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FOREWOFtD 

This work plan-implementation plan (WP-IP) has been prepared to document the 
scoping and planning process performed by the U.S. Department of Energy (DOE) to 
support remedial action activities at the.Maywood site located in northern New Jersey in 
the boroughs of Maywood and Lodi and the township of Rochelle Park. Remedial action 
at the Maywood site is being planned as part of DOE’s Formerly Utilized Sites Remedial 
Action Program. DOE is responsible for controlling the :release of all contaminants from 
the site. 

Under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), a remedial investigation/feasibility study (RI/FS) must be prepared to support 
the decision-making process for evaluating remedial action alternatives. Consistent with 
U.S. Environmental Protection Agency guidance for conducting an RI/FS, this work 
plan-implementation plan (1) contains a summary of information currently known about 
the Maywood site, (2) presents a conceptual site model that identifies potential routes of 
human exposure to site contaminants, (3) identifies data gaps, and (4) summarizes the 
process and proposed studies that will be used to fill the data gaps. It is DOE policy to 
integrate National Environmental Policy Act (NEPA) values with the procedural and 
documentation requirements of CERCLA. DOE has determined that an environmental 
impact statement is the appropriate level of NEPA review for the Maywood Site. An 
environmental impact statement (EIS) IP is prepared to provide guidance for the 
preparation of an EIS and records the results of the scoping process. Nothing in this 
WP-IP is intended to represent a statement on the legal applicability of NEPA to remedial 
actions under CERCLA. This integrated NEPA/CERCLA WP-IP also describes the 
approach that will be used to evaluate potential remedial action alternatives and describes 
the organization, project controls, and task schedules that will be employed to address both 
CERCLA requirements and NEPA values. 

., 

.- 
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1.0 INTRODUCTION 

I 

L, 

i 

The U.S. Department of Energy (DOE) intends to conduct a comprehensive review 
and analysis leading to remedial action for a set of properties, collectively referred to 
as the Maywood site, in and near Maywood, New Jersey. Action will be taken under 
DOE’s Formerly Utilized Sites Remedial Action Program (FUSRAP). The U.S. Atomic 
Energy Commission @EC), a predecessor agency of DOE, established FUSRAP in 1974 
to identify and decontaminate sites where radioactive contamination remained from 
activities carried out under contract to the Manhattan Engineer District and the AEC. 
Congress authorized and requested DOE to clean up radioactive contamination at the 
Maywood site 3s part of a decontamination research and development project under 
FUSRAP through the Energy and Water Development Appropriations Act of 1984. DOE 
and the U.S. Environmental Protection Agency (EPA) Region II have divided between 
themselves the responsibility for cleanup of radioactive and chemical contamination 
identified on the Maywood site. This division is based upon DOE’s assigned responsibility 
under FUSRAP, EPA’s statutory responsibilities, and a negotiated Federal Facilities 
Agreement (FFA) between DOE and the EPA Region II office that was signed on 
September 17, 1990, and became effective on April 22, 1991 (DOE 199Ob). 

The Maywood site is comprised of the Maywood Interim Storage Site (MISS) and 
various vicinity properties - including the Stepan Company property (former Maywood 
Chemical Works) and numerous residential, commercial, federal, state, and municipal 
properties in Maywood, Rochelle Park, and Lodi, New Jersey. The MISS is a temporary 
storage site on the northern comer of property that was once owned by the Stepan 
Company. It is the only property of the Maywood site that is owned by DOE and the only 
one over which DOE has direct control. The limits of DOE’s responsibilities for the 
Maywood site are defined under the definition of FUSRAP waste in Section 1.4.2. 
Excavated soils from several decontaminated properties are currently stored on the MISS 
pending a decision on their final disposition. TO date, 82 vicinity properties have been 
designated for cleanup, and designation is being considered for 2 more properties. Of the 
82 designated properties, 25 have been fully decontaminated, and 2 have been partially 
decontaminated. Characterization reports have been published for 55 of the 56 properties 
not yet fully decontaminated. 

1.1 GENERAL. SITE INFORh%ATiON 

The Maywood site is in a highly developed area that is north-northwest of downtown 
Manhattan (New York City) and northeast of Newark, New Jersey. Politically, it is located 
in the borough of Maywood, borough of Lodi, and township of Rochelle Park, New Jersey 
(Figure 1). Properties in these communities became contaminated as a result of thorium 
processing at the former Maywood Chemical Works. In addition, some properties in the 
borough of Lodi, New Jersey, became contaminated as a result of fill materials or stream 
deposits from old Lodi Brook, which originated at the Maywood Chemical Works. The 
MISS, Stepan Company property, and other vicinity properties may also be contaminated 
with nonradioactive contaminants. 

i i 
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FIGURE 1 Location of the Maywood Interim Storage Site, Maywood, New Jersey 

-- 



1-3 

The Maywood Chemical Works was founded in 1895. In 1916, the company began 
processing monazite sand to extract thorium for use in manufacturing gas mantles for 
various lighting devices. The company continued this work until 1956. Process wastes from 
manufacturing operations were pumped to areas surrounded by earthen dikes on property 
west of the plant. Subsequently, some of the contaminated wastes migrated onto adjacent 
properties along Grove Avenue and Park Way. In 1932, New Jersey Route 17 was built 
through the Maywood Chemical Works property over the earthen dikes, separating the 
property into two areas. Several tunnels were constructed under Route 17, apparently to 
allow continued access between the two areas. 

In 1954, the AEC issued a license to the Maywood Chemical Works to possess, 
process, manufacture, and distribute radioactive materials. The Stepan Chemical Company 
(now called the Stepan Company) purchased the Maywood Chemical Works in 1959, in 
1961, the company was issued an ABC radioactive materials storage license because of the 
contaminated wastes on-site. The Stepan Company itself was never involved in the 
manufacture or processing of any radioactive materials. Beginning in 1963, the Stepan 
Company performed a series of remedial actions to stabilize or remove and bury 
radioactive materials on-site (see Section 2.2). A number of radiological surveys of the 
Stepan Company site and vicinity have been conducted to identify the locations of 
radioactive contamination resulting from past manufacturing and processing activities (see 
Section 2.4.2). Limited chemical sampling has also been performed. 

- In December 1982, EPA proposed to include the Maywood site on its National 
Priorities List (NPL). The NPL listing occurred on September 8, 1983, with the 
designation “Maywood Chemical Company Site.” The interim storage of residual 
radioactive wastes at the site began in 1984. 

1.2 JUSTIFICATION AND OBJECTIVES FOR THE PROPOSED ACTION 

The primary threat to human health and the environment associated with the 
Maywood site is related to the potential for uncontrolled releases of contaminants from 
exposed surfaces and subsurface disposal areas. Contaminants could be released from 
these sources via infiltration and percolation, wind dispersal, gaseous emissions, surface 
runoff, leaching to groundwater, and disturbance by humans or animals (see Section 3.0). 
Direct exposure to gamma rays at the site is also a possibility. Releases from the materials 
currently being stored at the MISS could also occur (e.g., as a result of containment system 
failure due to a natural disaster or as a result of discontinuation of facility maintenance in 
the future). Therefore, the permanent disposition of stored materials and the cleanup and 
disposition of currently uncontained materials are necessary for the long-term protection of 
human health and the environment in the area. 

The overall objective for remedial action at the Maywood site, both at MISS and 
off-site, is to eliminate, reduce, or otherwise mitigate the potential for exposure to 
contaminants in order to minimize threats to human health and the environment resulting 
from such exposure. Specific objectives of the remedial action process are as follows: 
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l Characterize contamination at the site 

l Assess potential risks to human health and the environment that could result 
from exposure to site contaminants 

l Mitigate any immediate hazards associated with site conditions 

l Assess potential remedial action alternatives and select and implement a 
permanent remedy 

l Minimize potential health hazards to personnel conducting characterization -, 
and remedial action activities 

All remedial action activities at the Maywood site will be conducted in accordance 
with provisions of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) for applicable or relevant and appropriate requirements 
(ARARs) (see Section 3.8). 

13 ENVIRONMENTAL COMPLIANCE PROCESS 

Remedial and removal actions conducted by DOE at the Maywood site are being 
coordinated with EPA Region II under CERCLA, as amended by the Superfund Amend- 
ments and Reauthorization Act (SARA). It is DOE policy to integrate the requirements of 
CERCLA with the values of the National Environmental Policy Act (NEPA) for remedial 
actions at sites for which it has responsibility. The remedial investigation/feasibility study 
(RI/FS) conducted under CERCLA is the primary process for environmental compliance 
associated with DOE remedial actions. Under the integrated CERCLA/NEPA policy, the 
CERCLA process is supplemented, as appropriate, to incorporate NEPA values. This 
work plan-implementation plan (WP-IP) outlines the approach for evaluating remediation 
alternatives for the Maywood site. 

_- 

A key element of the integrated CERCLA/NEPA process is to determine the level of 
environmental analysis appropriate under NEPA. This determination is a function of many 
factors, including the complexity of a proposed action, the likelihood for significant 
environmental impacts, and the potential for considerable public interest. DOE has 
determined that an environmental impact statement (EIS) is the appropriate level of 
NEPA review for the Maywood site. Thus, DOE is preparing an RI/FS-EIS to determine 
the nature and extent of existing contamination and to evaluate alternative response 
actions for the site. 

The Maywood site is one of four FUSRAP sites in New Jersey. The other three ftes, 
located at Wayne, Middlesex, and New Brunswick Laboratory (see Figure 2), have similar 
contaminants and environmental issues. Because the four sites are not located near each 
other, DOE is planning to conduct separate response actions at each site. The Wayne site 
is located 21 km (13 mi) west of the Maywood site in Passaic County; both the Middlesex 
site, located 50 km (31 mi) southwest, and New Brunswick Laboratory, located 48 km 
(30 mi) southwest, are in Middlesex County. 
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DOE has determined that response actions at the Wayne and Middlesex sites will also 
require preparation of an RU’FS-EIS. DOE intends to use the RI/FL%EIS for the Maywood 
site as a lead document, which will address common issues associated with remedial actions 
at all three sites. The CERCL&NEPA documents for Wayne and Middlesex will focus on 
site-specific impacts and refer back to the lead document on common issues. 

This RI/FS-EIS WP-IP describes the history, environmental setting, and nature and 
extent of contamination at the Maywood site (Section 2.0) and presents an initial 
evaluation of site contamination (Section 3.0). This initial evaluation addresses potential 
contaminant sources, environmental transport mechanisms and receptors, and data gaps. 
In addition, the WP-IP identifies preliminary response objectives, technologies, and 
alternatives for site remediation (Section 3.0). Activities planned to obtain the data 
needed for completion of the RI/FS-ElS process and the 14 standard tasks for completing 
an RI/FS are also presented (Sections 4.0 and 5.0). Finally, the WP-IP describes the 
schedule, organization, and project controls that will be employed to fulfill the 
requirements of the proposed studies (Section 6.0). This WP-IP also includes the following 
appendixes: Appendix A, DOE Radiological Protection Requirements and Guidelines; 
Appendix B, Potential Response Actions and Technologies for Environmental Media at the 
Maywood Site; Appendix C, Scoping Process; Appendix D, Responses to Public Scoping 
Comments; Appendix E, Related Federal Projects; and Appendix F, English/Metric- 
Metric/English Equivalents. 

1.4 EXTERNAL INVOLVEMENT 

1.4.1 Coordination with Other Agencies 

Consultation with certain federal and state agencies is required by statute. In 
addition, many federal and state agencies have some degree of responsibility for certain 
geographical or resource areas addressed in the EIS. Such agencies may have an interest 
in the preparation of the EIS. Federal and state agencies with whom consultation is 
required by law are listed in Table 1. 

Executive Order 12580 delegated to DOE the authority to conduct remedial action at 
sites under its control. Consistent with this order, DOE is the lead agency for remedial 
action at the Maywood site. The DOE plans and activities for the site are being overseen 
by EPA Region II, and a formal interagency agreement (an FFA to clarify DOE and EPA 
responsibilities) was executed under CERCLA Section 120 because the site is on the NPL 
(Number 167). The major elements of this agreement are descnied in Section 1.4.2. 
Plans and activities for the site are also being coordinated with appropriate New Jersey 
state agencies, including the New Jersey Department of Environmental Protection and 
Energy (NJDEPE). The identification of federal and state regulations that may impact site 
remediation is being coordinated with EPA Region II and NJDEPE, respectively. Through 
its community relations plan for the Maywood site, DOE also provides for the participation 
of federal and state legislators, local and county officials, and the general public in the 
decision-making process for site remediation. 
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TABLE 1 Agencies with Whom Consultation is Required by Law 

Subject Area Legislation 

Endangered 
species 

Migratory 
birds 

Historic 
preservation 

American American Indian Religious Freedom Act, as 
Indian lands amended 

Work in 
navigable 
waters 

Section 404 of Federal Water Pollution 
Control Act 

Prime and 
unique 
farmlands 

Council on Environmental Quality (memo of 
August 30, 1976) 

Floodplains 

Wetlands 

Water-body 
alteration 

Executive Order 11988 

Executive Order 11990 

Fish and Wildlife Coordination Act 

Water and air 
pollution 

Various water pollution and air emission acts 
and standards (e.g., Federal Water Pollution 
Control Act, Clean Air Act, Safe Drinking 
Water Act) 

Land use 

Water use 
and 
availability 

Air 

Radiation 

Siting and 
Plhg 

Endangered Species Act of 1973, as 
amended, state laws 

Migratory Bird Treaty Act 

Archaeological and Historic Preservation Act 
of 1974, Archaeological Resources Protection 
Act of 1979 

Federal Land Policy and Management Act of 
1976 

Water Resources Planning Act of 1965; Safe 
Drinking Water Act; others 

Clean Air Act, as amended 

Various acts and standards (e.g., Clean Air 
Act, Safe Drinking Water Act) 

Noise Pollution and Abatement Act of 1970; 
Noise Control Act of 1972 

State siting acts; county zoning regulations 

U.S. Fish and Wildlife Service; state 
agencies 

U.S. Fish and Wildlife Service 

State Historic Preservation Office; 
President’s Advisory Council 

Potentially affected Indian tribes 

Corps of Engineers 

Soil Conservation Service 

Corps of Engineers; state agencies 

Corps of Engineers; state agencies 

U.S. Fiih and Wildlife Service; state 
agencies 

U.S. &viromnental Protection Agency; 
state agencies 

Soil Conservation Service 

Office of Water Policy; state agencies 

U.S. Environmental Protection Agency; 
state agencies 

U.S. Environmental Protection Agency; 
state agencies 

U.S. Environmental Protection Agency; 
state agencies 

State and county agencies 
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On August 10, 1984, a memorandum of understanding (MOU) between the borough 
of Maywood and DOE was signed, which established the framework for DOE activities in 
the area. The MOU limits DOE activities to storing only materials that originated from 
the former Maywood Chemical Works and storing these materials only at MISS. Pending 
permanent disposition of the materials, the MOU commits DOE to take the necessary 
steps to prevent migration of contamination from MISS and to prevent unauthorized entry 
to the site. 

