'_.'- -_..-.._.._.... ........... _.. _..._..

(TaIaI) - NIl. · · 
- - · - · ·--00_-' ...................._ ............_......... _._..._-_........... 

(TaIaIl · - · · 

Toial Hazard Inde. Aaosa All Media and All E.posure Routes · 

Tutal [Iong1Vlty. blood glueo&e. choIlllllemll HI.II · II 

BoIdtd NUlllben • Alflough exposure pallway shows I ,*clnog,nIc IIsk >10· or a nonealdnOQ8lllc risk> 1. no individual chemical In IhI palhway lho>tIl • carcinogenic risk >10· or a noncarcinogenic risk > I' 
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TABLE 3S.8.er 


RISK ASSESSMl:NT 6tJt.tMAAY 


CEtmW. TENDENCY 


RoeblIng Steal ~ SuperIII1d SIG 


I 
MecUI EIIPOSCn EIIpoJIft Chen*aI ....... PoIni 

SlmceSoi Surface Sol Surf;aSol Arsenic 

(Tobj) 

,Sol ~SoI SUbeurface Sol . 
(TOIIII) 

GraInIwIIer GnIInIwatIr GroundwaIer Ar1enIe 

(Tota~ 

Inge5l1oll 

--~-~~~-
1.33E.Q5_n_..___ 

. 
-!:~~-~~.... 

1.82E-oS 

carclnogen1!: Risk .. 
ImaIatIon Dermal ExpllSUnl 

Routes Total 

NIl. 1.64E-07 1.34E-05-------- -_._--_..... -"-"-"-"--_"-00
NIl.. 1.154E.G7 1.34E..Q15 

. . --- ---" '--"-"--. - . 
NIl. NIA .--.-!:~~.:!!---......•.__.. _.._. .......------. 
NIl. NlA 1.821:-05 

Tolal Risk AausllSiriace Sol) 1.34E-05 1\ 

Tolal Riel!; AaosalSubsurface Sol) -
Total Rllk Acros'IGroundwater) 1.82E-05 

ToIaI RIsk Aeroes /II Media and All exposlft Routes 2.98E..Q15 

Delnllons: 

•• HoI ApsJIcIllJlelNgl Avalabllt 

HlA • HoIaADbIe bees"" III ellpollft paIhway WIll no! quanliallvely analyzed. 

1 of 1 

Chllrnlcal Non-Cardnoget1lc Hazard OuoIIeni 

Primary Ingeillon Inhalallon Dermal ExposIre 

Target Orgar Route. Tolal 

. · · HIA · · 
JTotaI) · HIA · -

. · · H/A · · _ .... ......................... _._-_. ..._--_. 
(Total) · N/A · · . · · NlA Nil. ·----..... ._ ..,.................. .....-..__.-...... ...._--.._-_. 
(ToIa~ - N/A NlA -

Total H~d Index Aeross /II Meda and All ExposlI"e Routes -



TABlE 35.7.RME 

RISK ASSESSMENT SUMMARY 


REASONABLE MAXIMUM EXPOSURE 


RoebIng SleeI Company SUperfund SIAl 


MedkJft EIqJoan EIlJIOIIIQ ChemlcBl 

MedIIm p~ 

SUrface SOil ~eSoI Araeric 

. 

(ToIaI) 

SublurfaCI Sol Subsurface SOil Subsulface Sol Arsenic 

(ToIa!) 

Ingesllon 

1.88E-OO 

. 
...--.~........ ..-

t.88E-OO 

1.99E-08 

C8rCInogIlflIc Risk 

ImaIa1Ion Dermal Exposure 

Routes ToIa! 
2.92E.o& U8E..o7 1.87E-OII 

. . -
-_.--_..._..... ......._--- _.._.._......._.._.._. 

2.92E-09 t.89E..o7 I.B7E-OO 

3.46E-09 2.24E..o7 2.22E-OO -_.....- ..... .._.._--- ._---_.. ._--_.._.._........... 
t.IIQE-08 3.46E.o& 2.24E..o7 2.22E-OO 

Total Risk Across [Su1ace Soil) 1.87E.oo 

Total Risk AaoII [SUbsurfaCII SOl) 2.22E-08 

Total R ..k l'aou ,.. Madia and All E_poeure ROUI8I 4.09E-08 

De(ijIIone: 

ChemicBl Non.can:lnogeric Hazard Quadenl 

Primary Inglllllon inhalation Dermal ExpOBUrI 

Target Organ Roules 1 DIIII 

"nllmon~ longeV.~, l.n . 1.77 
blood 

GIuco.e, 
cholesterol 

-............._. ......._-_.......... ..._.__............... .._-_.-_............_. 
(Total) t.n 0.00 0.00 177 

. . . " - . 
-_.__............. ..._---.,..... .._-_..--_.. ......_.._._.._H_ 

(Total) - . . -
Tolal Hazard Index ACross AI Madia and All e_posura Routes 1.77 

Total pongllllllyJ HI .. 1.77 

Tal;!! JHI"~ 
•• Not "A*lbIIINot Available 

HI" • Not appIcabie bee ...11 the exposure paItro¥IIy wa. nat quanIlIaIIveIy analyzed. 

BoIded Numbers" Allhough hpOIIKl pI1IMIIy ahOwIa CIIrcRlgenic rtsk >10" or II noncan:inogeric rtsk :> " no indMluaI chllll1lcalln the paIhway shoWl a carcinogenic rtsk >10'·or II noncllrcinogenic risk :> 1 
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TABlE 35.7.CT 

RISK ASSESSMENT SlIMMARY 

CENTRAL TENDENCY 

Roebling steel Company Superfund SIB 

!Snario Tinerrame: Futunt 
~pQ' PopuIaUon: Consfrudlon WorIIer 
~pI~ Age: AdUl 

Medium EIcpoan ElqJoaIn Chemical 

MIdIum PoInt 

Surface Sol s..t..SoI SUrface Sol . 
(latal) 

Subsurface Soi S~Sol SubsuI1ace Sol . 
(lola!) 

Ingeslion 

·-_....-............... 
-
·--_........... 
· 

carcinogenic Risk 

.-
Imalalion Oermal 'ElposUI1I 

RIXMsToI3I 

- .--.:. ·.....-......_... ---_....----
· · · 
· · · .--...----.--. ._--- -.._----_. 
· · · 

Talai RIsk Across tSufxe Sol) · 
Total Rllk Acro., (Subsu1ace SoIl · 

TOIlII Risk ""oss AI Media and AI Exposul1l Rout.. · 

Cllemiclll Non-Carclnaganlc Hazard Quotient 

Prm.y lnaettlon InlDlaIIon Dermal Exposure 

Target Organ Route. Total 

. . · - · -_._......... .__._--............ -.__... _.._.._-_.._
(Total) · · · · . . · · · · -.-.-.~..... .__..._............... ------- ---_....._.._
{Total) · · · · 
Total Hazard Index Across AI Mecla and All exposure Roules · 

Dellnilons: 

... Not ~aIJIaINot Avalabll 

NlA • Not applicable ~ \lie 8llPOsure palMar WiI8 not qunbtlvely analyZed. 
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TABLE 35.8.RME 

R~A~MENTSUMMARY 

REASONABlE MAXIMUM EXPOSURE 

RoebDnll Steel CDIIlJIII'IY lqIerfund Sne 

Scenario Timeframe: Current..,d Fuue 
Receplor PopUlIIOr1: Resident 
I(ecepIOr "0« AduR 

MedIum EICpQIIUAI Eapoeurw 

Uadllm PoInt 

·De=Ie~ 
Sedlnalt SedImenI 

CnlflsCreek Sedlnalt 8edImenI 
Sedimenl 

DelawareRl_ Surf_Weier TapWa'" 
Swfece Waw 

Oelawate RI_ Nr W_Vaporsai 
SUlfate Waler ~ 

Crafls CraeIc Surface Wiler Surface Waler 
&dace Waler 

ConsurrabIe Anlmll,",- Filii '"""CraftI Creek 
F~ 

DellnlliOns: 

•• Net I\ppUcablelNol Aftilatlla 

a.ftcal Carcinogenic Risk 

~'an Inhalallcn DermII e.po... 
Routes TOIaI 

Benzo(a)pyr_ 8.42£-07 HIli. 3.73E·07 1.02E-08 

......._.._-- ------ ---..-... -_.._.._-_.._-
(ToIIII) · HIli. · 1.02£-08 

Benzo(a)pyrerle 1I.39E-07 HIA 5.45E-01 1.48E-06 

-_.. _.._..__... ..._-- ----_.. ....__.._----... 
. (ToIal) e.39E-07 Nil. 5.45E-07 1.48E-08 

lead · Nil. · · 
_____... 00• ..........__.. ._-- --_..__.._.._.._... 

(T1IIaI) · Nil. · 
HaVOC, 

.._--_... _......._-_.. ---------(ToIaI) 

. · NlA · · 
.._.._........-... .._..__. ---- ------_..

(TOIaI) · Nil. · · 
4,4'.000 1.98E-OB NlA NIl. 1.98E-OB 

4,4'.()OE 8.42E-OB NlA NIl. 8.42E-08 

-_................... ..............._. .._----- --_._--
(ToIaI) 1.04E-OS NlA HIli. I.04E-OS 

ToIaI RIsk Across(Delaware ru- Sedmenll 1.02E-08 

TOIaI Risk Across(Cralls Creek Sedlmenll 1.48e-Oa 

Total Risk AaoS!(DeI_e RI_ Surface Wal«:Surtace Walerl · 
Tolal RlSie ArmssIDe....... RIver Surf .... WaierAlr! · 

Total RIsk Across(Cnifls Creek Surface Walel':SlMface Waler! · 
Tolal Risk Across(Consumabie Flshl 1.04E-OS 

Total RISk Across AD Media and An ~nl Routes 1.29E-O~ 

Chllnical Non-Cen::mooanlc Heurd QuoU4InI 

PrInIIry IngesUon Inhelallon DenreI ExpoeIl'II 

T"VIII Organ Routes ToIIII 

· · · NlA · · 
_....__......... ..........._.....__... -----.... 

•• __00 __• 

(T0I.1) · Nil'. · · 
· · Nil'. · · 

- .............__.__... ....._-- 1--------
(Tolal · NIl. · · 

· · NIl. · 
._--........... .......................... --..__......... ...._..-_.._..... 

. (ToIaI) · NIl. · · 

..................... 
(ToIaI) 

.....................__. --_.._........_---
· · NIl. · · ._-_......__.... -......·Ni...--·--· ......._..........__..- ...._---_... 

(ToIaI) · · · 
Copper gaslro·lnteellne 1.30 NIl'. NlA 1.30 

M~ pareelhesia 2.2 HIA NtA 2.2 

(TIUI) 
·..·..··3:5..·_· "-'''''Ni,,-'--- ....·-·Ni~-·-- --··-·'3:5....-·.. 

TOIaI Hazanllndex Across NI Madill .,d All Erp~e Roules 3.5 

Tolallga$lro-Inlesnnel HI " B:::I 
Tolaliparesl/lesial HI 2.2 

co 
~ 
co 
(J'I NlA • NoIa~cabI. "-S8 lie ellPOsunI paIhwy _ no! QU8nlllallYely analyzed.
U) 
o 
N 

N 
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TABLE 35,8,CT 

RISK ASSESSP.ENT Sut.lUARY 


CENTRAl TeNDENCY 


Roeljing Steel Company Superfund SIte


5naioTmeframe: Clmri and Future 

1ec:eplOr PopINUOrc RllldlnI 
ec:eplOr Age: AIlIIt 

Delaware River 
Sedlmenl 

Craib Crllllk 
SedimOnl 

Delaware River 
5Ptace Water 

Delawarll RIYal' 
5Ptace Water 

Crafts Creak 
SlIfaee Water 

Conaumable 
Fish 

5_ 

SIIdImenI 

SwfaceWIIIIII' 

SwfzeW_ 

Animal TIs_ 

Ca'clnogenlc Risk 

Ingll8110n lrIIalaUon Dermal 

~1IIm8l11 HlA 

HlA 
sedlmenl 

HlA--_.._... ---_.__.-.. ------....__._......._..._..-... 
{Total HlA 

TapWaler, lead HlA 

(Total) ------. -·-"W...--·" -------. .----..---..-.. 
Wilier Vapors .. NoVOCa 

Showarhead ___•• _ .. _ ..____M ................_____________••_ ..__• 

(Total) 

Surf_We" HlA 

(Total) ._----- '--wA"-' -_......_-....------
FIIh fIom Crab Creek HlA NIA 

Total Risk Aaol&(Delaware River SedinenlJ 

Total Risk Aaoss(Crafta Creek SedmenlJ 

Total Risk Aaose(Delaware RIYer SUrface WaIer:SUrface WaterJ 

Total Rleic Aaoss(Delaware River Surface WIII8r:AIrJ 

Total Risk AcrosslCr3lbl Cntek SUrface Wa\8r:SurfaclI WalerJ 

Talai Risk Aaotl[Conlumabie AshJ 

Total Rleic Aaoss All Media and All Exposure Roules "========11 

Chemical 

(Total) 

{Tota~ 

(ToIa~ 

(To\a~ 

Primary Ingeedon Inhalation Exposure 

Route, ToIaiTarget Organ 

HIA 

-.----.__.'-'--'"N;A'---" -.--.---_.--..........-.------_. 

NIA 

--...--'....-......_···NiA·--· .•-...  .....-.--- ---...-........... 

N/A HlA 

(Total) f--  ---:--.. ·-·_·NiA·--· ----NiA"·,·· ._-.•-...-.... 

Total HlIla'd Index mOil All Mella and All EKposura Route. u.......===:!1 

~ DeIWIIona: 

Q) • IS Not AIJIlIC8b1e1No1 AvallbII 


~ HlA & Not applicable bee_. lilt lIDCIIOIWe paItIway _ not quanlblJvely analyzed. 


o 
N 
N...., 
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TABLE 35.9.RME 

RISK ASSESSMENT SUMMARY 
REASOHABlE IWOMUN EXPOSURE

5 Roebling Sleel CCJn1I3IIY Supartuncl Sile 

TIme...".: CurtenI and FII\\ft 

PapoAadan: ResIdenI 


orAge: Child 


MedUn &poetn exc-n 
MedIum PaInI 

Oelawwe Riwe ---- StdImInI 
Sedm:nt 

CrIllllCreek 8etImenI 
8edbnenI 

OeIa-.Rive SwfaceWaler TapWaIer 
SUlface W.ler 

flAr Waler Vapors al 
s-tlead 

CraflsCnMlk SI.wface Water Surface Wal. 
Suiace Waler 

c:-rmbIe AnimIII TIssue FIsIt !rom Ctft CnIeII 
Filii 

Chemcal c.dnogenlc: Risk 

IngesIJon lnhaIaIIan Dermal ElCpOSure 
Routes Total 

Dlbenzo(a.h)enlhracene 1.41 E'()8 NlA 9.13E..o7 2.39E·08 

lIenzuIaJanlhnlcene 1.5OE'()1 N}II 2.11E-06 2.32E-06 

8enzo(atpyr_ e.76E'()7 NlII 1.27E'()5 1.38E·OS 

8enm\bJluOrllnihene 2.26E'()1 """ 3.27E-06 3.50E·08 
(Total, ·'T.25E:oo·· ••·..WA·..• -i':i'i'e:or ---i:84E':05'--" 

Lead ""A 

..·..-w'A-_·......--_............._..._--_.._..__................ ......_
(Total, 

HoVOCs 
._..................... _ --...00__--·...____.._ •••• ______..____ 

(Total) 

---.......__.... 
(Total, 

Nil\, NIA 

-'-Wii" --N7A-'...................._.. 
(loCal) 

ToI~1 Risk ACtOSslOelaware ~ Sedlmentl 5.12E·08 

ToIa! Risk AcrossICrafts Creek Sedimentl 1.94E·05 

folal RisI< Ac:toss(Delaware River Surface W8Ier:Surface Water! It------II 
TaiBI Risk Across(DeI_e River Surface Waler.AlrJ 

TOI.I RIIIk AcronlCralla Creel! Surface Water:Sulface Waler! 11------11 
Talal RIsk AcrosslConslmlble Flshl 

TDIaI RI3k AmIss All Medle end All El<pOSure ROUIes 1J=o==:2;:;.4~5E==;'()'%:5""'~ 

(Total, 

(TataI, 

~otal' 

(Total, 

(Total, 

(Tolal) 

Primary 
TIfg8I Organ 

H~rdnogenlc Hazard OuoIienl 

Ingesllon inhalation 

N/II. 

EJcposure 
Roules TIIIaI 

• NIA • • .....ee..e.•e...e_eij;A'....... -.------. ....--.-..-._..... 

HIli 

H/A 
NIA ..........-_. --"Nt'A- ----.. ---...".---.

1.18 NlA N/II 1.18 

Total H_d Index llerau All Media and All El<JlOsure Routes 1.16 
I!=:==-=-=~ 

DeInlUons: 
•• HoI AppiIcab/e'Nol II...lIabie 
HlA • NoIllppllc:ab1a because 1he 8IJlOUa palhway _ noI quldtallvely IlnaJyzed. 
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TABLE 35.9.CT 

R~KASSESSNENTSUUUARY 

CENTRAL TENDENCY 

RoebInll S .... CGmpany SlI\I8Ib1d SlIe510 Tuneffame: Cunent.nd Fu.... 
ptor PopU.ac:n: Resldent 
pIDr Age: UI...1 

Ulldium Chan"lcal Nm.Cardnogenlc Hazard OuoIIMII 

1nge1i0ll Inhalalon Dermal exposuie 
Rou.. Total 

PMay 

Targel Organ 

klgesllon Inhalation Dermal exposure 

Routw TotIl 
Delawale RIVtt 

SlIdImenI 

Crafts Creek 
SlIdImenI 

541-' 

SecIment 

$edmenI 

SecIment 
(Total) 

(Total) 

...._.. _.. _.._...... 

.---.------

NtA'.._00._-
NtA 
NtA 

------
NIl. 

...._............. 

r-.-.----. 

_.....__..______ 

--------. 

(ToIel) 

(ToIel) 

NtA 

NtA 
NIl. 

NIl. 
Delawal1lRlver 
&lrfaceW..., 

Delaware RIYer 
SUrfIIce Water 

Crafts Creek 
SIIItace W.,r 

Consumable 
filii 

Son-W..... 

S~Watar 

AnImal TIll. 

TapWIIIDr 

Water Vapors III 
~ 

SUrflceW... 

filii tan a.tII CrHk 

laid 

(Total) 
NoVOCs 

(Total) 

(Total) 

(Total) 

NIl. 

NIl. 

NtA 

NlA 

(ToIa!) 

(ToIa!) 

(ToIal) 

1.'8 NIl. HIli. 1.16 

Talal Risk Ac:ros6[DeIIIw." Rivet' Sedlmenll 

Total Risk AcrosslCrafts CI1Iek SedIm8nt) 

TOIIII Rill AcrosiiOelaware Rivet' Surface W,ler:SIria ... W.ler) 

Total Risk Aaoss(Oelawal1l RIver Suffaco WafIIIr:A") 

TIlIaI RIIk AaoIB(CrIlllI Crealt Surface W,ler:Surface Waler) 

Total Risk AcrosslConsumabla FlshJ 

Toial Rllk ACIOIIII AI Medl. and Aft EllPOsule Routes 

Total Hazard hlex Aeros. AI Meela and AI Exposure Roules 1l===1.=18........!1 

11_____-=11 

1:======11 

Il====__..... 

OallnIHons: 

• " Hoi AppicalHiNol Availabil 


NtA • Not appIicIbIe ~.. 1M upoIIO palhway wei not quanllaHv~ analyzed. 
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Table 35.10 

cac Concentrations Expected to Provide Adequate Protection of Ecological Receptors 

Habitat Typel 
Name 

Exposure 
Medium cac 

Target 
Cleanup 

Level 
Units Basis 

Assessment 
Endpoint 

Delaware River 
and 

Crafts Creek 

Sediment Total PAHs 4 mg/kg Lowest Effects 
Level 

Benthic invertebrate 
community species 
diversity and 
abundance 

Arsenic 6 mg/kg Lowest Effects 
Level 

Copper 16 mg/kg Lowest Effects 
Level 

Chromium 26 mg/kg Lowest Effects 
Level 

Iron 20,000 mg/kg Lowest Effects 
Level 

Lead 31 mg/kg Lowest Effects 
Level 

Manganese 460 mg/kg Lowest Effects 
Level 

Delaware River 
and 

Crafts Creek 

Sediment 
" 

Lead 31 mg/kg Lowest Effects 
Level 

Maintenance of an 
abundant and productive 
fish population 

Delaware River 
and 

Crafts Creek 

Sediment Lead 233 mg/kg Site Specific 
NOAEL 

Protection of avian fauna 
exposed to contaminants 
in impacted media 

Notes 

·Lowest Effects Levels obtained from the Guidelines for the Protection and Management of Aquatic Sediment 
Quality in Ontario. Canada (Persaud et aI., 1993) 

848590230 




TABLE 36 (Sheet 1 of 9) 


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

ROEBLING STEEL COMPANY SITE 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

AND REQUIREMENTS TO BE CONSIDERED (TBCs) 


ARARffBC TYPE REQUIREMENT CITATION DESCRIPTION COMMENTS 

CHEMICAL 

FEDERAL 

Safe Drinking Water Act 
Regulations 

40 CFR 141 Drinking water standards, expressed 
as Maximum Contaminant Levels 
(MCLs), which apply to specific 
contaminants and which have been 
detennined to have an adverse 
impact on human health. 

ARAR which will serve as 
groundwater and/or surface water 
monitoring standards. 

Ambient Water Quality Guidance Criteria Guidelines established for the ARAR which will serve as 
Criteria protection of human health and/or groundwater and/or surface water 

aquatic organisms. monitoring standards. 

Aquatic Sediment Guidance Criteria Guidelines for screening TBC for contaminated sediments in 
Quality Guidelines contaminants in freshwater the Delaware River and Crafts 
(Ontario) sediments. Creek. 

Draft Soil Screening Guidance Criteria Establishes soil screening levels TBC for contaminants in OU-5 
Guidance (SSLs) for specific contaminants and soils. 

exposure pathways. 

Sediment Quality 
Screening 

Guidelines for Deriving Site
specific Sediment Quality . 
Criteria for the Protection of 
Benthic Organisms, 9/93 
(EPA 822-R-93-0 17) 

Guidance document prepared by 
USEPA for developing sediment 
quality criteria for organic elements· 
that are reflective of local conditions. 

TBC for contaminated sediments in 
the Delaware River and Crafts 
Creek. 

Tech\rocbling\fs\sec2.wpd 



TABLE 36 (Sheet 2 of 9) 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 


AND REQUIREMENTS TO BE CONSIDERED (TBCs) 


ARARffBC TYPE REQUIREMENT CITATION DESCRIPTION COMMENTS 

CHEMICAL 
." 

STATE 

Surface Water Quality NJAC7:9B Water quality standards for various ARAR for surface water monitoring 
Standards classes of surface waters. and/or effiuent limitations on 

discharges to surface waters. 

Groundwater Quality NJAC 7:9-6 Groundwater quality standards for ARAR which will serve as 
Standards various classes of groundwater. groundwater and/or surface water 

monitoring standards. 

Safe Drinking Water Act NJAC 7:10-5.2 Contains the state's discretionary ARAR which will serve as 
Standards changes to the federal drinking water groundwater and/or surface water 

standards. monitoring standards. 

Industrial Site Recovery 
Act 

NJSA 13:IK Requires that soil remediation 
standards for human carcinogens for 
all NJ cleanups be calculated at a 
risk factor of one additional cancer 

TBC for setting soil remediation 
criteria. 

risk in one million. 

Soil Cleanup Criteria New Jersey Soil Cleanup 
Criteria (5/99) 

Sets restricted (residential) and un
restricted (non-residential) soil 
cleanup standards and impact to 
groundwater criteria. 

TBC for contaminants in on-site 
soils. Capping will serve to isolate 
soils in excess of applicable criteria. 

Sediment Quality NJDEPGuidance for Guidance for the evaluation of TBC for evaluating sediment 
Evaluations Sediment Quality sediment quality to be used in the quality standards. 

Evaluations (11/98) ecological risk assessment 
process. 

co 
~ 
co 
(II 
CD 

N 
W 
N 
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TABLE 36 (Sheet 3 of 9) 


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 


AND REQUIREMENTS TO BE CONSIDERED (TBCs) 


. ARARffBC TYPE 

LOCATION 

REQUIREMENT . CITATION DESCRIPTION 

.' 

COMMENTS 

FEDERAL 

Protection of Wetlands Executive Order 
11990 

Requires consideration of impacts to 
wetlands in order to minimize their 
destruction, loss or degradation and 
to preserve/enhance wetland values. 

ARAR for activities which would 
impact wetlands. Applicable to 
sediment excavation and capping 
activities in freshwater wetlands. 

Protection of Floodplains Executive Order 
11988 

Requires consideration of impacts to 
floodplain areas in order to reduce 
flood loss risks, minimize flood 
impacts on human health, safety and 
welfare and preserve/restore 
floodplain values. 

ARAR for sediment excavation on 
capping activities occurring within 
the 100-year, and 500-year 
floodplain. Will impact soil capping 
in slag and wharf areas. 

Endangered Species Act 16USC1531 Establishes requirements for the 
protection of federally listed 
threatened and endangered species 
and their habitat. 

ARAR for activities which could 
affect threatened or endangered 
species or their habitat. 

National Historic 16 USC 470 Establishes requirements for the ARAR for disturbance activities 
Preservation Act identification and preservation of which could impact historic and 

historic and cultural resources. cultural resources. 

Archeological Resources 16 USC 470aa Provides for the protection of ARAR for management of any 
Protection Act archeological resources located on archeological resources discovered 

public lands. during remediation activities. 
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TABLE 36 (Sheet 4 of 9) 


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 


AND REQUIREMENTS TO BE CONSIDERED (TBCs) 


ARARffBC TYPE REQUIREMENT CITATION DESCRIPTION COMMENTS 

LOCATION 

(Coniinued) 

Fish and Wildlife 16 USC 661 Requires consideration of impacts to ARAR for on-site activities which 
Coordination Act wildlife resources resulting from the would result in the diversion or other 

modification of waterways. modification of riversl streams. 

Clean Water Act, Section 
404(b)( 1) Guidelines 

40 CFR 230.10 Establishes criteria for evaluating 
impacts to waters of the US 
(including wetlands) and sets forth 
fJctors for considering mitigation 
measures. 

ARAR for placement of fill or 
dredge material into on-site 
wetlands. Applicable to wetlands 
sediment excavation and restoration 
activities in Crafts Creek and the 
Delaware River. 

Rivers and Harbors Act, 
Section 10 regulations 

33 CFR 320-330 Requirements for evaluating the 
placement of structures and/or 
excavation activities within 
navigable waters. 

ARAR for remedial actions 
involving the management of 
contaminated sediments. 
Applicable to wetlands sediment 
excavation and restoration activities 
in Crafts Creek and the Delaware 
River. 

Resource Conservation and 40 CFR 264.18 Regulates the design, construction, ARAR for on-site treatment, storage 
Recovery Act Location operation and maintenance of or disposal of hazardous waste. 
Standards hazardous waste management 

facilities including various citing 
criteria. 

Techlroeblinglfslsec2.wp<! 



TABLE 36 (Sheet 5 of 9) 


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

ROEBLING STEEL COMPANY SITE 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

AND REQUIREMENTS TO BE CONSIDERED (TBCs) 


ARARlfBC TYPE REQUIREMENT CITATION DESCRIPTION COMMENTS 

LOCATION 
'. 

(Contillued) 

Wetlands Protection at 
Superfund sites 

OSWER 9280.0-03 Guidance document to be used to 
evaluate inpacts to wetlands at 
Superfund sites. 

TBC for impacts to freshwater and 
tidal wetlands, including Crafis 
Creek and the back channel of 
Delaware River. 

STATE 

Flood Hazard Area 
Regulations 

NJAC 7:13 Regulates the placement of fill, 
grading, excavation and other 
disturbances within the defined flood 
hazard area/floodplain of 
rivers/streams. 

ARAR for site activities occurring 
within the flood hazard area or 
floodplain of Oil-site rivers/streams. 

Wetlands Act of 1970 
Regulations 

NJAC 7:7-2.2 Regulates the disturbance or 
alteration of mapped tidal wetlands 
and their respective buffers. 

ARAR for sediment excavation and 
capping activities disturbing tidal 
wetlands and buffer areas. 

Waterfront Development 
Regulations 

NJAC 7:7-2.3 Regulates development activities 
(including dredging/excavation) 
below the mean high water line of 
coastal waterways and extending up 
to 500 feet landward. 

ARAR for site activities resulting in 
the placement of structures, soil 
excavation and/or dredging/fill 
placement within the Waterfront 
Development zone. 
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UNITED STATES ENVIRONMENTAL PROTECfION AGENCY 


ROEBLING STEEL COMPANY SITE 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

AND REQUIREMENTS TO BE CONSIDERED (TBCs) 


ARARfI'BC TYPE REQUIREMENT CITATION DESCRIPTION COMMENTS 

LOCATION 
." 

(Continued) 

Coastal Resource 
Development Policies 

NJAC 7:7E Specifies the state's coastal resources 
policies for all regulated activities 
within the coastal zone; a Federal 
Consistency Review of potential 
remedial alternatives will be assessed 
byNJDEP. 

ARAR for sediment excavation, 
capping, and restoration occurring 
within the mapped tidal wetlands, 
wetlands buffer zones and 500' 
Waterfront Development zone. 

Delaware River Basin 
Compact 

NJSA 58:18 Requirements for activities 
impacting water resources within the 
Delaware River Basin. 

ARAR for monitoring activities 
involving the withdrawal and 
discharge of groundwater. 

Riparian Lands Management NJSA 12:3 Provides a mechanism for the 
issuance of grants/leases for 
activities within mapped currently 
and previously flowed riparian lands 
("tidelands"). 

ARAR f6r site excavation and 
capping activities which occur 
within mapped riparian lands 
associated with tidal waterways. 

Freshwater Wetlands NJAC 7:7A Regulates the disturbance or ARAR for capping activities 
Protection Act Rules alteration of freshwater wetlands and disturbing freshwater wetlands and 

their respective buffers and provides buffer areas. 
for mitigation requirements. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 


AND REQUIREMENTS TO BE CONSIDERED (TOCs) 


ARARffBC TYPE REQUIREMENT CITATION DESCRIPTION COMMENTS 

ACTION 

FEDERAL 

Hazardous Waste Generation 40 CFR 262 Specifies requirements for hazardous ARAR for on-site management of 
waste packaging, labeling, hazardous waste. 
manifesting and storage. 

Treatment, Storage and 40 CFR 264/265 Specifies requirements for the ARAR for on-site hazardous waste 
Disposal of Hazardous operation of hazardous waste treatment, storage and disposal 
Waste treatment, storage and disposal activities. 

facilities. 

Land Disposal Restrictions 40 CFR 268 Sets out prohibitions and establishes ARAR for on-site hazardous waste 
standards for the land disposal of disposal activities. 
hazardous wastes. 

National Ambient Air 40 CFR 50 Establishes maximum concentrations ARAR for on-site excavation and 
Quality Standards for particulates and fugitive dust earth moving activities which would 
Particulates emissions. generate particulate emissions. 

National Emission Standards 40CFR 61 Establishes limitations for the ARAR for remedial activities which 
for Hazardous Air Pollutants emission of defined hazardous air would generate hazardous air 
(NESHAPs) pollutants. pollutants. 

Clean Water Act Effiuent 40 CFR 401 Provides requirements for point ARAR for point source discharges of 
Guidelines and Standards source discharges of pollutants. sediment dewatering efnuent to 

surface waters. 

Clean Water Act Stormwater 
Program 

40CFR 122 Regulates the discharge of 
stormwater from industrial activities. 

ARAR for point source discharges of 
stormwater to surface waters. 

00 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 


AND REQUIREMENTS TO BE CONSIDERED (TBCs) 


ARARffBC TYPE REQUIREMENT CITATION DESCRIPTION COMMENTS 

ACTION 
.' 

(Contillued) 

USDOT Hazardous 49 CFR 171-1S0 Establishes classification, packaging ARAR for the preparation of 
Materials Transportation and labeling requirements for hazardous materials generated on-
Regulations shipments of hazardous materials. site for off-site shipment. 

USEPA Test Methods for SW-S46 Establishes analytic~l requirements TBC for testing waste samples, 
Evaluation of Solid Waste for testing and evaluating 

solidlhazardous wastes. 

STATE 

Hazardous Waste NJAC 7:26G Provides requirements for the ARAR for on-site management and 
Management Regulations generation, accumulation, on-site disposal of hazardous waste. 

management and transportation of 
hazardous waste. 

Air Quality Regulations NJAC 7:27 Provides requirements applicable to ARAR for the generation of fugitive 
air pollution sources. particulate emissions from earth 

moving activities. 

Technical Requirements NJAC 7:26E Specifies standards for TBC for selected substantive 
for Site Remediation investigation, remediation, and standards for sampling and 

closure at contaminated sites. analysis during remediation 
activities. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


ROEBLING STEEL COMPANY SITE 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 


AND REQUIREMENTS TO BE CONSIDERED (TBCs) 


ARARfI'BC TYPE REQIDREMENT CITATION 
,0 

DESCRIPTION COMMENTS 

ACTION 

(Contillued) 

Water Pollution Control NJAC 7:14A Rules regarding discharges of ARAR for discharges of on-site 
Regulations wastewater to surface waters, generated stormwater and/or 

groundwater and publicly owned sediment dewatering water. 
treatment works. 

Treatment Works Approvals NJAC 7: 14A-22 Design and construction standards 
for wastewater treatment systems. 

ARAR specifying treatment 
requirements, effluent standards for 
on-site treatment of wastewater 
including sediment dewatering 
effluent. 

Soil Erosion and Sediment 
Control 

NJSA 4:24 Requires the implementation of soil 
erosion and sediment control 
measures for activities disturbing 
over 5,000 square feet of surface 
area of land. 

ARAR for site activities involving 
excavation, grading or other soil 
disturbance activities exceeding 
5,000 square feet. Wi1\ specify 
design installation, inspection and 
maintenance of erosion and 
sedimentation controls. 

Well construction and 
maintenance; sealing of 
abandoned wells 

NJAC 7:90-1 

et. seq. 

Provides requirements for installing 
and abandoning wells, permitting of 
wells, and licensing of wel1 drillers. 

ARAR for site activities involving 
wells used for sampling and 
monitoring. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

ROEBLING STEEL COMPANY SITE 


ARARs AND TARGET CLEANUP LEVElS 


Constituent Most 
Stringenf 

Most 
Strillgent3 
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TABLE 37 (Sheet 2 o(2) 

~DSTATESENVIRONMENTALPROTECTIONAGENCY 


ROEBLING STEEL COMPANY SITE 

ARARs AND TARGET CLEANUP LEVELS 


CoDStituent' 

~ 
1. All values are represented as ugll (parts per billion) except soils coneentrUions, which me ~I (pcU per nullion). 
2. 	Most stringent II"OUIIdwater ccocentrauons represent Ibc most I1rinlent conditions between NJ Class I1A Groundwater Quality Criteria 

IIIId FedeDl MCu. 

J. 	Most stringent sediment concentrations represent the mo.st SlIinlent conditions between Canadian Low Effects Level (LEL). Canadian 
Se-m-e Effects Level (SEL). U.S. Effects Range - Low (ER-L) and U.S. Effects Range - Medium (£R-M). 

4. Most slrinpnt surface water concentrations represent the most s!rin&etlt cocditions between Minimum Surface Watt:r Aquatic Dissolved 
Standards (SWAQD). Minimum Surfa.c:e Water Aquatic Total Standards (SWAQT) and Mimimum Surface Water Human Health 


Total Standards (SWHHT). 

5. Most .!ringent soil concentrations represent the most stringent conditions between EPA Soil Screening Levels (Migration to Groundwater, 

Ingestion and Inhalation), and NJDEP Soil Cleanllp Criteria (Impact II) Groundwa=, Non-Residential Direct Conlact IIId bsidential 
Direct Contact). 

6. The constituents listed in lhis lillie are based on the Conllminmts ofPotential Concern (COPes), as discussed in Section 6.2.2 of the Rl. 
7. NL - Not listed as & COPC for this medium. 

8. NA - Not analyzed. 
9. 	Although the OWQC for lead is 5 u&fL, the Practical Quantitation Umit (POL) is 10 ug/L NJDEP policy is to use the 

higher of the GWQC or PQL as the cleanup value. 
10. NC - No criterion derived for this contaminant. 

II. The selected value for most stringent criterion for arsenic is the NJDEP Soil Cleanup Criterion for Direct Contac:t. The EPA SSL for 
ingestioo value of0.4 rngllcg is more stringent; however, use of Chis criterion would not provide for mcaninlful discussion since all 
detected concentrations exceed this value. 
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TABLE 38 


SUMMARY OF COST ESTIMATES FOR SOIL ALTERNATIVES 


SOIL TOTAL ANNUAL TOTAL 
ALTERNATIVE DESCRIPTION CAPITAL COST O&M COST PRESENT WORTH 

SLl - No Action $0 $0 $54,000 

SL2 - Limited Action $1,731,000 $318,000 $5,869,000 

SL3 - Containment $20,092,000 $212,000 $24,422,000 
Option A - Soil/Asphalt $16,839,000 $178,000 $20,479,000 
Option B - Soil Only 

SL4 - Source Removal and $649,931,000 $0 $649,931,000 
Off-Site Disposal 



TABLE 39 


SUMMARY OF COST ESTIMATES FOR SEDIMENT ALTERNATIVES 


SEDIMENT TOTAL ANNUAL TOTAL 
ALTERNATIVE DESCRIPTION CAPITAL COST O&M COST PRESENT WORTH 

SDl - No Action $0 $0 $54,000 

SD2 - Limited Action $21,000 $47,000 $656,000 

SD3 - Containment $4,218,000 $62,000 $5,144,000-

SD4 - Dredging, Dewatering $19,279,000 $0 $19,279,000 
and Off-Site Disposal 

SDS - Dredging, Dewatering $11,354,000 $0 $11,354,000 
and On-Site Disposal 



TABLE 40 


SUMMARY OF COST ESTIMATES FOR GROUNDWATER ALTERNATIVES 


GROUNDWATER TOTAL ANNUAL TOTAL 
ALTERNATIVE DESCRIPTION CAPITAL COST O&M COST PRESENT WORTH 

". 

GWl - No Action $0 $0 $54,000 

GW2 - Limited Action $15,000 $50,000 $686,000 

GW4 - Restoration (Extraction $3,455,000 $768,000 $13,043,000 * 
Wells for Pump and Treat) 

• 	 The cost of complete source removal, which is critical to the success of 
groundwater restoration, is $649,931,000. 
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1.0 

1.5 

P. 

P. 

P. 

P. 

P. 

ROEBLING STEEL COMPANY SITE 
OPERABLE UNITS THREE AND FIVE 


ADMINISTRATIVE RECORD 

INDEX OF DOCUMENTS 


SITE IDENTIFICATION 

Operable Unit 3 Infor.mation 

Note that documents originally titled Operable Unit 2 
contain infor.mation on both Operable Units 2 and 3. 

100001 - Report: Roebling Steel Superfund Site. Operable 
100047 Unit 2. Remedial Action Design. Contract No. 

DACW41-92-D-0004. Work Plan. Volume 1 of 4, 
prepared by URS Consultants, Inc., prepared f9r 
Department of the Army, Kansas City District, 
Corps of Engineers, August 1992. 

100048 -	 Report: Roebling Steei Superfund Site. Operable 
100125 	 Unit 2. Remedial Action Design. Contract No. 

DACW41-92-D-0004. Sampling Plan. Volume 2 of 4, 
prepared by URS Consultants, Inc., prepared for 
Department of the Army, Kansas City District, 
Corps of Engineers, August 1992. 

100126 -	 Report: Roebling Steel Superfund Site. Operable 
100430 	 Unit 2. Remedial Action Design. Contract No. 

DACW41-92-D-0004. Chemical Data Acquisition Plan. 
Volume 4 of 4, prepared by URS Consultants, Inc., 
prepared for Department of the Army, Kansas City 
District, Corps of Engineers, August 1992. 

100431 -	 Report: Roebling Steel Superfund Site. Operable 
J,.00588 	 Unit 2. Remedial Action Design. Contract No. 

DACW41-92-D-0004. Chemical Data Acquisition Plan. 
Volume 4 of 4, prepared by URS Consultants, Inc., 
prepared for Department of the Army, Kansas City 
District, Corps of Engineers, August 1992, Text' 
and Appendix B - revised February 1994. 

100589 -	 Report: Roebling Steel Superfund Site. Operable 
100649 	 Unit 2. Remedial Action Design. Contract No. 

DACW41-92-D-0004. Stage 2 Sampling Plan, prepared 

1 
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P. 

P. 

P. 

P. 

3.0 

3.3 

P. 

by URS Consultants, Inc., prepared, for Department 
of the Army, Kansas City District, Corps of 
Engineers, March 1993, Revised September 1993, 
Revised February 1994, Revised August 1994. 

100650 - Report: Roebling Steel Superfund Site. Operable 
100746 Unit 2. Remedial Action Design. Contract No. 

DACW41-92-D-0004. Predesign Investigation Report 
(PIR). Volume 1 of 4: Report, prepared by URS 
Consultants, Inc., prepared for Department of the 
Army, Kansas City District, Corps of Engineers, 
May 1999. 

100747 - Report: Roebling Steel Superfund Site. Operable 
100973 Unit 2. Remedial Action Design. Contract No. 

DACW41-92-D-0004. Predesign Investigation Report 
(PIR). Volume 2 of 4: Appendices A'-F, prepared by 

URS Consultants, Inc., prepared for Department of 
the Army, Kansas City District, Corps of 
Engineers, May 1999. 

100974 - Report: Roebling Steel Superfund Site. Operable 
101343 Unit" 2. Remedial Action Design, Contract No. 

DACW41-92-D-0004. Predesign Investigation Report 
(PIR). Volume 3 of 4: Appendices G'-O, prepared by 

URS Consultants, Inc., prepared for Department of 
the Army, Kansas City District, Corps of 
Engineers, May 1999. 

101344 - Report: Roebling Steel Superfund Site. Operable 
101751 Unit 2. Remedial Action Design. Contract No. 

DACW41-92-D-0004. Predesign Investigation Report 
(PIR), Volume 4 of 4: Appendices P'-U, prepared by 

URS Consultants, Inc., prepared for Department of 
the Army, Kansas City District, Corps of 
Engineers, May 1999. 

REMEDIAL INVESTIGATION 

Work Plans 

300001 -	 Report: Final Project Plans, Volume 1 of 2, Final 
300231 	 Work Plan, Supplemental Remedial Investigation, 

Roebling Steel Company Site, Florence Township. 
New Jersey, prepared by Ebasco, prepared for U.S. 
EPA, Region II, December 1995. 
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P. 	 300232 - Report: Report: Final Project Plans. Volume 2 of 
300566 2. Field Operations Plan. Supplemental Remedial 

Investigation. Roebling Steel Company Site. 
-Florence 	Township. New Jersey, prepared by Ebasco, 
prepared for U.S. EPA, Region II, December 1995. 

P. 	 300567 - Report: Final Work Plan Addendum Supplemental 
300633 	 Remedial Investigation. Roebling Steel Company 

Site. Florence Township. New Jersey, prepared by 
Foster Wheeler Environmental Corporation, prepared 
for U.S. EPA, Region II, February 1~98. 

3.4 	 Remedial Investigation Reports 

P. 	 300634 - Report: Final RI Report Revision No.1 OU-5 
301457 	 Remedial Investigation. Roebling Steel Company 

Site. Florence Township. New Jersey. Volume I of 
IV, prepared by Foster Wheeler Environmental 
Corporation, prepared for U.S. EPA, Region II, 
May 2002. 

P. 	 301458 - Report: Final RI Report Revision No.1 OU-5 
302751 	 Remedial Investigation. Roebling Steel Company 

Site. Florence Township. New Jersey. Volume II of 
IV, prepared by Foster Wheeler Environmental 
Corporation, prepared for U.S. EPA, Region II, 
May 2002. 

P. 	 302752 - Report: Final RI Report Revision No. 1 OU-5 
303547 	 Remedial Investigation. Roebling Steel Company 

Site. Florence Township. New Jersey. Volume III of 
IV, prepared by Foster Wheeler Environmental 
Corporation, prepared for U.S. EPA, Region II, 
May 2002. 

P. 	 303548 - Report: Final RI Report Revision No.1 OU-5 
304700 	 Remedial Investigation,' Roebling Steel Company· 

Site. Florence Township. New Jersey. Volume IV of 
IV, prepared by Foster Wheeler Environmental 
Corporation, prepared for U.S. EPA, Resion II, 
May 2002. 

3.5 	 Correspondence 

P. 	 304701 - Letter to Ms. Tamara Rossi, Project Manager, U.S. 
304702 	 EPA, Region II, from Mr. S. Vijayasundaram, P;E., 

Site Manager, State of New Jersey Department of 
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Environmental Protection, re: Roebling Steel 
Superfund 	Site - OU5, Response to Comments 
Document to the Final Draft Remedial Investigation 
Report (Revision No.2) - Review Comments, April 
23, 2002. 

P. 304703 - Letter to Ms. Tamara Rossi, Project Manager, U.S. 
304704 	 EPA, Region II, from Ms. Julia L. Barringer, 

United States Department of the Interior, U.S. 
Geological Survey, re: Comments on the Final 
Remedial Investigation for the Roebling Steel 
Company Site, April 29, 2002. 

4.0 FEASIBILITY STUDY 

4.3 Feasibility Study Reports 

P. 400001 - Report: Reuse Assessment Report for the Roebling 
400090 	 Steel Superfund Site Block 126.01. Lots 1 and 

2.01; Block 139, Lots I. 2. and 3; Block 141.01. 
Lots 2.01. 2.02. and 7; Township of Florence, 
Burlington County. New Jersey, prepared by PMK ' 
Group, prepared for Burlington County Board of 
Chosen Freeholders, Office of Land Use Planning, 
January 2002. 

P. 400091 - Report: Final Feasibility Report for Operable Unit 
400456 	 Nos. 3 & 5, Roebling Steel Company Site, Florence 

Township. New Jersey, prepared by Foster Wheeler 
Environmental Corporation, prepared for U.S. EPA, 
Region II, July 2002. 

P. 400457 - Report: Draft Bald Eagle Biological Assessment, 
400507 	 Roebling Steel Company Site. Florence Township. 

New Jersey, prepared by Foster Wheeler 
Environmental Corporation, prepared for U.S. EPA, 
Region II, November 2002. 

P. 400508 Report: Draft Shortnose Sturgeon Biological 
400543 	 Assessment. Roebling Steel Company Site. Florence 

Township, New Jersey, prepared by Foster Wheeler 
Environmental Corporation, prepared for U.S. EPA, 
Region II, November 2002. 
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4.6 Correspondence 

P. 400544 - Letter (w/attachment) to Honorable Carol M. 
400560 Browner, Administrator, U.S. EPA, from Dr. Joan 

Daisey, Chair, Science Advisory Board, Dr. Hilary 
Inyang, Chair, Environmental Engineering 
Committee, Science Advisory Board and Dr. Domenico 
Grasso, Chair, Leachability Subcommittee, 
Environmental Engineering Committee, re: Waste 
Leachability: The Need for Review of Current 
Agency Procedures, February 26, 1999. 

P. 400561 - Letter (w/attachment) to Mr. Christopher 
400565 Mantzaris, Assistant Regional Administrator for 

Protected Resources, National Marine Fisheries 
Service, from Mr. Robert W. Hargrove, Chief, 
Strategic Planning and Multi-Media Programs 
Branch, u.s. EPA,' Region II, re: Ongoing 
consultation with the National Marine Fisheries 
Service concerning possible presence of the 
shortnose sturgeon in the vicinity of the Roebling 
St.eel Company Superfund site, November 5, 1999. 

P. 400566 - Letter to Mr. Robert W. Hargrove, Chief, Strategic 
400567 Planning and Multi-Media Programs Branch, U.S. 

EPA, Region II, from Mr. Christopher Mantzaris, 
Assistant Regional Administrator for Protected 
Resources, United States Department of Commerce, 
National Oceanic and Atmospheric Administration, 
re: Roebling Steel Company Superfund site (OU-3), 
Florence, NJ, December 3, 1999. 

P. 400568 - Letter to Ms. Tamara Rossi, Project Manager, U.S. 
400569 	 EPA, Region II, from Ms. Julia L. Barringer, 

United States Department of the Interior, U.S. 
Geological Survey, re: Comments on the Final·Draft 
Revision No.1, OU-5 Feasibility Study Report for 
the Roebling Steel Company Site, Florence, New 
Jersey, May 15, 2002. 

P. 400570 - Letter to Ms. Mindy Pensak, U.S. EPA, Region II, 
400572 	 from Mr. Timothy J. Kubiak, Assistant Field 

Supervisor, United States Department. of the 
Interior, Fish and Wildlife Service, re: March 
2002 Final Revision No.1, Feasibility Study 
Report, OU-5 for the Roebling Steel Company site, 
May 16, 2002. 
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P. 400573 - Letter to Ms. Tamara Rossi, Project Manager, U.S. 
400580 EPA, Region II, from Mr. S. Vijayasundaram, P.E., 

Site Manager, State of New Jersey Department of 
Environmental Protection, re: OU-5 Final Draft 
(Revision 1) Feasibility Study Report (including 

OU-3) and Response to Comments (March 2002), May 
23, 2002. 

P. 400581 - Letter to Mr. Pat Evangelista, u.S. EPA, Region 
400697 	 II, from Mr. Thomas L. Brand, P.E., Project Review 

Branch Head, Delaware River Basin Commission, re: 
Final Draft Feasibility Study Report (Revision 1), 
Operable Unit 5, Roebling Steel Site - USEPA 
Superfund Site, Florence Township, Burlington 
County, New Jersey, DRBC Water Quality Zone 2 -
Docket No. D-83-8, May 23, 2002. (Attachment: 
Report: Administrative Manual - Part III. Water 
Quality Regulations. Revised to Include Amendments 
Through October 23. 1996, prepared by Delaware 
River Basin Commission, undated. 

P. 400698 - Leiter to Mr. Edward Putnam, Assistant Director, 
400699 	 NJDEP, from Ms. Carole Petersen, Chief, New Jersey 

Remediation Branch, re: Final Draft Feasibility 
Study Report (Revision No.1), Roebling Steel 
Site, Florence ToWnship, New Jersey, August 12, 
2002. 

P. 400700 - Memorandum (w/attachment) to Mr. Matthew Charsky, 
400715 	 Regional Coordinator, U.S. EPA, from Mr. Emmet C. 

Keveney, P.E., Remedial Project Manager, U.S. EPA, 
Region, II re: Roebling Steel Company Superfund 
Site: Final Draft Consideration Me~orandum 
Discussing Sediment Remediation Principles, 
November 12, 2002. 

P. 400716 - Letter to Mr. Emmet Keveney P.E., Remedial 
400724 Project Manager, U.S. EPA, Region, II, from Mr. 

Clifford G. Day, Supervisor, U.S. Department of 
the Interior, Fish and Wildlife Service, re: 
Review of November 2002 Drpft Bald. Eagle 
Biological Assessment, Roebling Steel Company Site 
(draft BA), April 3, 2003. 
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10.0 	PUBLIC PARTICIPATION 

10.3 	Public Notices 

P. 	 10.00001 -Notice: The USEPA announces a Proposed Plan 
10.00001 	 (OU5), Proposed Change to Remedy (OU3), and Public 

Comment Period for the Roebling Steel Company 
Superfund Site, Burlington County, Roebling, New 
Jersey, undated. 

10.6 Fact Sheets and Press Releases 

P. 	 10.00002- Community Update Superfund Program, Roebling Steel 
10.00003 	 Burlington County, New Jersey, prepared by U.S. 

EPA, Region II, August 2003. 

P. 	 10.00004 -Press release: EPA Proposes Cleanup Plan for 
10.00005 	 Roebling Superfund Site, prepared by U.S. EPA, 

Region II, August 22, 2003. 

10.9 	Proposed Plan 

P. 	 10.00006 
10.00034 

P. 	 10.00035 
10.00035 

P. 	 10.00036 
10.00036 

P. 	 10.00'037 
10.00037 

-Plan: Superfund Program Proposed Plan, Roebling 
Steel Company Site, prepared by U.S. EPA, Region 
II, August 2003. 

-Letter to Mr. Richard Brook, Admin~strator, 
Florence Township, New Jersey, from Ms. Tamara 
Rossi, Project Manager, U.S. EPA, Region II, re: 
Proposed Plan for the fourth and final Record.of 
Decision for the Roebling Steel Company Site, 
August 19, 2003. (No Attachment). 

-Letter to Ms. Marion Huebler, Librarian, Florence 
Township Public Library, New Jersey, from Ms. 
Tamara Rossi, Project Manager,' U.S. EPA, Region 
II, re: Proposed Plan for the fourth and final' 
Record of Decision for the Roebling Steel Company 
site, August 19, 2003. (No Attachment). 

-Letter to Mr. Edward Putnam, Assistant Director, 
NJDEP, from Ms. Carole Petersen, Chief, New Jersey 
Remediation Branch, U.S. EPA, Region II, re: 
Proposed Plan for the Roebling Steel Site, August 
19,2003. (No attachment). 
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11.0 TECHNICAL SOURCES AND GUIDANCE DOCUMENTS 

11.1 EPA 	 Headquarters 

P. 11.00001- Report: Guidance for Evaluating the Technical 
11.00001 	 Impracticability of Ground-Water Restoration. 

Interim Final, prepared by U.S. EPA, Office of 
Solid Waste and Emergency Response, September 
1993. (Title page only). 

P. 11.00002- Memorandum to Regional Directors, U.S. EPA, from 
11.00002 Mr. Stephen D. Luftig, Acting Director, Office of 

Emergency and Remedial Response, U.S. EPA, re: 
Consistent Implementation of the FY 1993 Guidance 
on Technical Impracticability of Ground-Water 
Restoration at Superfund Sites,January 19, 1995. 
(Page 1 only) . 

P. 11.00003- Fact Sheet: The Role of Cost in the Superfund 
11.00003 	 Remedy Selection Process, prepared by U.S. EPA, 

Office of Emergency and Remedial Response, 
September 1996. (Page 1 only). . 