Two additional CERCLA investigations are taking place in the vicinity of the 
Maywood site. The first is an investigation being conducted by Stepan Company under an 
EPA Region II CERCLA Section 106 enforcement action. This investigation is focused on 
the Stepan Company property and on a drum field that was discovered during drilling in a 
radioactively contaminated area on the adjacent Sears property. DOE and the Stepan 
Company have signed a cooperative agreement to define their respective roles and 
responsibilities. Coordination with the Stepan Company is essential to accomplish a 
complete, cost-effective investigation and appropriate remediation of the Stepan Company 
property and the drum field. DOE plans to address radioactive contamination, mixed 
wastes, any thorium-232 processing wastes, and any chemical contamination shown to have 
migrated from MISS; the Stepan Company will address all other chemical contamination. 
Both DOE and Stepan Company will exchange information beneficial to the other with 
regard to identifying contaminants and determining the extent of contamination. 

-- 

EPA is also performing a CERCLA investigation at the municipal well field in Lodi. 
Monitoring results from the wells indicated detectable quantities of volatile organic 
compounds (VOCs), and one well had elevated levels of radioactivity (principally uranium). 
The well field is no longer being used as a drinking water source. Coordinating the DOE 
effort with this activity is expected to involve at least the exchange of groundwater 
monitoring information. 

For purposes of analysis and assessment, the cumulative risks associated with 
exposure to contaminants will be included in the RI/F,?-EIS for the Maywood site. 
Information generated by EPA Region II related to non-FUN@ wastes will be available 
in a timely manner to support this process [non-FUSRAP wastes are those not covered by 
the definition of FUSRAP wastes given in the FFA (see Section 1.4.2)]. Characterization 
data in the work plan for the Stepan Company property will allow for input into the risk 
assessment for the Maywood RI/l%-EIS. The well field at Lodi is located in proximity to 
the Maywood site, and input from the Lodi CERCLA process may be necessary to ’ 
complete the Maywood RI/FS-EIS process. Periodic meetings between the appropriate 
contractors for all three RI/IS projects have been instituted. Such meetings will enhance 
the exchange of information and streamline investigations. 

1.4.2 Summary of Federal Facilities Agreement 

On September 17, 1990, DOE and EPA Region II negotiated and signed an FFA 
defining the specific responsibilities and interactions of each agency relative to DOE’s 
remedial action activities at the Maywood site (DOE 199Ob). The FFA was signed on 
September 17, 1990, and became effective on April 22, 1991. 

.-. 
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The stated intent of the FFA is to: 

Ensure that the environmental impacts associated with past and present 
activities at the Maywood site are thoroughly investigated and appropriate 
remedial action taken as necessary to protect public health or welfare or the 
environment, 

Establish a procedural framework and schedule for developing, 
implementing, and monitoring appropriate response actions at the Maywood 
site in accordance with CERCLA, the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP), and Super-fund guidance and 
policy, 

Evaluate all past investigative and response actions taken at the site by DOE 
and all related documentation to determine whether they are the functional 
equivalent of, and consistent with, those actions and documentation required 
by CERCLA as amended, the NCP, and Super-fund guidance and policy, 

Facilitate cooperation, exchange of information, and participation of the 
parties in such actions, and 

Ensure that removal and remedial actions at the Maywood site will be in 
compliance with federal and state ARARs. 

In addition, specific elements of the agreement are included to: 

l Identify removal actions that are appropriate at the Maywood site prior to 
implementation of the final remedial action(s) for the site. 

l Identify operable unit alternatives that are appropriate at the Maywood site 
prior to implementation of the final remedial action(s) for the site. 

l Establish requirements for the performance of an RI to determine fully the 
nature and extent of the threat to public health or welfare or the 
environment caused by the release or threatened release of FUSRAP waste 
at the site. 

l Establish requirements for the performance of an FS for the May-wood site 
to identify, evaluate, and select alternatives for the appropriate remedial 
action(s) to prevent, mitigate, or abate the release or threatened release of 
FUSRAP waste at the Maywood site in accordance with CERCLA. 

l Identify the nature, objective, and schedule of response actions to be taken 
at the Maywood site. Response actions at the Maywood site shall attain that 
degree of cleanup of hazardous substances, pollutants, or contaminants 
mandated by CERCLA. 
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l Implement the selected removal actions and final remedial action(s) in 
accordance with CERCLA, the NCP, and Executive Order 12580. 

l Provide for continued operation and maintenance of the selected remedial 
action(s), as necessary. 

l Assure compliance with federal and state hazardous waste laws and 
regulations for matters covered by the FFA. 

As defined in the FFA, “FUSRAP waste” is specifically limited to: 

l All radioactive and chemical contamination, whether commingled or not, 
occurring on the DOE-owned MISS and 

l All radioactive contamination exceeding DOE action levels and related to 
thorium processing at the Maywood Chemical Works site, occurring on a 
vicinity property. _- 

Also included is any chemical or nonradioactive contamination on vicinity properties that 
would satisfy either of the following requirements: 

l If the chemical or nonradioactive contamination is mixed or commingled with 
radioactive contamination that exceeds DOE action levels or 

l If chemical or nonradioactive contamination originated at MISS or if it is 
associated with specific thorium manufacturing or processing activities at the 
Maywood Chemical Works site that resulted in the radioactive 
contamination. 

1.43 Public Participation 

DOE is committed to a program of public participation in the remedial action process 
for the Maywood site. A formal community relations program is in place for the site, the 
purpose of which is to gather information from the affected community, inform the public 
of ongoing and planned activities, and facilitate public input to remedial action decisions. 
In accordance with this program, DOE interacts with the public through such mechanisms 
as news releases, public meetings, discussions with local interest groups, receipt of and 
response to public comments, and the maintenance of a public repository for documents 
and information related to the site and its cleanup. The Maywood community relations 
plan is discussed in Sections 4.4.2 and 5.2. 
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2.0 SITE BACKGROUND AND SE’ITlNG 

2.1 GENERAL SITE DESCRIWION 

The Maywood site includes MISS and a number of residential, commercial, federal, 
state, and municipal properties in its immediate vicinity (Figure 3). It is located in the 
borough of Maywood, borough of Lodi, and township of Rochelle Park, Bergen County, 
New Jersey, and is approximately 20 km (12 mi) north-northwest of New York City and 
21 km (13 mi) northeast of Newark, New Jersey. 

MISS is a 4.7-ha (11.7-acre) fenced lot that was originalIy part of a 12.1-ha (30-acre) 
property owned by the Stepan Company. The site contains a waste storage pile (consisting 
of about 27,000 m3 [35,000 yd’] of contaminated materials), two buildings (Building 76 and 
a pumphouse), a reservoir, and two rail spurs (Figure 4). The lot is bounded on the west 
by New Jersey Route 17; on the north by a New York, Susquehamra, and Western 
Railroad line; and on the south and east by commercial and industrial areas. Residential 
units are located north of the railroad line and within 100 m (300 yd) to the west of the 
MISS. 

Eighty-two vicinity properties in Rochelle Park, Maywood, and Lodi are currently 
designated as being radioactively contaminated as a result of thorium-processing activities 
carried out at the Maywood Chemical Works. In Rochelle Park, the contaminated 
properties include the Ballad property and nine residential units on Grove Avenue and 
Park Way. In Maywood, they include the Stepan Company property, eight residential 
properties on Davison and Latham streets, one residential property on West Central 
Avenue, part of New Jersey Route 17, the Scanel property (vacant), the Sears warehouse, 
the Sears small truck repair shop, and eight commercial properties. In Lodi, they include a 
right-of-way to Interstate 80 and 50 residential, commercial, and governmental properties 
on Trudy Drive, Hancock Street, Branca Court, Long Valley Road, Essex Street, Redstone 
Lane, Columbia Lane, Garibaldi Avenue, Sidney Street, and Avenues B, C, E, and F. 
Additional details regarding the vicinity properties are presented in Table 2 and Figure 3. 

2.2 SITE HISTORY 

The history of the Maywood site began with the construction of the Maywood 
Chemical Works in 1895. In 1916, the plant began extracting thorium and rare earths from 
monazite sand for use in the manufacture of gas mantles for various lighting devices. 
Wastes from this processing were pumped into two areas surrounded by earthen dikes on 
property west of the plant. (These areas were separated from the plant and partially 
covered by the construction of Route 17 in 1932.) Contaminants from these wastes 
subsequently migrated onto adjacent properties located on Grove Avenue and Park Way 
(ANL 1984). 
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FIGURE 3 Map of the Maywood Site Showing the Locations of the Maywood Interim 
Storage Site and Vicinity Properties 
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TABLE 2 Status of the Maywood Site Properties 

Property Type of Property Status’ Reference(s)b , 

Maywood Interim Storage Site, Maywood Storage site 

Sears property, Maywood 

Ballod property, Rochelle Park 

Commercial 

Commercial 

Stepan Company property, Maywood 

Scanel property, Maywood 

Hunter Douglas property, Maywood 

Federal Express property, Maywood 

Gulf station property, Maywood 

DeSaussure property, Maywood 

Sunoco station property, Maywood 

New Jersey Vehicle Inspection Station, 
Lodi 

Bergen Cable property, Lodi 

New Jersey Route 17, Maywood and 
Rochelle Park 

New York, Susquehanna, and Western 
Railroad property (western right-of- 
way), Maywood 

454 Davison Avenue, Maywood 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

State 

Commercial 

State 

Commercial 

Residential 

459 Davison Avenue, Maywood Residential 

460 Davison Avenue, Maywood Residential 

464 Davison Avenue, Maywood Residential 

468 Davison Avenue, Maywood Residential 

C 

C 

C 
R 
-c 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

NUS Corp. (1983) 
BNI (1987f) 

BNI (1987a) 

Cole et al. (1981) 
Crotwell (1985) 
BNI (1986a) 

Morton (1982) 

Kannard (1986a) 

BNI (1987b) 

BNI (1987~) 

BNI (1989v) 

BNI (1989w) 

BNI (1987d) 

BNI (1987e) 

Kannard (1987) 

Kannard (1986b) 

Kannard (1986c) 

ORNL (1986a) 
BNI (1986b) 
ORNL (1986b) 

ORNL (1981a) 
BNI (1986b) 
ORNL (1986c) 

ORNL (1981b) 
BNI (1986b) 
ORNL (1986d) 

ORNL (1981c) 
BNI (1986b) 
ORNL (1986e) 

ORNL (1981d) 
BNI (1986b) 
ORNL (1986f) 
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TABLE 2 (continued) 
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Property Type of Property Stat& Reference(s)b 

459 Latham Street, Maywood Residential 

461 Latham Street, Maywood Residential 

467 Latham Street, Maywood Residential 

10 Grove Avenue, Rochelle Park Residential 

22 Grove Avenue, Rochelle Park Residential 

26 Grove Avenue, Rochelle Park Residential 

30 Grove Avenue, Rochelle Park Residential 

34 Grove Avenue, Rochelle Park Residential 

38 Grove Avenue, Rochelle Park Residential 

42 Grove Avenue, Rochelle Park Residential 

86 Park Way,  Rochelle Park Residential 

90 Park Way,  Rochelle Park Residential 

59 Avenue C, Lodi Residential 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

ORNL (1981e) 
BNI (1986b) 
ORNL (19868) 

ORNL (1981f) 
BNI (1986b) 
ORNL (1986h) 

ORNL (1981g) 
BNI (1986b) 
ORNL (1986i) 

BNI (1984a) 
BNI (1986c) 
ORNL (1986j) 

BNI (1984b) 
BNI (1986c) 
ORNL (1986k) 

BNI (1984c) 
BNI (1986c) 
ORNL (19861) 

BNI (1984d) 
BNI (1986c) 
ORNL (1986m) 

BNI (1984e) 
BNI (1986c) 
ORNL (1986n) 

BNI (19&U) 
BNI (1986c) 
ORNL (19860) 

BNI (1984g) 
BNI (1986c) 
ORNL (1986p) 

BNI (1984h) 
BN’I (1986c) 
ORNL (1986q) 

BNI (1984i) 
BNI (1986c) 
ORNL (1986r) 

ORNL (1984b) 
BNI (1986d) 
ORNL (1986s) 
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Property Type of Property Stat& Reference(s)b 

58 Trudy Drive, Lodi 

59 Trudy Drive, Lodi 

60 Trudy Drive, Lodi Residential 

61 Trudy Drive, Lodi Residential 

62 Trudy Drive, Lodi 

64 Trudy Drive, Lodi 

121 Avenue F, Lodi 

123 Avenue F, Lodi 

3 Hancock Street, Lodi 

4 Hancock Street, Lodi 

5 Hancock Street, Lodi 

6 Hancock Street, Lodi 

7 Hancock Street, Lodi 

8 Hancock Street, Lodi 

9 Hancock Street, Lodi 

10 Hancock Street, Lodi 

80 Hancock Street, Lodi 

Residential 

Residential 

Residential 

Residential 

Resideniial 

Residential 

Residential 

Residential 

Residential 

Residential 

Residential 

Residential 

Residential 

Residential 

C 
R 
V 

C 
R 
V 

D 
C 

C 
R 
V 

D 

C 
R 
V 

C 
R 
V 

C 
R 
V 

C 
R 
V 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

cd 

D 
C 

D 
C 

ORNL (1984c) 
BNI (1986d) 
ORNL (198&) 

ORNL (1984d) 
BNI (1986d) 
ORNL (1986u) 

ORNL (1989a) 
BNI (1989m) 

ORNL (1984e) 
BM (1986d) 
ORNL (1986v) 

ORNL (1989b) 

BNI (198%) 
BNI (1986d) 
ORNL (1986w) 

BNI (1985d) 
BNI (1986d) 
ORNL (1986x) 

BNI (1985a) 
BNI (1986d) 
ORNL (1986y) 

BNI (1985b) 
BNI (1986d) 
ORNL (19862) 

ORNL (1989c) 
BNI (1989a) 

ORNL (1989d) 
BNI (1989b) 

ORNL (1989e) 
BNI (1989c) 

ORNL (19899 
BNI (1989d) 

ORNL (1989g) 
BNI (198Pe) 

BNI (1989x) 

ORNL (198931) 
BNI (19890 

ORNL (1989i) 
BNI (19898) 

- 
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Property Type of Property Status” Referenee(s)b 

100 Hancock Street, Lodi Commercial 

2 Branca Court, Lodi Residential 

4 Branca Court, Lodi Residential 

6 Branca Court, Lodi Residential 

7 Branca Court, Lodi Residential 

11 Branca Court, Lodi Residential 

14 Long Valley Road, Lodi Residential 

16 Long Valley Road, Lodi Residential 

18 Long Valley Road, I-odi Residential 

20 Long Valley Road, Lodi Residential 

22 Long Valley Road, Lodi Residential 

24 Long Valley Road, Lodi Residential 

26 Long Valley Road, Lodi Residential 

11 Redstone Lane, Lodi Residential 

17 Redstone Lane, Lodi Residential 

19 Redstone Lane, Lodi 

Lodi Municipal Park, Lodi 

Residential 

Municipal 

80 Industrial Road, Lodi Commercial 

106 Columbia Lane, Lodi Residential 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

cd 

D 
C 

D 
C 

D 
C 

ORNL (1989j) 
BNI (1989h) 

ORNL (1989k) 
BNI (1989j) 

ORNL (19891) 
BNI (1989k) 

ORNL (1989m) 
BNI (19891) 

ORNL (1986za) 
BNI (1988a) 

ORNL (1986zb) 
BNI (1988b) 

ORNL (1989n) 
BNI (1989y) 

ORNL (1986zc) 
BNI (1988c) 

ORNL (1986zd) 
BNI (1988d) 