11.2 EPA Regional Guidance 

P. 11.00004 -Report: Technical Assistance Document for 
11.00004 	 Complying with the TC Rule and Implementing the 

Toxicity Characteristic Leaching Procedure (TCLP), 
prepared by U.S. EPA, Region II, Revised May, 
1994. (Title page only). 
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Bradley M. CampbellJames E. McGreevey 	 Department or Environmental Protection 
CommlulCIner 

GD\ltmDl' 

Ms. Jane M. Kermy 
Regional Administrator 
USEPA - Region n 
290 Broadway - Floor 19 
New York. NY 10007 - 1866 

Subject: 	 Roebling Stecl Superfund Site - Florence Township 
Record ofDecision (ROD) - Operable Unit 5 (OU-5) 
And Proposed changes to OU-3 Remedy 

Dear Ms. }(eMY: 

The Department of Environmental Protection has evaluated and concurs with the Roebling Steel 
Site Superfund ROD for OU-5 which addresses the remedy for the OU-5 Area of the Roebling site 
(soils and groundwater) and amendments to the signed ROD for OU-3 slag area. .' 

The Department is aware that this ROD represents the fourth and the final ROD for the site. The 
fIrst ROD was signed in March 1990 and the Remedial Action was completed in September 1991. 
The second ROD was signed in September 1991 to address the so\\theast playground (OU-2) and a 
34-acre slag disposa181ea (OU-3). The Region II Removal Action Branch conducted the cleanup of 
the playground (OU-2) in the fall of 1994. The Corps ofEngineers completed the draft 95% design 
plans and specifications for the slag disposal area (OU-3). The third ROD for OU-4, signed in 
September 1996, addressed the remedy for 70 on-site contaminated buildings. The Region D 
Removal Action Branch has performed decontamination and demolition of buildings, abatcment of 
fliable asbestos, disposal of scrap metal from buildings. off-site disposal of process dust and the 
contents of abovc-groWld tanks. pits and sumps, and removal of underground chemical and oil 
lines. The OU-4 Remedial Action is still ongoing. This ou-s ROD addresses the area-wide 
contaminated soils, river and creek sediments, and ground water. 

The specific components of the selected remedy outlined in the ROD for OU-5 include the 
following: . 

• 	 Containment of site-wide contaminated soils, including the slag area, by capping 
with soil/asphalt or soil only and vegetation of the soil cap areas; 

• 	 Dredging all contaminated sediments, dewatering the dredged sediments, on-site 
disposal of the sediments, and site restoration; 

• 	 Long term ground water monitoring with institutional controls to restrict sround 
water use (Deed Notice or Classification Exception Area). 
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Technical Impracticability (TI) Waiver on Ground Water: 

The NJDEP concurs that the selected remedy is protective of human health and the environment, 
and is cost effective.. NJDEP's concurrence -with the waiver of its ground water standards is 
specific to this site only and is based upon facts present in the matter. NJDEP reserves the right 
to revisit this issue at the time of the five-year review, as required by 42 USC 9621(c), in the 
event that technological advances no longer support a waiver of the State's ground water criteria. 

The State of New Jersey appreciates the opportunity to . /'the dc' 
/ 

S' erely. 

Participptte on making process 
and Jooks forward to future cooperation with the USEPA. 

Anachment: Roebling ROD (OU-S) /
j 
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APPENDIX V 

Responsiveness Summary 

Operable Unit 5 and 
Amendment to Operable Unit 3 Selected Remedy 

Roebling Steel Superfund Site 

INTRODUCTION 

This Responsiveness Summary provides a summary of the public's 
comments and concerns regarding the Proposed Plan for the 
Roebling Steel Site (Site), and the EPA's responses to those 
comments. At the time of the public comment period, EPA proposed 
preferred alternatives for soil, sediment and groundwater 
contamination, collectively designated Operable Unit 5 (OU5), and 
changes to the 1991 Operable Unit 3 (OU3) Remedy for the Slag 
Area. All comments summarized in this document have been 
considered in EPA's final decision for selection of remedial 
alternatives for OU5 and OU3. 

EPA held a public comment period to solicit community input and 
ensure that the public remains informed about site activities. 
EPA's Proposed Plan for OU5 was released to the public on August 
21, 2003. A copy of the Proposed Plan was placed in the 
Administrative Record and was made available in the information 
repository at the Florence Township Public Library, Roebling, New 
Jersey, and the Florence Township Municipal Building, Florence, 
New Jersey. A public notice was published in Burlington County 
Times and the Bordentown Register News, advising the public of 
the availability of the Proposed Plan. The notices also 
announced the opening of a public comment period and invited all 
interested parties to attend an upcuming public meeting. The 
public comment period closed on September 19, 2003. 

The public meeting to present the preferred remedial alternatives 
for OU5 and OU3 was held at the Florence Township Municipal 
Building located on Broad Street, Florence, New Jersey on August 
28, 2003. 

This Responsiveness Summary is divided into the following 
sections: 

I. 	 BACKGROUND ON COMMUNITY I~VOLVEMENT AND CONCERNS: 
This section provides the history of community 
involvement and interests regarding the Roebling Steel 
Site. 
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II. 	 PUBLIC MEETING OVERVIEW: This section briefly describes 
the public meeting held on August 28, 2003 and includes 
historical information about the Roebling Steel Site 
along with the proposed remedial alternatives to clean 
up the Site. 

III. 	COMPREHENSIVE SUMMARY OF MAJOR QUESTIONS, COMMENTS, 
CONCERNS AND RESPONSES: This section contains 
summaries of oral comments received by EPA at the 
public meeting, EPA's responses to these comments, as 
well as responses to written comments received during 
the public comment period,. 

The last section of this Responsiveness Summary includes 
attachments, which document public participation in the remedy 
selection process for this Site. They are as follows: 

ATTACHMENT A contains the Proposed Plan that was distributed 
to the public for review and comment; 

ATTACHMENT B contains the public notices that appeared in 
Burlington County Times and the Bordentown Register News; 

ATTACHMENT C contains the public meeting sign-in sheet. 

I. 	 BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS 

Local officials and township residents first learned of the 
Roebling Site's Superfund status in September 1983 through m~dia 
announcements. At that time, local officials maintained that 
they 	were not adequately briefed prior to the release of the 
information to the media and that communication lines between 
local and State or federal officials were uncertain. 

Since then, the level of community involvement and concern with 
the Site has been high. EPA has conducted an extensive community 
relations program to meet the community's need for information 
and to support community participat~on in seeking remedies for 
the Site. Since 1990, EPA has held several public meetings and 
public availabilitj sessions, and attended town council and other 
local community group meetings, in an effort to keep residents 
and local officials informed of the site-related activities. In 
addition to the public participation responsibilities associated 
with the OU1, OU2, OU3, and OU4 remedies, EPA has provided the 
community with fact sheets on the Site. 
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EPA has participated in a number of health-related activities 
related to this project. In April 1995, EPA sampled Mansfleld 
Township residents' private wells, as a follow-up to an initial 
study conducted by the Burlington County Health Department 
(BCHD). In November 1995, EPA conducted a site visit with New 
Jersey Department of Health (NJDOH), Agency for Toxic Substances 
and Disease Registry (ATSDR), and BCHD. During January 1990, 
April 1995, and September 1995, EPA supported BCHD in conducting 
Roebling community lead screening for children. 

To this day, community interest in the cleanup of the Site 
remains high. Many· residents believe that an effective cleanup 
of the Site would enhance civic pride and make the community more 
attractive to tourists and to industry. The main areas of 
concern for the community include: aesthetic concerns during and 
following remediation; public health and safety issues, e.g., 
site security measures, contaminant releases during excavation, 
long-term health risks; use of local labor resources during 
remediation; availability of funding to complete site cleanup; 
and future economic potential of the Site. 

II. PUBLIC MEETING OVERVIEW 

The public meeting for the Roebling Steel Site began at 
approximately 7:00 p.m. on August 28, 2003 with presentations by 
EPA, and its contractor, Foster Wheeler Environmental 
Corporation. Immediately afterward, a representative from Senator 
Frank Lautenberg's office read a letter that the Senator wrote to 
EPA Regional Administrator Jane Kenny requesting EPA to provide 
the full funding necessary to address the contaminated soil and 
sediments at the Site and to complete the demolition of buildings 
on-site. Question and answer sessions were also conducted. 
Approximately 38 residents and local officials attended the 
meeting. 

EPA representatives were Jeff Josephson, Team Leader for EPA; 
Tamara Rossi, Remedial Project Manager, for the Site; Michael 
Sivak, Risk Assessor, and Pat Seppi, Community Relations 
Coordinator. Foster Wheeler Environmental Corporation 
representatives were Edward Leonard, Project Manager, and Robert 
Chozick, Feasibility Study Lead. 

Ms. Seppi introduced each of the speakers and explained that the 
purpose of the meeting was to present EPA's Proposed Plan for the 
cleanup of OU5 and to present proposed changes to the selected 
remedy for the Slag Area (OU3) previously identified in the 
September 1991 Record of Decision (ROD). Ms. Seppi explained 
that the community's concerns would be factored into EPA's next 
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ROD (the fourth ROD) for the Site, expected in September 2003. 
Ms. Seppi informed the audience that EPA would accept comments 
throughout the remainder of the public comment period scheduled 
to close on September 19, 2003. Ms. Seppi also informed the 
group that the RI and FS Reports and other site-related documents 
are available for public revie'w at :.he local information 
repositories listed in the Proposed Plan. Copies of the Proposed 
Plan were available for the taking at the meeting. Ms. Seppi 
then introduced Ms. Rossi. 

Ms. Rossi presented an update of some of the activities that EPA 
will be involved with at the Site. She announced that EPA will 
restart the building demolition at the Site. She also reported 
that EPA will move forward with the remediation and restoration 
of the Main Gate House and ambulance garage, and that EPA will 
start the design of the cap for the soil surrounding the Main 
Gate House. EPA's goal is to complete these activities by Spring 
2005. A fact sheet that discusses these activities was available 
at the meeting for those who were interested. 

Mr. Josephson presented a brief overview of how the Superfund 
process works. He described how a site may be placed onto the 
National Prioritfes List and how a remedy is selected. He 
indicated that. sites such as Roebling are often complex and are 
frequently addressed in stages called operable units. Studies 
conducted to characterize contamination and evaluate the risks to 
human health and the environment are reported in the RI and the 
results of studies to identify and evaluate remedial alternatives 
to address the site contamination are reported in the FS. Once 
the FS is completed, EPA develops a Proposed Plan and presents 
EPA's preferred cleanup alternative to the public. 

Mr. Josephson went on to say that public participation is an 
important element of the Superfund process. EPA provides the 
public an opportunity to comment on the results of the studies 
and the proposed remedy. After considering public comments, EPA 
will document the selected cleanup alternative in the ROD. Once 
the ROD is final, the remedial design process begins where the 
specifications and plans for the selected remedy are developed. 
Remedial action is initiated after the design is completed and is 
the stage where construction and cleanup activity occur at a 
site. 

Ms. Seppi then turned the floor over to Mr. Leonard. Mr. Leonard 
summarized the results of the May 2002 Remedial Investigation 
Report (RI), the July 2002 Feasibility Study Report (FS), and the 
August 2003 Proposed Plan for remedial action for OU5 and also 
discussed the proposed changes to OU3. Mr. Leonard provided some 
background about the five operable units identified at the Site 
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to date and discussed some of the previous activities that have 
taken place. Mr. Leonard described the different RI studies 
performed over the past 13 years and summarized the findings, 
organized by four media (soils, groundwater, surface water, and 
sediment). Mr. Leonard then discussed the risks posed by these 
findings, as described in the RI. Mr. Leonard explained that 
once 	EPA set the objectives for cleanup of the Site, the FS 
studied various alternatives to determine which may be 
successfully implemented. EPA compared a number of alternatives 
including a No Action Alternative (required in all Superfund 
Feasibility Studies). Each alternative is summarized in the 
Proposed Plan along with the rationale EPA developed for 
selection of a preferred alternative for the various media. 

Ms. Seppi then invited the stakeholders present at the meeting to 
offer comments and ask questions. EPA and Foster Wheeler 
Environmental responded to questions and comments. 

III. 	COMPREHENSrvE SUMMARY OF MAJOR QUESTIONS, COMMENTS, 
CONCERNS, AND RESPONSES 

Oral 	Comments Received at the Public Meeting 

Issues and comments raised during the public comment period 
regarding the fourth ROD for the Site are summarized below and 
are organized into the following categories: 

A. Health Risks 
B. Proposed Remedy 
C. Crafts Creek 
D. Groundwater 
E. Historical Conditions 
F. Site Funding and Time Frames 
G. Future Land Use 
H. Administrative Items 

A. HEALTH RISKS 

COMMENT #1: Concerns were expressed about the potential health 
effects of the Slag Area especially on young people who played on 
the piles in the past. 

EPA RESPONSE: The risk assessments performed focused on potential 
risks to human health for individuals who are exposed to the Site 
in its current condition. The risk assessment cannot evaluate 
how people may have been exposed in the past. The purpose of the 
risk assessment is to identify what risks are associated with the 
Site in its current condition and what risks could occur if no 
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further action is taken at the Site. The risk assessment 
evaluated potential health risks associated with exposure to 
surface soil (including the slag piles). As the risk estimates 
exceed benchmark levels, the proposed remedial activities include 
measures to mitigate this risk 

COMMENT #2: A stakeholder asked if there is a risk to children 
who fish and swim in Crafts Creek. The fishing advisories that 
were formerly in the area have been torn down. The stakeholder 
suggested that EPA should fence off access to Crafts Creek. 

EPA RESPONSE: There are no fish consumption advisories specific 
to Crafts Creek; however, the New Jersey Department of· 
Environmental Protection (NJDEP) and Department of Health and 
Senior Services (NJDHSS) have issued several advisories for the 
area. An advisory on the lower Delaware River between 
Phillipsburg, New Jersey to the Pennsylvania and Delaware borders 
which encompasses Crafts Creek, was issued for PCB exposure from 
consumption of American eel, Striped bass and Channel catfish. 
An advisory on mercury consumption was also issued for the 
Delaware River between Trenton and Camden for the consumption of 
largemouth bass. 

The NJDEP and NJDHSS are not required to post signs nor fence off 
the areas under each advisory. These advisories are meant to be 
a public health notice and guideline for the public for 
consumption of specific species. However, they are required to 
notify the public of the advisory via a public forum (i.e., 
website, fishing license, public meetings). Many times, the 
NJDEP and NJDHSS will post signs, but due to the lack of sign 
maintenance, this method of communication is not enforced. ~f 
these advisories are converted into bans backed by a regulation, 
the NJDEP and NJDHSS will post signs on private and public 
properties as well as fence off the area if necessary. 

For more information, contact the NJDEP-Division of Science, 
Research and Technology, Gary Bucchanin (609-633-8457) as well as 
its website of fish advisories: 
http://www.state.nj.us/dep/dsr/njmainfish.htm. 

The risk assessment performed for the Site did evaluate ingestion 
of, or dermal contact with surfac~ water during wading in Crafts 
Creek, and found that all exposures associated with Crafts Creek 
surface water are acceptable, both in terms of cancer and non
cancer risks. 
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COMMENT #3: A stakeholder expressed concern about perimeter air 
quality sampling and dust migration. He requested EPA to pro\'ide 
collected data to the public. 

EPA RESPONSE: EPA has performed air monitoring at the Site 
perimeter during construction activities throughout the years In 
accordance with EPA-approved Health and Safety Plans. The 
results of the air monitoring are available upon request, and 
have been provided to Florence Township in the past. Dust 
suppression activities have also been conducted during active 
work, and would be properly adjusted to take into consideration 
weather conditions. The local residents have generally expressed 
satisfaction with our ongoing dust suppression efforts at the 
Site. 

COMMENT #4: A stakeholder asked if there is a risk due to 
contamination to children who ice skate on Crafts Creek when it 
is frozen. 

EPA RESPONSE: The risk assessment performed for the Site did not 
evaluate possible risks for adults and children exposed to frozen 
sediment and surface water in Crafts Creek. However, the results 
indicate that al[ exposures associated with the Delaware River 
and Crafts Creek sediments and surface water are acceptable, both 
in terms of cancer and non-cancer risks, and would almost 
certainly be overestimates for risk associated with ice skating. 

COMMENT #5: A long-time resident of Roebling asked if and why the 
contamination presents a threat to human health since he knows of 
so many people who lived in the community who did not become ill. 

EPA RESPONSE: EPA's risk assessment process is designed to 
address two questions. First, based on the information available 
regarding how people might be exposed to the site under current 
conditions, would we expect to see health effects in the 
population based on current exposures to the contamination? 
Second, considering how the site might be used in the future and 
how people might be exposed to contamination under future site 
conditions, would we expect to see health problems across the 
population if no remediation occurs? Since there is no way to 
know how people might have been exposed in the past, or what 
people might have been exposed to, EPA's risk assessment process 
cannot predict health effects from past exposures. 

COMMENT #6: Are there health studies on effects on workers and 
nearby residents based on plant conditions that existed when the 
plant operated from its beginning into the 1950s? Did 
contaminants from the active plant during 1907 to 1955 affect 
Roebling's drinking water? 
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EPA RESPONSE: The risk assessments performed for the Site focused 
on potential health problems for people who are exposed to the 
site in its current condition and if no further remedial action 
is taken. The risk assessments conducted under Superfund do not 
evaluate how people may have been exposed in the past. It is 
possible that health studies of workers were performed, but this 
type of information is not used in the NCP process nor do we have 
any such studies in our possession. Results of such occupational 
epidemiological studies are used to evaluate the toxicity of 
individual c~emicals and they may be reflected in the toxicity 
values used in the risk assessment, but these types of studies 
are not used on a site-specific basis. EPA does not have the 
data that would allow it to determine what people could have been 
drinking when they were using the on-site well as a water supply 
well. 

B. SOIL AND SLAG AREA PREFERRED ALTERNATIVES 

COMMENT #7: Local residents expressed concern about the proposed 
remedy change for the Slag Area. Explain the rationale used to 
determine the removal of the treatment component from the Slag 
Area remedy. 

EPA RESPONSE: The selected remedy for the Slag Area specified in 
the 1991 ROD included treatment of hot spots (via stabilization), 
and soil cap with stormwater management system and shoreline 
protection. At the time, it was assumed that the slag material 
hot spots (i.e., those materials exceeding the TCLP limits) were 
acting as a substantial source of groundwater contamination. 
These conclusions were based on limited toxicity characteristic 
leaching procedure (TCLP) testing on the slag material and 
limited groundwater data from the Slag Area. 

During post-ROD investigations, additional TCLP testing was 
performed, as well as extensive site-wide groundwater, surface 
water, and sediment investigations. The results of the TCLP 
investigation resulted in a substantially larger volume of slag 
material exceeding the TCLP limits Lor cadmium and lead. 
However, the analytical results from the groundwater, surface 
water and sediment investigations indicate that the metal 
contamination present in the slag material and groundwater does 
not show a significant impact on the biota in the sediments and 
the quality of the surface water. 

It appears that,· while contamination can be leached from the slag 
under the aggressive conditions present in the TCLP test, these 
contaminants do not leach from the slag material when exposed to 
water 
levels) 

(i.e., 
under 

rain 
the 

infiltration and/or fluctuating groundwater 
conditions found at the Site. Samples 
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indicating groundwater contamination are primarily a result 0: 
sampling less-mobile, naturally-occurring particulates with 
adsorbed contamination or other contaminated particulate matter, 
and to a much lesser degree, more mobile, dissolved metals 
contamination due to leaching. 

COMMENT #8: What contaminants were found in Roebling Park, and 
why was contaminated soil removed from the park and not capped? 

EPA RESPONSE: Lead and low levels of polychlorinated biphenyls 
(PCBs) were found in the surface soil located in the Roebling 
Park. The localized extent of contamination and the regular use 
by local children and residents made soil removal the preferred 
remedy over capping in this location. 

COMMENT #9: How long is a soil cap effective? 

EPA RESPONSE: The cap can effectively prevent direct exposure to 
contamination indefinitely with periodic inspections and 
maintenance. Soil cap areas would be vegetated to stabilize the 
soils and minimize erosion, and a permeable liner would be placed 
beneath the cap to act as a visible marker to minimize direct 
contact should the overlying cap be breached. EPA will implement 
a plan for long-term monitoring of the cap to ensure its 
integrity, and any erosion or other damage to the cap will be 
repaired. A deed notice will also be implemented to provide 
information to the public regarding the presence of the 
contamination and the cap to prevent unauthorized activities that 
could compromise the integrity of the cap. 

COMMENT #10: How long does it take to dissolve acid slag? Does 
contamination leach from the slag? Is the slag to be treated to 
remove carcinogens? 

EPA RESPONSE: EPA is not proposing to dissolve or otherwise treat 
the slag. As discussed above in response to Comment #7, based on 
limited TCLP and groundwater data, EPA originally proposed 
treatment of hot spots, via stabilization, to reduce the leaching 
of contamination from the slag into groundwater. During post-ROD 
investigations, however, EPA found no convincing evidence that· 
significant contamination is leaching into groundwater from the 
slag. Therefore, EPA has modified its proposal, eliminating the 
hot spot treatment of the slag. The Slag Area will still be 
capped to prevent direct contact with contaminated slag material. 
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C. CRAFTS CREEK 

COMMENT #11: A stakeholder asked if EPA had performed sedimen~ 
sampling along Crafts Creek, south of Route 130 (upstream of the 
Si te) . 

EPA RESPONSE: Sediment and surface water samples were collected 
from three locations south of Route 130 (upstream of the Site). 

COMMENT #12: A stakeholder recommended that EPA perform testing 
in a couple of transects across the ponded area of Crafts Creek 
to get a representative assessment of the sediment chemistry. 

EPA RESPONSE: Additional sampling is planned in Crafts Creek as 
part of the pre-design sampling activities. The data obtained 
along with existing information will be used to further delineate 
the impacted sediment areas. 

D. GROUND~TER 

COMMENT #13: A stakeholder commented that the contouring of the 
inorganic ground~ater data produced by the groundwater model 
should be reviewed since the pictorial presentation of the data 
give the incorrect impression that the sampling wells may be 
source points. 

EPA RESPONSE: The groundwater data collected to date do not 
indicate that there are inorganic contaminant plumes at the Site 
and EPA has not identified specific source areas at sampling well 
locations. On a sporadic basis, isolated groundwater sample 
results do indicate inorganic contaminants at concentrations just 
above groundwater quality standards. The concentrations can 
change from one sampling event to another and the site monitoring 
wells with exceedances vary between sampling events. This is not 
uncommon with low levels of inorganic contamination. 

The groundwater model utilized data from one current sampling 
event and was specifically developed to conservatively assume 
that there was a plume in the immediate area of any monitoring 
well that had an inorganic exceedance in order to evaluate the 
effectiveness of remedial alternatives. The model simulated 
future groundwater contaminant transport with various remediation 
scenarios and the results indicate that under the conservative 
assumptions used in the model, the areas of groundwater 
contamination were stable even if no groundwater remedial actions 
were taken. 
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COMMENT #14: A stakeholder commented that the water level data 
presented in the RIfFS do not show discharge to Crafts Creek to 
the extent indicated ih the groundwater model. The data may need 
to be reassessed or recontoured for presentation. 

EPA RESPONSE: The RIfFS figures representing water level data 
indicate some component of flow in the upper sand aquifer to 
Crafts Creek but not to the extent indicated in the groundwater 
model. The main component of flow indicated in the RIfFS figures 
is to the Delaware River. However, the monitoring well network 
does not extend to Crafts Creek beyond the site boundary, while 
the model covers a larger area including outside the Site where 
little field data are available. If data were available, the 
potentiometric map for the upper sand would probably show a 
component of flow towards Crafts Creek. However, the current 
potentiometric maps are correctly drawn with the data available. 
The additional sediment sampling in Crafts Creek will help to 
further determine if the creek has been impacted by the discharge 
of contaminated groundwater from the Site. 

COMMENT #15: A local stakeholder asked if contamination has 
affected the aquiters, groundwater, and sources of the town 
drinking water. . 

EPA RESPONSE: No. There are a number of reasons why the 
contaminants at the Site have not and will not affect the sources 
of drinking water near the Site including: 1) the inorganic 
contaminants (metals) are very immobile in the groundwater and do 
not travel far before they are re-adsorbed onto the soil 
particles; 2} the groundwater flow in the affected aquifers at 
the Site is towards the Delaware River and away from the 
municipal wells; and 3) the municipal wells are in a deeper and 
different aquifer than the aquifers contaminated at the Site. In 
addition, the municipal wells are sampled regularly for metals 
as required by State Law to assure that there are no elevated 
levels in the drinking water. 

COMMENT #16: Are the municipal wells monitored for presence of 
harmful contaminants? 

EPA RESPONSE: Yes. Under Federal and State law, all community 
public water systems and non-commun~ty water systems must test 
their water on a rigid schedule and at specific locations for 
inorganics, radionuclides and synthetic organic chemicals. The 
information is submitted to the NJDEP. The standards are 
enforced by the NJDEP Bureau of Safe Drinking Water and the 
Bureau of Water Compliance and Enforcement. 
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COMMENT #17: Has EPA looked for polynuclear Aromatic Hydrocarb2~5 
(PAHs)in the groundwater? 

EPA RESPONSE: During the initial investigations at the Site, 
groundwater was sampled for P~Hs on a number of occasions. The 
PAHs discovered at the Site were very limited in concentration 
and extent. Subsequent groundwater sampling focused on 
inorganics only since they were the main contaminants of concern 
at the Site. 

COMMENT #18: Are there impacts to the Delaware River from 
contaminants leaching from the slag? 

EPA RESPONSE: There is a hydraulic connection between the 
groundwater in the Slag Area and the Delaware River. The 
groundwater that moves through the Slag Area discharges directly 
to the river. Extensive sampling indicates that the surface 
water has not been adversely impacted by inorganic contamination. 
However, there are data gaps associated with the impact of 
discharging potentially contaminated groundwater on the sedlment 
in the Delaware River. Additional sampling will be performed as 
part of the pre-~esign sampling activities to fill these data 
gaps. 

E. HISTORICAL CONDITIONS 

COMMENT #18: A long-time resident of Roebling and former worker 
at the Site noted that during the time when the plant was in 
operation, by-product material was used as fill throughout the 
town in gardens, streets, alleys, in areas where houses were to 
be constructed, and in a ravine that once existed below Summer 
Street. He asks if that material was contaminated? 

EPA RESPONSE: Portions of the Village of Roebling were built on 
filled wetlands along the Delaware River. Fill material could 
have originated from multiple sources including the Site. EPA 
will assess historical documentation to determine if by-product 
material from the Site was possibly used as fill material in the 
Village. 

F. FUNDING AND SCHEDULE 

COMMENT #19: Local residents and Senator Lautenberg's 
representative expressed concern that the full funding necessary 
to complete the remediation of Roebling has not been committed. 

EPA RESPONSE: EPA Region 2 is commi~ted to completing the 
building demolition work and intends to obligate sufficient funds 
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to continue work in the Fall of 2003. EPA will keep Florence 
Township, the owner of the Site property, and the local COIT~~;'~:y 

informed as information regarding the extent of additional 
funding becomes available. 

COMMENT #20: Stakeholders expressed interest in the process by 
which EPA makes funding decisions, decisions about site priority. 
What is the composition of the panel that makes decisions about 
funding Superfund sites? Do they include local representatives? 
What was the requested funding for Roebling for the FY03 fiscal 
year? 

EPA RESPONSE: In August 1995, EPA established a National Risk
Based Priority Panel of program experts representing all 10 
Regions and EPA Headquarters to evaluate the risk at NPL sites 
ready for construction with respect to human health and the 
environment. There are no non-Agency personnel represented on 
the panel. The Agency uses these evaluations to establish 
funding priorities (i.e., projects are funded, with the exception 
of emergencies and the most critical removal actions, in order of 
priority based on panel evaluations). The panel uses the 
following criteria to evaluate projscts: risks to humans; 
ecological risksi stability of contaminants; contaminant 
characteristics; and economic, social, and program management 
considerations. For FY 03, Region 2 requested $5 million 
dollars to conduct building demolition or decontamination at the 
Roebling site. 