ORNL (1986ze) 
BNI (1988e) 

ORNL (1986zf) 
BNI (1988f) 

ORNL (19890) 
BNI (19892) 

ORNL (1986zg) 
BNI (19888) 

ORNL (1986zh) 
BNI (1988h) 

ORNL (1989~) 
BNI (1989i) 

BNI (1989z.a) 

ORNL 1986zi) 
BNI (1988i) 

ORNL (1989q) 
BNI (1989n) 

ORNL (1989,) 
BNI (19890) 
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Property Type of Property Status” Reference(s)b 

99 Garibaldi Avenue, Lodi Residential 

Fire Station No. 2, Lodi Municipal 

Firemen’s Memorial Park, Lodi Municipal 

72 Sidney Street, Lodi Commercial 

113 Essex Street, Maywood (National 
Community Bank) 

160/174 Essex Street, Lodi (National 
Community Bank) 

John F. Kennedy Municipal Park, Lodi 

Commercial 

Commercial 

Municipal 

Interstate 80 (right-of-way), Lodi Federal 

90 Avenue C, Iodi 

108 Avenue E, Lodi 

112 Avenue E, Lodi 

113 Avenue E, Lodi 

79 Avenue B, Lodi 

136 W. Central Avenue, Maywood 

200 Rt. 17, Maywood (Sears small truck 

Residential 

Residential 

Residential 

Residential 

Residential 

Residential 

Commercial 
repair) 

Rt. 17 and Essex Street, Maywood 
(Joseph Muscarelle Associates) 

Commercial 

D 
C 

D 
C 

D 
C 

D 
C 

D 

D 
C 

D 
C 

D 
C 

D’ 

D 

D 

D 

D 

D 

D 

D 

ORNL (1989s) 
BNI (1989p) 

ORNL (1989t) 
BNI (1989q) 

ORNL (1989t) 
BNI (1989r) 

ORNL (1988) 
BNI (1989s) 

ORNL (1989u) 

ORNL (1989v,w) 
BNI (1989t) 

ORNL (198%) 
BNI (1989u) 

ORNL (1989~) 
BNI (1989zb) 

ORNL (19892) 

ORNL (1989za) 

ORNL (1989zb) 

ORNL (1989~~) 

ORNL (1989zd) 

ORNL (1989ze) 

ORNL (1989zF) 

ORNL (1989zg) 

“C = Radiological characterization completed on property. 
R = Remedial action performed on property. 
V = Verification performed on property by independent verification contractor. 
D = Designation survey completed. 

bNUS Corp. = NUS Corporation; BNI = Bechtel National, Inc.; ORNL = Oak Ridge 
National Laboratory. 

‘Only part of site remediated. 
“Property not yet designated. 
‘Partial remediation completed in 1991 as a time-critical removal action. Documentation 
of the cleanup being prepared. 
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Contaminated materials were also disseminated to vicinity properties from the 
Maywood Chemical Works in the form of till. Although the fill consisted of tea and coca 
leaves from another process conducted at the Maywood Chemical Works, it was apparently 
mixed with thorium-processing wastes from the plant. In 1928, wastes were brought to 
several nearby areas for use as mulch and fill. From 1944 to 1946, wastes were apparently 
mixed with thorium-processing wastes from the plant. In 1928, wastes were brought to 
several nearby areas for use as mulch and fill. From 1944 to 1946, wastes were 
transported to a vacant lot at 464 Davison Street for surface grading and for Giling a ditch 
that extended across several lots between Davison and Latham streets. Some of the fill on 
the 464 Davison Street lot was subsequently incorporated by residents into the lawns and 
gardens of nearby properties; a house was constructed on the lot in 1967 (NRC 1981a). 

Additional contaminated materials were apparently disseminated through stream 
action. Old photographs and maps indicate that the course of a previously existing stream 
(Lodi Brook), whose headwaters originate near the Maywood Chemical Works, closely 
coincides with the distribution of contaminated materials in the borough of Lodi 
(Mata 1984). Most of the original stream has since been replaced by a subsurface storm 
drain system. 

In 1954, AEC issued a license to the Maywood Chemical Works for continued 
manufacture of radioactive materials (under the Atomic Energy Act of 1954). Processing 
operations were terminated in 1956, and the plant was sold to the Stepan Chemical 
Company (later shortened to Stepan Company) in 1959. 

Although the Stepan Company did not subsequently process any radioactive materials 
at the plant, they began a cleanup of residual thorium wastes in 1963; the extent of these 
wastes was delineated by AEC inspections and information concerning the past history of 
the site. ,Residues and tailings on the property west of Route 17 were partially stabilized at 
this time. In 1966, 6,400 m3 (8,400 yd’) of contaminated material was removed from this 
property and buried east of Route 17 on the Stepan Company property (Burial Site No. 1) 
(Figure 4). In 1967, an additional 1,600 m3 (2,100 yd3) of materials was removed and 
buried in an area now covered by a plant parking lot (Burial Site No. 2). Finally, in 1968, 
the Stepan Company excavated another 6,600 m3 (8,600 y8) of materials from the property 
west of Route 17 and buried it under an area later occupied by a warehouse (Burial Site 
No. 3). During that same year, AEC conducted a survey of the property west of Route 17 
and certified it for use without radiological restrictions, and the Stepan Company then sold 
this property. The property was purchased by Ballod Associates in the 1970s 
(Cole et al. 1981). 

The presence of radioactive materials in the vicinity of the Stepan Company plant was 
brought to public attention by a private citizen in 1980, who reported the discovery of 
radioactive contamination near Route 17 to the NJDEP. A survey conducted by the state 
identified the contaminants as thorium-232 and radium-226. The NRC was notified of the 
results and undertook additional surveys from November 1980 to January 1981, which 
confirmed high concentrations of thorium-232 in soil samples collected from both the 
Stepan,Company and Ballod properties (NRC 1981a). Because of these results, the NRC 
requested a comprehensive survey of the area. 
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In late January 1981, EG&G Energy Measurements Group conducted an aerial 
radiological survey of the Stepan Company and surrounding properties (EG&G 1981). 
The survey, which covered a 10&m* (4-m?) area, indicated contamination not only on the 
Stepan Company and Ballod properties but also on areas to the north and south of the 
BalIod property. During February 1981, Oak Ridge Associated Universities performed a 
separate radiological ground survey of the Ballod property (Cole et al. 1981); because of 
the results of this survey, the property was designated for remedial action (Coffman 1983). 
Another radiological survey of the Stepan Company and BalIod properties (commissioned 
by the Stepan Company) was conducted in June with similar findings (Morton 1982). 
Limited chemical sampling was also performed by Ebasco Services (1987, 1988). 

Following these investigations, Oak Ridge National Laboratory (ORNL) and Bechtel 
National, Inc. (BNI), embarked on a survey program of properties in the vicinity of the 
Stepan Company plant. Surveys of properties along Davison Avenue and Latham Street 
were performed by ORNL in June 1981, and seven properties were designated for 
remedial action (ORNL 1981a, 1981b, 1981c, 1381d, 1981e, 1981f, 1981g); one additional 
property on Davison Avenue was designated in 1986 (ORNL 1986q). In late 1983, 
properties on Grove Avenue and Park Way were surveyed by BNI, and nine of these 
properties were designated for remedial action (Coflinan 1983). A “drive-by” survey of 
Lodi (using a mobile van) was conducted by ORNL in June 1984 (ORNL 1984a), the 
results of which indicated additional contamination; this survey was followed by ground 
surveys in the area (ORNL 1984b, 1984c, 1984d, 1984e). In September 1983, EPA added 
the Maywood site to the NPL. 

DOE was authorized to undertake a decontamination research and development 
project at the Maywood site by the Energy and Water Appropriations Act of 1984, and the 
site was assigned to FUSRAP. In 1985, in order to expedite cleanup of the vicinity 
properties, DOE negotiated access to a 4.7-ha (11.7-acre) portion of the Stepan Company 
property for use as a storage facility for contaminated materials; this area on the Stepan 
Company property was designated as MISS. Subsequently, DOE began a program of 
environmental monitoring at MISS and removal actions (i.e., cleanup) at the vicinity 
properties. In September 1985, ownership of MISS was transferred to DOE. 

Removal actions were initiated within the context of a two-phase decontamination 
plan. During the first phase, radioactive wastes on the vicinity properties were to be 
removed to MISS, where they would be stored for up to 25 years. During the second 
phase, the stored wastes and all other wastes associated with the former thorium-processing 
activities were to be moved to a permanent disposal site (ANL 1987). During 1984 and 
1985, approximately 27,000 m’ (35,000 yd’) of contaminated materials was removed from 
the Ballod property and from 17 vicinity properties located on Davison Avenue, Latham 
Street, Grove Avenue, and Park Way in Maywood and Rochelle Park. These materials 
were stored in a protective enclosure cell at MISS. During 1985, an additional 380 m” 
(500 yd’) of contaminated materials was removed from eight vicinity properties located on 
Avenue C, Avenue F, Hancock Street, and Trudy Drive in Lodi and another portion of the 
Ballod property in Rochelle Park. These materials were added to the storage pile at the 
MISS property. 
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Because of local opposition, no further removal action was undertaken from 1986 
through 1988. However, environmental monitoring of MISS and surveying of the vicinity 
properties continued. Contamination was detected on 48 of the 53 properties surveyed 
during this period. To date, 82 properties have been designated as having contamination 
that exceeds DOE guidelines for residual radioactivity. Of these, 25 have been fully 
remediated and 2 partially remediated; 55 have been characterized and reports published. 
Designation for cleanup is currently being considered for 2 additional properties that have 
been characterized and reports published. Other properties will be added to this list if 
they are designated for cleanup as a result of the RI/FS-EIS process and ongoing survey 
activities. 

2.3 ENVLRONMXNTAL SEITING 

23.1 Topography 

The Maywood site is located in the glaciated section of the Piedmont Plateau of 
north-central New Jersey. The terrain is generally level, with minor relief created by 
occasional shallow ditches and low mounds; elevations range from 15 to 20 m (51 to 67 ft) 
above mean sea level. The surface slopes gently to the west and is poorly drained 
(Cole et al. 1981). 

2.3.2 Geology and Soils 

Bedrock underlying the Maywood site consists of igneous and sedimentary rock of 
Triassic age. The Brunswick Formation has alternating beds of reddish-brown sandstone, 
mudstone, and shale, and it ranges from 1,800 to 2,400 m (6,000 and 8,000 ft) in thickness 
(Carswell and Rooney 1976). This formation contains three basalt units (Watchung 
Basalt), ranging from 110 to 260 m (350 and 850 ft) in thickness. Erosion of the 
sedimentary rock has created prominent ridges out of the more resistant basalt. 

Unconsolidated materials of glacial origin (boulders, gravel, silt, and clay) overlie the 
bedrock in many parts of the region. The composition and characteristics of these deposits 
vary within the area, according to depositional history. Unstratified deposits laid down 
directly by glaciers (till) contain unsorted rock fragments ranging from clay-sized particles 
to boulders. Stratified materials include bedded, well-sorted units deposited by glacial 
meltwater into streams and lakes. 

Structurally, the local bedrock exhibits a monoclinal dip of 10 to 15” northwest and 
L contains shallow open folds (Carswell and Rooney 1976). The Brunswick Formation is 

characterized by vertical jointing that is parallel to and transverse to the strike of the beds. 
Minor north-trending faults in the Triassic formations are bounded on the northwest by the 
northeast-trending Ramapo Fault. The Ramapo Fault at its nearest location is about 
21 km (13 mi) west-northwest of the Maywood site. Considerable seismic activity has 
occurred along the Ramapo Fault in northern New Jersey/eastern New York 



2-12 

(Algermissen 1983; U.S. Geological Survey, undated). This area is part of an apparently 
broad, diffuse region of seismic activity that extends north-northeast from New Jersey to 
New Brunswick, Canada. However, although numerous earthquakes have been recorded 
locally, they are typically of low magnitude and cause little structural damage. 

Historically, the unconsolidated glacial deposits in the Maywood area were capped with 
a well-developed deciduous forest soil. However, extensive agricultural and urban 
development disturbed or destroyed much of this original soil horizon, and most of the 
current soil cover in the area may be classified as urban fill. 

233 Hydrology and Water Quality 

Surface Water. The Maywood site lies within the Saddle River drainage basin. MISS 
is located approximately 0.8 km (0.5 mi) east of the Saddle River (a tributary of the 
Passaic River) and approximately 1.6 km (1 mi) west of the drainage divide of the 
Hackensack River basin. Drainage conditions at the site are poor. Rainwater runoff from 
MISS empties into the Saddle River via Westerly Brook, which flows under the site and 
Route 17 through a concrete storm drain and eventually empties into the Saddle River. 
Neither the Saddle River nor Westerly Brook is used as a source of potable water 
(Jacobson 1982). 

Groundwater. Groundwater in the Maywood area occurs in both the Brunswick 
Formation and the unconsolidated glacial deposits. The Brunswick Formation is a 
productive aquifer that is a major source of water for public and industrial use (Carswell 
and Rooney 1976; Morton 1982; ANL 1984). Groundwater flows through weathered rock 
and secondary fracture openings in the Brunswick Formation, forming a system of tabular 
aquifers and aquicludes. Wells yield from 1.3 to 47 L/s (20 to 750 gpm). The water is 
moderately mineralized and moderately hard to very hard. 

The unconsolidated glacial deposits provide a more variable source of groundwater. 
Small yields [e.g., 0.13 L/s (2 gpm)] are available from unstratified till deposits, whereas 
stratified stream and lake deposits yield as much as 57 Us (900 gpm). Water quality from 
these deposits is highly variable, depending on location and sediment source; it ranges from 
soft to hard but is generally not mineralized. -_ 

According to the EPA’s proposed Ground Water Classification Guidelines, ground- 
water at the site is at least Class IIA, which is defined as a current source of drinking 
water. Because of this classification, maximum contaminant levels are applicable or 
relevant and appropriate requirements for groundwater at the site. 

.- 

2.3.4 Ecology 

Terrestrial Ecosystems. The Maywood site is located within the glaciated portion of 
the Appalachian Oak Forest Section of the Eastern Deciduous Forest Province 
(Bailey 1978). However, past agricultural and urban development has destroyed the forest 
habitat in the area. Prior to recent removal actions on the Ballod property and MISS, 
these areas supported an early successional community dominated by grasses and forbs 
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with scattered shrubs and trees (e.g., aspen, elm, and oak). The residential properties 
contain plant species common to landscaped yards, such as grasses (fescue and blue grass), 
garden vegetables and/or flowers, evergreen shrubs, and trees (ANL 1984). 

Animal life is limited by the lack of suitable local habitat. Commonly occurring species 
are those adapted to suburban and urban environments. Bird species include house 
sparrow, red-winged blackbird, common crow, common grackle, starling, mourning dove, 
robin, and wood thrush. Mammalian species include Norway rat, house mouse, meadow 
vole, raccoon, eastern cottontail rabbit, opossum, and eastern gray squirrel. Woodchuck 
burrows were observed at MISS prior to recent remedial activities. A small number of 
reptile and amphibian species (e.g., eastern garter snake and American toad) probably 
inhabit the area (ANL 1984). 