COMMENT #21: When will cleanup be completed? 

EPA RESPONSE: Our current estimate, in the absence of any funding 
constraints, is that the cleanup could be completed within four 
years. The FS estimate of two to t!lree years for completing the 
soil, sediment, and groundwater remedy is independent of the work 
currently underway which addresses buildings and integration with 
future development. The FS estimate also does not include the 
time needed to conduct a remedial design. Once the remedial 
design is completed, construction activities for the soils, 
sediments and groundwater will commence. 

COMMENT #22: How does finding a developer affect remediation 
funding and schedule? 

EPA RESPONSE: Working with a develo?er may accelerate the 
remediation schedule. EPA would try to integrate the developer's 
site improvements into the proposed remedy; thereby, potentially 
reducing the need for EPA funding. For example, the 
construction of the New Jersey Transit Light Rail Line parking 
lot at the Hornberger Avenue entrance is considered part of the 
proposed site cap. 
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COMMENT #23: What percent complete is the remediation at the 
Roebling Steel Company Superfund Site? 

EPA RESPONSE: Remediation of the Site is approximately 50 perce~L 
complete. This is an approximation based upon past expenditures 
and anticipated future funding needs as well as consideration of 
the cleanup accomplished to date. 

G. FUTURE LAND USE 

COMMENT #24: Local residents expressed a desire to have EPA 
remove the fence from Roebling Park and allow access to the 
Delaware River. 

EPA RESPONSE: EPA installed the fence to restrict access to the 
slag material, as it presents a health concern due to dermal 
contact. Once the OU5 remedy has been implemented, EPA will 
determine if removal of the fence is appropriate at that time. 

COMMENT #25: A stakeholder requested that future plans at 
Roebling include maintaining access to the interior of the 
facility using t~e current access provided from Hornberger 
Avenue. 

EPA RESPONSE: At this current time, there are no EPA plans to 
limit access to the interior of the facility from the current 
access provided from Hornberger Avenue. After the remediation is 
completed, access to the Site will be determined by the land 
owners/developers in conjunction with the municipal authorities. 

COMMENT #26: How does remedy selection affect future site 
development? For instance, what is the implication for future 
site use of placing a cap versus excavation and off-site disposal 
of contaminated media? Are limits placed on Florence Township as 
a result of remedy selection? 

EPA RESPONSE: Limitations in the form of institutional controls 
such as deed restrictions would be required based on the current 
proposed remedy. The RI/FS evaluation assumed that future land 
use would be recreational and commercial. Future residential 
land use would require additional investigation and potentially 
future response actions to ensure that the site would be 
protective for residential land use. 

COMMENT #27: Is -there flexibility in the plan for site cleanup 
that will take into account potenti?l future development and/or 
new innovation or technology that may be applicable in the 
future? 
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EPA RESPONSE: The ROD remedy allows for commercial, recreationa:, 
and industrial land uses. Residential land use would requi~e 
additional investigation, design, or remedial measures to ensu=e 
that the Site ~ould be protective for residential land use. The 
ROD does not specifically allow for new innovation or technology, 
however, EPA may always reconsider remedies if new information 
comes to light. 

H. EPA ADMINISTRATIVE ITEMS 

COMMENT #28: One stakeholder requested EPA to make Site reports 
available on the EPA Internet web site. 

EPA RESPONSE: Currently, RODs are the only project documents 
usually available on the EPA Internet web page. EPA is assessing 
its capability to provide additional site documents online in the 
future. 

COMMENT #29: Will minutes of this public meeting be available to 
the public? 

EPA RESPONSE: Mee.ting Minutes will be made available at the local 
information repositories. For those who attended the public 
meeting, copies may be requested and sent directly to them. 
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Written Comments Received During the Comment Period 

One letter was received during the public comment period and it 
is included herein. Comments from the letter have been 
extracted, listed below and are followed by EPA's response to 
each comment. 

Letter from Mr. Pierre Lacombe (August 29, 2003) 

COMMENT #1: "Fig 1-3 in final report and (fig 3-13 in RI) report 
show the water table contours. The contours show the predominate 
flow direction is toward the Delaware with little flow .toward 
Crafts Creek. Because the land is ilat, I suspect that the flow 
especially on the southern half of the site may be more southerly 
than northerly. The groundwater flow model map shows the water 
table flow direction as I suspect it to be. If you included 
either a topographic divide and/or geographic divide of the 
peninsula then the contour lines would flex around this divide. 
The groundwater flow direction of the water table aquifer and the 
first confined aquifer are different by 60 to 90 degrees. This 
seems incorrect. I would revamp both sets of maps or explain the 
difference in the text (I did not read the text on this issue).n.' 
EPA RESPONSE: The RI/FS figures representing water level data 
indicate some component of flow in the upper sand aquifer to 
Crafts Creek but not to the extent indicated in the groundwater 
model. The main component of flow indicated in the RI/FS figures 
is to the Delaware River. However, the monitoring well network 
does not extend to Crafts Creek beyond the site boundary, while 
the model covers a larger area including a portion outside the 
Site where little field data are available. If data were 
available, the potentiometric map for the upper sand would 
probably show a component of flow towards Crafts Creek. However, 
the current potentiometric maps are correctly drawn with the 
data available. The additional sedlment sampling in Crafts Creek 
will help to further determine if the creek has been impacted by 
the discharge of contaminated groundwater from the Site. 

COMMENT #2: "Fig 14 15 19 21 22 27 28 33 These various QW maps 
[figures of groundwater contaminants located in the Feasibility 
Study, Appendix D - entitled "Technical Memorandum, Results of 
.Groundwater Modeling") have been contoured using some sort of 
computer contouring package. The data values appear to be 
contoured without considering the contamination source areas or 
the ground-water flow direction. It is possible that the EPA 
strategically located wells in the ~enter of a known contaminant 
source area. (If that is correct I apologize not reading the full 
text., However, contamination contouring around MW42 and around 
some wells in the center of the factory proper seemed suspect. 
With the advantage of having stratified QW sampling data (0 to 2 
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ft; 2 to x ft, and many wells, drive points, and hydropunch QK 
data as well as some known contamination source areas (e.g. 
buried drums, pits, leaking service lines, etc.) as well as GK 
flow direction maps and hydrogeologic framework information it 
may be to the EPA advantage to contour these multiple type of 
data along succinct transects in section view. With such a QW 
map and QW section you may be able ~o decrease the extent of some 
of the contamination plumes." 

EPA RESPONSE: The groundwater data collected to date do not 
indicate that there are inorganic contaminant plumes at the Site 
and EPA has not identified specific source areas at sampling well 
locations. On a sporadic basis, isolated groundwater sample 
results do indicate inorganic contaminants at concentrations just 
above groundwater quality standards. The concentrations can 
change from one sampling event to another and the site monitoring 
wells with exceedances vary between sampling events. This is not 
uncommon with low levels of inorganic contamination. 

In order to evaluate the effectiveness of remedial alternatives 
the groundwater model utilized data from one current sampling 
event and was specifically developed to conservatively assume 
that there was a~plume in the immediate area of any monitoring 
well that had an inorganic exceedance. The model simulated 
future groundwater contaminant transport with various remediation 
scenarios. Under the conservative assumptions used in the model, 
the results indicate that the areas of groundwater contamination 
would be stable even if no groundwater remedial actions were 
taken. 

COMMENT #3: "Fig 2-1 and 3-3: The 5 or 6 shore line sampling 
sites for sediment in Crafts Creek are the only sites that need 
to be remediated. Since no samples were collected in the center 
of Crafts Creek there is no way to assess the contamination in 
that area. I suspect that if the EPA were to traverse the creek 
along 3 transects and sample the bottom sediments at 50 or 100 ft 
spacings then statements concerning the existence of or lack of 
contamination would be confirmed. u 

EPA RESPONSE: There are a number of data gaps that will be filled 
as part of a pre-design sampling phase. This data, collected 
along with existing information, will be used to develop the 
remedial design. Additional sampling is planned in Crafts Creek 
as part of the pre-design sampling activities. 

COMMENT #4: "As far as my community is concerned and as a 
representative of the Florence Township Environmental Commission 
I would like to see a 300 foot wide access zone from the Roebling 
Park to the Delaware River as a proto type of the end condition 
of the Slag Area. Bulldozing the area to a more natural terrain 
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and capping it with a preset thickness of topsoil would be a~ 
immediate positive. This would give our residen~s a safe anG 
pleasant access to the gem of Florence." 

EPA RESPONSE: The integration ,of the future site redevelopment 
with the surrounding community will be determined by the land 
owners/developers in conjunction with the municipal au~hori~ies. 

COMMENT IS: "In figure 1 of the power point presentation Mr. 
Leonard showed no road access to the interior of Main Plant area. 
Figure 1 in your evening hand out shows a plausible road access 
between the NJ Transit parking lot and the Museum property. I 
would hope that your green booklet map reflects the road access 
to the interior or the property." 

EPA RESPONSE: Figure 1 of the power point presentation was a 
simplified figure for presentation purposes only. At this 
current time there are no EPA plans to limit access to the 
interior of the facility from the current access provided from 
Hornberger Avenue. 
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EPA ANNOUNCES PROPOSED PLAN ' 

This Proposed Plan describes the remedial alternatives 
that the U.S. Environmental Protection Agency (EPA) 
considered to remediate contaminated soils, sediments 
and groundwater at the Roebling Steel Company 
Superfund Site (Site) located in Florence Township, New 
Jersey and identifies EPA's preferred alternative with the 
rationale for this preference. This document is issued by 
the EPA, the lead agency for site activities, in 
conjunction with the New Jersey Department of 
Environmental Protection (NJDEP), the support agency 
for this project. 

EPA and NJDEP recommend Soil Alternative 3 
Sediment Alternative 5, and Groundwater Alte~ative 2. 
The preferred alternative for soils includes site-wide 
capping of contaminated soils using soil only or a 
combination of soil/asphalt, and vegetation of the soil cap 
areas. The type of capping would be based on the 
physical characteristics of different portions of the site 
and the future uses of each portion. The preferred 
alternative for sediments includes dredging the 
contaminated sediments, dewatering the dredged 
sediments, on-site disposal, and site restoration. The 
preferred alternative for groundwater includes a long
term monitoring program and restrictions on groundwater 
use. All alternatives would require long-term 
maintenance and monitoring, institutional controls and 
five-year reviews since contamination would remain on
site. 

This document also presents proposed changes to the 
selected remedy for the Slag Area identified in the 
September 1991 Record of Decision (ROD). The Slag 
Area (34 acres) is a portion of the property that was 
created by filling in the Delaware River with process 
slag. cinders and other fill material. The slag material 
consists of very coarse soils composed primarily of 
residues from the high temperature processing of iron 
ore. That remedy called for treating hot spots through 
stabilization, covering the 34-acre Slag Area with a soil 
cap and vegetation, installing a stormwater management 
system and shoreline protection, and using institutional 
controls. EPA recommends removing the treatment 
component from the original remedy based on new 

Dates to remember: 

MARK YOUR CALENDAR 


PUBLIC COMMENT PERIOD: 
August 21 - September 19, 2003 
U.S. EPA will accept written comments on the Proposed 
Plan during the public comment period. 

PUBLIC MEETING: 
August 28, 2003 
U.S. EPA will hold a public meeting to explain the 
Proposed Plan and all of the alternatives presented in 
the Feasibility Study. Oral and written comments will 
also be accepted at the meeting. The meeting will be 
held at the Florence Township MuniCipal Building, 
located at 711 Broad Street in Florence, New Jersey at 
7:00 p.m. 

For more information, see the Administrative Record 
at the following locations: 

U.S. EPA Records Center, Region II 
290 Broadway, 18tn Floor. 
New York, New York 10007-1866 
(212}-637-3261 
Hours: Monday-Friday - 9 am to 5 pm 

Florence Township Public Library 
1350 Hornberger Avenue 
Roebling, New Jersey 08554 
(609) 499-0143 

Florence Township Municipal Building 
711 Broad Street 
Florence, New Jersey 
(609) 499-2525 

information generated during the most recent Remedial 
Investigation and Feasibility Study (RIlFS) Reports, dated 
May 2002 and July 2002, respectively, and other 
supporting documentation. The analytical results from the 
hot spot delineation, groundwater, surface water and 
sediment investigations indicate that the metal 
contamination present in the slag material and 
groundwater does not show a significant impact on the 
biota in the sediments and the quality ofthe surface water. 
Most of the groundwater contamination principally results 
from suspended particulates, and to a much lesser degree, 
as the result of leaching. For these reasons, it was decided 
that for the Site, the Tox;.:ity Characteristic Leaching 
Procedure (TCLP) used <,.s a basis for the 1991 ROD, was 



not a good indicator of hot spots in the Slag Area and 
instead, the aforementioned sediment, surface water, and 
groundwater sampling would be more relevant. 
Therefore, EPA and NJDEP also recommend Soil 
Alternative 3 for the 34-acre Slag Area. 

EPA is issuing this document as part of its public 
participation responsibilities under Section lI7(a) of the 
Comprehensive Environmental Response, Compensation, 
and "Liability Act of 1980, as amended (CERCLA), and 
Section 300.430 (f)(2) of the National Contingency Plan 
(NCP). This document summarizes information that can 
be found in gre~ter detail in the RIlFS report and other 
supporting documentation. This Proposed Plan is being 
provided as a supplement to the RIlFS report, to inform 
the public of EPA's and NJDEP's preferred remedy, and 
to solicit public comments pertaining to all the remedial 
alternatives evaluated, as well as the preferred 
alternative. 

The remedy described in this Proposed Plan is the 
preferred remedy for the Site. Changes to the preferred 
remedy, or a change from the preferred remedy to another 
remedy, may be made if public comments or additional 
data indicate that such a change will result in a more 
appropriate remedial action. The final decision regarding 
the selected remedy will be made after EPA has taken all 
public comments into consideration. We are soliciting 
public comment on alI of the alternatives considered in 
the detailed analysis of the FS because EPA and NJDEP 
may select a remedy other than the preferred remedy. 
Therefore, the public is encouraged to review and 
comment on all the alternatives considered by EPA in 
this Proposed Plan. 

SITEIDSTORY 

The Roebling Steel Company Site is a large abandoned 
industrial facility of approximately 200 acres, adjacent to 
the Delaware River (Figure 1). The Site is located in the 
Village ofRoebling in Florence Township, Burlington 
County, New Jersey. The facility was used from 1906 
until 1982, primarily for the fabrication of steel products. 
Over half of the property was created by filling in the 
Delaware River with process slag, cinders and other fill 
material, so that, as the plant required additional 
structures, there would be enough room for expansion. 
There are numerous buildings that make up the facility; 
they are connected by a series ofpaved and unpaved 
access roads. The Site is bordered by Second Street on 
the west and Hornberger Avenue on the south. 
Residential lands are located to the west and southwest of 

, the Site at a zoning density of approximately eight 

dwellings per acre. Two public playgrounds are adjacent 
to the Site. The Delaware River forms the northern 
boundary of tl;1e Site, and Crafts Creek forms its eastern 
boundary. U.S. Route 130 and a Penn Central (Conrail) 
track are located to the south of the Site. 

The groundwater underlying the Site is at the margin of 
the Potomac-Raritan-Magothy aquifer. designated by the 
State of New Jersey as a Class 2A drinking water aquifer. 
The Village of Roebling and Florence Township obtain 
their potable water from public supply"wells located about 
two miles west of the Site. The city of Burlington, 
approximately six miles downstream from the Site, obtains 
potable water from both the Delaware River and shallow 
groundwater wells. The groundw.ater flow of the upper 
and lower aquifers radiates out from the southwest comer 
of the Site and discharges directly into the Delaware 
River. At low tide, the Site discharges groundwater to the 
river, while at high tide the river acts to recharge the 
aquifer along certain sections of the shoreline. Some 
shallow groundwater also discharges to the Crafts Creek 
tidal channe1lbasin area. This reach of the Delaware River 
is subjected to tidal influence, with the vertical tidal range 
measuring approximately eight feet at the Site. There are 
approximately 25 major municipal and industrial 
dischargers that are within one tidal excursion from the 
Site. The area adjacent to the Site is part ofa five-mile 
stretch that does not support fishing; State-wide 
advisories have been issued on the consumption of certain 
fish. 

Steel production resulted in the generation of significant 
quantities of waste materials in both liquid and solid 
forms. The majority of liquid wastes were discharged to 
Crafts Creek and the Delaware River. The facility 
contained an underground piping system of storm, 
sanitary, acid and oil lines, and seven discharge outfalls to 
the Delaware River and Crafts Creek. The discharge 
outfalIs carried storm water, cooling water, spent acid, 
acid rinse waters, oily wastewaters, and effluent from the 
wastewater treatment plant (post-1973) to the Delaware 
River and Crafts Creek. Large quantities of solid wastes 
including slag, mill scale, spent refractory materials, and 
other production residues were disposed of at the Site. No 
dust control system was in place until 1968; dust would be 
released within the buildings and directly out the stacks. 
The years of industrial activities at .the Site have resulted 
in widespread contamination with both organic and 
inorganic compounds. Previous plant owners and 
operators of the Site were cited for violating 
environmental regulations associated with waste handling 
and disposal during periodic inspections performed by the 
New Jersey Department of Health and NJDEP. The Site 
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was proposed for inclusion on EPA's National Priorities 
List of Superfund sites in December 1982, and added to 
the list in September 1983. In February 1983, the owner 
abandoned the Site. 

In May 1985; EPA began a remedial investigation and 
feasibility study (RI/FS) to characterize the nature and 
extent of the contamination present at the Site. Due to 
the numerous contamination sources, and various 
pathways for exposure associated with the Roebling Steel 
Site, EPA is addressing the remediation in a phased 
approach. Four removal actions have been conducted at 
the Site. In December 1985, the State of New Jersey 
removed picric acid and other explosive chemicals from 
one of the on-site laboratories. EPA performed a removal 
action between October 1987 and November 1988, that 
included the removal of lab pack containers and drums 
containing corrosive and toxic materials, acid tanks, and 
compressed gas cylinders. EPA conducted another 
removal action in October 1990 that included fencing a 
portion of the Slag Area and excavating contaminated 
soil in an area of the Roebling Park, which borders the 
facility. In October 1998, EPA initiated a removal action 
addressing both the interior and exterior asbestos
wrapped piping, and completed thi~ action in November 
1999. 

The first ROD for the Site was signed in March 1990, 
and resulted in the completion of a remedial action in 
September 1991. That remedial action, the first of 
several anticipated remedial actions, known as operable 
units (OUs), continued the removal or remediation of 
contaminated source areas. It included the removal and 
off-site treatment and disposal of remaining drums, 
transformers containing oil contaminated with 
polychlorinated biphenyls (PCBs), the contents of 
exterior abandoned tanks, a baghouse dust pile, chemical 
piles, and tire piles. 

A second ROD was signed in September 1991, to address 
the southeast playground (OU2), and a 34-acre Slag Area 
(OU3). The remedy selected for the southeast 
playground included excavating contaminated soil hot
spots, off-site treatment, and disposal at an appropriate 
facility. The Corps of Engineers (COE) was given the 
responsibility to design and implement the remedies 
selected in the ROD. To expedite the cleanup of the 
playground, the EPA Region II Removal Action Branch 
conducted the cleanup of the playground in the Fall 1994, 
after the COE submitted a final design to EPA. The 
remedy selected for the Slag Area included treating 
hotspots, and then covering the entire 34-acre Slag Area 
with a soil cap and vegetation. EPA is proposing changes 

to the selected remedy for the Slag Area as part of this 
Proposed Plan. The remedial design for the Slag Area cap 
and shoreline revetment is near completion. 

In September 1996, a third ROD was signed by EPA 
selecting a remedy which includes removal and disposal of 
the contents from underground storage tanks and 
underground piping, friable asbestos abatement. 
decontamination and demolition of buildings. recycling or 
disposal of scrap metal from building debris and 
contaminated equipment, off-site disposal of process dust 
and the contents of above-ground tanks, pits, and sumps, 
and the restoration of the Main Gate House, (listed on the 
National Register of Historic Places in 1978 as a property 
within the Village of Roebling Historic District) and other 
historic mitigative measures (OU4). The areas of concern 
(AOCs) that have already been remediated are the 
following: aboveground and underground storage tanks, 
friable asbestos, process dust. the contents of pits and 
sumps, underground oil and chemical lines, soils 
contaminated with oil, and the landfill. Certain areas of 
the Site have been investigated (trenching of soils) to 
search for AOCs. EPA continues to work on the cleanup 
of the buildings and contamination sources. 

The overall strategy for the Roebling Steel Site addresses 
contamination in a manner that would allow most of the 
Site to be returned to productive use for industrial, 
commercial, or recreational purposes. Additional 
investigations, remediation measures, and institutional 
controls would be needed for residential use of the 
property. EPA has completed the remedial actions called 
for by the first two RODs and the on-going remedial 
action called for by the third ROD was started in the 
summer of 1999. EPA will address the remaining cleanup 
work at the Site in the fourth and final ROD. Concurrent 
with ongoing design activities, an additional RIlFS was 
recently completed, which addresses surface and 
subsurface soils, Delaware River and Crafts Creek surface 
water and sediments, and groundwater. The RlIFS report 
forms the basis of this Proposed Plan for the fourth ROD 
and the proposed changes to the remedy for the Slag Area 
selected in the 1991 ROD at the Roebling Steel Site. The 
RIlFS incorporates an extensive data investigation and 
discussion of potential cleanup alternatives for remaining 
areas of contamination areas at the Site. 

SITE CHARACTERISTICS 

EPA, through its contractor, the Foster Wheeler 
Environmental Corporation (FW), previously known as 
Ebasco Services, conducted field investigations in 
multiple phases between November 1985 to April 1998. 
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RESPONSE ACfIONS DESCRIPTION AND STATUS 

Removal Actions 

· Removal Action 1 - Removal of drums, lab pack containers, acid tanks, and compressed gas cylinders. 
Action completed in 1988. 

· Removal Action 2 - Removal of contaminated surface soils from the Roebling Park. and installation of 
a perimeter fence around the Slag Area. Action completed in 1991. 

· Removal Action 3 - Removal of site-wide asbestos on interior and exterior piping. removal of heavy 
metal process dust, and liquids and solids from vats and tanks. 

ROD 1 (March 1990) 

· OU-l - Removal of drums, transfonners, tanks, a bag house dust pile. chemical piles, tires. 
Action completed in 1991. 

ROD 2 (September 1991) 

· OU-2 - Removal of contaminated surface soils from the Southeast Park. Action 
completed in 1995. 

· OU-3 - The upcoming ROD Amendment (the subject of this Proposed Plan) would 
modify the original remedy selected for the Slag Area. Design near completion. 

ROD 3 (September 1996) 
·OU-4 

- Remediation of 70 abandoned buildings which contain contaminated process dust, 
contaminated equipment, tanks, pits and sumps, underground piping. Action 
was started in the summer of 1999. 

ROD 4 - This ROD will address all remaining contamination problems at the Site, such as 
(the subject of this Proposed the site-wide soils, river and creek sediments and groundwater, and will 
Plan) reconnnend changes to the selected remedy for the Slag Area identified in the 
• OU-5 ROD 2. This is the last au at the Site. 

The purpose of these investigations was to determine the 
nature and extent of contamination of the entire Site. The 
field work necessary to fully characterize those areas to 
be included in the fourth ROD was completed in April 
1998. Further, a groundwater modeling effort was 
conducted based on the data gathered during the field 
investigations which culminated with the development of 
a technical memorandum in March 2002 on the results of 
the groundwater modeling and specified in Appendix D 
of the Rl Report. The potential areas of contamination at 
the Site were addressed in the following investigations 
and the results can be found in the RI report, which was 
completed in May 2002: 

Geophysical Survey and Test Pit Investigation: potential 
areas for buried wastes on the Site were identified during 
the geophysical survey and investigated through test pit 
excavations. 

Surface and Subsurface Soil Investigation: off-site soils, 
on-site soils, test pit soils, and potential hot spot soils 
(sludge lagoons, former transformer pads, asbestos soil, 
oiled roadways, stressed vegetation). 

Sediment Investigations: potential impacts to the 
Delaware River and Crafts Creek from site-originated 
surface water run-off, sewer outfall, and groundwater 
discharges; establishing contaminant concentration 
ranges throughout the Delaware River; macro invertebrate 
toxicity and benthic community evaluation; and 
delineation of sediment hot spots. 

Hydrogeologic Investigation: monitoring well 
installations, hydropunch program, groundwater elevation 
measurements, on-site groundwater sampling, residential 
well sampling, groundwater seep sampling, aquifer 
testing, and abandonment of facility wells. 

Surface Water Investigation: potential impacts to the 
Delaware River and Crafts Creek from site-originated 
surface water run-off, sewer outfall, and groundwater 
discharges from the Slag Area and the back channel area; 
and establishing contaminant concentration ranges 
throughout the Delaware River. 

Ecological Investigation: ecological inventory, wetlands 
investigation, and biota investil!ation. 
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Air Particulate Investigation: potential impacts of 
particulates migration to nearby residents and sensitive 
environments. 

Site Surveying and Mapping: establishing a base map 
for the Site and adjacent areas of Crafts Creek that would 
depict physical features, sampling locations, topographic 
data, and site boundaries. 

The results of those investigations are summarized in the 
following sections. 

Soils 

Exceedances of federal and State criteria noted 
throughout the Proposed Plan for soil concentrations are 
based on the most stringent soil criteria represented 
between EPA Soil Screening Levels (SSL) (Migration to 
Groundwater, Ingestion and Inhalation) and NJDEP Soil 
Cleanup Criteria (Impact to Groundwater, Non
Residential Direct Contact and Residential Direct 
Contact). 

Main Plant Surface Soils - Surface soil samples were 
collected from depths up to and inclpding two feet below 
ground surface. Inorganic contaminants were detected in 
all collected site-wide surface soil samples. 
Concentrations of twelve inorganics exceeded federal and 
State criteria in one or more of the surface soil samples. 
The inorganics most frequently exceeding criteria were 
lead (71 of 121 samples), chromium (70 of 121 samples), 
and cadmium (55 of 121 samples). Detected 
concentrations oflead ranged from 2 mg/kg to 69,000 
mg/kg, with an average detected concentration of 5,959 
mg/kg. Detected concentrations of chromium ranged 
from 1 mg/kg to 1,950 mg/kg, with an average detected 
concentration of 146 mg/kg. Detected concentrations of 
cadmium ranged from 1 mg/kg to 390 mg/kg, with an 
average detected concentration of 51 mg/kg. 

Concentrations ofthirty-seven semi-volatile organic 
compounds (SVOCs) were detected in one or more of the 
collected samples. Polycyclic aromatic hydrocarbons 
(PAHs) were the most frequently detected SVOCs and 
include: 2-methylnaphthalene, benzo(a)anthracene, 
benzo(b )fluoranthene, benzo(g,h,i )pyrene, 
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, 
fluoranthene, indeno( 1 ,2,3 -cd )pyrene, naphthalene, 
phenanthrene and pyrene. Of these PARs, average 
detected concentrations ranged from 706 Jlg/kg for 
indeno(1,2,3-cd)pyrene (detected in 39 of61 samples), to 
9,270 Ilg/kg for 2-methylnaphthalene, which was 
detected in 35 of 61 samples. The P AHs most frequently 

exceeding criteria were benzo(a)pyrene. 
benzo(a)anthracene. and benzo(b)fluoranthene. 
Concentrations of pesticides exceeded criteria In less 
than five percent of the samples and polychlorinated 
biphenyls (PCBs) exceeded criteria in approximately 
eleven percent of the samples. Concentrations of volatile 
organic compounds (VOCs) were detected sporadically 
throughout the Site, but none were detected above the 
criteria. 

Main Plant Subsurface Soils - Subsurface soil samples 
were collected at specific depth intervals up to 45 feet 
below ground surface. ConcentratIons of 11 metals 
exceeded federal and State criteria in one or more of the 
samples. The frequency of exceedances in subsurface 
soil samples was significantly lower than that for the 
surface soil samples. While criteria exceedances were 
less frequent in subsurface soil samples than surface soil 
samples, their distribution across the Site was equally 
widespread. 

The inorganics most frequently exceeding criteria were 
antimony (22 of 101 samples), arsenic (22 of 118 
samples), and chromium (22 of 115 samples). Cadmium 
and lead, which were among the metals most frequently 
exceeding criteria in surface soil samples, were detected 
in subsurface soil samples at concentrations exceeding 
criteria in 13 of 114 samples and 16 of 112 samples, 
respectively. Detected concentrations oflead ranged 
from 0.93 mg/kg to 90,600 mg/kg, with an average 
detected concentration of 1,838 mg/kg. Detected 
concentrations of cadmium ranged from 0.57 mg/kg to 20 
mg/kg, with an average detected concentration of 5 
mg/kg. Detected concentrations of antimony ranged from 
3 mg/kg to 36 mg/kg, with an average detected 
concentration of 10 mg/kg. Detected concentrations of 
arsenic ranged from 1 mg/kg to 80 mg/kg, with an 
average detected concentration of 16 mg/kg. Detected 
concentrations of chromium ranged from 2 mg/kg to 536 
mg/kg, with an average detected concentration of44 
mg/kg. 

Concentrations of twenty nine SVOCs were detected in 
one or more of the subsurface soil samples. Frequency of 
detection and average detected concentrations were 
significantly lower than those in surface soil samples. 
The most frequently detected SVOCs were 
benzo(a)anthracene (33 of 124 samples), 
benzo(b)fluoranthene (35 of 121 samples), 
benzo(a)pyrene (37 of 124 samples), chrysene (40 of 124 
samples), fluoranthene (40 of 124 samples), 
phenanthrene (41 of 125 samples) and pyrene (45 of 125 
samples). Of these most frequently detected SVOCs, 
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concentrations of benzo( a )pyrene, benzo( a )anthracene, 
and benzo(b)fluoranthene exceeded criteria in one or 
more of the samples. There were sporadic detections of 
pesticides, PCBs and VOCs that were above the criteria. 

Sediments 

Sediments from the main channel and the back channel of 
the Delaware River, Crafts Creek, and Crafts Creek 
wetlands were sampled in 1989, 1996 and 1998. Samples 
were taken upriver, adjacent, and downriver of the Site, 
and analyzed for volatile organic compounds, semi
volatile organic compounds, pesticides, and metals. 
Sediment samples were taken due to the Site's historic 
discharges of contaminants from its seven discharge 
outfalls which carried storm water, cooling water, spent 
acid, acid rinse waters, oily wastewaters, and effluent 
from the wastewater treatment plant (post-1973) to the 
Delaware River and Crafts Creek. Exceedances of 
federal and State criteria for sediments noted throughout 
the Proposed Plan are shown on Figure 2 and based on 
the most stringent sediment criteria represented between 
Canadian Low Effects Level (LEL) and Canadian Severe 
Effects Level (SEL). In the absence ofLEL and SEL 
values, U.S. Effects Range - Low ():R-L) and U.S. Effects 
Range - Medium (ER-M) values were used. 

Main Channel of the Delaware River - The concentration 
ranges of individual PAHs and metals in the shipping 
channel, upriver, adjacent and downriver samples were 
similar to each other. PCBs were not detected in any 
sediment samples taken from the main channel of the 
Delaware River. 

Back Channel of the Delaware River - The most 
significant metal contamination was detected in sediment 
samples SD25, SD27 and SD51. These samples were 
collected in the back channel inunediately downriver of 
Outfalls #4 and #3. These samples exhibited the highest 
detected concentrations of virtually all of the inorganic 
contaminants, including antimony, arsenic, beryllium, 
chromium, cobalt, copper, iron, lead, manganese, nickel, 
silver, vanadium and zinc. In addition, concentrations for 
many of the metals detected in sediment samples SD25, 
SD26 and SD27 significantly increased with depth. 
Average concentrations for the samples taken on the 
surface and at depth at all three sampling locations are 
aluminum (10,030 mglkg, 19,963 mg/kg), chromium (117 
mg/kg, 236 mg/kg), copper (241 mg/kg, 730 mg/kg), iron 
(163,000 mg/kg, 346,000 mglkg), lead (213 mg/kg, 883 
mg/kg), manganese (1,410 mg/kg, 2,887 mg/kg), nickel 
(93 mg/kg, 193 mglkg), potassium (1,318 mg/kg, 3,297 
mglkg), and vanadium (31.5 mglkg, 69 mglkg). The 

contaminant concentrations increase with depth. which 
would be consistent with historic discharge from the 
outfalls. 

Elevated total P AH concentrations of 10.657 J,lg/kg and 
7,358 J,lg/kg were found in samples taken inunediately 
downriver of Outfalls #5 and #6. respectively. The 
highest individual P AH concentrations in these samples 
were fluoranthene (1,600 J,lglkg and 1,100 J,lg/kg) and 
pyrene (1,500 J,lglkg and 960 J,lglkg). Total pesticide 
concentrations ranged from 50 J,lg/kg to 78 J,lglkg. 
Relatively low levels of PCBs were detected in sediment 
samples taken from the back channel. 

Crafts Creek - Similar to the Delaware River samples, 
all of the Crafts Creek sediment samples exceeded 
reference ranges for at least one metal. One or more of 
the sediment screening criteria were exceeded by Crafts 
Creek samples for arsenic, cadmium, chromium, copper, 
lead, manganese, mercury, nickel and zinc. 

Sediment samples from Crafts Creek contained higher 
concentrations of P AHs than found in the Delaware 
River. The total PAR values ranged from 2,830 J,lglkg to 
13,400 J,lglkg. The highest individual PAR 
concentrations were benzo(a)anthracene (1,100 J,lglkg), 
benzo(b )fluoranthene (1,600 J,lglkg), 
benzo(k)fluoranthene (1,400 J,lglkg), fluoranthene (2,300 
J,lglkg), phenanthrene (1,400 J,lg/kg), and pyrene (2,000 
J,lg/kg). No patterns ofPAR sediment contamination are 
apparent for this portion of Crafts Creek. Low levels of 
PCBs were detected in sediment samples taken from 
Crafts Creek. 

Groundwater 

The data analysis for the groundwater samples collected 
using conventional methods (prior 1996) relies primarily 
on the dissolved inorganic results, because the total 
inorganic results may be biased high due to interference 
from suspended particles in the samples. Additionally, 
the dissolved inorganic data were used in the analysis of 
the 1996-1997 HydroPunch screening results because of 
the nature of the sampling increased the suspension of 
particles in the sample. Analysis of groundwater sample 
results collected using low-flow methodology (after 
1996) relies on the total inorganic results. It is believed 
that the low-flow sampling data is more representative of 
the true groundwater quality and conditions at the Site. 
Exceedances of federal and State standards noted for 
groundwater concentrations throughout the Proposed Plan 
are shown on Figure 2 and based on the most stringent 
groundwater criteria represented between NJ Class ITA 
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Groundwater Quality Criteria (GWQc) and Federal 
Maximum Contaminant Levels (MCLs). 

Analysis and correlation of sampling data collected from 
1990 through 1998 indicate that there are sporadic 
exceedences of inorganics in a small number of wells. 
The areas of sporadic contamination are generally fOl.md 
in the Slag Area, landfill area, and near the wastewater 
treatment plantlBuilding 10. There are sporadic 
exceedences located in the southeastern portion of the 
Site. The results show that the following metals 
exceeding the most stringent standards are antimony, 
arsenic, beryllium, cadmium, copper, lead, nickel, 
selenium, silver and zinc. Elevated levels of aluminum, 
iron. and manganese were also present; these metals are 
know to be widespread and naturally occurring, however, 
they were also part of the site manufacturing process. 
VOC and SVOC compounds were detected at low levels 
and a lower frequency than metals in the upper aquifer. 
There were no exceedences of VOC and SVOC 
compounds in the lower aquifer. The results of the 
inorganic compounds are discussed below. 

Upper Aquifer Inorganic Exceedences - Most notable 
are the following results exceeding. standards found in 
monitoring wells (MW) and hydropunch (HP) samples in 
the above-mentioned areas: 

• Antimony was detected at concentrations of 37.1 J,lg/L 
in MW29 in the Slag Area, 38.5 J,lg/L in MW06 in the 
landfill area, 35.8 J,lg/L in MW1610cated in the 
southeastern portion of the Site, and 37 Jlg/L in MW13 
located in the southeastern portion of the Site. The 
GWQC for antimony is 5 J,lg/L. 

• Arsenic was detected at concentrations of 8.7 Jlg/L in 
MW24S in the wastewater treatment plant area, 8.1 
IlglL and 10.6 Jlg/L in MW37 in the Slag Area, and 14.6 
Ilg/L in MW 38 in the Slag Area. The GWQC for 
arsenic is 8 Jlg/L. 

• Copper was detected at concentrations of4,050 Jlg/L 
and 5,650 Jlg/L in MW21 in the landfill area, and 1,960 
JlglL in HP21 near Building 13. The GWQC for copper 
IS 1,000 Jlg/L. 

• Lead was detected at concentrations of 13.2 Jlg/L in 
MW14 located on the southern portion of the Site, 36.1 
Jlg/L and 54.5 Jlg/L in MW37 in the Slag Area, 66.8 
JlglL in MW42 in the Slag Area, 17.9 Jlg/L in HP20 
located in Building 10,29.6 JlglL in HP 21 near 
Building 13, and 10 J,lg/L in HP22 near Building 88. 

The GWQC for lead is 10 Jlg/L. 

Lower Aquifer Inorganic Exceedences - Most notable 
are the following results exceeding standards in the 

above-mentioned areas: 


• Arsenic was detected at a concentration of95.3 JlglL in 
MW17D located on the southeastern portion of the Site. 

• Beryllium was detected at concentrations of 16.2 JlglL, 
22 Jlg/L and 24.9 Jlg/L in MW24D in· the wastewater 
treatment plant area. The standard for beryllium is 1 
Jlg/L. 

• Lead was detected at a concentration of 37 JlglL in 

MW08D near Outfall No.6. 


• Zinc was detected at concentrations of 18,400 Jlg/L in 
MW20D in the landfill area, 14,400 JlglL and 18,200 
Jlg/L in MW24D in the wastewater treatment area, and 
18,800 Jlg/L and 20,700 Jlg/L in MW32D near Building 
10. The standard for zinc is 5,000 Jlg/L. 

Groundwater Model Results 

A groundwater model was developed to simulate the 
current metals contamination in the groundwater and 
predict the metals concentrations in the future under 
natural attenuation and other various remediation 
scenarios. The modeling included (1) development of a 
calibrated steady-state groundwater flow model, (2) 
development of a transient contaminant transport model, 
and (3) simulation of various groundwater remediation 
scenarios using the transport model. The details of the 
modeling system and assumptions are provided in 
Appendix D of the Feasibility Study. The groundwater 
contamination included three exceedences of lead and 
one exceedence of arsenic in the upper aquifer, and three 
separate exceedences of lead, arsenic, and beryllium in 
the lower aquifer. The highest concentrations from data 
in the Rl report was utilized in the modeling. The 
continuing source of metals contamination in the 
groundwater is the site-wide soils and slag found above 
and below the water table. The following scenarios were 
modeled. 

Base Case Transport Model (No Source Removal and 
Natural A·ttenuation) - The base case transport model 
assumes that there is a continuing source of metals 
contamination and the source materials have not been 
removed. The modeling results indicate that with 
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constant mass loading of arsenic, beryllium and lead for 
both 50 years and 100 years, the concentrations increase 
with time but the extent of contamination does not 
expand. 

No Source Removal and Pump and Treat - This 
remediation scenario assumes that there is a continuing 
source of metals contamination (source materials have 
not been removed) and that a pump and treat system is 
installed to capture the lead. arsenic and beryllium 
contamination in the upper and lower aquifers. The 
modeling results indicate that after 50 years of pumping 
with no source removal, the concentration increase in a 
manner similar to the base case. 

Source Removal and Natural Attenuation - This 
remediation scenario assumes that the sources of 
groundwater contamination are removed and the 
remaining metals are naturally remediated as a result of 
the flushing action of the groundwater flow system. The 
modeling results indicate that it will take thousands of 
years for the aquifer to reach the groundwater quality 
criteria which have been identified as cleanup targets for 
lead using this scenario. 

Source Removal and Pump and Treat - This 
remediation scenario assumes that the sources of 
groundwater contamination are removed and that a pump 
and treat system is installed to capture the lead, arsenic 
and beryllium contamination in the upper and lower 
aquifers. The modeling results indicate there is minimal 
change in the lead concentrations after 50 years of pump 
and treat. Calculations were performed that indicate that 
it will take thousands of years for the lower aquifer to 
reach groundwater quality criteria which have been 
identified as cleanup targets under this scenario. 

H.:vdraulic Containment and Cutoff Wall - This 
remediation scenario includes the installation of a linear 
cutoff wall in conjunction with an extraction well system. 
For the modeling effort, the cutoff wall was placed along 
the Delaware River with the extraction wells system 
inside the wall to capture groundwater that moves 
downgradient towards the wall. The modeling results 
indicate that hydraulic containment is achievable, 
however groundwater quality criteria which have been 
identified as cleanup targets would not be reached under 
this scenario. 

Surface Water 

Surface water from the main channel and the back 
channel of the Delaware River and Crafts Creek were 

sampled in 1989, 1996 and 1998. Samples were taken 
upriver, adjacent, and downriver ofthe Site, and analyzed 
for volatile organic compounds, semi-volatile orgamc 
compounds, pesticides, and metals. Surface water 
samples were taken due to the Site's historic discharges 
of contaminants from its seven discharge outfalls to the 
Delaware River and Crafts Creek. The 1998 sampling 
effort included a series of ground water, ground water 
seep and surface water samples that were collected 
simultaneously during different stages of the tidal cycle. 
A total of 108 surface water samples were collected from 
the Delaware River along four transects oriented 
perpendicular to the northern shoreline of the Site, as 
well as from two transects located upstream from the 
Site. Ground water samples were collected from selected 
wells (MW33, MW31, MW30 and MW8S) along the 
northern periphery of the Site and from four ground water 
seep locations along the bank of the Delaware River to 
better integrate near-river ground water concentrations 
with the surface water effects (Figure 2). Exceedances of 
federal and State criteria for surface water noted 
throughout the Proposed Plan are shown on Figure 2 and 
based on the most stringent surface water criteria 
represented between New Jersey Surface Water Quality 
Standards, National Ambient Water Quality standards 
and Delaware River Basin Compact (DRBC) standards. 

Main Channel of the Delaware River - Most main 
channel surface water samples exhibited concentrations 
of aluminum (maximum concentration 358 ~g/L at SW
10), copper (maximum concentration 11 ~g/L at SW
04A), iron (maximum concentration 637 J,Lg/L at SW-I0), 
lead (maximum concentration 3.6 J,Lg/L at SW-04) and 
manganese (maximum concentration 99 J,Lg/L' at SW-13) 
in excess of the most stringent surface water criteria. The 
concentrations of these metals in surface water samples 
located adjacent to the Site were generally lower than the 
1998 background levels at 5 to 15 feet out into the 
channel at low tide. Dissolved zinc was an exception, 
which exceeded the background level at all ofthe three 
transect sampling locations in the main channel adjacent 
to the Site. The surface water impacts appear to be 
related primarily to colloidal and/or suspended 
sediments/particulate matter in the samples (Spot 
through SP03 and transects TROI through TR03). 
Interpretation of the data indicates that the surface water 
contamination appears to decrease in concentration 
outward from the Site, in a thin band parallel to the 
riverbank. This decrease in metals concentrations 
outward from the Site may be related to an increase in 
proportional mixing and dilution of site-related discharge 
waters with surface water outward into the channel. The' 
1998 surface water data appears to indicate limited 
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impact to surface water in the main channel from site 
discharges. 

Back Channel of the Delaware River - Numerous 
detections of aluminum, copper. and manganese were 
similar to those in the samples collected in the main 
channel. There were occasional detections of iron . 
(maximum concentration 4,470 Ilg/L at SW-27), lead 
(maximum concentration 11.4 Ilg/L at SW-33) and silver 
(maximum concentration 4.7 Ilg/L at SW-32) in the back 
channel samples were found to exceed the most 
stringent surface water criteria. Elevated iron, lead and 
silver concentrations detected near Outfalls #1 and #2 and 
near the mouth of Crafts Creeks may be related to the 
discharges of process waters. Again, the surface water 
impacts appear to be related primarily to colloidal and/or 
suspended sediments/particulate matter in the samples. 
The data also suggests that dissolved copper and zinc are 
present in groundwater discharges near the mouth of the 
back channel. Similar to the total concentrations, the 
highest concentrations of dissolved metal appear to be 
limited to the shallow back channel area adjacent to the 
riverbank. This dissolved metals contamination would 
contribute directly to the water quality in the main 
channel. 

Crafts Creek - Elevated total iron and lead concentrations 
detected near Outfalls #1 and #2 and near the mouth of 
Crafts Creeks may be related to the discharges of process 
waters. Detected concentrations of iron ranged from 
444 Ilg/L to 16,700 IlglL , with an average detected 
concentration of 6,087 Ilg/L and lead ranged from 1.2 
IlglL to 21 Ilg/L , with an average detected concentration 
of 6.2 IlgiL. The surface water contamination was 
detected primarily in the total fraction of the sample, 
indicating that contamination is most likely the result of 
impacts from suspended sediment/particles in the sample. 
A potential source of the metals contamination in Crafts 
Creek is particulate matter from historic process water 
discharges at the RSC site; which could have been 
deposited and resuspended by tidal currents moving in 
and out ofthe basin. However, other potential sources 
are present in the upstream portion of the Crafts Creek 
tidal basin, which could have contributed to the metals 
contamination. 

Groundwater/Surface Water Interaction 

A comparison of the concentrations of metals in the three 
ground water seep sampling rounds, and a comparison of 
the concentrations and individual metals detected in the 
paired monitoring wells and ground water seep samples 
indicates that during low tide the groundwater discharges 

to the surface water. The genera]]y decreasing 
concentration gradients of total metals in surface water 
samples outward from the Site and the proximity of the 
contamination to kno\VO source areas of these metals. 
indicates that the Site is a contributor of this 
contamination. With the exception of dissolved copper 
and zinc, the total metal exceedances appear to be 
associated with colloidal and/or particulate matter in the 
river channel at the time of sampling. A potential source 
of the sediment contamination are dissolved metals in the 
ground water discharges which have adsorbed onto solid 
matter, or contaminated particles and debris in surface 
water runoff, debris in surface water runoff. and historic 
discharge-contaminated process waters from storm drain 
lines/outfall areas at the Site. 

OU3 Slag Area Soils (Summary of Pre- and Post- 1991 
ROD Investigations) 

1991 Focused Feasibility Study 

EPA conducted a field investigation consisting of two 
stages in 1988 and 1989 to determine the type and extent 
of contamination in the Slag Area. The analytical results 
are presented in their entirety in the Focused Feasibility 
Study (FFS) completed in June 1991 and are summarized 
below. 

Sampling results indicate that inorganics are the primary 
contaminants ofpotential concern in the Slag Area soils. 
These include the following metals: antimony, arsenic, 
barium, cadmium, chromium, copper, iron, lead, 
magnesium, manganese, mercury, nickel, selenium, 
silver, vanadium, and zinc. In addition, volatile and semi
volatile organic contaminants were detected in the slag 
material at low levels. Wide variations in the metals 
composition among sampling locations indicate that the 
slag is not chemically homogeneous. Elevated 
concentrations of all the above-mentioned metals 
occurred within the 0-2 ft and 2-4 ft depth intervals, and 
elevated concentrations of barium, chromium, copper, 
iron, lead, magnesium, manganese, nickel, silver, 
vanadium, and zinc occurred within the 4-6 ft, 6-10 ft and 
10-14 ft depth intervals. Lead contamination is of 
particular concern at the Slag Area because it was 
detected at high concentrations in many samples. The 
concentration ranges for lead detected in surface and 
subsurface samples were 47.6 - 10,400 mg/kg and non
detected (ND) - 8,650 mg/kg, respectively. 

EP Toxicity testing was performed on the slag samples to 
determine the leaching behavior of the slag and whether 
the slag material should be classified as a characteristic 
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waste subject to the Resource Conservation and Recovery 
Act (RCRA) requirements. The EP Toxicity results 
showed elevated concentrations of lead in two adjacent 
samples. In February 1991, TCLP testing was perfonned 
on the slag material (TCLP testing is the analytical 
method currently used, which replaced EP Toxicity 
testing). The TCLP results detected concentrations below 
the TCLP regulatory levels. Variability in the test results 
was believed to be due to the chemical heterogeneous 
nature of the slag material. Based on the FFS data, the 
volume of slag material that was thought to leach 
contaminants into the groundwater, thus needing 
treatment, was estimated to be approximately 30,000 
cubic yards (cy) at that time. This estimated volume of 
slag material was based on a limited number of samples 
analyzed for EP Toxicity and TCLP tests. It was 
therefore anticipated that additional surface and 
subsurface sampling to further delineate hot spot areas 
would be necessary during the remedial design. 

1999 Predesign Investigation 

In 1991, the U.S. Anny Corps of Engineers (COE) was 
given the responsibility to design and implement the 
remedy selected for the Slag Area. A pre-design 
investigation to delineate hot spot areas and to further 
characterize the Slag Area was conducted in two stages. 
Stages 1 and 2 were perfonned in the fall of 1993 and 
1994, respectively, and the results are presented in the 
Predesign Investigation Report (PIR) issued by the design 
contractor, URS Consultants, Inc., in May 1999. 

The results of TCLP testing for metals during the Stage 1 
investigation confinned the presence of the hot spot 
previously identified in the 1991 FFS, and identified 
three new hot spot areas. Exceedances ofTCLP lImits 
were detected for lead and cadmium only. Lead 
concentrations exceeding the TCLP limit of 5 mgIL 
ranged from 5.9 mgIL to 1,080 mgIL. Cadmium 
concentrations exceeding the TCLP limit of 1 mgIL 
ranged from 14.1 mgIL to 23.5 mgIL. The results of 
TCLP testing during Stage 2 further refined the hot spot 
limits delineated in Stage 1. Approximately a third of the 
TCLP exceedances reported i;l the four hot spot areas 
were below the water table. 

Based upon the new data generated during the pre-design 
investigation, the volume of slag material estimated in the 
34 acres is approximately 710,000 cy, with 210,000 cy 
now exceeding the TCLP criteria. The spatial area 
associated with the hot spot zones is approximately eight 
acres. Therefore, based on the pre-design investigation 
data, the volume of slag material that would require 

treatment under the original ROD is now estimated to be 
approximately 210,000 cy. 

Significantly, the analytical results from the hot spot 
delineation, groundwater, surface water and sediment 
investigations indicate that the metal contamination 
present in the slag material and groundwater does not 
show a significant impact on the biota in the sediments 
and the quality of the surface water. Samples indicating 
groundwater contamination are primarily a result of 
sampling less-mobile naturally occurring particulates 
with adsorbed metals contamination, and to a much lesser 
degree more mobile, dissolved metals contamination 
resulting from leaching. For these reasons, it was 
decided that for the Site, the Toxicity Characteristic 
Leaching Procedure (TCLP) used as a basis for the 1991 
ROD, was not a good indicator of hot spots in the Slag 
Area and instead, the aforementioned sediment, surface 
water, and groundwater sampling would be more 
relevant. The conclusions from these studies were 
incorporated into the RIlFS, and support the rationale for 
amending the OU3 ROD. 

WHAT IS A "PRINCIPAL THREAr'? 

The NCP establishes an expectation that EPA will use 
treatment to address the principal threats posed by a site 
wherever practicable (NCP Section 300.430(a)(1 )(iii)(A». 
The "principal threat" concept is applied to the 
characterization of "source materials" at a Superfund site. A 
source material is material that includes or contains 
hazardous substances, pollutants or contaminants that act 
as a reservoir for migration of contamination to groundwater. 
surface water or air, or acts as a source for direct exposure. 
Contaminated groundwater generally is not considered to be 
a source material; however, Non-Aqueous Phase Liquids 
(NAPLs) in groundwater may be viewed as source material. 
Principal threat wastes are those source materials 
considered to be highly toxic or highly mobile that generally 
cannot be reliably contained, or would present a significant 
risk to human health or the environment should exposure 
occur. The decision to treat these wastes is made on a site
specific basis through a detailed analysis of the altematives 
using the nine remedy selection criteria This analysis 
provides a basis for making a statutory finding that the 
remedy employs treatment as a principal element. 

The principal threats posed by the Site consist mainly of 
wastes products and materials from the steel 
manufacturing process that have contaminated the soils, 
sediments and groundwater. These sources of 
contamination, also referred to as areas of concern 
(AOCs), will be remediated as part of the OU4 building 
cleanup. 
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SCOPE AND ROLE OF THE ACTION 

. As previously discussed, EPA is addressing the 
remediation of the Roebling Steel Site in a phased 
approach. This ROD, the fourth and final ROD planned 
for the Site, focuses on the remediation of the soils, 
sediments and groundwater, and recommends changes to 
the selected remedy for the Slag Area identified in the 
1991 ROD. It constitutes the final action for the Site. 

SUMMARY OF SITE RISKS 

Based upon the results of the Rl, a baseline risk 
assessment was conducted to estimate the risks 
associated with current and future site conditions. The 
baseline risk assessment estimates the human health and 
ecological risk which could result from the 
contamination at the Site if no remedial action were 
taken. 

The baseline risk assessment evaluated the health effects 
which could result from exposure to contamination from 
surface and subsurface soils (incidental ingestion, dermal 
contact, and inhalation of suspended soil particulates), 
groundwater (ingestion, dermal co~tact, and inhalation), 
surface water (incidental ingestion,dermal contact and 
inhalation), sediments (incidental ingestion and dermal 
contact) and fish from Crafts Creek (ingestion). The risk 
assessment evaluated the exposure pathways believed to 
be associated with the greatest potential exposures. An 
identified pathway does not imply that exposures are 
actually occurring, but only that the potential exists for 
the pathway to be completed. 

The risk assessment considered the Site's current land 
use as an abandoned industrial facility. and the projected 
future land uses as mixed commercial and residential 
use. These assumptions are solely for risk assessment 
purposes, and are not related to any reuse plan showing 
potential land use as recreational and commercial. 
Current receptors include occasional trespassers and ofT
site residents and future receptors include residents, 
commercial site workers and construction workers. 
Exposure assumptions were made for both average case 
and reasonable maximum case exposure scenarios. 

Quantitative Human Health Risks 

The baseline risk assessment identifies contaminants of 
potential concern. evaluates exposures pathways, and 
quantifies the degree of risk. The contaminants that are 
likely to pose the most significant risks to human health 
and the environment were identified, and are evaluated 

WHAT IS RJSK AND HOW IS IT CALCULATED? 