Aquatic Ecosystems. Aquatic habitats are limited to drainageways, small temporary 
ponds, Westerly and Lodi brooks, and the Saddle River. No wetlands have been identified 
in the area. Westerly Brook traverses MISS but does not actually constitute an aquatic 
habitat because it is encased in concrete pipe beneath the site. Similarly, much of Lodi 
Brook has been incorporated into a subsurface storm drain system. However, surface- 
feeding ducks (e.g., mallard, black duck) are commonly observed on the Saddle River and 
accessible portions of Westerly Brook. Mosquito larvae, beetles, bugs, snails, isopods, 
midges, aquatic worms, and other invertebrates typically occur in these habitats and in 
stream and temporary pond habitats (ANL. 1987). 

Threatened and Endangered Species. No threatened or endangered species have been 
identified at the Maywood site (Chezik 1989). 

2.3.5 Climate, Meteorology, and Air Quality 

Climate and Meteoroiogy. The regional climate is humid, with a mean annual 
precipitation of about 120 cm (48 in.) and approximately 120 days of precipitation per 
year. August is the wettest month, with an average of 12 cm (4.8 in.) of rain. The area 
receives approximately 77 cm (30 in.) of snow per year. About 25 to 30 thunderstorms and 
an average of less than one tornado (statewide) occur annually. Floods sometimes 
accompany heavy rains associated with storms of tropical origin. Prolonged droughts are 
rare, typically occurring only once every 15 years. Mean monthly temperatures range from 
a January low of -1.2”C (29.8”F) to a July high of 23&C (74.9’F). The prevailing winds 
are from the northwest during October to April and from the southwest during the 
remainder of the year (Gale Research Company 1980). 

Air Quality. Air quality monitoring stations in Bergen County are located in Cliffside 
Park, Fort Lee, and Hackensack. During 1987, these monitoring stations measured sulfur 
dioxide, ozone, nitrogen oxides, carbon monoxide, trace metals, inhalable particulates, 
particulate organic matter, and smoke shade (NJDEP 1988); overall air quality was rated 
“good” for 185 days, “moderate” for 168 days, “unhealthful” for 9 days, and Very 
unhealthful” for 1 day (data were not available’for two days during the year). In 1987, for 
the first time, all New Jersey stations monitoring ozone levels reported violations of the 
primary ambient air quality standards. Cliffside Park reported that ozone levels exceeded 
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the state and federal maximum daily l-hour average of 0.12 ppm (235 cc.g/rn’) on nine days. 
However, other pollutants monitored in Bergen County remained within the state and 
federal standards. During the fall and winter of 19861987, the NJDEP conducted a 
statistical sampling in which New Jersey homes were screened for radon-222. The 
statewide average for the screened homes was 5.2 pCi/L, ranging from 0.1 to 246 pCi/L. In 
Bergen County, the average was 1.81 pCiL, ranging from 0.3 to 19.1 pCiiL (Camp Dresser 
& McKee 1989). 

23.6 Land Use and Demography 

MISS is zoned for commercial and industrial use. Lands adjacent to MISS are zoned 
for limited commercial, light industrial, or single-family residential use. 

The estimated 1990 populations of the boroughs of Maywood and Lodi were 9,470 and 
22,360, respectively; the 1990 estimate for the township of Rochelle Park was 5,590. The 
estimated 1990 population of Bergen County as a whole was 825,400, reflecting a 2 percent 
decrease from 1985 (U.S. Bureau of the Census, unpublished data). 

-- 

2.3.7 Archeological and Historical Sites 

None of the buildings comprising the Maywood site are currently listed in the NutionaZ 
Register of Hhoric Places. Although no archeological surveys have been conducted at the 
site, the history of extensive ground disturbance associated with urban development in the 
area suggests a low probability of finding a site meeting criteria for inclusion in the 
National Register. 

2.4 NATURE AND EXTENT OF CONTAMINATION 

The following discussion of the origins and nature of radioactive and nonradioactive 
contamination at the Maywood site is based on information compiled by reviewing reports 
of previous surveys and historical information about operations conducted at the site. The 
data presented in Sections 2.4.1 and 2.4.2 are summarized in Chapter 3; a complete 
evaluation of these data will be included in the RI report for the Maywood site. 

-- 
The principal contaminants at the Maywood site are radioactive contaminants 

associated with the thorium-232 and uranium-238 decay chains. The contaminants 
originated from the processing of monazite sands for the extraction of thorium and rare 
earth metals by the Maywood Chemical Works. The Maywood Chemical Works also 
produced detergents, alkaloids, essential oils, and lithiated compounds, including lithium 
chloride and lithium hydroxide. 

2.4.1 Origins of the Contamination 

The Maywood Chemical Works was founded in 1895 and in 1916 began processing 
monazite sand to extract thorium and rare earths. The manufacturing process included the 
production of thorium nitrate from monazite sands. In the early decades, from 1916 to 
1954, thorium nitrate was used for gas mantles; later, between 1954 and possibly 1959, it 

-- 
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was used as a product suitable for purification to AEC reactor-grade levels (NRC 1981a). 
Thorium extraction stopped in 1956, but thorium processing using stockpiled material 
continued until 1959. The process may have been modified for AEC products because 
rare earth impurities were essential for brilliance in gas mantles but would be detrimental 
in reactor-grade materials (Albert 1966). This change may be inferred from memos in the 
early 1950s (Harris 1951; Heatherton 1951), which referred to the use of oxalic acid in the 
extraction process; oxalic acid is an expensive material and would not be cost-effective in 
the production of lower-grade mantle material. 

._ 

The process that may have been used to produce thorium nitrate at the Maywood 
Chemical Works for the AEC is diagrammed in Figure 5. The following description of the 
process is based on correspondence about plant operations (Harris 1951; Heatherton 1951; 
National Lead Company of Ohio 1951) and on a reconstruction of the chemical processes 
(Albert 1966; Cuthbert 1958; Eister and Kennedy 1974; Stokinger 1981). 

The process began with monazite sand from 23-kg (504b) sacks being dumped into a 
steam-jacketed tank or sulfating mill and digested with hot suhuric acid for several hours. 
The resultant pasty mass was diluted with water to dissolve the thorium, uranium, and rare 
earths - leaving unreacted morzzite, silica, mtile, and zircon - and then vacuum filtered. 
The filtrate was evaporated, separating the uranium and rare earths from the thorium 
sulfate solution. Reagents, perhaps oxalic acid (NRC 1981a), were added to the thorium 
sulfate solution to form thorium oxalate, and the solution was filtered. Purification 
involved redissolving the thorium oxalate, treating it with a carbonate solution, and 
precipitating it as a hydroxide. Purification of thorium by solvent extraction was not 
performed at the Maywood Chemical Works because the technology was not established 
until 1958 (Teh et al. 1983). During finishing, the thorium hydroxide was dissolved with 
nitric acid in large silica dishes and subsequently evaporated until crystallization was 
complete. The remaining thorium salt was hand ground and packaged in 19-L (5-gal) 
bottles. In this reconstruction, the primary chemicals used in the extraction process would 
be sulfuric acid, nitric acid, ammonium hydroxide, oxalic acid, and ammonium oxalate. 

r Throughout this process, the rare earths would concentrate, either as a product or in the 
waste stream. 

The slurry, containing processing wastes from the thorium operation, was pumped to 
lower-lying areas to the west of the Maywood Chemical Works facility, and earthen dikes 
were constructed to contain the wastes (Cole et al. 1981). A series of retention structures 
appears to have been constructed across an existing stream channel. As one basin was 
fihed with process wastes, another dike was built across the stream to form another basin. 
Historical aerial surveys (Mata 1984) and recent geological and radiological surveys 
(BNI 1987f) show that these retention ponds covered most of the BaIIod and MISS 
properties (Figure 6). The northern diked area was known to contain primarily lithium 
wastes; the southern diked area contained both thorium and lithium wastes (NRC 1981a). 
In addition, various other inorganic and organic chemicals have been identified in soils and 
groundwater at the MISS (BNI 1985e, 1986e, 1987g, 1988j, 1989zc, 1990a; Ebasco 
Services 1987, 1988). 
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FIGURE 6 Retention Ponds and Drainage Pathways at the Maywood Site 
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Because of the low natural abundance of thorium within the area of the Maywood site 
compared with recently measured soil concentrations, it is clear that the contamination at 
the site originated during operation of the Maywood Chemical Works. Geological data 
(BNI 1987f) indicate that contamination on properties near the Maywood Chemical Works 
site resulted from deposition within the Lodi Brook stream channel, swampy areas, and 
adjacent areas affected by flood or high-water events. In addition, some contaminants 
apparently were eroded from the Ballod property onto adjacent properties on Grove Street 
and Park Way and some were spread down two streams crossing the Sears property 
(BNI 1987a), resulting (at least partially) in contamination of the Sears property and 
properties farther south in Lodi along the former Lodi Brook (Figure 6). The 
contamination of many commercial properties (e.g., Scanel, Gulf station, and Sunoco 
station) may have resulted from fill emplacement as well as from stream transport 
(Kannard 1986a; BNI 1987d, 1989v). Aerial surveys (Mata 1984) and historical records 
(BNI 1987f; Morton 1982; NRC 1981a) also indicate that sludge was removed from the 
Ballod property on three occasions and buried on the Stepan Company property. 

Contamination of residential areas in Lodi may have resulted from the use of 
contaminated fill for landscaping and/or from stream deposition (BNI 1989c). According 
to an area resident, fill from an unknown source was brought to Lodi and spread over 
large portions of the previously low-lying and swampy area; however, the dominant 
mechanism is believed to have been migration of contamination along the former Lodi 
Brook (BNI 1989c). 

Residential areas between Davison and Latham streets were probably contaminated 
when wastes from the Maywood Chemical Works were used as fill in the area. 
Information about seven of these properties was obtained from the owner of a property on 
Latham Street whose father moved there in 1928 and was employed by the Maywood 
Chemical Works (ORNL 1981f). According to this information, much of the processing 
wastes from a separate plant operation was in the form of a rich organic material 
consisting of decaying tea and coca leaves, and this material was removed on several 
occasions, with company approval, and used as mulch for gardens, flowers, and shrubbery 
and as general fill material for lawns. Apparently, thorium-processing wastes from the 
mantle operation were mixed with this organic material. Specifically, the resident’s father 
owned a vacant lot at 464 Davison Avenue, and he had many truckloads of the material 
deposited on this property. The material was used primarily to fill in a ditch that laterally 
traversed the back of several lots between Davison Avenue and Latham Street. In 
addition, many neighbors in the area used this material in vegetable and flower gardens 
and as fill for low spots on their properties. After the material was spread over the 
Davison Avenue lot, the lot was sold, and a house was constructed on the property in 1967. 

2.4.2 Radiological Conditions 

Maywood Interim Storage Site. Several radiological surveys were conducted at the 
Maywood Chemical Works between 1963 and 1968 to support AEC licensing activities at 
the site (Jones 1987). The results of these surveys indicate that the tailings pile and slurry 
pile contained radioactive materials. These materials were subsequently buried in Burial 
Sites Nos. 1, 2, and 3. In one AEC survey taken over the slurry pile with an open-shield 
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Geiger-Mueller counter, readings ranged from 0 to 9 mR/h at waist level and were 
5.5 mR/h at contact with the top of the pile. Because open-shield readings contain both 
beta and gamma components, these readings are higher than the gamma-only readings 
discussed in this section. Moreover, these readings were taken close to the source, which 
tends to give higher numbers. Presumably, the maximum contact readings observed were 
lower than the waist-level readings because of either different measurement locations or 
the wider field of view at waist level when surrounded by a diffuse inhomogeneous source. 

Some level of contamination was also detected in various environmental media, as 
follows: soil, 0.1 to 40 mR/h (contact); surface water, 0.05 to 0.1 mRjh (contact); and 
vegetation, 0.1 to 0.2 mR/h (contact). Generally, water and vegetation will not give meter 
readings even when highly contaminated internally. These readings probably indicate that 
surfaces are contaminated with radioactive particulates. Building 21 had ambient levels 
ranging from 0.6 to 8 mR/h. From the AEC survey and other surveys, it was concluded 
that large portions of the site were contaminated and that some remedial action was 
needed. 

Three separate excavations and burials were conducted between 1966 and 1968 to 
prepare a portion of the Stepan Company property to be certified for use without 
radiological restrictions (BNI 1987f). In a 1968 closeout survey, AEC indicated that the 
criteria for release without restrictions had been met in the former waste storage area and 
southern dike. Average gamma-ray readings at the southern dike ranged from 0.05 to 
0.1 mR/h, with maximum readings up to 0.3 mR/h (Jones 1987). 

In September 1980, the NJDEP received a letter from a private citizen reporting that 
he had found radioactive contamination in an area near Route 17 in Rochelle Park 
(NRC 1981a). Subsequent surveys and soil sample analyses by NJDEP in October 1980 
identified the presence of thorium-232 and radium-226 in the area currently identified as 
MISS (NJDEP 1980a, 1980b). The gamma readings at 0.9 m (3 ft) above ground level 
ranged from 16 to 420 pR/h and generally increased in an easterly direction away from 
Route 17 toward the distribution warehouse (1,000 cLR/h = 1 mR/h). Maximum 
ground-level gamma readings approached 1,000 pR/h. Soil samples collected from this 
area contained concentrations of thorium-232 ranging from 0.29 to 74 pCi/g and 
radium-226 ranging from less than 1.0 to 14 pCi/g (NJDEP 1980a, 1980b). 

Additional surveys conducted by the NRC in November 1980 (NRC 1981a) confirmed 
the previous reports of contamination. The survey results indicate aboveground gamma 
radiation levels ranging ti-om 0.02 to 3 mR/h. Soil samples collected from areas where 
radiation levels were above 1 mR/h had thorium concentrations ranging from 700 to 
3,000 pCi/g. The radioactive contamination appeared to be either a white or yellow 
clay-like material, quite different from the local brown-sandy soil (NRC 1981a). 

An aerial radiological survey to measure terrestrial gamma radiation was performed in 
January 1981 over a lo-km* (4mi*) area centered on the Stepan Company property 
(EG&G 1981). The isoradiation contours for gross exposure rates (derived from gross 
count rates) are shown in Figure 7. These values include the 6- to 7.5~,uR/h average 
background activity in the area. Areas of higher than normal gamma exposure rates have 
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been observed directly over the BaIIod Associates, Stepan Company, and Sears area 
properties (large central contours); over the Davison Avenue and Latham Street properties 
(to the north); and over the Scanel property (to the southeast). In Lodi, south of Essex 
street, three areas of elevated exposure rates appear in the gross exposure rate readings 
but do not appear when the thallium-208 emission at 2.614 MeV is isolated (thallium-208 is 
in the thorium-232 decay series). For the Riverside Cemetery, this is probably due to the 
presence of uranium in granite tombstones. For the other two areas, these readings may 
still be associated with contamination along the former Lodi Brook because both areas 
overlie sites of known contamination (EG&G 1981). Activity due to thorium-232 at 1 m 
(3.3 ft) above ground level ranged from 40 to 70 @/h. 

In May 1981, NRC inspectors surveyed the interiors of 13 buildings on the Stepan 
Company property (NRC 1981b). Building 76, which is part of MISS and adjacent to the 
former thorium-processing area, was the only building with radiation levels above 
0.02 mR/h. Radiation readings ranged Tom 0.06 to 0.2 mR/h. Smear surveys showed no 
detectable removable contamination in any of the buildings. 

Radiation levels on the lawn in the vicinity of the former thorium-processing area 
ranged from 0.1 to 0.5 mR/h (NRC 1981b). Thermoluminescent dosimeters were placed at 
various locations around the MISS from February 10 to March 24, 1981; the measured 
gamma exposure rates ranged from about 15 to 800 pR/h (NRC 1981b). 

Nuclear Safety Associates, Inc., conducted a comprehensive survey of the Stepan 
property, including the MISS area, in June 1981 (Morton 1982). The survey included 
measurements in the buildings, on the plant grounds, on the waste burial pits, and on the 
field at the west end of the site. Gamma exposure rates inside Building 76 ranged from 
about 25 to 130 pR/h, with a geometric mean of 61 @/h; these rates are significantly 
higher than the background gamma exposure rate of 6 to 7.5 @/h in the Maywood area. 
Gamma levels around the periphery of Building 76 ranged from 33 to 400 LcR/h and were 
less than 600 pR/h along the fence between Buildings 76 and 78 (Morton 1982). Elevated 
gamma levels were measured in the southwestern portion of the field between Route 17 
and the rail spur (460 I.LR/h, maximum), in an area in the northwestern quadrant of MISS 
(250 pR/h, maximum), and along the northern fence boundary (200 @/h). 

These aboveground measurements, coupled with in situ gamma measurements and 
gamma spectrum analysis of soil samples, were used to identify deposits of thorium-bearing 
residues in the field (Morton 1982). The survey identified several settling areas with 
near-surface concentrations of thorium-232 ranging from less than 5 pCi/g to about 
2,000 pCi/g. In other areas, thorium-232 concentrations ranged from less than 80 pCi/g to 
about 3,000 pa/g. Thorium concentrations measured in the ground between Buildings 76 
and 78 tended to be higher than at other locations at MISS. Thorium was processed in 
this area, although ah the buildings except 3uiIding 76 and the pumphouse have been 
demolished and the area covered. Peak thorium-232 concentrations of over 6,000 pCi/g 
were measured within 1.2 m (4 ft) of the surface (Morton 1982). 
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From May through August 1986, BNI conducted radiological and limited chemical 
characterization studies of MISS. The results of these studies confirmed that thorium-232 
is a primary radioactive contaminant at MISS, although elevated concentrations of 
radium-226 and uranium-238 were also detected (BNI 1987f). In the center of Building 76, 
a single ambient radon-222 concentration of 0.5 pCi/L was measured. This measurement 
did not confirm the presence of contamination under the building, but the ambient external 
exposure rate of 85 pR/h at 1 m (3.3 ft) is believed to result from the high concentrations 
of materials directly to the east of and beneath the structure (BNI 1987f). 

Near-surface gamma measurements were made with a 2-m x 2-h-1. sodium-iodide, 
thallium-activated, crystal gamma scintillation detector; the crystal is coupled to a 
photomultiplier tube and the signal fed to a scaler. These measurements and previous 
radiological data (EG&G 1981; NRC 1981a, 1981b; Morton 1982; Jones 1987) were used 
to determine the extent of surface contamination as well as the basis for selecting the 
locations of biased soil samples. Near-surface gamma measurements for MISS ranged 
from about 5,000 to 994,000 cpm (BNI 1987f); a measurement of 11,000 cpm is 
approximately equal to the DOE guideline of 5 pCi/g for thorium-232. 

Biased surface soil samples were collected from the 13 locations shown in Figure 8 and 
analyzed for uranium-238, thorium-232, and radium-226 (BNI 1987f). The concentrations 
of thorium-232 and radium-226 in some samples exceeded current DOE guidelines for 
acceptable levels of residual contamination in soils (DOE 1990a - Chapter IV [reproduced 
in Appendix A]). Radium-226 concentrations ranged from 1.7 to 7.9 pCi/g whereas 
thorium concentrations ranged from 3.3 to 95.2 pCi/g. Maximum uranium-238 con- 
centrations were less than 68.7 pCi/g. The DOE guidelines for acceptable uranium-238 
residual contamination in soils have not yet been established for the Maywood site. They 
will be developed on a site-specific basis as part of the RI/ES-EIS process. 

Surface sediment samples were taken from a storm drain and two manholes (Figure 8) 
and analyzed for radium-226, thorium-232, and uranium-238. Concentrations ranged from 
0.8 to 5.4 pCi/g for radium-226 and 1.7 to 18.3 pCi/g for thorium-232 (BNI 1987f); the data 
for uranium-238 are not reported here because of a laboratory error. The average back- 
ground concentration for both thorium-232 and radium-226 in the Maywood area is 
1.0 pci/g. 

Downhole gamma logging was performed at the locations shown in Figure 9; 
concentrations ranged from about 2,000 to more than 4,300,OOO cpm (BNI 1987f). A 
measurement of 40,000 cpm is approximately equal to the DOE guideline for thorium-232 
of 15 pCi/g for subsurface contamination (DOE 1990a). 

Subsurface soil samples were collected at the locations shown in Figure 10 and 
analyzed for uranium-238, thorium-232, and radium-226. Concentrations ranged from 
background levels to 1,699 pCi/g for thorium-232, from background levels to 447 pCi/g for 
radium-226, and from less than 7 to 304 pCi/g for uranium-238 (BNI 1987f). 
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FIGURE 10 Subsurface Soil and Chemical Sampling Locations at the MISS 
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Results of field surveys at MISS indicate that essentially all areas of the site are 
contaminated with uranium-238, thorium-232, and radium-226 and that thorium-232 is the 
major contaminant. In many cases, surface and subsurface contamination levels exceed 
DOE guidelines for acceptable concentrations of thorium-232 and radium-226 in soil. 
Figure 11 shows the extent of surface and subsurface contamination at MISS. 

Additional information about radiological and chemical conditions for MISS and its 

_- 

vicinity properties (including Stepan Company) is being obtained through DOE’s 
environmental monitoring program conducted since 1984 (BNI 1985e, 1986e, 1987g, 
1989zc, 1990a, 1991, 1992). This program is structured around quarterly sampling regimes. 

Monitoring has included quarterly radiological sampling of the surface water drainage 
paths at locations 1 through 4 shown in Figure 12 (BNI 1989zc) and analysis of these 
samples for total uranium, radium-226 and thorium-232. The surface water sampling 
locations were established on the Saddle River (No. 1) and on Westerly Brook (Nos. 2, 3, 
and 4). Location 4 was formerly accessible by a manhole, but the manhole is now welded 
shut and the location is no longer sampled. Locations 5 and 6 were established on the 
Ballod property west of MISS; however, standing water is not always present at these 
locations. Surface water sampling locations were selected on the basis of migration 
potential and discharge routes from the site. Because surface water runoff from the site 
discharges underground to a storm sewer via Westerly Brook, samples are collected both 
upstream (location 3) and downstream (locations 1 and 2). 

Annual average concentrations of total uranium, radium-226, and thorium-232 in 
surface water at the MISS from 1984 through 1991 are presented in Table 3. These data 
show that the concentrations of these radionuclides appear to have remained stable at 
MISS during this time. (In some cases, the concentrations reported in Table 2, and in 
other tables in this section, are lower than background concentrations in the Maywood 
area. (This is not entirely unexpected when site-specific concentrations are low because 
the environment is inherently inhomogeneous and the statistical fluctuations in count rates 
are more apparent at low levels.) 

As part of the environmental monitoring program, sediment samples are also collected 
quarterly at the surface water sampling locations where sediment is present (see 
Figure 12). The results of sediment analyses for the period i984-1991 are presented in 
Table 4. The measured values have been fairly consistent since 1984, although the values 
for total uranium appear to be increasing with time. 

Groundwater monitoring has been conducted quarterly since 1985. Thirty-one on-site, 
upgradient and downgradient wells (Figure 13) are used to monitor the upper and lower 
groundwater systems for total uranium, radium-226, thorium-232, pH, total organic carbon, 
total organic halides, specific conductance, metals, and lithium; sampling for volatiles and 
semivolatiles is conducted during one quarter per year. Monitoring wells labeled MISS or 
B38 and ending in A or S (e.g., MISS-lA, B38W17A, and B38W15S) are shallow wells, and 
wells labeled MISS or B38 and ending in B or D (e.g., MISS-lB, B38W17B, and 
B38W15D) are deeper wells. The MISS-A wells extend approximately 0.9 to 5.2 m (3 to 
17 ft) below the surface, whereas the MISS-B wells extend into the Brunswick Formation 

_- 
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FIGURE 12 Surface Water and Sediment Sampling Locations in the Vicinity 
of the MISS (the numbers 1A and 1B through 7A and 7B refer ta monitoring 
wells MISS-1A and MISS-1B through MISS-7A and MISS-7B, see Figure 13 
for more details on groundwater sampling locations) 
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TABLE 3 Annual Average Concentrations of Total Uranium, Radium-226, and Thorium-232 
in Surface Water at the MISS, 19841991 

Radionuclide Concentratiox? 

Sampling W/L) 
Radionuclide Location” 1984 1985 1986 1987 1988 1989 1990 1991 

Total uranium 1 
2 
3 

Radium-226 1 
2 
3 

Thorium-232 1 
2 
3 

3.0 c3.0 <3.0 c3.0 3.0 c5.0 3 1.7 
3.0 e3.0 e3.0 <3.0 4.3 c5.0 4 1.9 
3.0 e3.0 c3.0 <3.0 3.8 ~5.0 3 1.7 

0.4 0.2 0.4 0.4 0.4 0.3 0.3 0.3 
0.2 0.4 0.4 0.2 0.3 0.3 0.3 0.2 
0.7 0.4 0.6 0.3 0.3 0.4 0.4 0.6 

0.4 0.2 CO.1 co.1 co.1 0.1 <O.l 0.2 
0.5 0.1 0.1 co.1 x0.1 co.1 co.1 0.1 
0.4 0.1 0.1 <O.l 0.1 co.1 co.1 0.2 

‘Sampling locations are shown in Figure 12. Location 3 is upstream of MISS and 
represents background in the area. Locations 4, 5, and 6 are not reported because no 
data are available for these locations for 1986-1991, and only very limited data are 
available for prior years. 

bConcentrations include background. 

Sources: BNI (1985e, 1986e, 19878, 1988j, 1989zc, 1990a, 1991, 1992). 
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TABLE 4 Annual Average Concentrations of Total Uranium, Radium-226, and Thorium-232 
iu Sediments at the MISS, 1984-1991 

Radionuclide Concentratior? 

Sampling (PCW 
Radionuclide Location’ 1984 1985 1986 1987 1988 1989 1990 1991 

Total uranium 1 0.1 0.6 1.0 1.2 1.6 1.5 1.0 3.2 
2 0.3 0.7 1.2 1.1 1.2 0.8 1.0 1.2 
3 1.5 0.8 0.8 1.1 1.0 1.7 1.0 2.5 

Radium-226 1 0.9 0.4 0.2 0.4 0.4 0.5 0.4 0.8 
2 0.5 0.4 0.3 0.3 0.5 0.4 0.5 0.7 
3 0.4 0.5 0.4 0.4 0.4 0.6 0.5 0.5 

Thorium-232 1 0.5 0.3 0.7 0.4 0.4 0.3 0.5 1.4 
2 0.3 0.2 0.7 0.3 0.4 0.3 0.5 0.6 
3 0.6 0.3 0.4 0.3 0.3 0.3 0.3 0.8 

“Sampling locations are shown in Figure 12. Location 3 is upstream of MISS and represents 
background in the area. Location 4 is no longer accessible. No sediment was available at 
locations 5 and 6. 

Concentrations include background. 

Sources: BNI (1985e, 1986e, 19878, 1988j, 1989zc, 1990a, 1991, 1992). 
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bedrock aquifer, approximately 5.2 to 18 m (17 to 59 ft) deep. The groundwater flows 
from the northeast to the southwest in both layers (BNI 1989zc). Thus, wells MISS-2A and 
MISS-2B represent groundwater quality upgradient of MISS. Well MISS-SA-1 has been 
dry since installation, and wells MISS-1A and MISS-7A have been dry during most 
sampling periods. 

,. - 

I 

All but nine of the B38 wells are of recent construction. Well characteristics and 
monitoring data for these wells are available in the 1989 annual site environmental report 
(BNI 1990a). Data from the nine older wells are not yet considered reliable enough to 
release because the wells were installed on Stepan Company property prior to DOE’s 
involvement in this site, and questions remain to be resolved regarding well characteristics. 

The results of groundwater analyses for 19851991 are presented in Table 5. 
Generally, the concentrations of total uranium, thorium-232, and radium-226 have been 
higher in the shallow wells than in the deeper wells (BNI 1989zc). Concentrations of 
thorium-232 and radium-226 have remained relatively stable throughout the period. 
Uranium concentrations, however, have been quite variable and have not exhibited a 
definite trend. Radium-228 to thorium-232 ratios for groundwater at MISS indicate 
disequilibrium; radium-228 values have ranged from about 2 to 70 times the thorium-232 
values (Van Pelt 1988a, 1988b). However, the analytical procedure for radium-228 has 
yielded unusually high detection limits. Most reported data for radium-228 historically 
have been “less than” values, as have thorium-232 results. Because the detection limit for 
radium-228 is much higher than that for thorium-232, a conclusive statement about 
disequilibrium cannot be made. Given results for other media and based on processing 
information, it is likely that radium-228 and thorium-232 are in equilibrium. 

MISS is also monitored for radon, thoron, and external gamma radiation at 12 site 
locations (Figure 14). Radon detectors are maintained near the storage pile and at 
approximately equal intervals along the site perimeter. Two forms of radon are present at 
the site. Radon-222, the most common form, is part of the uranium-238 decay chain; 
radon-220 is part of the thorium-232 decay chain. The results of radon-222 and radon-220 
analyses for 1984-1991 are presented in Table 6. No statistical difference occurred in the 
concentrations of either radionuclide between 1987 and 1988 (RN1 1989zc); the 
concentrations of both, however, decreased in 1985 and increased again in 1987. The 
increase in radon-222 and radon-220 concentrations in 1987 is thought to be related to the 
drought in the Northeast during that year, which increased soil porosity and allowed more 
gas to be emitted (BNI 1989zc). 