A Superfund baseline human health risk assessment is an 
analysis of the potential adverse health effects caused by 
hazardous substance releases from a site in the absence of 
any actions to control or mitigate these under current- and 
future-land uses. A four-step process is utilized for 
assessing site-related human health risks for reasonable 
maximum exposure scenarios. 

Hazard Identification: In this step, the contaminants of 
concern at the site in various media (Le., soil, groundwater. 
surface water, and air) are identified based on such factors 
as toxicity, frequency of occurrence; and fate and transport 
ofthe contaminants in the environment, concentrations ofthe 
contaminants in specific media, mobility. persistence, and 
bioaccumuiation. 

Exposure Assessment: In this step, the different exposure 
pathways through which people might be exposed to the 
contaminants identified in the previous step are evaluated. 
Examples ofexposure pathways include incidental ingestion 
of and dermal contad with contaminated soil. Factors 
relating to the exposure assessment include, but are not 
limited to, the concentrations that people might be exposed 
to and the potential frequency and duration of exposure. 
Using these factors, a Mreasonable maximum exposure
scenario, which portrays the highest level ofhuman exposure 
that could reasonably be expeded to occur, is calculated. 

Toxicity Assessment: In this step. the types ofadverse health 
effects associated with chemical exposures, and the· 
relationship between magnitude of exposure (dose) and 
severity of adverse effects (response) are determined. 
Potential health effects are chemical-specific and may 
include the risk of developing cancer over a lifetime or other 
non-cancer health effects, such as changes in the normal 
functions of organs within the body (e.g .• changes in the 
effectiveness of the immune system). Some chemicals are 
capable of causing both cancer and non-cancer health 
effects. 

Risk Characterization: This step summarizes and combines 
outputs of the exposure and toxicity assessments to provide 
a quantitative assessment of site risks. Exposures are 
evaluated based on the potential risk of developing cancer 
and the potential for non-cancer health hazards. The 
likelihood of an individual developing cancer is expressed as 
a probability. For example, a 1cr cancer risk means a 
"one-in-ten-thousand excess cancer risk"; or one additional 
cancer may be seen in a population of 1 0,000 people as a 
result of exposure to site contaminants under the conditions 
explained in the Exposure Assessment. Current Superfund 
guidelines for acceptable exposures are an individual lifetime 
excess cancer risk in the range of 1 0'" to 10-6 
(corresponding to a one-in-ten-thousand to a one-in-a-miIlion 
excess cancer risk). For non-cancer health effects. a 
Mhazard index· (HI) is calculated. An HI represents the sum 
of the individual exposure levels compared to their 
corresponding reference doses. The key concept for a non
cancer HI is that a Mthreshold level- (measured as an HI of 
less than 1) exists below which non-cancer health effects are 
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in detail. The compounds which were chosen as .the 
contaminants ofpotential concern (COPCs) for the 
surface and subsurface soil are provided below: 

WHAT ARE THE "CONTAMINANTS OF CONCERN"? 

EPA and NJOEP identified the following contaminants 
that pose the greatest potential risk to human health in 
the site soils. The compounds which were chosen as the 
contaminants of potential concern for the surface and 
subsurface soil include semi-volatiles (carcinogenic and 
non-carcinogenic PAHs), pesticides and PCBs, and 
metals (antimony, arsenic, barium, beryllium, cadmium, 
chromium, copper, lead, manganese, mercury, nickel, 
silver, thallium, vanadium, and zinc). 

Based on the reasonable maximum exposure (RME) risk 
estimates, current off-site child residents, future on-site 
child/adult residents, and future construction workers 
may be exposed to COPCs in the surface soil, subsurface 
soil and grOlmdwater. Based on the average case or 
cental tendency (CT) risk estimates, future on-site child 
residents may be exposed to COPC~ in the surface soil, 
subsurface soil and groundwater. The risk calculations 
indicate that the ingestion and dermal contact pathways 
are the major contributors to the reasonable maximum 
exposure risk values. These values can be attributed to 
the contaminant concentrations of mainly antimony, 
arsenic and manganese. The carcinogenic risk values 
which marginally exceeded the target carcinogenic risk 
range (i.e., 1<J'-10-6) and non-carcinogenic HI values that 
exceeded the benchmark HI criterion value of 1.0 are 
listed below. Additionally, under the reasonable 
maximum exposure scenarios, calculated total HI values 
are greater than the benchmark of one for both adults 
(total ill of 3.5) and children (total HI of 1.2) consuming 
fish from Crafts Creek, which can be attributed to copper 
for adults and mercury for both adults and children. 

The results ofthe quantitative baseline risk assessment 
indicate that all exposures to receptors associated with 
the Delaware River and Crafts Creek sediments and 
surface water under current and future uses are 
acceptable, both in terms of cancer and non-cancer risks. 

Qualitative Human Health Risks 

A qualitative assessment was performed for lead in 
addition to the quantitative risk assessment described 
below. Lead was detected in soils, but was not be 
quantitatively addressed in the risk assessment, as there is 

RISK ESTIMATES FOR SOIL 

RME Risk Estimates 
Non-CarCinogenic Risk 

Current Off-Site Child Resident 1.6 manganese 
Future On-Site Child Resident 15.3 antimony. 

arsenic. 
manganese 

Future On-Site Adult Resident 1.2 antimony 
Future Construction Worker 1.8 antimony 

CT Risk Estimates 
Non-CarCinogenic Risk 

Future On-Site Child Resident 2.9 antimony 

RISK ESTIMATES FOR GROUNDWATER 

RME Risk Estimates 
CarCinogenic Risk 

Future On-Site Child Resident 1.3 x 10" TCE, arsenic 
Future On-Site Adult Resident 2.4 x 10" TCE, arsenic 

Non-Carcinogenic Risk 
Future On-Site Child Resident 3.5 arsenic, 

manganese 

CT Risk Estimates 
Non-CarCinogenic Risk 

Future On-Site Child Resident 1.4 arsenic 

RISK ESTIMATES FOR FISH INGESTION 

RME Risk Estimates 
Non-Carcinogenic Risk 

Current and Future 1.2 mercury 
Child Resident 

Current and Future 3.5 copper 
Adult Resident mercury 

no EPA established toxicity value for lead. Therefore, 
non-carcinogenic risk values calculated in the 
quantitative risk assessment discussed below were 
underestimated due to this exclusion. A health-based 
commercial screening level for lead in soil was calculated 
using the Adult Lead Exposure Model developed by EPA. 
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The model is designed to assess exposure to adult 
workers; however the model is protective of the most 
vulnerable potential receptor under this scenario, the 
fetus of a pregnant worker. The upper bound risk-based 
remediation goal is 1753 mg/kg and the lower bound risk
based remediation goal is 749 mg/kg for lead for future 
site workers. In addition, an EPA directive has 
recommended a health-based residential screening level 
for lead in soil of400 mg/kg. This screening level was 
calculated with the Integrated Exposure Uptake 
Biokinetic Model (IEUBK) for children, which takes into 
account the multimedia nature of lead exposures in a 
child's environment. 

The average and maximum lead concentrations detected 
in the surface soil samples (0-0.2 feet) are 7,161 mglkg 
and 69,000 mglkg. The average and maximum lead 
concentrations detected in the subsurface soil samples are 
1,838 mglkg and 90,600 mg/kg. These concentrations are 
significantly higher than EPA's health-based levels. 
Although a quantitative estimation of carcinogenic and 
non-carcinogenic risks attributable to lead could not be 
made, it is evident from the extremely high 
concentrations detected, that the soils pose an 
unacceptable risk. 

Ecological Risks 

A four-step process is utilized for assessing site-related 
ecological risks for a reasonable maximum exposure 
scenario: Problem Formulation - a qualitative evaluation 
of contaminant release, migration, and fate; identification 
of contaminants of concern, receptors, exposure 
pathways, and known ecological effects of the 
contaminants; and selection of endpoints for further 
study. Exposure Assessment - a quantitative evaluation 
of contaminant release, migration, and fate; 
characterization of exposure pathways and receptors; and 
measurement or estimation of exposure point 
concentrations. Ecological Effects Assessment - literature 
reviews, field studies, and toxicity tests, linking 
contaminant concentrations to effects on ecological 
receptors. Risk Characterization - measurement or 
estimation ofboth current and future adverse effects. 

The ecological risk assessment began with evaluating the 
contaminants associated with the Site in conjunction with 
the site-specific biological species/habitat information. 
The primary areas of concern are the Delaware River and 
Crafts Creek, which support a diverse aquatic and 
wetlands community, including an important recreational 
fishery in the Delaware River. The river also represents a 
significant habitat for the endangered shortnose sturgeon 

(Acipenser brevirostrum), which is known to occur in 
this section of the river. Additionally, a pair of federally 
threatened and state endangered bald eagles (Haliaeelu5 
leucocephalus) have established a nest within 0.75 miles 
of the Site. Terrestrial ecological receptors are limited 
due to the lack of appreciable terrestrial habitat and the 
industrial setting of the Site. 

Results of the ecological risk assessment determined that 
PARs, arsenic, chromium, copper, iron. lead. manganese. 
and nickel in the sediments of the backchannel and 
Crafts Creek are impacting or pose risks to ecological 
receptors in these environments. Contaminant inputs to 
the river include the historical deposition of slag into the 
river, site surface runoff, wind-blown dust particulates 
into the river, groundwater discharge, and discharge from 
Crafts Creek. Input into the creek include site surface 
runoff, groundwater discharge, and tidal influxes. 
Delaware River and Crafts Creek biota contaminant 
exposure pathways include direct uptake (ingestion and 
absorption) by planktonic and benthic organisms from 
surface water, aquatic and wetland vegetation from 
sediments, and indirect uptake by consumers via food 
chain pathways, such as the blue heron. 

The results of the ecological risk assessment indicate that 
the sediments in the following areas of the Delaware 
River and Crafts Creek pose a risk to the ecological 
receptors. Two areas of the back channel of the Delaware 
River adjacent to discharge outfalls and three areas in 
Crafts Creek showed significant reductions in survival of 
benthic organisms. The observed impacts in the benthic 
community included a communal shift to taxa known to 
tolerate sediments contaminated with metal wastes. 
These areas also exceeded the lead threshold levels for 
the blue heron. The primary exposure pathway was 
identified as the incidental ingestion of sediments. 

Actual or threatened releases of hazardous substances 
from this Site, if not addressed by the preferred 
alternative or one of the other active measures 
considered, may present a current or potential threat to 
public health, welfare, or the environment. 

REMEDIAL ACTION OBJECTIVES 

Remedial action objectives (RAOs) are specific goals to 
protect human health and the environment. These 
objectives are based on available information and stan
dards such as applicable or relevant and appropriate 
requirements (ARARs) and appropriate criteria, 
advisories, and guidance (i.e., To Be Considered (TBCs) 
materials), and calculated risk-based levels established in 
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the risk assessment. Compliance with ARARsfTBCs 
may be "waived" if site specific circumstances justify 
such a "waiver". Remedial action objectives developed 
for the soil (including the 34-acre Slag Area), sediments 
and groundwater, considers all identified site concerns 
and contaminant pathways, and are listed below: 

• 	 Prevention of human exposure to contaminated 
site-wide soils and slag material based on current 
and anticipated future uses. 

• 	 Reduce risk to ecological receptors from 
exposure to contaminated sediments to 
acceptable levels. 

• 	 Restore the groundwater to drinking water 
standards within a reasonable time frame and 
reduce further contamination of groundwater. 
This remedial objective was intended, however 
EPA has determined that restoration of 
groundwater is technically impracticable for this 
Site. 

• 	 Minimize contaminant migration from the soils, 
slag material and sediment~ to the groundwater 
and surface waters to levels that ensure the 
beneficial reuse of these resources. 

SUMMARY OF REMEDIAL ALTERNATIVES 

CERCLA requires that each selected site remedy be 
protective of human health and the environment, be cost 
effective, comply with other statutory laws, and utilize 
permanent solutions and alternative treatment technolo
gies and resource recovery alternatives to the maximum 
extent practicable. In addition, the statute includes a 
preference for the use of treatment as a principal element 
for the reduction of toxicity, mobility, or volume of the 
hazardous substances. The "construction time" for each 
alternative reflects only the time required to construct or 
implement the remedy and does not include the time 
required to design the remedy. It generally takes 1-2 
years for planning, design and procurement prior to 
subsequent construction of the remedial alternative. The 
FS report evaluates in detail four remedial alternatives for 
contaminated soils, five remedial alternatives for 
contaminated sediments, and three remedial alternatives 
for contaminated groundwater. The Slag Area is also 
included within the soil alternatives; and, the updated 
remedial alternative for the Slag Area (SA) is evaluated 
in the Proposed Plan in conjunction with the soil 
alternatives. As discussed previously, the analytical 
results from the hot spot delineation, groundwater, 

surface water and sediment investigations indicate that 
the metal contamination present in the slag matenal and 
groundwater does not show a significant impact on the 
biota in the sediments and the quality of the surface 
water. Samples indicating groundwater contamination 
are primarily a result of sampling less-mobile naturally 
occurring particulates with adsorbed metals 
contamination, and to a much lesser degree more mobile. 
dissolved metals contamination reSUlting from leaching. 
For these reasons, it was decided that for the Site. the 
Toxicity Characteristic Leaching Procedure (TCLP) used 
as a basis for the 1991 ROD, was. not a good indicator of 
hot spots in the Slag Area and instead, the 
aforementioned sediment, surface water, and groundwater 
sampling would be more relevant. Further, a brief 
description of the existing remedy for the Slag Area 
specified in the 1991 ROD is provided below. 

EXISTING SELECTED REMEDY FOR OU3 (SLAG 
AREA) SPECIFIED IN THE 1991 ROD - Treatment 
of Hot Spots, and Soil Cap with Stormwater 
Management System and Shoreline Pr~tection 

Volume of slag requiring treatment: 30,000 cy 
Estimated Capital Cost: $6,759,000 
Estimated Annual O&M Cost: $344,000 
Estimated Present Worth: $12,106,000 
Estimated Construction Time: 12 months 

As part of the 1991 ROD, EPA selected a remedy for the 
34-acre Slag Area (OU3). The existing remedy involves 
treating hot spots, defined as highly contaminated slag 
material that fails a TCLP test, prior to covering the 
entire 34-acre Slag Area with a soil cap and vegetation. 
The cap would consist of two feet oftop soil and . 
vegetation extending to the side slopes. The grading· 
contours of the soil cap would support a stormwater 
management system that collected and conveyed runoff to 
the Delaware River while providing improvement in 
surface water quality. A small portion of the Slag Area 
that is located in the 100-year flood plain would be 
graded to above the flood plain elevations. A riprap stone 
revetment would be placed from the edge of the soil cap 
down into the surface water to mitigate potential erosion 
of the shoreline. The slag material in those areas 
designated as hot spots would be excavated and treated 
on-site using a mobile treatment unit and placed under the 
cap. Leachability would be determined by testing the 
slag material using the TCLP analysis. Stabilization of 
the slag material would physically or chemically bind 
contaminants of concern within an insoluble matrix, 
significantly reducing their potential to leach. 
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SUMMARY OF REMEDIAL ALTERNATIVES 

Medium RifFS Designation Description 

Slag Area Soils 1991 Selected 
Remedy (OU3) 

Treatment of Hot Spots. and Soil Cap with Stormwater Management 
System and Shoreline Protection 

Updated Selected 
Remedy - SA 

Based on Updated Predesign Investigation Information on Volume and 
Cost (Treatment of Hot Spots. and Soil Cap with Stormwater 
Management System and Shoreline Protection) 

Site-Wide Soils 
(including the 

Slag Area) 

SL1 No Action 

SL2 Limited Action 

SL3 Containment 

Option (a) - Soil/Asphalt 

Option (b) - Soil Only 

SL4 Source Removal/Off-Site Disposal 

Sediments 

SD1 No Action 

SD2 Limited Action 

SD3 Containment 

SD4 Dredging/Dewatering/Off-Site Disposal 

SDS Dredging/Dewatering/On-Site Disposal 

Groundwater 

GW1 No Action 

GW2 Limited Action 

GW3 Containment 

GW4 Restoration (Extraction Wells for Pump-and-Treat) 

Option (a) - Source Removal 

Option (b) - No Source Removal 

Dewatering of slag material found below the water table 
would be necessary during its excavation. The extracted 
water would be collected, treated, and disposed in 
accordance with federal and State requirements. Since 
the existing remedy would result in treated material 
remaining on-site, a long-term groundwater and surface 
water monitoring program, periodic site inspections, and 
a review every five years would be required to detennine 
the effectiveness of this remedy. Institutional controls 
would be implemented to restrict future excavations 
through the soil cap, especially in those areas that were 
stabilized. Future land uses would be .limited by zoning 
or deed restrictions, which would be specified in the real 
estate transactions of the property. 

REMEDIAL ALTERNATIVE SA FOR OU3 (SLAG 
AREA) BASED ON UPDATED PREDESIGN 
INVESTIGAnON INFORMATION ON VOLUME 
& COST - Treatment of Hot Spots, and Soil Cap with 
Stormwater Management System and Shoreline 
Protection 

Volume of slag requiring treatment: 210,000 cy 
Estimated Capital Cost: 560,855,000 
Estimated Annual O&M Cost: $344,000 
Estimated Present Worth: $66,146,000 
Estimated Construction Time: 30 months 

The existing remedy for the Slag Area documented in the 
1991 ROD is being re-evaluated to incorporate new 
information collected during the pre-design investigation 
conducted after the 1991 ROD and noted above. The 
major components of the existing remedy for the Slag 

Area remain the same as noted above, but the volume of 
hot spot material requiring treatment has significantly 
increased. The 1991 ROD estimate of slag material 
requiring treatment was increased from 30,000 cy to 
210,000 cy for this alternative, thereby increasing the 
estimated capital costs from $6,759,000 (1991 ROD 
estimate) to $60,854,000 (1997 pre-design investigation 
cost estimate). 
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REMEDIAL ALTERNATIVES FOR OUS (SOILS 
(INCLUDING THE SLAG AREA), SEDIMENT, & 

. GROUNDWATER) 

SOn... AL TERNA TNES 

Alternative SLl: No Action 

Estimated Capital Cost: ·$0 
Estimated Annual O&M Cost: $0 
Estimated Present Worth: $54,000 
Estimated Construction Time: None 

CERCLA and the NCP require the evaluation of No 
Action as a baseline to which other alternatives are 
compared. No active remediation or containment of any 
contamination associated with the soils would be 
performed. However, this alternative would include 
five-year reviews of site data as required by CERCLA for 
sites where contamination remains after initiation of the 
remedial action. 

Alternative SL2: Limited Action 

Estimated Capital Cost: $1,731,000 
Estimated Annual O&M Cost: $318,000 
Estimated Present Worth: $5,869,000 
Estimated Construction Time: 6-12 months 

This alternative would consist of a long-term monitoring 
program, installation of site security measures (i.e., repair 
fencing and maintaining security guards) and institutional 
controls (i.e., restrictions on land use in the form of a 
NJDEP Deed Notice). Periodic site inspections would be 
implemented to assess the potential migration of 
contaminants. CERCLA requires that if a remedial action 
is selected that results in hazardous substances, 
pollutants, or contaminants remaining at the site above 
levels that allow for unlimited use and unrestricted 
exposure, EPA must review the action no less often than 
every five years after initiation of the action. Because 
contamination would be left in place under this 
alternative, a review of the remedy every five years 
would be required. 

Alternative SL3: Containment 

Estimated Capital Cost: $20,092,000 (Option a) 

$16.839,000 (Option b) 


Estimated Annual O&M Cost: $212,000 (Option a) 

$178,000 (Option b) 


Estimated Present Worth: $24,422,000 (Option a) 

$20,479,000 (Option b) 


Estimated Construction Time: 1-2 years (Options a or b) 


This alternative includes containment of site-wide 
contaminated soils, including the Slag Area. by capping . 
Two distinct capping options are considered based on the 
physical characteristics of different portions of the Site. 
and the current and potential future uses of each portion, 
option (a) soil/asphalt, and option (b) soil only. These 
options are presented to demonstrate the range of 
possibilities. recognizing that the final capping plan may 
fall somewhere in between these two options. Option (a) 
would be appropriate for a mixed recreational and 
commercial use scenario in which some of the buildings 
on the Site would remain, and the asphalt capping would 
minimize grade changes and maintain access to buildings. 
Areas on the perimeter of the Site, where grade changes 
would be less disruptive to site operations, would be 
capped using approximately two feet of soil. Option (b) 
would be appropriate for a recreational use scenario in 
the event that all buildings on the Site were demolished. 
Additional investigations, remediation measures. and 
institutional controls would be needed for residential use 
scenarios. 

For Option (a) the total area to be capped with soil cap in 
the main plant area is 414,000 square yards (86 acres) and 
would consist of approximately 1.5 feet of clean fill and 
six inches of top soil to support vegetation. Asphalt cap . 
areas would cover approximately 178,000 square yards 
(37 acres) and would consist of approximately six inches 
of gravel subbase and four to six inches of asphalt. For 
Option (b), the total area to be capped with soil cap is 
592,000 square yards (123 acres). The total area to be 
capped with soil cap in the Slag Area is 165,000 square 
yards (34 acres), for both Options (a) and (b). The total 
volumes of clean fill and topsoil for the main plant 
capping are 207,000 cy and 69,000 cy, respectively, for 
Option (a), and 296,000 cy and 99,000 cy, respectively, 
for Option (b). The total volumes of clean fill and top 
soil for the Slag Area capping are 83,000 cy and 28,000 
cy for both Options (a) and (b). 

Compaction, intermediate and final grading would be 
performed as required by the cap designs. Any soil 
AOCs that may be identified during implementation of 
OU4 would be properly delineated and remediated prior 
to capping activities. A permeable liner would be placed 
beneath the cap to act as a visible marker to minimize 
direct contact should the overlying cap be breached. Soil 
cap areas would be vegetated to prevent erosion of the 
soils. The areas to be capped are generally not steep 
slopes except for the Slag Area. Stormwater management 
and erosion controls would be determined during the 
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design phase for the main plant area and are already 
planned for the Slag Area. This alternative would require 
long-term maintenance and monitoring of the capped 
areas. Institutional controls would be implemented to 
restrict future excavations through the soil cap and future 
land uses would be limited by zonmg or NJDEP Deed 
Notice. CERCLA requires that if a remedial action is 
selected that results in hazardous substances, pollutants, 
or contaminants remaining at the site above levels that 
allow for unlimited use and unrestricted exposure, EPA 
must review the action no less often than every five years 
after initiation of the action. Because contamination 
would be left in place under this alternative, a review of 
the remedy every five years would be required. 

Alternative SL4: Source Removal/Off-Site Disposal 

Estimated Capital Cost: $649,931,000 
Estimated Annual O&M Cost: $0 
Estimated Present Worth: $649,931,000 
Estimated Construction Time: 2-3 years 

This alternative consists of the excavation of all 
contaminated soils and slag material above cleanup 
levels, off-site disposal and site restoration. 
Contaminated soils and slag material would be excavated 
using conventional construction techniques. It is 
estimated that the total volume of soil to be excavated in 
the main plant area is 860,000 cy. The total volume of 
slag to be excavated is approximately 710,000 cy. The 
volume estimate for the main plant was based on an 
excavation depth of four to ten feet, where the volume 
estimate for the Slag Area was based on the entire volume 
due to limited analytical data. It is assumed that 30 
percent of excavated soil and slag material would be 
characteristic hazardous waste based on the exceedence 
of the Toxic Compound Leaching Procedure (TCLP) 
limits for inorganics (i.e., lead and cadmium). This 
hazardous waste would require treatment to render it non
hazardous prior to disposal, because ofRCRA Land 
Disposal Restrictions (LDRs). 

Site restoration would consist of backfilling all 
excavations with clean fill to within six inches of original 
grade, placement of approximately six inches of top soil 
and revegetation to stabilize the soils. The areas to be 
backfilled are generally not steep slopes except for the 
Slag Area. Stormwater management and erosion controls 
would be determined during the design phase for both the 
main plant area and the Slag Area. 

SEDIMENT ALTERNATNES 

Alternative SDl: No Action 

Estimated Capital Cost: SO 
Estimated Annual O&M Cost: SO 
Estimated Present Worth: $54.000 
Estimated Construction Time: None 

CERCLA and the NCP require the evaluation of No 
Action as a baseline to which other alternatives are 
compared. No active remediation. or containment of any 
contamination associated with the' sediments would be 
performed. However, this alternative would include 
five-year reviews of site data as required by CERCLA for 
sites where contamination remains after initiation of the 
remedial action. 

Alternative SD2: Limited Action 

Estimated Capital Cost: $21,000 
Estimated Annual O&M Cost: $47,000 
Estimated Present Worth: $656,000 
Estimated Construction Time: 6-12 months 

This alternative would consist of a long-term sediment 
monitoring program, installation of site security measures 
(i.e., repair fencing and maintaining security guards) and 
restrictions on land use in the form of a Deed Notice. 
Periodic site inspections would be implemented to assess 
the potential migration of contaminants. A long-term 
sediment monitoring program would be developed to 
ensure that risks resulting from on-site contamination do 
not increase. CERCLA requires that if a remedial action 
is selected that results in hazardous substances, 
pollutants, or contaminants remaining at the site above 
levels that allow for unlimited use and unrestricted 
exposure, EPA must review the action no less often than 
every five years after initiation of the action. Because 
contamination would be left in place under this 
alternative, a review of the remedy every five years would 
be required. 

Alternative SD3: Containment 

Estimated Capital Cost: $4,218,000 
Estimated Annual O&M Cost: $62,000 
Estimated Present Worth: $5,144,000 
Estimated Construction Time: 1 year 

This alternative includes containment of contamiriated 
sediments by capping. Contaminated sediments near the 
Site cover a total of approximately 87,000 square yards or 
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18 acres, and are mostly in wetland areas that need to be 
maintained or restored to their original value and function 
after remediation. Further delineati~n of the impacted 
areas would be conducted during the design phase. In 
order to maintain the current grade, approximately 18 
inches of existing sediments would be removed by 
dredging. This would allow placement of the cap without 
significantly changing existing elevations. The cap 
would consist of a minimum of six inches of compacted 
soil with a minimum one foot of a sandy loam soil and 
organic matter capable of supporting wetland vegetation. 
Capped areas would be vegetated to restore the wetlands. 
Appropriate measures would be implemented to control 
contaminant migration from sediments. Specific details 
for dredging and sediment erosion control would be 
developed during the design phase. The resulting 
excavated sediments with a total volume of 
approximately 43,500 cy would be disposed of off-site or 
on-site. This alternative would require long-term 
maintenance and monitoring of the capped areas. 
CERCLA requires that if a remedial action is selected 
that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow 
for unlimited use and unrestricted exposure, EPA must 
review the action no less often than ~very five years after 
initiation of the action. Because contamination would be 
left in place under this alternative, a review of the remedy 
every five years would be required. 