The concentrations observed in 1985 for both radon-%22 and radon-220 were the 
lowest recorded at MISS and are statistically different from results for the other monitoring 
years (BNI 1989zc). Statistically significant differences in concentrations did not occur 
between the other years but did occur between monitoring locations. This difference was 
particularly significant for locations 5 and 10, both of which are near areas of known 
contamination. Disturbances of the surface soil cover near these locations in 1986 may be 
responsible for the observed increase in concentrations. This increase may have been 
somewhat mitigated by the placement of clean fill material near these locations in 1987 
(BNI 1989zc). 
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TABLE 5 Amma Average Concentrations of Total Uranium, Radium-226, and Thorium-232 
in Groundwater at the MISS, 1985-1991 

Sampling 
Location” 1985 1986 

Total Uranium (pCi/L) 

1987 1988 1989 1990 1991 

MISS-1A 

MISS-1B 

MISS-2A 

MISS-2B 

MISS3A 

MISS3B 

MISS-4A 

MISS-4B 

MISS-5A 

MISS-SA- 1 

MISS-SB 

MISS-6A 

MISSdB 

MISS-7A 

MISS-7B 
B38WOlS 

B38W02D 

B38W04B 

B38W14S 

B38W14D 

B38W15S 

B38W15D 

B38W18D 

27.0 

c3.0 

3.0 

12.0 

c3.0 

c3.0 

c3.0 

c3.0 

63.0 

b 

1.6 3.3 

0.6 2.4 

0.5 2.1 

0.6 2.0 

0.3 3.3 

0.5 2.0 

100.0 98.8 

c3.0 0.3 

9.0 8.4 

5.0 0.8 

12.0 4.7 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.5 

12.1 

2.2 

15.9 

5.0 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.4 2.2 

1.4 2.1 

0.8 1.0 

1.5 1.2 

1.3 0.8 

3.9 5.5 

0.7 1.0 

- 

3.0 

3.0 

3.0 

3.0 

2.0 

3.0 

3.0 

0.7 1.5 3.0 

8.4 8.0 6.0 

1.1 1.2 3.0 

6.3 7.0 
NA 2.0 

NA 2.2 

0.8 0.9 

NA 3.2 

NA 4.1 

NA 2.6 

NA 4.8 

NA 4.8 

- 

4.0 
3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

4.0 

3.0 

2.9 

2.9 

2.7 

1.2 

2.0 

2.6 
- 

- 

3.4 

2.3 

3.5 

4.5 
1.6 

1.2 

1.7 

4.3 

4.0 

2.9 

5.3 

7.4 
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Sampling 
Location” 1985 1986 

Radium-226 (pCi/L) 

1987 1988 1989 1990 1991 ._ 

MISS- 1A 

MISS-1B 

MISS-2A 

MISS-2B 

MISS-3A 

MISS-3B 

MISS-4A 

MISS-4B 

MISS-5A 

MISS-SA-1 

MISS-5B 

MISS-6A 

MISS-6B 

MISS-7A 

MISS-7B 

B38WOlS’ 

B38W02D 

B38W04B 

338W14S 

B38W 14D 

B38W15S 

B38W15D 

B38W18D 

0.1 

0.6 

0.4 

0.3 

0.4 

0.3 

0.4 

0.3 

0.2 

0.6 0.4 

0.5 0.4 

1.5 0.4 

0.6 0.6 

0.5 0.3 

0.4 0.5 

0.6 0.8 

0.3 

0.2 

0.4 

0.2 

0.4 

0.5 

0.3 0.4 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

0.3 

0.5 

0.3 

0.1 

0.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.9 1.4 0.7 

1.0 1.3 0.9 

0.7 1.0 0.6 

1.2 1.6 1.0 

0.8 1.0 0.5 

2.8 3.8 2.0 

1.4 1.3 0.7 

0.3 

0.8 .; 

0.3 

1.9 _x 

0.4 

0.4 

0.7 

2.0 

0.7 

1.0 0.6 

1.3 0.8 

0.9 0.5 

0.2 

1.0 

0.7 
._. 

1.5 0.8 0.5 0.2 

NA 1.1 0.7 1.0 

NA 0.9 1.0 1.2 

1.0 1.2 0.4 0.6 

NA 1.0 0.5 1.1 

NA 1.0 0.5 0.2 

NA 1.2 0.8 0.2 

NA 0.7 0.5 0.3 

NA 0.7 0.5 1.4 
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Sampling 
Location* 1985 1986 

Thorium-232 (pCi/L) 

1987 1988 1989 

MISS-1A 

MISS-1B 

MISS-2A 

MISS-2B 

MISS-3A 

MISS3B 

MISS-4A 

MISS-4B 

MISS-5A 

MISS-SA-1 

MISS-5B 

MISS-6A 

MISS-6B 

MISS-7A 

MISS-7B 

B38WOlS 

B38W02D 

B38W04B 

B38W14S 

B38W14D 

B38W15S 

B38W15D 

B38W18D 

0.1 

CO.1 

0.3 

co.2 

co.1 

co.2 

CO.1 

co.1 

co.1 

co.2 

<0.2 

co.2 

co.2 

CO.1 

CO.1 

0.3 

co.2 

co.2 

co.3 

co.1 

0.1 

co.2 

co.2 co.2 

NA’ NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

co.3 

co.1 

co.1 

co.1 

co.2 

CO.1 

0.3 

co.1 

0.3 

CO.1 

co.1 

co.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

co.3 

0.4 

<0.3 

0.7 

co.3 

1.6 

co.2 

<0.2 

co.2 

0.3 

co.3 

NA 

NA 

co.2 

NA 

NA 

NA 

NA 

NA 

CO.3 

0.5 

0.3 

0.5 

co.2 

3.4 

co.2 

co.3 

0.5 

co.2 

co.2 

0.2 

0.3 

co.2 

0.4 

0.3 

0.5 

co.2 

0.3 

- 

0.3 

0.3 

0.2 

0.3 

0.1 

2.0 

0.2 

0.1 

0.4 

0.1 

0.2 

0.2 

0.3 

0.1 

0.2 

0.2 

0.2 

0.1 

0.1 

- 

0.1 

0.2 

0.1 

0.6 

0.2 

0.1 

0.1 

0.5 

0.6 

0.1 

0.2 

0.2 

0.1 

0.7 

0.1 

0.2 

0.1 

1.2 
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TABLES (continued) 

“Sampling locations are shown in Figure 13. Background wells: MISS-2A and MISS-2B 
(operational 1985; B38W04B (operational 1988); B38WOlS and B38W02D 
(operational 1989). New monitoring wells: B38W14S, B38W14D, B38W15S, B38W15D, and 
B38W18D (operational 1989). 

“A hyphen indicates that no measurement was made because the well is a shallow well used 
to monitor groundwater in unconsolidated material and, therefore, occasionally does not 
contain water. 

‘NA = no data available because the weIl was not operational at this time. 

Sources: BNI (1985e, 1986e, 19878, 1988j, 1989zc, 1990a, 1991, 1992). 



. 

2-37 

NEW SITE BOUNDARY A -7 ^rmTr. .?.-m A^^? 

/ NEW SITE BOUNDARY A+ 

TRACK-ETCH DETECTOR/ 
l THERMOLUMINESCENT \ \ 1 I 

OOSIMETER LOCATIONS 
-a- FEh-- - ICE LINE NOTE: MONITORING LOCATIONS RETAINED 

ON FENCE LINE OF FORMER SITE 

0-o 

SCALE APPROXIMATE 

a BOUNDARY TO PROVIDE FOR 
CONSISTENCY OF DATA SOURCES. 

FIGURE 14 Radon and External Gamma Radiation Monitoring Locations at the MISS 



TABLE 6 Annual Average Concentrations of Radon-220 and Radon-222 at the MISS, 1984-1991 

Sampling 
Location” 1984 

Radon-Z!@ (pCi/L) Radon-222b (pCi/L) 

1985 1986 1987 1988 1989 1990 1991 1984 1985 1986 1987 1988 1989 1990 1991 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
I2 
ud 
14’ 
18 
19 

8.1 0.5 <MDL 0.2 0.4 0.5 -c 1.1 0.9 0.3 0.6 0.7 0.6 0.4 0.3 0.5 
2.1 0.6 <MDL 0.3 0.5 0.5 - 0.9 0.8 0.2 1.2 1.2 0.9 0.4 0.5 0.6 
2.1 0.3 0.1 0.4 0.2 0.4 - 0.4 0.9 0.3 1.2 1.5 0.6 0.4 0.4 0.5 
1.4 0.5 <MDL <MDL 1.4 0.4 - 1.3 0.8 0.4 1.6 1.1 1.9 0.9 0.6 0.4 
9.9 3.2 9.2 9.2 6.4 7.3 - 19.4 1.3 0.5 9.9 9.7 7.4 1.0 2.0 0.8 
1.1 1.0 0.6 1.3 1.0 0.7 1.6 1.2 0.2 1.9 2.4 1.4 0.6 0.4 0.5 
0.2 0.3 <MDL 0.5 0.3 0.6 - 0.5 0.9 0.2 0.9 1.1 0.8 0.6 0.4 0.6 
0.6 0.02 0.07 0.4 0.1 0.3 - 0.1 0.6 0.3 0.8 1.0 0.4 0.4 0.3 0.6 

<MDL 0.2 <MDL 0.1 0.2 0.1 - 0.4 1.0 0.2 0.9 1.1 05 0.5 0.3 0.6 
2.1 2.7 6.0 4.0 0.5 0.4 - 1.7 0.8 0.4 6.5 4.9 1.0 0.6 0.4 0.6 

<MDL 0.2 0.04 0.1 0.4 0.2 - 0.9 2.7 0.2 13 0.8 0.8 0.5 0.3 1.2 
1.4 1.2 1.7 1.7 0.6 0.3 - 1.5 1.4 0.2 2.6 23 1.1 0.8 0.3 0.7 
1.2 2.9 0.6 0.2 0.1 0.1 - 0.7 0.7 0.3 1.2 1.1 0.4 0.5 05 0.6 y w 

<MDL 0.1 0.4 0.3 < MDL co.1 00 - 0 1.3 0.4 1.0 0.8 0.3 0.5 03 0.4 
NA NA NA NA NA 0.1 - 0.1 NA NA NA NA NA 0.4 0.4 0.5 
NA NA NA NA NA co.1 - 0.1 NA NA NA NA NA 0.4 0.5 0.6 

“Sampling locatious are shown in Pie 14. 

bAU results include background; MDL = minimum detection limit; NA = no data available because wells not established until 1989. 

Que to thoron detector quality control and supply problems, thoron values for 1990 were not obtained. 

%..0cati0n 13 is a quality control for Location 1. 

‘Location 14 is a background detector located at the New Jersey Department of Health, Paterson, about 22 km (14 mi) west of the MISS. Additional background 
detectors were established in RocheUe Park during January 1989 at the tire station (location 18) and the post office (location 19), both of which are about 0.8 km 
(0.5 mi) south of the MISS. 

Sources: BNI (1985e, 1986e, 1987g, 1988j, 1989x, 1990a, 1991, 1992). 
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Background concentrations measured at sampling location 14 sometimes exceed 
concentrations measured at MISS. This may be due to normal variations at low 
environmental levels. However, locations 1 and 13 are duplicates and also show variations, 
sometimes quite disparate. This may be related to the inherent statistical nature of the 
alpha-track monitors, for which it is assumed that alpha decays are recorded randomly, but 
fairly uniformly, over the detector surface; at low concentrations, this may not be true. 

External gamma radiation levels were measured at 12 locations corresponding to the 
radon monitoring locations shown in Figure 14. Each monitoring station contains a 
minimum of four dosimeters, which are replaced after 1 year of accumulated exposure. 
The results of external gamma radiation measurements for 1984 through 1991 are 
presented in Table 7. 

Stepan Company Property. Several of the early radiological surveys covered not only 
the area currently designated as MISS but also the Stepan Company property. Surveys 
that included the Stepan Company property were conducted by EG&G (198X), the 
NRC (1981a, 1981b), and Nuclear Safety Associates (Morton 1982). 

An aerial survey by EG&G (1981) showed the areas of highest radiation levels directly 
over the Stepan Company facility, with gamma exposure rates ranging from 40 to 70 cLR/h 
at 1 m (3.3 ft) aboverround. Gamma exposure rates were also measured by the NRC. 
Thermoluminescent dosimeters were placed at various locations around the perimeter of 
the Stepan Company facility from February 10 to March 24, 1981; the measured gamma 
exposure rates ranged from about 10 to 84 @/h (NRC 1981b). 

Water samples were collected by the NRC from two private wells in the immediate 
vicinity of the Stepan Company facility, from municipal water at the facility, and from 
Westerly Brook downstream of the facility. No radioactivity above background levels was 
detected in any of these samples (NRC 198l.a). 

The NRC also conducted radiological surveys of buildings on the Stepan Company 
property. Surface wipes were taken from 15 locations throughout a warehouse (Building 3) 
that was built above Burial Site No. 3 (NRC 1981a). These samples were analyzed for 
removable surface alpha activity, and no contamination was detected above the minimum 
detectable alpha activity of 1 pCi/lOO cm*. In addition, the survey failed to detect any 
gamma exposure rates above the background level of about 0.006 to 0.025 mrem/h 
(NRC 1981a). Air particulate samples collected in the building had no activity other than 
that due to the decay products of naturally occurring radon-222 (NRC 1981a). Surveys 
were also conducted on the interiors of 13 buildings. Only Building 76, currently 
designated as part of MISS, had radiation levels greater than 0.2 mR/h. Furthermore, 
smear surveys showed no detectable removable alpha contamination in any of the buildings 
(NRC 1981b). 

Surface samples were collected from 12 buildings on the Stepan Company property by 
Nuclear Safety Associates and analyzed for alpha activity. Only 3 of 44 samples exhibited 
any detectable alpha activity, and none of these exceeded 1 dpm/lOO cm* (Morton 1982). 



TABLE 7 Annual Average External Gamma Radiation Levels at the MISS, 1984-1991 

Radiation LeveY (mR/yr) 
Sampling 
Location” 1984 1985 1986 1987 1988 1989 1990 1991 

Boundary 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

196 27 38 29 21 29 16 21 
182 130 91 69 109 112 80 93 
368 272 172 121 186 154 139 121 
287 106 83 67 85 68 54 38 
147 15 24 36 16 13 9 6 
148 15 18 37 30 9 10 10 
176 38 23 39 32 17 9 12 
759 627 496 521 317 173 150 153 

90 57 50 61 59 35 31 31 
208 180 88 79 106 90 82 73 

On-site 
1 
2 

13d 

91 48 41 36 40 28 24 25 
89 50 51 43 52 35 30 26 
80 46 35 33 39 27 21 25 

Off-site’ 
14 NA 108 63 
18 NA NA NA 
19 NA NA NA 

58 78 63 63 60 
NA NA 64 64 59 
NA NA 56 78 62 

*Sampling locations are shown in Figure 14. 
bMeasured background has been subtracted at on-site and boundary locations. 
‘Location 10 is an area of known contamination (Morton 1982). 
%xation 13 is a quality control for Location 1. 
‘NA = no data available because the wells were not yet operational. Location 14 is a 
background detector established in September 1984 at the New Jersey Department of 
Health, Paterson, about 22 km (14 mi) west of the MISS; no measurement was taken in 
1984. Additional background detectors were established inRochelle Park during 
April 1988 at the fire station (location 18) and the post office (location 19), both of which 
are about 0.8 km (0.5 mi) south of the MISS. 

__ 

-- 

-, 

-- 

Sources: BNI (1985e, 1986e, 1987g, 1988j, 1989zc, 1990a, 1991, 1992). 
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Because the NRC-recommended limit for equipment released to the public at that time 
was 100 dpm/lOO cm*, it was concluded that none of the surface samples exhibited any 
significant alpha activity (Morton 1982). 

Gamma exposure rates measured in the buildings surveyed by Nuclear Safety 
Associates (excluding Building 76) were within the expected range for background exposure 
rates. The geometric mean of the measurements was 7.4 @/h, about the same as the 
background radiation exposure rate in the Maywood area (Morton 1982). Gamma 
radiation measurements around the buildings in the production area averaged 7.8 cLR/h, 
slightly above background levels (Morton 1982). However, gamma exposure rates 
measured in the parking lot and lawn above Burial Sites Nos. 1 and 2 (used for thorium 
residues) averaged 11 and 18 pR/h, respectively. A small area near the electrical metering 
building in the southwestern quadrant of the plant exhibited somewhat elevated gamma 
radiation levels, apparently associated with a small, shallow deposit of residue 
(Morton 1982). 