Alternative SD4: Dredging/DewateringlOff-Site 
Disposal 

Estimated Capital Cost: $19,279,000 
Estimated Annual O&M Cost: $0 
Estimated Present Worth: $19,279,000 
Estimated Construction Time: 1-2 years 

This alternative consists of dredging all contaminated 
sediments, dewatering the dredged sediments, off-site 
disposal, and site restoration. The area of sediments 
requiring excavation is the same as discussed in 
Alternative SD3. Further delineation of the impacted 
areas would be conducted during the design phase. The 
objective of the sediment remediation is to remove all 
loose silty materials down to the hard stream/river bottom 
in the contaminated area to remove the potential of 
exposure to ecological receptors. The actual depths of 
contaminated sediment may vary significantly. Using a 
depth of four feet, the total volume of sediments to be 
dredged is estimated at 116,000 cy. Dredge areas would 
be restored by placement of a sandy loam soil with 
organic matter and revegetated to establish wetlands 
whose function and value are at least equal to the existing 

wetlands. Appropriate measures would be implemented 
during dredging to control contaminant migration from 
sediments. Specific details for dredging and sediment 
erosion control would be developed during the design 
phase. 

Dredged material would be managed based on the 
characterization after dredging. The dredged materials 
would be dewatered prior to being transported off-site for 
disposal at a non-hazardous landfill or other approved 
dredge spoil disposal location. Results from the RI report 
indicate that sediments to be dredged contain 
concentrations of constituents that exceed ecological 
benchmarks and pose a risk to ecological receptors, but 
are below the standards that would characterize the 
sediments as RCRA hazardous waste for disposal 
purposes. Water recovered from the dewatering 
operation would be treated and discharged appropriately 
in accordance with all applicable requirements. 

Alternative SD5: DredgingIDewateringlOn-Site 
Disposal 

Estimated Capital Cost: $11,354,000 
Estimated Annual O&M Cost: $0 
Estimated Present Worth: $11,354,000 
Estimated Construction Time: 1-2 years 

Alternative SD5 incorporates the basic components of the 
SD4, in terms of dredging and dewatering, however this 
alternative proposes disposal of the sediments on-site. 
Based on limited data, it is assumed that the excavated 
sediments would be non-hazardous and therefore would 
not require treatment prior to on-site disposal. An 
estimated volume of 116,000 cy would be placed on-site. 
The design phase would consider the placement of this 
extra volume of material with respect to stormwater 
management, erosion control and flood plain elevations. 

GROUNDWATER ALTERNATNES 

EPA plans to conduct a comprehensive pre-design 
investigation for groundwater, groundwater seeps, surface 
water, sediments and soil AOCs to provide a current and 
complete set of data and further assess groundwater 
metals impact to the river from both the Slag Area and 
site-wide soils. This investigation will serve to evaluate 
and confirm our current conclusions. If future monitoring 
indicates different conclusions, EPA can re-evaluate the 
ground water at this time. 
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Alternative GWl: No Action 

Estimated Capital Cost: $0 
Estimated Annual O&M Cost: $0 
Estimated Present Worth: $54,000 
Estimated Construction Time: None 

CERCLA and the NCP require the evaluation of No 
Action as a baseline to which other alternatives are 
compared. No active remediation or containment of any 
contamination associated with the groundwater would be 
performed. However, this alternative would include 
five-year reviews of site data as required by CERCLA for 
sites where contamination remains after initiation of the 
remedial action. 

Alternative GW2: Limited Action 

Estimated Capital Cost: $15,000 
Estimated Annual O&M Cost: $50,000 
Estimated Present Worth: $686,000 
Estimated Construction Time: 6-12 months 

This alternative consists of a long-term groundwater 
monitoring program and restriction.s on groundwater use 
in the form of a Deed Notice or a Classification 
Exception Area (CEA). A monitoring program would be 
developed to ensure that risks reSUlting from on-site 
contamination do not increase. The monitoring program 
would include collecting samples from monitoring wells 
using low flow sampling techniques. Monitoring of 
sediment and surface water quality would also be 
incorporated into the long-term monitoring plan if it is 
established during the pre-design investigations that the 
groundwater is an ongoing source of contamination to 
sediments and/or surface water. . 

Periodic site inspections would be implemented to assess 
the potential migration of contaminants. CERCLA 
requires that if a remedial action is selected that results in 
hazardous substances, pollutants, or contaminants 
remaining at the site above levels that allow for unlimited 
use and unrestricted exposure, EPA must review the 
action no less often than every five years after initiation 
of the action. Because contamination would be left in 
place under this alternative, a review of the remedy every 
five years would be required. 

Alternative GW3: Containment 

The FS report did not retain this groundwater alternative 
for a detailed evaluation as was done for the other three 

remedial alternatives since only a portion of the 
contaminated groundwater would be controlled and 
treated based on this alternative. Furthermore. extra costs 
would be incurred, in comparison to GW4. because of the 
cutoff wall construction specified for this alternative. 

Alternative GW4: Restoration (Extraction Wells for 
Pump-and-Treat) 

Estimated Capital Cost: $3.455,000 
Option (a) - Costs for Source Removal $649.931,000 
Estimated Annual O&M Cost: $768.000 
Estimated Present Worth: $13.043,000 
Estimated Construction Time: I year 
Estimated Time to Achieve RAOs: 

Option (a) - Thousands of years (with source removal 
and restoration) 

Option (b) - Cannot achieve RAOs (with no source 
removal and restoration) 

This alternative includes groundwater restoration via 
extraction wells and a pump-and-treat system and a long
term monitoring program to assess the continuous 
operation of the treatment measures. Approximately 15 
extraction wells would be installed in the vicinity of the 
Slag Area, along the Delaware River shoreline between 
Outfalls #4 and #7, and in the southeastern portion of the 
Site. The contaminated groundwater would be pumped at 
a combined rate of 93 gallons per minute (gpm) from both 
the upper and lower aquifers. The extracted 
contaminated groundwater would be collected in a 
storage tank and treated at an on-site treatment plant to 
meet the standards required for discharge to surface water 
or to a local Publicly Owned Treatment Works (POTW). 
The treatment system would include several process 
options for the removal of certain contaminants. Initially, 
chemical precipitation and filtration would be used to 
remove the inorganic compounds, followed by carbon 
adsorption for the removal of low-level organics. Two 
options are associated with this alternative: Option (a) .. 
source removal and Option (b) - no source removal. 
Source removal consists of excavating all of the impacted 
soils from the main plant area and all of the material in 
the Slag Area, as described in Alternative SL-4. The 
groundwater modeling results indicate that it will take 
thousands of years for the lower aquifer to reach 
groundwater cleanup standards under Option (a) and 
groundwater cleanup standards would not be achieved 
under Option (b). 
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EVALUATION OF ALTERNATIVES 

Nine criteria are used to evaluate the different 
remediation alternatives individually and against each 
other in order to select an alternative. This section of the 
Proposed Plan profiles the relative performance of each 
alternative against the nine criteria, noting how it 
compares to the other options under consideration. In 
addition, the soils evaluation will include an analysis of 
the treatment component (stabilization) in the existing 
selected remedy for the Slag Area. The other components 
of the existing selected remedy for the Slag Area would 
remain the same. The nine evaluation criteria are 
discussed below. The "Detailed Analysis of 
Alternatives" can be found in the FS. 

1. 	 Overall Protection of Human Health and the 
Environment . 

SOn..s 

Alternatives SL3, SL4 and SA achieve the remedial 
action objectives of protecting human health and 
ecological receptors by preventing exposure to 
contaminated soil and slag. Alternatives SL4 and SA are 
more aggressive strategies than SL3. Alternative SL4 
would achieve the remedial action objectives through 
complete removal of contaminated material, thereby 
providing the greatest protection of human health and the 
environment. 

Alternative SA would achieve the remedial action 
objectives through treatment of hot spots and capping in 
the Slag Area, which the 1991 ROD cited as a source of 
the groundwater contamination. However, based on the 
Predesign Investigation Report (PIR.) and the 
groundwater modeling effort, treatment of hot spots in the 
Slag Area would not necessarily reduce the leaching of 
contaminants into the groundwater because most of the 
groundwater contamination principally results from 
suspended particulates, and to a much lesser degree, as 
the result of leaching. 

Alternative SL2 relies on institutional controls to improve 
overall protection of human heath and the environment, 
most of which are already in place. However, SL2 would 
not be protective of the environment as Alternatives SL3 
or SL4 since it would not prevent the potential for 
contaminant migration and the potential of birds and 
small mammals from making direct contact with 
contaminated soils on-site. No remedial action objectives 
are achieved by Alternative SL 1. 

SEDIMENTS 

Alternative SD3 achieves the remedial action objectives 
of protecting human health and ecological receptors by 
preventing exposure to contaminated sediments and 
restoring ecologically sensitive areas. Alternatives SD4 
and SD5 would achieve the remedial action objectives 
through dredging and dewatering of contaminated 
sediments that would significantly reduce the toxicity, 
mobility or volume of contaminants in the sediments. 
The sediments are disposed of off-site and on-site under 
Alternatives SD4 and SD5, respectively. Alternative SD2 
relies on institutional controls to improve overall 
protection of human heath and ecological receptors. 
However, SD2 would not protect ecological receptors 
from exposure to contaminated sediment. No remedial 
action objectives are achieved by Alternative SDI. 

GROUNDWATER 

Alternative GW 4 would achieve the remedial action 
objectives by extraction and treatment of the groundwater 
and would be protective of human health and the 
environment. Also, by using Option (a) with GW4 to 
remove contaminated sources, the remedial action 
objectives would be further achieved by preventing direct 
contact with and exposure to the soils and slag material. 

However, Alternative GW4 (Option a) would not provide 
a significant increase in protectiveness until the cleanup 
levels are reached, estimated to take thousands of years. 
Alternative GW2 relies on institutional controls to 
improve overall protection of human health by providing 
control of the exposure pathway. Alternative GW2 
would not mitigate the ecological risks associated with 
groundwater. However, analysis of the current site· 
conditions indicate that the metals may be migrating from 
soils to sporadically located areas of the groundwater, but 
the subsequent groundwater transport of metals to the 
surface water appears to be limited. Additionally, 
historical data show sediments were impacted 
predominantly from outfall discharges and there is no 
definitive evidence that ecological impacts resulted from 
contaminated groundwater discharging to the Delaware 
River. Alternative GW2 would include long-term 
monitoring of sediments and surface water to determine if 
groundwater is causing unacceptable impacts. No 
remedial action objectives are achieved by Alternative 
GWl. 
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EVALUATION CRITERIA FOR SUPERFUND REMEDIAL ALTERNATIVES 

Overall Protectiveness of Human Health and the Environment determines whether an alternative eliminates. 
reduces, or controls threats to public health and the environment through institutional controls, engineering 
controls, or treatment. 

Compliance with ARARs evaluates whether the alternative rneets Federal and State environmental statutes, 
regulations, and other requirements that pertain to the site. or whether a waiver is justified. 

Long.term Effectiveness and Permanence considers the ability of an alternative to maintain protection of hurnan 
health and the environment over time. 

Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment evaluates an alternative's use 
of treatment to reduce the harmful effects of prinCipal contaminants, their ability to move in the environment, and 
the amount of contamination present. 

Short· term Effectiveness considers the length of time needed to implement an alternative and the risks the 
alternative poses to workers, residents, and the environment during implementation. 

Implementability considers the technical and administrative feasibility of implementing the alternative, including 
factors such as the relative availability of goods and services. . 

Cost includes estimated capital and annual operations and maintenance costs, as well as present worth cost. 
Present worth cost is the total cost of an alternative over time in terms of today's dollar value. Cost estimates are 
expected to be accurate within a range of +50 to -30 percent. 

State/Support Agency Acceptance considers whether the State agrees with the EPA's analyses and 
recommendations, as described in the RifFS and Proposed Plan. 

Community Acceptance considers whether the local community agrees with EPA's analyses and preferred 
alternative. Comments received on the Proposed Plan are an important indicator of community acceptance. 

2. Compliance with ARARs 

SOILS 

Alternative SL4 would meet chemical-specific TBCs, 
such as EPA SSLs and NJDEP Soil Cleanup Criteria, 
through removal, and Alternative SA would partially 
achieve chemical-specific TBCs through treatment. 
Alternative SL3 would not achieve chemical-specific 
TBCs, however, would provide protection through 
containment. Alternatives SLl and SL2 would not 
achieve chemical-specific TBCs. Alternatives SL3, SL4 
and SA would meet location-specific ARARs. All 
alternatives would comply with RCRA and related state 
regulations applicable to the technologies being utilized. 
A complete list of ARARs may be found in Section 2 of 
the FS report. 

SEDIMENTS 

Alternatives SD4 and SD5 would most aggressively meet 
chemical-specific TBCs, followed by Alternative SD3. 
Alternatives SDI and SD2 would not achieve chemical
specific TBCs. All alternatives would be expected to 
comply with federal and state location-specific ARARs 
that regulate excavation, filling, and discharge into 
wetlands and floodplains. All alternatives would be 
expected to comply with RCRA and related state 
regulations applicable to the technologies being utilized. 
A complete list of ARARsfTBCs may be found in Section 
2 of the FS report. 
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GROUNDWATER 

Alternative GW4 attempts to achieve compliance with 
chemical-specific ARARs since the contaminated 
groundwater would be removed and treated, however it 
would take thousands of years and it is not clear whether 
the goal to achieve ARARs can even be met. In addition, 
GW4 would meet location- and action-specific ARARs, 
such as wetlands or discharge limits. Alternative GWI 
and GW2 would not achieve compliance with chemical
specific ARARs since contaminants are not removed to 
cleanup levels, however Alternative GW2 would achieve 
compliance with location- and action specific ARARs. 

3. Long-term Effectiveness and Permanence 

SOILS 

Alternative SL4 uses source removal for contaminated 
soils and slag, which is a complete and permanent means 
ofpreventing direct contact exposure. Alternative SL3 
would effectively minimize the public exposure by using 
soil and asphalt capping, such that long-term 
performance of the soil and asphalt caps could be 
maximized by proper maintenance, inspection and 
monitoring. Alternatives SL I and SL2 do not include any 
measures for containing or treating the contaminated soils, 
and the control measures are not considered reliable in the 
long-term. The magnitude of residual risks are 
significantly reduced for Alternative SL4 through removal 
and Alternative SA through on-site treatment, 
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considerably reduced for Alternative SL3 through 
containment. and highest for Alternatives SLl and SL2. 

Under Alternative SA, long-term permanence is further 
enhanced by removing contaminants from the slag 
material to acceptable levels through stabilization, 
however treatability studies would be necessary to ensure 
contamination could be reduced to acceptable levels. 
Even though unanticipated, some inorganic leaching may 
occur if the stabilized slag material matrix deteriorates. 
This alternative may offer slightly more protection by 
stabilizing a portion of the slag material, however, this 
alternative would not impact the migration pathway of 
suspended particulates from untreated slag material below 
the water table. Considerable confirmatory sampling 
would be necessary to ensure that all the hot spot slag 
material was excavated for treatment, and as a result, the 
volume of hot spot material may increase beyond the 
design limits. 

SEDIMENTS 

Alternatives SD4 and SD5 eliminates the risk associated 
with contaminated material from the sediments through 
dredging, disposal and restored with placement of sandy 
loam soil. Under Alternative SD5, sampling of the 
dredged sediments would be performed to assure for safe 
on-site disposal. Alternative SD3 uses capping of 
contaminated sediments, which is effective means of 
preventing exposure, but would be subject to erosion and 
therefore may not be as effective over the long-term. 
Alternatives SDI and SD2 do not include any measures 
for containing or dredging the contaminated sediments, 
and the control measures are not considered reliable in the 
long-term. The magnitude of residual risks are . 
significantly reduced for Alternatives SD4 and SD5, and 
highest for Alternatives SDI, SD2 and SD3. 

GROUNDWATER 

Alternative GW4 extracts and treats the contaminated 
groundwater, thereby eliminating a larger volume of the 
contaminants. By employing Option (a) as part of GW4, 
long-term effectiveness would also be achieved, since the 
source areas would be removed permanently from the 
Site. However, reduction of contaminant concentrations 
in the groundwater would not be obtained within a 
reasonable time frame due to the significant difficulty in 
extracting the inorganics from the aquifer. Alternative 
GW2 relies on water use restrictions as control measures 
and long-term monitoring to ensure protectiveness of the 
ecological systems. All alternatives would include 
periodic five-year reviews. The magnitude of residual 

risk is highest for Alternatives GW 1. GW2 and 
significantly reduced for Alternative GW4 over an 
unreasonable time frame. 

4. 	 Reduction of Toxicity. Mobility, or Volume of 
Contaminants Through Treatment 

SOILS 

The greatest reduction of toxicity, mobility. and volume 
of contaminants would be achieved by Alternative SL4 
where the soil and slag material are entirely removed from 
the Site. Alternative SL3 reduces mobility ofthe 
contaminants by minimizing erosion and infiltration of 
rainfall, thereby reducing the quantity of water percolating 
through the soils and slag material. The contours of the 
cap and the stormwater management system would 
minimize ponding and promote efficient runoff of 
stormwater. Alternative SA also reduces mobility of 
contaminants in a portion of the Slag Area through 
treatment and does not generate treatment residues. This 
alternative would not directly affect the. intrinsic toxicity 
and would increase the volume of the treated slag 
material. Alternatives SL 1 and SL2 provide no reduction 
in the toxicity, mobility, or volume of contaminants in the 
soils. 

SEDIMENTS 

The greatest reduction of toxicity, mobility, and volume 
of contaminants would be achieved by Alternatives SD4 
and SD5, where contaminated sediments are removed 
through dredging and disposed of either off-site or on-site, 
respectively. Alternatives SD4 and SD5 would similarly 
reduce the mobility and volume of contaminants that may 
impact ecological sensitive areas. For Alternative S05, 
the low-level contaminated sediments would be placed on
site and capped to prevent direct contact. Alternative S03 
reduces the mobility of the contaminants by capping the 
sediments. The cap would have to be properly maintained 
to assure the protectiveness of this alternative. 
Alternatives SDI and SD2 provide no reduction in the 
toxicity, mobility, or volume of contaminants in the 
sediments. 

GROUNDWATER 

Alternative GW4 would attempt to reduce toxicity, 
mobility, and volume of the contaminants via removal and 
the groundwater treatment system, however this would 
occur over an unreasonable time-frame. If Option (a) is 
used in conjunction with GW4, then the toxicity, mobility 
and volume of soil contamination would also be reduced 
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through source removal. Alternatives GWI and GW2 
provide no reduction in the toxicity, mobility or volume of 
. contaminants at the Site. However, analysis of the current 
site conditions indicate that the metals may be migrating 
from soils to sporadically located areas of the 
groundwater, but the subsequent groundwater transport of 
metals to the surface water appears to be limited. 

5. Short-term Effectiveness 

SOILS 

Potential risks to workers associated with the disturbance 
of the site soils and slag material would be mitigated 
through the use of established safe-work practices and 
appropriate personal protective equipment. Potential risks 
to workers would be negligible for Alternatives SL 1 and 
SL2, slightly greater for Alternative SL3, and greatest for 
Alternative SL4 associated with the major earthmoving 
activities. The increasing potential impact would be 
created through increased construction activity and 
increased exposure due to larger volumes of contaminated 
material excavated and handled. These risks would be 
minimized by using appropriate dust suppression 
measures. Alternative SA could cr~ate some additional 
low-level particulate emissions from the on-site treatment 
operations. Monitoring would be used to ensure that no 
airborne contamination migrates from the Site. Off-site 
impacts to the neighboring community would include 
possible dust emissions and truck traffic associated with 
heavy construction activities and the transport of materials 
on-site and off-site. For Alternative SL4, clearing, 
trenching, and source removal would impact wildlife 
habitats for a brief time; however, these areas would be 
restored as part of the remediation. 

Alternatives SL3, SL4 and SA would achieve remedial 
action objectives, and could be implemented in the 
following time-frames. The time-frame for SL4 is based 
the availability of off-site disposal facilities willing to 
accept excessive volumes of soil and slag material. 
Alternatives SLI and SL2 could be implemented within 
several months, however they would not achieve remedial 
action objectives. 

Alternative SL 1 - no construction time 
Alternative SL2 - 6-12 months 
Alternative SL3 - 1-2 years 
Alternative SL4 - 2-3 years 
Alternative SA - 2-3 years 

SEDIMENTS 

Potential risks to workers would be negligible for 
Alternatives SD I and SD2, slightly greater for 
Alternatives SD3, and greatest for Alternatives SD4 and 
SL5. The increasing potential impact would be created 
through increased construction activity and increased 
exposure due to larger volumes of contaminated material 
dredged and handled. These risks would be minimized 
by using appropriate engineering controls, personal 
protective equipment, and safe work practices. 
Alternative SD4 would increase truck traffic due to 
hauling of contaminated sediments off-site and clean fill 
material on-site. For Alternatives SD3 through SD5, 
dredging would impact wildlife habitats for a brieftime; 
however, these areas would be restored as part of the 
remediation. 

Alternatives SD4 and SD5 would achieve remedial action 
objectives, and could be implemented in an estimated two 
to three years. Alternative SD3 is expected to require two 
years to complete. Alternatives SDI and SD2 could be 
implemented within several months, however they would 
not achieve remedial action objectives. 

Alternative SD 1 - no construction time 
Alternative SD2 - 6-12 months 

. Alternative SD3 - 2 years 
Alternative SD4 - 2-3 years 
Alternative SD5 - 2-3 years 

GROUNDWATER 

Potential risks to workers would be negligible for 
Alternatives GWI and GW2, and the greatest for' 
Alternative GW4. The increased potential impact to 
workers and area residents for Alternative GW4 would be 
created through increased construction activity and 
increased exposure to contaminated groundwater 
associated with the on-site treatment processes. These 
risks would be minimized by using appropriate 
engineering controls, personal protective equipment, and 
safe work practices. Alternative GW4 would increase 
truck traffic due to hauling of contaminated soil and slag 
material off-site and clean fill material on-site associated 
with Option (a). For Alternative GW4, clearing, 
trenching, and source removal would impact wildlife 
habitats for a brief time; however, these areas would be 
restored as part of the remediation. 

Alternative GW4 would achieve remedial action 
objectives over a period of thousands of years, and could 
be constructed within one year. Alternatives GWI and 
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GW2 could be implemented within several months, 
however they would not achieve remedial action 
objectives. 

Alternative GW I - no construction time 
Alternative GW2 - 6-12 months 
Alternative GW4 - I year (construction time) 
(Option a) - Thousands of years 

(time to achieve RAOs) 

6. Implementability 

Alternatives SL 1 through SL4 are technically and 
administratively feasible. In general, no major 
construction concerns are associated with any of the 
alternatives. Services and materials for all alternatives are 
readily available. However, the availability of off-site 
disposal facilities willing to accept excessive volumes of 
soil and slag material and the availability of excessive 
volumes of clean backfill to restore the area associated 
with Alternative SL4 may be limited. Additional1y with 
Alternative SL4, it may be difficult to control the water 
table or river water encountered duting excavations 
throughout the Site. This may involve pumping water 
from excavations or dewatering soils from the deeper 
excavations. 

Alternative SA uses a treatment technology, in which 
treatability studies would need to occur during the design 
phase to optimize operating parameters. Extensive 
analyses would need to be performed to determine the 
implementation parameters for this alternative. The 
stabilization of soil contaminated with metals is an easily 
implemented and proven technology. However, the 
stabilization of hot spot areas would be technically 
difficult due to the massive volume and the physical 
nature of material requiring treatment. Excavating and 
backfilling a large volume of slag fill for treatment would 
be technically difficult because of the close proximity of 
the water table and river water, as discussed above. 
Alternative SA would require pretreatment processing 
(crushing, sorting, and screening) of large chunks of slag, 
iron deposited piles, and other debris, to ensure the slag 
material is suitable to undergo stabilization. Because of 
the large land area, the pretreatment process could be a 
fairly substantial activity. 

SEDIMENTS 

For Alternatives SDI and SD2, no constructability 
concerns exist. Services and materials for all alternatives 

are readily available. as are appropriate off-site dIsposal 
facilities. Alternative SD3 would require careful 
construction to effectively place the cap and vegetation so 
as to prevent erosion. Alternative SD4 would have 
requirements for the transporting of waste off-site. 
Alternatives SD3 through SD5 would have to meet 
substantive requirements for dredging of sediments. 

GROUNDWATER 

Alternative GW4 uses demonstrated and proven treatment 
technologies. Some engineering studies would need to 
occur during the design phase to optimize operating 
parameters. The availability of off-site disposal facilities 
willing to accept excessive volumes of soil and slag 
material associated with Option (a) may be limited. For 
Alternatives GW I and GW2, no constructability concerns 
exist. All of the alternatives would include periodic 
reviews and inspection as a means ofmonitoring the 
effectiveness of the remedy. 

7. Cost 

SOn..s 

The estimated present worth costs range from $54,000 for 
Alternative SLl to $649,931,000 for Alternative SL4. In 
evaluating cost effectiveness between Alternatives SL3, 
SL4 and SA, Alternative SL3 ($20,479,000 - 24,422,000) 
is the most cost effective, as it satisfies the remedial 
action objectives at the least cost, and removes the risks 
associated with the potential exposure to contaminated 
soil. Both Alternatives SL4 and SA are inordinately high 
costing alternatives that are more protective since the 
contaminants would be removed from the Site or made 
unavailable through treatment. Alternative SLl is the 
lowest cost but provides no additional protection of 
human health and the environment. Alternative SL2 is the 
next lowest cost alternative and provides minimal 
reduction of risk to human health and no protection of the 
environment. The present-worth costs are as follows: 

Alternative SLl - $54,000 (5-year reviews) 
Alternative SL2 - $5,869,000 
Alternative SL3 - $24,422,000 (Option a) 

$20,479,000 (Option b) 
Alternative SL4 - $649,931,000 
Alternative SA - $66,146,000 (1997 cost estimate) 

SEDIMENTS 

The estimated present worth costs range from $54,000 for 
Alternative SD 1 to $19.279,000 for Alternative SD4. In 
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evaluating cost effectiveness between Alternatives SD3 
through SD5, Alternative SD5 ($11,354,000) is the most 
cost effective alternative that satisfies the remedial action 
objectives by preventing exposure to contaminated 
sediments and restoring ecological sensitive areas. 
Alternative SD3 would be more cost effective than 
Alternative SD5, however effectiveness in the long-term 
would have to be demonstrated. Alternative SD I is the 
lowest cost but provides no additional protection of 
human health and the environment. Alternative SD2 is 
the next lowest cost alternative and provides minimal 
reduction of risk to human health and no protection of the 
environment. 

Alternative SD 1 - $54,000 
Alternative SD2 - $656,000 
Alternative SD3 - $5,144,000 
Alternative SD4 - $19.279.000 
Alternative SD5 - $11,354,000 

GROUNDWATER 

The estimated present worth costs range from $54,000 for 
Alternative GWI to $13,043,000 for Alternative GW4. In 
evaluating cost effectiveness betwe.en Alternatives GW2 
and GW 4, Alternative GW2 ($686,000) is the most cost 
effective alternative that satisfies the remedial action 
objectives by preventing human exposure to contaminated 
groundwater and monitoring ecological sensitive areas. 
Alternative GW4 (Option a) would take thousands of 
years to satisfy the remedial action objectives; thus the 
increased cost would be unwarranted. Additionally, the 
cost of complete source removal, which is critical to the 
success of complete groundwater restoration, is 
inordinately high ($649,931,000) and not cost eff~ctive. 

Alternative GWI - $54,000 
Alternative GW2 - $686,000 
Alternative GW4 - $13,043,000 
(Option a) - $649,931,000 (Additional Costs 

for Source Removal) 

8. State/Support Agency Acceptance 

The State ofNew Jersey supports the preferred alternative 
in this Proposed Plan. 

9. Community Acceptance 

Community acceptance of the preferred alternative will be 
evaluated after the public comment period ends and will 
be described in the Record of Decision, the document that 
formalizes the selection of the remedy, for the site. 