On the basis of gamma radiation levels measured in buildings and on the Stepan 
Company grounds, Morton (1982) concluded that it was very unlikely that any Stepan 
employee working at the plant would receive a dose greater than the DOE guideline for 
the general public, which was 500 mrem/yr at that time. 

Commercial and Governmental Vicinity Properties. Surveys conducted by 
NJDEP (1980a, 1980b) and the NRC (1981a) in 198<; and 1981 established thorium-232 
and radium-226 soil contamination on the Ballod property west of the current MISS across 
New Jersey Route 17. An aerial survey commissioned by the NRC (EG&G 1981) 
confirmed the Ballod property contamination and showed additional nonresidential areas 
of contamination to the southeast. Subsequent walkover surveys have identified 
commercial and governmental properties as being radioactively contaminated (Table 1). 
With the exception of the Ballad property, the contamination on these properties appears 
to have originated from two principal mechanisms: (1) deposition of sediment carried 
from the former Maywood Chemical Works by Lodi Brook and/or (2) use of contaminated 
material for fill. In the case of the Ballod property, the contamination probably resulted 
from the process waste ponds that were located there. 

To date, 23. commercial and governmental properties have been characterized. A 
removal action has been conducted on only one small section of the Ballod property. Of 
those vicinity properties that have been characterized, the soil contamination levels of 
thorium-232 have been measured as high as 3,975 pCi/g on the Ballod property 
(subsequently removed) (NRC 1981b) and 180 pCi/g on the remaining properties 
(BNI 1987a). Radium-226 concentrations in soil were as high as 37 pCi/g off the Ballod 
property (BNI 1987a). Of the uranium-238 data available, a concentration of 80.2 pCi/g 
was measured in the drainage ditch running adjacent to the DeSaussure property 
(BNI 1989w). Radium-228 levels reached 390 pCi/g on the Scanel property 
(NUS Corporation 1983). 
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Including background, outdoor gamma exposure rate measurements ranged to 
146 pR/h (BNI 1989w), whereas indoor measurements reached 13 @/h (BNI 1989g, 
1989w). The 5-year average background exposure rate for the area was 8 /.&/Ii 
(BNI 1990a). 

Indoor radon-222 and radon-220 levels were measured in buildings on the commercial 
and governmental vicinity properties. The highest radon-222 measurement was 2.2 pCi/L 
(BNI 1987a), the highest radon-222 decay product level was 0.005 working level (WL) 
(BNI 1989q), and the highest radon-220 decay product level was 0.003 WL (BNI 1987e, 
1989q). EPA has set an indoor remedial action level of 4 pCi/L (annual average) for 
radon-222 (EPA 1986), whereas DOE has set an indoor remedial action level of 0.02 WL 
(DOE 1990a). These levels are equivalent at 50 percent equilibrium with radon-222 decay 
products. The corresponding radon-220 remedial action level would be 0.06 WL. When a 
hole was cut through the floor of the Sears warehouse, the subfloor radon-222 
concentration 72 hours after drilling was 300 pCi/L (BNI 1987a). No background 
concentration of radon-222 in soil was measured, but a level of 300 pCi/L would not be 
uncommon in typical soils. 

Residential Vicinity Properties. Of the 55 residential properties designated or 
considered for designation by DOE for remediation, 25 have been fully decontaminated 
and 30 have been characterized but not yet decontaminated. Nine of the decontaminated 
properties are in Rochelle Park, eight in Lodi, and eight in Maywood. All of the 
properties that have been characterized but not yet decontaminated are in Maywood and 
Lodi. The principal mechanism of contamination for these properties was either use of 
contaminated fill or deposition of sediment in discharges from the Maywood Chemical 
Works that emptied into the former Lodi Brook. 

For the characterized but not yet decontaminated properties, the peak surface 
concentrations were 58.3 pCi/g for thorium-232 (BNI 1989d), Il.8 @i/g for radium-226 
(BNI 1989o), and 26.7 pCi/g for uranium-238 (BNI 1988e). For subsurface soils on the 
same properties, the peak concentrations were 59.2 pCi/g for thorium-232 (BNI 1989o), 
5.6 pCi/g for radium-226 (BNI 1989e), and 37.4 pCi/g for uranium-238 (BNI 1989f). 
Contamination was detected as deep as 2.9 m (9.5 ft) (BNI 1989e). 

Exposure rates were measured as high as 79 $X/h outdoors (BNI 1989y) and 15 pR/h 
indoors (BNI 1989m). Indoor radon-222 levels were measured as high as 4.0 pCi/L 
(BNI 19891) and 0.008 WI, (not a data pair) (BNI 1989x); indoor radon-220 levels were 
measured as high as 0.004 WL (BNI 19891, 1989x). 

2.43 Nonradiological Conditions 

Chemical sampling data at the Maywood site to date were acquired primarily to meet 
one or a combination of the following objectives: (1) determine whether any of the known 
radioactively contaminated materials on-site exhibit characteristics that may also classify the 
materials as hazardous waste (i.e., solid material possessing hazardous characteristics as 
defined by the Resource Conservation and Recovery Act [RCRA]), (2) design a health and 
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safety plan for implementation during remedial action activities (BNI 1987f), and (3) meet 
New Jersey Pollutant Discharge Elimination System (NJPDES) permit requirements for 
groundwater quality. 

Soil, air, and groundwater samples were collected from MISS; soil or sludge samples 
were also collected from several major commercial properties (i.e., Hunter-Douglas, Sears, 
Scanel, and the Sunoco station). With the exception of some sludge samples taken from 
the contents of buried drums or containers discovered on the Sears property (BNI 1987a) 
(Figure IS), analysis of the majority of the samples indicates the presence of a variety of 
chemical constituents at low levels (levels slightly above the respective detection limits) 
and, in most cases, at trace levels (levels below method detection limits but above 
instrument detection limits). The sludge samples yielded significant amounts of several 
VOCs typically found in industrial solvents (benzene, toluene, and xylene) or octane- 
boosting agents related to gasoline contamination. No pesticides or polychlorinated 
biphenyls (PCBs) were detected in the samples, nor did the soil or sludge samples exhibit 
RCR4 waste characteristics. The significance and impact of these findings cannot be 
adequately determined until a full chemical characterization is performed for the site to fill 
in data gaps. Currently available chemical data are summarized in the following 
subsections; they were compiled from various BNI reports (BNI 1986a, 1987a, 1?87b, 
1987f-J 

Maywood Interim Storage Site. MISS has been associated with various chemical plant 
activities since 1895 (Jones 1987). As a result, chemical contaminants are suspected on the 
site. For chemical characterization, soil samples were collected from the same 
29 boreholes as the radiological subsurface soil samples (Figure 10). These samples were 
analyzed for VOCs, semivolatile organic compounds, metals, pesticides, and PCBs. 
Maximum concentrations detected were 88 ppb for methylene chloride, 11 ppb for acetone, 
less than 5 ppb for benzene, and less than 13 ppb for toluene. Methylene chloride was 
detected in most of the VOC samples; however, it is believed that the methylene chloride 
and acetone may have resulted from contamination during the sampling and subsequent 
laboratory analysis (BNI 1987f). Additional sampling and analysis will be conducted to 
verify these findings. 

Analysis for base-neutral-acid extractables was performed on soil samples to determine 
the extent of semivolatile organic contamination (BNI 1987f). Although several 
semivolatiles were identified in the samples, the concentrations were lower than the 
detection limits specified by the laboratory method used for the analysis. The maximum 
concentrations approximated for some semivolatile compounds seem to cluster around an 
area east of Building 76 (Table 8) where radioactive contamination was also found. The 
analysis for PCBs in these soils yielded negative results. 

The results of the metals analysis in soil are presented in Table 9, along with 
background soil concentrations. The following metals exceeded the range for background 
concentrations in soils: antimony, arsenic, cadmium, chromium, copper, lead, mercury; 
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TABLE 8 Concentrations of Contaminants in Soil Samples 
Apparently Forming a Cluster of Chemical Contamination 
at the MISS 

Concentration (@kg) 
at Sampling Location” 

N9950, N9950, NlOOOO, 
Contaminant El0150 El0250 El0030 

Napthalene 
Acenaphthalene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
DibutyI phthalate 
Fluoranthene 
pyr ene 
Butylbenzyl phthalate 
Benz(a)anthracene 
bis(2-EthyIhexyl)phthalate 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3ncd)pyrene 
Dibenz(a,h)anthracene 

7 
7 

21 8 
2s 

32 160 
37 200 

14 
18 87 

15 
18 76 
27 110 
28 - 
16 70 
13 50 
5 18 

7 
10 
6 
5 
8 

180 
6 

340 
230 
300 
150 

7 
120 

150 
110 
73 
34 

Benzo(g,h,i)pexylene 10 41 85 

‘Except for fiuorene, the values presented in this table are 
below the specified detection limits for the respective 
contaminant but represent the analytical laboratory’s closest 
approximation of the value. A hyphen means no data 
reported. 

Source: Data from BNI (1987f). 
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TABLE 9 Concentrations of Metals in Soils at the MISS 

Metal 

EP Toxicity” 

Concentration Test EPA Background 

Range in Soil Concentration Limit - Concentr,,,,,, tYFU, 

(PPm) (PPm) (PPm) Mean Range 

Antimony cl-44 NAb NA NA 2 - 10 
Arsenic 1.9 - 51 0.07 5 2 1 - 50 
Barium 5 - 105 0.0171 100 500 100 - 3,000 
Beryllium co.06 - 3 NA NA 6 0.1 - 40 

Cadmium <0.4 - 20 <0.02 1 0.06 0.01 - 0.7 

Chromium 5 - 3,920 < 0.002 5 100 5 - 3,000 
Copper cl - 167 NA NA 20 2 - 100 
Lead cl - 790 0.112 5 10 2 - 200 
Mercury co.03 - 93 <O.OOl 0.2 0.03 0.01 - 3 

Nickel 5 - <73 NA NA 40 10 - 1,000 
Selenium <0.14 - 3 <0.003 1 ? 0.01 - 2 

Silver <0.2 - cl8 co.02 5 0.1 0.01 - 5 

Thallium <5 - 744 NA NA 0.1 NA 
Zinc 16 - 304 NA NA 50 10 - 300 

“rhe EP toxicity test is an EPA-specified procedure formerly used to test the 
potential for RCRA-designated contaminants to be leached from waste materials. 

bNA = no data available. 

Sources: Background concentrations, Braunstein (1981); other data, BNI (19879. 

-- 

_ 

-_ 

__ 
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selenium, thallium, and zinc. However, it was determined that the soil samples did not 
exhibit hazardous waste characteristics as detined by RCRA (i.e., EP toxicity,’ ignitability, 
reactivity, and corrosivity). 

Concentrations of VOCs in air were monitored at two locations: borehole 
N9295,E9705 and the sump area; the results are presented in Table 10. The data indicate 
the presence of several VOCs (BNI 1987f). A complete chemical characterization of soil 
and groundwater will be carried out as part of the RI/F%EIS process to further determine 
the significance of these findings and to allow for the estimation of potential air emissions. 
In addition, the health and safety program includes routine monitoring for organic vapors 
at each sampling location. Particulates are monitored as necessary. 

Groundwater samples have been collected annually since 1985 from a group of wells at 
MISS (see Figure 13). The groundwater quality under MISS was monitored, and the 
analyses included the parameters in the New jersey list of priority pollutants (BNI 1986e) 
as well as pH, total organic carbon, total organic halides, and specific conductance. The 
results indicate the presence of low levels of a few VOCs (methylene chloride, acetone, 
and benzene) as well as low levels of bis(2-ethylhexyl) phthalate, a semivolatile organic 
compound. Benzene was detected consistently at well 2B, which is upgradient of 
groundwater flow at MISS. Although the presence of these contaminants would not be 
expected in pristine groundwater, their occurrence at low levels is not unusual in 
groundwater underlying areas with a long history of industrial use. Comparisons of the 
concentrations detected with maximum contaminant levels promulgated under the Safe 
Drinking Water Act indicates, however, that water beneath MISS would require treatment 
before it could be used as a public drinking water supply (BNI 1989zc). 

Organic contaminants were detected in soil samples collected at several other MISS 
locations as well (BNI 1987f). Ben@ alcohol (39 ppb), benzoic acid (55 ppb), and 
trichlorobenzene (12 ppb) were identified at grid coordinates N9420,E10005; phenol 
(120 ppb), nitrobenzene (13 ppb), and 2,4-dichlorophenol (5 ppb) were identified at grid 
coordinates N9650,E9500. In addition, polynuclear aromatics were identified at grid 
points N9300, E9700 and N9485, E9800, in close proximity to the borehole (N9295, E9705) 
where air monitoring results indicate the presence of numerous VOCs (Table 10). 

Stepan Company Properly. Two studies are available that may provide some 
information on the extent and characteristics of nonradioactive contamination on the 
Stepan Company property (Ebasco Services 1987, 1988). However, these studies were not 
available for review, so details are not included in this WP-IP. 

‘EP (Extraction Procedure) toxicity is a characteristic formerly assigned to hazardous wastes when they 
leached significantly in a test speci&d in 40 CFR Part 261, Appendix II; EP toxicity has been replaced by the 
toxicity characteristic leaching procedure (TCLP) as specified in the NCP (EPA 1!3!30). 



TABLE 10 Maximum Concentrations of 
VOCs in Air at Borehole N9295, E9705 and 
the Sump Area 

Concentration 
(ppm> 

Compound 
N9295, Sump 
E9705 Area 

Benzene 
Cyclohexene 
Heptanoic acid 
Hexanoic acid 
2-Hexanone 
Methylchlorobenzene” 
Methylcyclopentanine 
Toiuene 

22.7 - 
1.6 0.2 

0.7 
2.3 

3.7 - 
1.2 - 

0.3 
4.3 1.4 

“Isomer of methylchlorobenzene not specified 
(BNI 1987f). 

-_ 

-. 

- 

~. 

-_ 

-- 
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Commercial and Governmental Vicinity Properties. Chemical characterization of the 
commercial and governmental vicinity properties is generally limited to the larger 
properties (Kannard 1986a; Ebasco Services 1987, 1988, Leichtweis 1987; BNI 1987a, . 
1987b, 1987d, 1987e). Studies were undertaken at the Hunter-Douglas, Sears, Scanel, and 
Sunoco station properties to determine whether hazardous waste is mixed with radioactive 
waste and to provide information needed to design health and safety plans for future 
remedial actions. 

At the Hunter-Douglas property, soil samples collected to a depth of about 4.9 m 
(16 ft) from a single borehole on the property were cornposited and analyzed for VOCs, 
semivolatile compounds, metals, pesticides, PC&, and RCRA-specified hazardous waste 
characteristics (BNI 1987b). No VOCs were present in the composite sample; however, 
the data are suspect because the holding time for VOC analyses was exceeded by the 
analytical laboratory. Although some semivolatile compounds were identified, the 
concentrations were below the analytical laboratory’s specified detection limit, i.e., 
naphthalene, 80 ppb; 2-methylnaphthalene, 88 ppb; and bis(Zethylhexy1) phthalate, 30 ppb. 
No PCBs or pesticides were detected in any of the samples. Soil concentrations of metals 
were typical of background concentrations. All EP toxicity concentrations for both metals 
and pesticides were below the criteria set in 40 CFR 261.24 at the time of analysis. These 
samples did not exhibit the RCRA characteristics of corrosivity, reactivity, or ignitability as 
specified in 40 CFR 261.21, 261.22, and 261.23. 