25 

SUMMARY OF THE PREFERRED ALTER~ATIVE 

Based upon an evaluation of the various alternatives. EPA 
and NJDEP recommend Soil Alternative 3. Sediment 
Alternative 5 and Groundwater Alternative 2. EPA and 
NJDEP also recommend that the Existing Selected 
Remedy for the Slag Area (treatment of hot spots. and soil 
cap with stormwater management system and shoreline 
protection), as specified in the 1991 ROD, be changed to 
the Proposed Remedy for soil, SL3 (soil cap with 
stormwater management system and shoreline protection). 
The basis for the proposed changes to the Slag Area 
remedy is provided in the comparative analysis of the soil 
alternatives. 

TECHNICAL IMPRACTICABll..ITY (Tn WAIVER 

A technical impracticability (TI) waiver evaluation for the 
attainment of groundwater chemical-specific 
ARARsfTBCs (GWQC and MCLs) was prepared and is 
included as Appendix E of the Feasibility Study. The TI 
waiver justification was based on the extremely long time 
required to achieve groundwater ARARs, the large 
volume of groundwater to be remediated, the high cost of 
Alternative GW4, and the extreme difficulty in extracting 
the inorganics from the aquifer. The TI waiver pertains to 
the site-wide contaminated groundwater. 

Based on historical RI data, current site conditions, the 
preliminary design ofthe treatment system, and the 
contaminant modeling performed as part of the FS, the 
factors that warranted the decision to declare groundwater 
restoration as technically impracticable include: 

• 	 The thousands of years required to remediate the 1.7 
trillion gallons of contaminated groundwater; 

• 	 The high present worth cost of $13,043,000 for 
groundwater restoration (for the first 30 years); 

• 	 The significant difficulty in extracting inorganics 
from the aquifer due to the high level of contaminant 
sorption and locking into soil; 

• 	 The large 200-acre (8.7 miIlion ff) spatial area of 
site-wide contamination; 

• 	 The replacement of the treatment system every 30 
years of a remediation period lasting thousands of 
years, based on the typical design life of equipment; 
and 

• 	 The inability to achieve groundwater chemical
specific ARARs or target cleanup levels in a 
reasonable time-frame. 
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A waiver from achieving NJ-GWQS is warranted. 
Additionally, source removal of site-wide soils and slag, 
above and below the water table, is critical to the success 
of complete groundwater restoration. An additional cost 
of $649,931,000 for source removal is inordinately high. 
The alternative strategy is the implementation of the 
Limited Action alternative(i.e., GW2) for groundwater, 
with long-tenn monitoring of sediments, surface water 
and groundwater to assess the potential for unacceptable 
ecological risks. The long-tenn monitoring program 
would be performed in accordance with a Long-Term 
Monitoring Plan, which would be developed using the 
Final OSWER Monitored Natural Attenuation Policy 
(USEPA, 1999), following adequate delineation of the 
groundwater contamination. 

The Limited Action alternative (GW2) (i.e., use 
restrictions and a Classification Exception Area (CEA» is 
protective of human health, since it provides control of the 
exposure pathway. This alternative would not mitigate 
ecological risks if the groundwater causes degradation in 
sediment quality and impacts to ecological systems. 
However, based on historical data that show sediments 
were impacted predominantly from outfall discharges, 
there is no definitive evidence that ecological impacts 
resulted from contaminated groundwater (discharging to 
the Delaware River). Monitoring of sediment and surface 
water quality would also be incorporated into the long
tenn monitoring plan if it is established during the pre
design investigations that the groundwater is an ongoing 
source of contamination to sediments and/or surface 
water. 

The preferred groundwater alternative is based on the 
current data and is subject to change based on future data 
that may be collected and demonstrates differing . 
conditions. Five-year reviews, as required by CERCLA, 
also serve to evaluate whether conditions differ 
sufficiently from those expected to merit are-evaluation 
of alternatives. 

The preferred alternative for soils includes site-wide 
capping of contaminated soils using soil only or a 
combination of soil/asphalt, and vegetation of the soil cap 
areas. The type of capping would be based on the 
physical characteristics of different portions of the Site 
and the future uses of each portion. The preferred 
alternative for sediments include dredging the 
contaminated sediments, dewatering the dredged 
sediments, on-site disposal, and site restoration. The 
preferred alternative for groundwater includes a long-tenn 
monitoring program and restrictions on groundwater use. 
Additionally, the Proposed Remedy for the Slag Area 
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includes covering the entire 34-acre Slag Area with a soil 
cap and vegetation without prior treatment of hot spots. 
similar to the preferred alternative for soils. All 
alternatives would require long-term maintenance and 
monitoring of the capped and restored areas. Since 
contamination would remain on-site, institutional controls 
and five-year reviews would be required to be 
implemented to assess the potential migration of 
contaminants and the effectiveness of the remedy. If 
necessary, appropriate action would be considered at that 
time. 

Alternatives SL3 (including the Proposed Remedy for the 
Slag Area), SDS and GW2 eliminate the risk of exposure 
to human health and ecological receptors by containing 
the soils and slag material, dredging the sediments and 
monitoring the groundwater. Alternatives SL3 (including 
the Proposed Remedy for the Slag Area) and SDS would 
comply with ARARs and satisfy the remedial action 
objectives at the least cost. Alternative GW2 would not 
achieve the groundwater chemical-specific ARARs. 
However, these ARARs would be waived based on the 
technical impracticability evaluation. The preferred 
alternatives, Alternatives SL3 (including the Proposed 
Remedy for the Slag Area), SDS and GW2 , would 
provide the best balance of trade-offs among alternatives 
with respect to the evaluating criteria, and achieve 
cleanup objectives at less cost than the other options. 
EPA and the NJDEP believe that the preferred alternatives 
would be protective of human health and the environment, 
would comply with ARARs, would be cost effective, and 
would utilize permanent solutions and alternative 
treatment technologies or resource recovery technologies 
to the maximum extent practicable. The preferred 
alternatives would not meet the statutory preference for 
the selection of a remedy that involves treatment. . 
Institutional controls would be implemented in the 
preferred soils and groundwater alternatives to prevent 
excavations through the cap and restrict future land and 
groundwater uses. The preferred alternatives can change 
in response to public comment or new information. 

COMMUNITY PARTICIPATION 

EPA and NJDEP provide infonnation regarding the 
cleanup of the Roebling Steel Company Site to the public 
through public meetings, the Administrative Record file 
for the site, and announcements published in the 
Burlington County Times and the Bordentown Register 
News. EPA and the State encourage the public to gain a 
more comprehensive understanding of the site and the 
Superfund activities that have been conducted there. 
The dates for the public comment period, the date, 
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location and time of the public meeting, and the locations 
of the Administrative Record files, are provided on the 
front page of this Proposed Plan. EPA Region 2 has 
designated a Regional Public Liaison Manager as a point
of-contact for community concerns and questions about 
the federal Superfund program in New York, New Jersey, 
Puerto Rico and the U.S. Virgin Islands. To support this 
effort, the Agency has established a 24-hour, toll-free 
number that the public can call to request infonnation, 
express their concerns or register complaints about 
Superfund. 

For further information on the Roebling Steel 
Company Site, please contact: 

Tamara Rossi Pat Seppi 
Remedial Project Community Relations 
Manager Coordinator 
(212) 637-4368 (212) 637-3679 

U.S. EPA 
290 Broadway 19'" Floor. 


New York, New York 10007-1866 


The Regional Public Liaison ManagCT for EPA's Region 2 .office is 

George H. Zachos 

Accelerated Cleanup ManagCT 


Toll-free (888) 283-7626 or (732) 321-6621 


U.s. EPA Region 2 

2890 Woodbridge Avenues, MS-211 


Edison, New Jersey 08837 
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. THE UNITED STATES,ENVIRONMENTAL PROTECTION AGENCY 

announces a 
 , 

, : 

PROPOSED PLAN (OU5), PROPOSED CHANGE TO 
REMEDY (OU3), AND PUBLIC COMMENT PERIOD' 

for the 

ROEBLING STEEL COMPANY, SUPERFUND SITE. 
BURLINGTON COUNTY, ROEBliNG, NEW JERSEY 

The u.s. Environmental Protection AgenCy (EPA) completed a Remedial' fnveStig8tionlFe~'b111ty Study . 

(RIIFS) for OUS of the Roebling Steel Company Superfund Site located in Roebling, New Jersey. Based on . 

the work done at the site, EPA Is announcing a proposed remedy fordeanup of OUS which consists of c0ntam

Inated soH, sediment, and groundwater at the site. EPA also proposes a change to the selected remedy for 

the slag area (OU3) identified in the September 1991R8OO!d of Decision (ROO).· 


. e8fore selectinil fir1al'~emedies Or before changi"g ·sel8ci.;d',.e~ies, EPA will consider written and oral . 
comments on these Preferred AHernatives, as well as other alternatives that were considered. All comments . 
muSt be received on or before September 19, 2003, EPA's ROO will include a summary of public comments . 
and EPA responses. '." " . 
EPA will condUct an informational public meeting on Thursday, August 28, 2003 at 7;00 p.m. at the Florence 

Township Municipal Building on 711 Broad Street in Florence, New Jersey. The purpose of this meeting Is 

to discuss the findings of the RIIFS, present EPA's Preferred Alternatives forOUS, and discuss EPA's 

proposed changes to theOU3 Remedy..', .~' .• :;",,,·:'o,,,,,.,~,,~;·,<.,. . '..'.. 

EPA's RIIFS for OUS evaluated the following remedial alternatives foI' cleanup of soil: i 

. Alternative 5L1: No ActIon .... . .,: ~~;., : ! 
I 

, , 
Alternative SL3: cOntainment·-, _ - __ .. ~ ..~~;. 
Alternative 5U: Source RemovallOff-5lte Dt.pouI,' 

Alternative SL2: LImited Action· . ".' 

iEPA's RIIFS for OUS ~u~ed ~. tdlOWlrlg r8m8dial a1ternat1v88 for cleanup 'of sediment: 
Alternative 5D1: No Action 


, AHematlve 5D2: Umlted Action .. 
 i 
·1Alternative 503: Containment 


Alternative SD4: OredglnglDewateringlOff-51te Olapoeai 
 . I 
Alternative 50S: OredglnglDewateringlOn-8He Olapoul 

EPA's RIIFS for OUS evaluated the following remedial alternatives for cleanup of groundwater: 

Alternatfve GW1: No Action 

AHernatlve GW2:. UmHed Action, . . . .. . 

Alternative GW4: Restoration (ExtnIctIon wena fo~ ~p-and-TrNt) ,,; ..' 


·EPA's Preferred Alternatives for OUSare Soli Alternative SL3, Sediment AlternatlYe SOS, and Groundwater 

Alternative GW2. EPA recommends that the existing remedy for the slag area (OU3) 88 selected in the 1991 

ROO be changed to the Preferred Soli Alternative for OU5 (SoIl AltematlYe SL3 above). . , . . 


All Of the~above-listed alternativeS·are outlined and discuSsed in the Proposed Plan" '. 

The RI and FS repciI1s, Proposed Plan, and other site-related cIoc:uments are available for reYiew at the following . 

public inforlnatlon repositories:, . . 


Florence Township LibrarY" . FlorenCe Township Municipal Building '.' 

1350 Homberger Avenue . 711 Br'Oad Street 


Roebllhg, New Jersey 08554 Florence, New Jeruy 
 1 . 

(609) 499-0143 '.' . . ". . (609) 499-2525 . 

Written comments on the Preferred Alt8matives for OU5 and the recommended changes'to the OU3 Remedy, . 

88 well as any other alternatives considered should be sent to::· .'. '. . > ..... . .' . ..' 


TamaraRoul 
. ProJect Manage, '. '.' 

U.S. Environmental Protection Agency, Region II 0

. 290 Broadway - 19th floor ' . 
,
. ! 

!
New York, New York 10007-1886 . 

(212) 637-4368 or toll fr.. 1-(800) 346-5009 
i 

Telephone inquines may 8Jso ~'directed to:· \ 
i.. -- Pat Seppi I 

Community Relations Coordinator 
(212) 637-3679 

,
-'- --_.__ . ...i........ . 
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TECHNICAL IMPRACTICABILITY EVALUATION 
ALTERNATIVE GW4 GROUNDWATER RESTORATION: 

EXTRACTION WELLS FOR PUMP-AND-TREAT 

Purpose of Technical Impracticability Evaluation 

This technical impracticability (TI) evaluation for the Roebling 
Steel Company Site (RSC), Operable Unit 5 (OU-5), is provided for 
the additional clarification of the TI aspects of Alternative 
GW4, Groundwater Restoration via Extraction Wells for Pump-and
Treat. The TI justification is based on the extremely long time 
required to remediate the site, the large volume of groundwater 
to be remediated, the high cost of Alternative GW4, and the 
extreme difficulty in extracting the inorganics from the aquifer. 
The TI waiver is being sought site-wide for the contaminated 
groundwater plume. 

Site Background 

The RSC is located on over 200 acres in Florence Township, 
Burlington County', New Jersey, in the vicinity of 40° 07' 25" 
north latitude and 74° 46' 30" west longitude. The site is 
located on the Bristol, PA 7.5 minute USGS topographic quadrangle 
map. West and southwest of the RSC, residential housing areas 
predominate. Most residential development adjacent to the site 
was constructed by the steel plant operators and used to house 
plant employees. The nearest residential dwellings to the site 
are approximately 100 feet from the property boundaries. A Penn 
Central (Conrail) track runs along the southeast boundary of the 
site. Areas on either side of this track are zoned for special 
manufacturing activities. 

Newbold Island (New Jersey) lies in the Delaware River 
approximately 200 feet north of the site (see FS Report Figure 1
1). This island, owned by Public Service Electric and Gas 
Company, covers an area of approximately 500 acres and is largely 
undeveloped. The City of Burlington, located approximately six 
miles downstream from the site, uses the Delaware River for its 
water supply. The City obtains water both directly from the 
Delaware River and indirectly through shallow wells located on 
Burlington Island. The Delaware "River also supplies water to the 
City of Philadelphia, farther downstream. 

The RSC was actively used from 1906 to 1985 for various 
industrial purposes, but primarily for the fabrication of steel 
wire. The wire production process resulted in the generation of 
significant quantities of waste materials in both liquid and 
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solid forms. The majority of liquid wastes were discharged to 
Crafts Creek and the Delaware River. Large quantities of solid 
wastes including slag, mill scale, used refractory materials and 
other production residues were disposed at the site. Numerous 
buildings, storage tanks and piping systems were abandoned at the 
site. On-site groundwater, as 'well as sediments in the Back 
Channel of the Delaware River, are contaminated with inorganics 
(e.g., heavy metals such as arsenic, beryllium and lead). As a 
result of on-site contamination, the site poses excess 
carcinogenic and non-carcinogenic risks primarily to individuals 
who may be present on the site for significant time periods. 

TI Evaluation 

This technical impracticability evaluation for the attainment of 
groundwater ARARs includes descriptions of: the site geology and 
hydrogeology; the development of conceptual and numerical 
groundwater flow models used to develop groundwater predictive 
simulations; the development of a contaminant transport model 
used to simulate current metals contamination in groundwater and 
predict future metals concentrations; the remediation potential 
of the site; and an economic assessment of Alternative GW4. 

Geology and Hydrogeology 

The RSC is underlain by a sequence of fill materials,sands, 
clays, silts, and gravels. These soils, excluding the fill 
material, appear to correlate to the Raritan or Magothy 
Formations of the Cretaceous Age which outcrop along the eastern 
bank of the Delaware River throughout much of southern New 
Jersey. These two formations are major aquifers of the Atlantic 
Coastal Plain in New Jersey. 

Seventeen soil borings were drilled to install groundwater 
monitoring wells and to assess stratigraphy. The stratigraphy of 
the site consists of a shallow, unconfined Upper Aquifer and a 
confined Lower Aquifer. These two aquifers are separated in most 
parts of the site by a confining layer; the Upper Clay unit. 
However, the Upper Clay unit is not horizontally continuous 
across the entire site. In areas where this clay unit is absent, 
the two aquifers are hydraulically, as well as physically, 
connected. 

Near the center of the site, a downward hydraulic gradient was 
observed through the Upper Clay unit. This is in agreement with 
regional data that show a general downward gradient from shallow 
to deeper aquifers in the area. However, at paired wells located 
near the Delaware River, and completed in the two sand units 
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(Upper and Lower, respectively), th~ potentiometric heads 
fluctuated such that the gradient varied over time with the flow 
upward at times and downward at others. This variability is 
likely due to tidal influences on water levels and the absence of 
a confining layer at these well locations resulting in the two 
layers acting as a single hydrologic unit where the clay layer is 
absent. 

The metals of concern in the groundwater at the RSC are arsenic, 
beryllium and lead. Under a normal range of pH these metals are 
virtually immobile in groundwater. The metals prefer to partition 
to the solid portion of the aquifer instead of dissolving and 
moving with the groundwater. This relationship has been measured 
and is called the distribution coefficient (Kd) and is defined as 
the mass of solute on the solid phase per unit mass of solid 
phase divided by the concentration of solute in solution. The Kd 
can vary from zero to several thousand ml/g for the constituents 
of concern. Contaminants with values of Kd over 10 are basically 
immobile (Freeze and Cherry, 1979). The approximate KdS for 
arsenic, beryllium and lead under the pH conditions at the site 
are 29 ml/g, 790 ml/g and 890 ml/g respectively. Therefore, these 
metals are basically immobile in the groundwater system. The 
values of ' the Kd -for arsenic, beryllium and lead are adopted from 
Appendix A, Table 50f Chapter 250 of Title 5, Environmental 
Protection of the Pennsylvania Code. This site is in the same 
physiographic region as Pennsylvania, which is just across the 
river from the site. 

There is no specific site data for soil pH, clay content, organic 
carbon content, mineralogy or sulphate chemistry for the site. 
However, there are pH values for the groundwater at the site. 
The pH in the Upper Sand Aquifer ra~ges from 5.6 to 7.0; in the 
lower aquifer from 4.96 to 6.02, and in the slag area from 6.12 
to 8.63. The pHs are in the neutral range in the slag area and 
the Upper Sand Aquifer and slightly acidic in the Lower Sand 
Aquifer. The limiting metal for cleanup is the lead which is in 
the upper aquifer and the slag area in a neutral pH zone. 
According to the EPA document ~Understanding Variation in 
Partition Coefficient, Kd Values", Volume II, EPA 402-R-99-004B, 
August 1999, with equilibrium lead concentrations ranging between 
37 and 187 ug/l and soil pH values ranging from 6 to 8, the 
values of Kd for lead range between 900 and 4970 ml/g. The value 
used in the model for the lead Kd w~s 890 ml/g which is the most 
conservative value of the range (shortest cleanup time) that is 
appropriate for the site. 
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Development of Conceptual and Numerical Groundwater Flow Models 

A site-specific conceptual model (see Appendix D of this FS 
Report) was developed for the site. The conceptual model included 
the following three layers: the Upper Sand/Fill unit (Layer 1), 
the Upper Clay unit (Layer 2), and the Lower Sand unit (Layer 3). 
The conceptual model was used to develop a calibrated flow model 
for the site using the USGS MODFLOW 96 code. Using a variable
spacing grid, the entire model domain consisted of 37,638 
discrete cells and 51,088 nodes. The model was successfully 
calibrated to previous groundwater elevation measurements at the 
RSC. 

Development of a Contaminant Transport Model 

A contaminant transport model was developed, using USGS MODPATH 
96 and MT3DMS, to simulate the current metals contamination in 
the groundwater at the site and predict the metals concentrations 
in the future under natural attenuation and other various 
remediation scenarios. The flow field from the calibrated flow 
model was used for the transport modeling simulations. 

The initial plumes were developed from measured exceedances in 
the monitoring wells at the RSC. The plumes included three lead 
and one arsenic plume in the Upper Sand Aquifer and one lead, one 
arsenic, and one beryllium plume in the Lower Sand Aquifer. The 
concentration used for each plume was the highest concentration 
from data from the RI Report. 

Each plume is separate with boundaries extending from midpoints 
between the impacted monitoring well and adjacent monitoring 
wells in which the metal was not detected at a concentration' 
above groundwater quality standards. 

This base case transport model assumes that there is a continuing 
source of metals contamination and that it has not been removed. 
Constant mass loading concentration~ were varied to determine the 
mass loading required to produce the concentrations that are 
currently observed in the Upper and Lower Aquifers, assuming a 
50-year period of loading. The simulations were run for an 
additional 50 years to observe the predicted concentrations and 
plume geometry and to compare the results with the current plumes 
~o determine concentration and geometry changes over the 50-year 
period. The modeling shows that with constant mass loading of 
arsenic, beryllium and lead, the concentrations in the plumes 
increase with time, but the plume geometry does not expand. 
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Additional transport modeling was performed simulating the plume 
concentrations over time for the following four scenarios: source 
removal and natural attenuation; ·source removal and active pump
and-treat; no source removal and active pump-and-treat; and no 
source removal and hydraulic containment, using a cutoff wall in 
conjunction with extraction wells. 

Site 	Remediation Potential 

Based on the groundwater flow and transport modeling, the 
following conclusions were developed regarding the site 
remediation potential: 

• 	 Under current conditions, with no source removal (i.e., No 
Action for soil and groundwater and no depletion of source 
material), the arsenic, beryllium and lead contaminant plumes 
will double in concentration but will not expand; 

• 	 If the sources are removed, the metals contaminant plumes 
would naturally attenuate under current groundwater flow 
conditions (via dilution and dispersion) in approximately 
90,000 years; 

• 	 If the sources are removed, the metals contaminant plumes 
would be remediated in approximately 35,000 years if a pump
and-treat system were installed, at 93 gpm. The conceptual 
design includes 15 extraction wells, which are assumed to be 
fully penetrating in both Layer 1 and Layer 3. Seven of the 
15 wells would extract a total of 23 gallons per minute (gpm) 
from Layer 1 and the remaining eight wells would extract 70 
gpm from Layer 3. The combined pumping rate of 93 gpm would 
then be sent to a treatment system; 

• 	 If the sources are not removed, the metals contaminant plumes 
would never be remediated, even if a pump and treat system 
were installed; 

• 	 If the sources are not removed and hydraulic containment is 
achieved using a cutoff wall in conjunction with extraction 
wells, the metals contaminant plumes will never be remediated. 

• 	 Approximately 1.7 trillion gallons, of groundwater, over a 
35,000-year period, would need to be remediated under the pump 
and treat scenario with source removal; and 

• 	 Extracting inorganics from the aquifer would be extremely 
difficult due to the high partition coefficient values of the 
controlling metals, such as lead (890 ml/g), arsenic (29 
rnl/g) , and beryllium (790 ml/g). 
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Economic Assessment 

The estimated construction cost for Alternative GW4 would be 
$3,455,000 and the annual O&M cost would be $768,000. Based on a 
seven-percent discount rate and a 30-year period, the total 
present worth of this alternative would be $13,043,000. An 
additional capital cost of $649,931,000 would also be incurred to 
remove source materials, since the groundwater modeling has 
demonstrated that the groundwater ARARs could only be achieved if 
sources are removed. 

For the purpose of developing, evaluating, and comparing 
alternatives, a 30-year remediation time frame is typical. For 
Alternative GW4, with source removal, gr6undwater modeling 
suggests that the time frame to a~hieve ARARs would be 
approximately 35,000 years. A present worth analysis for a 
35,000-year remediation period was performed using the following 
assumptions: 

• The groundwater treatment system would need to be replaced 
every 30 years at a cost of $3,455,000 based on an estimated 
equipment design life; 

• O&M costs would be $768,000 annually for 
remediation time frame; 

the 35,000-year 

• Five-year reviews 
performed for the 

at a cost of $25,000 per review would 
35,000 year time frame; and, 

be 

• A seven percent discount 
return on investment. 

rate is inclusive of inflation and 

Based on these assumptions, the net present worth analysis for 
the estimated 35,000-year remediation period results in a total 
present worth of $15,015,000. As anticipated, due to the time 
value of money and the extremely long time frame, the present 
worth analysis does not indicate a substantial cost differential 
beyond the 30-year analysis time frame. 

'l'I Summary 

Based on historical RI data, current site conditions, the 
preliminary design of the treatment system, and the contaminant 
modeling performed as part of the FS, the factors that warrant 
the decision to declare groundwater restoration as technically 
impracticable include: 
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• 	 The 35,000-year period required to remediate the 1.7 
trillion gallons of contaminated groundwater; 

• 	 The high present worth cost of $13,043,000 for groundwater 
restoration (for the first lo years); 

• 	 The significant difficulty in extracting inorganics from the 
aquifer due to the high level of contaminant sorption and 
locking into soil; 

• 	 The large 200-acre (8.7 million ft 2 ) spatial area of site
wide contamination; 

• 	 The replacement of the treatment system every 30 years of 
the 35,000-year remediation period, based on the typical 
design life of equipment; and 

• 	 The inability to achieve groundwater ARARs or target cleanup 

levels in a reasonable timeframe. 


Groundwater use restrictions would be required to be maintained 
until NJ-GWQS were achieved, and impacts to sediments, if any, 
would persist until concentrations were substantially reduced. 

~ternative Remedial Strategy 

As discussed previously, Alternative GW4 is not a viable strategy 
for achieving ARARs or remediating groundwater at the site within 
a reasonable timeframe. A waiver from achieving NJ-GWQS is 
warranted. In addition, aqueous plume remediation would require 
that all contaminant sources are removed. The alternative 
strategy is the implementation of the Limited Action alternative 
for groundwater, with long-term monitoring of sediments, surface 
water and groundwater to assess the potential for unacceptable 
ecological risks. The long-term monitoring program would be 
performed in accordance with a Long-Term Monitoring Plan, which 
would be developed in accordance with the Final OSWER Monitored 
Natural Attenuation Policy (USEPA, 1999), following adequate 
delineation of the groundwater plume. 

The Limited Action alternative (i.e., use restrictions and a CEA) 
is protective of human health, since it provides control of the 
exposure pathway. This alternative would not mitigate ecological 
risks if the groundwater causes degradation in sediment quality 
and impacts to ecological systems. However, based on historical 
data that show sediments were impacted predominantly from outfall 
discharges, there is no definitive evidence that ecological 
impacts resulted from contaminate~ groundwater (discharging to 
the Delaware River) . Monitoring of sediments and surface water 
could be performed to determine if groundwater is causing 
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unacceptable ecological impacts. Should potential "triggers" 
signal that the selected remedy is not performing satisfactorily, 
a re-evaluation of options and the development of an alternative 
strategy to mitigate these impacts would need to be performed. 
The criteria (USEPA, 1999) that signal unacceptable performance 
of the selected remedy and indicate when to implement contingency 
measures, include: 

• 	 Contaminant concentrations .in groundwater at specified 
locations exhibit an increasing trend not originally 
predicted during remedy selection; 

• 	 Future monitoring indicates unacceptable impacts to 
sediments or surface water; 

• 	 Near-source wells exhibit l~rge concentration increases 
indicative of a new or renewed release; 

• 	 Contaminants are identified in monitoring wells located 
outside of the original plume boundary; 

• 	 Contaminant concentrations are not decreasing at a 
sufficiently rapid rate to meet the remediation objectives; 
and 

• 	 Changes in groundwater use will adversely affect the 
protectiveness of the remedy. 

The alternative remedy is based on the current data and is 
subject to change based on future data that may be collected and 
demonstrates differing conditions. Five-year reviews, as 
required by CERCLA, also serve to evaluate whether conditions 
differ sufficiently from those expected to merit are-evaluation 
of alternatives. 
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