Sampling activities at the Sears property included the collection of soil samples to a 
depth of about 4.9 m (16 ft) from 10 boreholes (BNI 1987a).’ These samples were 
cornposited and analyzed for VOCs, semivolatile compounds, metals, pesticides, PCBs, and 
RCRA-specified hazardous waste characteristics. Only a general evaluation of the VOC 
data from the Sears property can be made because holding-time protocols for all VOC 
analyses were exceeded by the analytical laboratory. Two VOCs, methylene chloride and 
acetone, were detected at ievels above the laboratory’s specified detection limit; however, 
they may be artifacts of the sampling and analytical procedures. Two other VOCs, methyl 
ethyl ketone and ethyl benzene, were identified at levels below the laboratory’s specified 
detection limit. On two occasions, subsurface containers were apparently penetrated 
during boring operations (see Figure 15). Significant amounts of the following VOCs were 
identified in the sludge material taken from the boreholes: benzene, 120 ppm; toluene, 
240 ppm; and xylene, 1,200 ppm. 

The semivolatile compounds identified on the Sears property were phenol, 190 ppb; 
2-chlorophenol, 170 ppb; l,Cdichlorobenzene, 74 ppb; N-nitroso-di-n-propylamine, 92 ppb; 
1,2,4-trichlorobenzene, 80 ppb; 4-chloro-3-methylphenol, 210 ppb; acenaphthene, 97 ppb; 
4nitropheno1, 420 ppb; 2,bdinitrotoluene, 89 ppb; pentachlorophenol, 260 ppb; pyrene, 
90 ppb; naphthalene, 80 ppb; Zmethylnaphthalene, 88 ppb; benzoic acid, 8,000 ppb; and 
bis(Zethylhexy1) phthalate, 27 ppb. The majority of these compounds were in samples 
collected adjacent to the DeSaussure building. No PCBs were detected in any of the 
10 samples. The pesticides hexachlorocyclohexane and dichlorodiphenyltrichloroethane 
(DDT) were measured in one sample at concentrations commonly found in agricultural 
soils. The following metals exceeded the range for published background soil 
concentrations (Braunstein 1981) and are also listed by NJDEPE as hazardous 
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constituents: antimony, cadmium, copper, lead, thallium, and zinc. However, these 
samples did not exhibit the RCRA characteristics of corrosivity, reactivity, ignitability, or 
EP toxicity as specified in 40 CFR 261.21, 261.22, 261.23, and 261.24 at the time of 
analysis. 

Subsurface soil composites obtained from the Scanel and Stmoco station properties 
were analyzed for VOCs and semivolatile compounds; PCBs and pesticides; metals; and 
the hazardous waste characteristics of corrosivity, reactivity, ignitability, and EP toxicity. 
With the exception of several semivolatile compounds detected at low concentrations 
(potentially consistent with anthropogenic levels in the area), no VOCs, PCBs, pesticides, 
metals, or hazardous waste characteristics were detected in the Scanel soil sample. The 
sample from the Sunoco station property yielded metal concentrations consistent with 
background soil levels (Braunstein 1981); no semivolatile compounds, PCBs, pesticides, or 
RCRA characteristics were detected in this sample. Although methylene chloride was 
detected, the result is invalid due to failure to meet the holding time for VOC analysis. 
Further sampling will be conducted to conhrm the presence or absence of this compound. 

Residential Vicinity Properties. To date, no sampling has been performed to 
characterize the extent of nonradioactive contamination on the residential vicinity 
properties. 

2.4.4 Summary of Site Conditions 

The following conclusions are based on historical surveys of the Maywood site and on 
the ongoing environmental monitoring and site characterization activities: 

l The site has been occupied or associated with various chemical plant activities 
since 1895. One of the major activities of the Maywood Chemical Works from 
1916 to 1956 was the extraction of thorium from monazite sands. 

l The land surface has been modified considerably over the period of operations. 
Damming of creeks and berming were used to create retention ponds for 
process wastes. These operations have resulted in contamination of essentially 
all of the former Maywood Chemical Works property. 

l The primary radioactive contaminant at the site is thorium-232 and its decay 
products, with lesser amounts of uranium-238 and its decay products, including 
radium-226. 

l No evidence exists that radionuclides are migrating via surface water at this 
time. The results of sediment sampling also support this conclusion. However, 
substantial contamination appears to have occurred via this route in the past. 

l Groundwater monitoring shows evidence of radioactive and chemical 
contamination. Although some organic contaminants have been detected 
on-site, similarly elevated upgradient concentrations suggest that the source of 
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contamination may not be MISS. Further studies should be carried out to confirm 
this possibility. 

Contaminant characterization of the remaining Lodi properties and the Stepan 
Company Froperty is being or will be performed to further define the extent of 
contamination. 

Limited characterization of the MISS detected several chemical constituents; 
however, RCRA characteristics were not found. Additional sampling is needed 
to confirm this conclusion. 

Limited chemical sampling has likewise been performed on the Sears, Sunoco 
station, Hunter-Douglas, and Scanel properties. In each case, some chemical 
constituents were detected but no RCR4 characteristics were identified. More 
data are needed to adequately determine the nature of the chemical 
contamination on the vicinity properties. 
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3.0 INITIAL SITE EVALUATION 

3.1 CONCEPTUAL SITE MODEL 

A conceptual site model was developed to describe current understanding of the 
contaminant sources, migration pathways, and potential receptors and routes of exposure 
associated with contaminants at the Maywood site. This model is based on available site 
characterization data and will be revised, as needed, to reflect the findings of ongoing 
characterization activities. The conceptual site model is descried in Sections 3.1.1 through 
3.1.3. 

3.1.1 Contaminant Sources 

The contaminant sources at the Maywood site were identified on the basis of a 
review of historical records and the results of radiological and chemical characterization 
studies of the site (see Chapter 2). The primary sources of contamination at the Maywood 
site are (1) subsurface soils, (2) surface soils, (3) the MISS waste pile, and (4) buried 
drums. The possibility of buildings being sources of contamination was investigated for 
MISS, the Sears property, and the New Jersey Vehicle Inspection Station; the building 
surveys determined that the contaminants are under rather than within the buildings (NRC 
1981a, 1981b; Morton 1982; BNI 1987a, 1987e, 1987f). In the following brief description of 
contaminant sources related to the Maywood site, not all source categories are applicable 
to all subgroup properties that comprise the site (i.e., MISS; Stepan Company property; 

-~ commercial and governmental properties; and residential properties). 

Contaminated Subsurface Soils. Downhole gamma logging and subsurface soil 
sampling have shown that subsurface soils are also contaminated with thorium-232, 
radium-226, and uranium-238 (BNI 1987f). Measured concentrations of thorium-232, and 
radium-226 have exceeded DOE guidelines for subsurface soils, and uranium-238 has been 
measured at concentrations exceeding background levels. 

Subsurface soils were also analyzed for VOCs, semivolatile compounds, priority 
pollutant metals, pesticides, PCBs, and RCRA characteristics (Kannard 1986a; BNI 1987a, 
1987b, 1987d, 1987e, 1987f). The results of these analyses indicate the existence of a wide 
variety of inorganic and organic contaminants. However, sufficient data are not currently 
available to characterize the magnitude or extent of contamination. Air monitoring in the 
vicinity of the boreholes where subsurface soil samples were collected indicates the 
presence of numerous VOCs (BNI 1987f). 

-- 

Three waste-burial sites have been identi6ed on the Stepan Company property. 
Contaminated materials (thorium-processing residues and tailings) were excavated from the 
Ballod property west of Route 17 and buried on three separate occasions between 1966 
and 1968 (BNI 1987f). In addition, five other waste-burial sites have been identified in the 
vicinity of the former Maywood Chemical Works. 



3-2 

Contaminated Surface SoiIs. Soils are known to be contaminated by thorium-232 
and radium-226 at levels exceeding current DOE guidelines (see EG&G 1981; NRC 1981a, 
1981b; Morton 1982; Jones 1987; BNI 1987f, 1988a, 1988b, 1988c, 1988d, 1988e, 1988f, 
19888, 198811, 1988i, 1989zc). It is possible that the soils are also contaminated with 
uranium-238; however, the data are not sufficient to quantify the extent of this 
contamination. Radioactively contaminated soils have been found throughout the 
Maywood site and, thus, will be considered as a major source category. 

Surface sediment samples collected from a storm drain and two manholes also 
indicate the presence of thorium-232 and radium-226 at concentrations exceeding DOE 
guidelines (BNI 1987f). Samples were also analyzed for uranium-238, but the data were 
invalidated due to a laboratory error. 

Although not as thoroughly characterized, surface soils have been found to contain a 
variety of organic and inorganic constituents at MISS, Stepan Company property, and some 
commercial vicinity properties. The possibility of chemical contamination of soils on other 
properties cannot be discounted because sufficient data are not available. 

MISS Waste Pile. The interim storage pile at MISS contains about 27,000 m3 
(35,000 yd3) of contaminated materials removed from 26 vicinity properties in 1984 and 
1985 (BNI 1987f). The interim storage pile was prepared by grading the ground surface 
until level, rolling the surface until firmly packed, constructing a berm around the entire 
area, and installing a leachate collection system (15-cm [6-m] layer of sand or fine soil) 
covered with a Hypalon liner. An additional 15-cm layer of sand was placed on top of the 
liner to serve as a drainage medium for any leachate that might form after the storage pile 
was completed. A 30-cm (12-m.) layer of fine-granted contaminated materials was placed 
over the upper sand layer to protect it and the liner during placement of the contaminated 
materials. Upon completion of the removal action, the pile was covered with additional 
Hypalon, sealed to the bottom liner, and held down by concrete blocks. Other than the 
potential for radon-222 or radon-220 emissions, no evidence currently exists that the pile is 
contributing to further contamination of the MISS or any other properties (BNI 1987f). 

Buried Drums. Buried drums have been identified through aerial photographs and 
ground-level inspection. In addition, drums were encountered during drilling on the Sears 
property. Organic vapors were associated with the boreholes on the Sears property, and 
benzene, toluene, and xylenes were measured in the contents. Metal detectors showed 
numerous metallic items buried along the former western stream channel (BNI 1987a). 

Contaminated Buildings. Building 76 and the pumphouse are the only buildings on 
the MISS property. Radiological surveys of these buildings indicate that they are free of 
both fixed and removable contamination (NRC 1981a, 1981b; Morton 1982). The radiation 
measured in Building 76 is believed to be the result of high concentrations of radioactive 
material directly east of and beneath the structure (BNI 1987f). Thus, these buildings have 
not been given further consideration as a primary contaminant source. 
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Other Sources. Although radon-222, radon-220, and external gamma exposure are 
not sources, they are directly associated with the MISS sources. Annual average radon-222 
concentrations for 2 of the 10 fence-line monitors have exceeded DOE guidelines for 
residual radioactive material (Appendix A) in 3 of 9 years and the unrestricted access 
limits under New Jersey Bureau of Radiation Protection regulations (1 pCi/L over 
background) in 4 of 9 years (BNI 1989zc, 1990a). Radon-220 concentrations exceeded the 
New Jersey regulation (10 pCi/L over background) at one monitoring station in 1991. 

Some gamma radiation exposure levels measured within the site and at the boundary 
were elevated above background levels. For two locations, the average annual exposure 
levels (excluding background) were 192 and 400 mR/yr for the eight reporting years of 
1984 through 1991. 

3.1.2 Potential Contaminants of Concern 

Radioactive Contaminants. It is currently believed that radionuclides are the major 
contaminant at the Maywood site. Site surveys have detected thorium-232, radium-226, 
uranium-238, radon-222, and radon-220 (NRC 1981a; NUS Corporation 1983; BNI. 1985e, 
1986e, 1987g, 1988j, 1989zc, 1990a; VanPelt 1988a, 1988b). However, because processing 
also required chemical materials, the assumption that radionuclides are the dominant 
contaminant is preliminary and cannot be confirmed until field sampling work provides all 
necessary radiological and chemical data for all sites. 

To help identity the radionuclides of concern at the Maywood site, the probable 
thorium extraction process was reconstructed from Maywood Chemical Works corres- 
pondence and chemical insight (Figure 5). In raw monazite ore, thorium exists as thorium 
phosphate, up to 20 percent by weight (Dana 1955). Thorium-232 would coexist with all of 
the decay products in the thorium decay series (Figure 16); thorium-232 and the decay 
products would be in secular equilibrium, a state where each radionuclide in the series has 
the same apparent activity (decay rate) as the parent, thorium-232. Uranium-238 and all 
of its decay products in the uranium decay series (Figure 17) would also be present in the 
monazite ore at lower concentrations and would also be in secular equilibrium. To a very 
small extent, uranium-235 from the actinium decay series, and all of its associated decay 
products, would also be present; however, due to their low natural abundance, the impact 
of the actinium decay series can be considered negligible. 

Extraction of thorium would remove a substantial amount of the thorium-232 and 
thorium-228 in the thorium decay series but would leave the nonthorium decay products. 
Unextracted thorium-232 and thorium-228 would be in the waste component. Because of 
the relatively short half-lives of their decay products, these radionuclides would reestablish 
an equilibrium state in 20 to 30 years. In addition, the nonthorium decay products would 
generate similar decay products. Because one of the decay products, radon-220, is gaseous, 
a portion would be lost by emission from exposed surfaces and would decay elsewhere. 
The combination of unextracted thorium, nonthorium decay products from the extraction 
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process, ingrowth decay products, and partially lost radon-220 would lead to a complex mix 
of radionuclides in wastes that is probably not predictable, is probably not in equilibrium, 
and would require direct assessment. 

Most of the thorium-234 and thorium-230 from the uranium decay series would be 
removed during extraction, leaving residual thorium-234, thorium-230, and the uranium 
series decay products, including radium-226, in the waste component. In the case of 
thorium-234, after a quick decay through protactinium-234m, decay would essentially halt 
because of the quarter-million-year half-life of uranium-234. For thorium-230 (with a half- 
life of 77,000 years), the 1,600-year half-life of radium-226 would greatly slow further decay 
within the series. Thus, waste materials would contain the unextracted fraction of 
thorium-234 and thorium-230, the unextracted uranium-238, and decay products from both 
the ore and the ingrowth components (protactinium-234m, uranium-234, and radium-226). 
Radon-222 is gaseous and would be partially emitted from waste surfaces and decay 
elsewhere. For this series, secular equilibrium would not reestablish itself. The 
concentrations of series radionuclides would best be determined by direct measurement. 

The radionuclides of concern for the Maywood site have been identified from an 
understanding of the thorium extraction process, the risk coefficients for these 
radionuclides, and the existence of specific DOE guidelines for residual radioactive 
material. The dose conversion factors for the radionuclides residual to the extraction 
process and those formed by ingrowth are given in Table 11. Radionuclides covered by 
DOE guidelines for residual radioactive material are thorium-232, thorium-230, 
radium-228, and radium-226. 

In summary, the radionuclides of concern (because they have high risk coefficients, 
are covered by DOE guidelines, and are present in monazite sands) are thorium-232, 
uranium-238, radium-228, and radium-226. Thorium-234, thorium-228, actinium-228, 
protactinium-234m, and radium-224 need not be measured directly in the field because 
they have short half-lives relative to the time that has elapsed since extraction occurred, 
and these nuclides can be easily inferred from their parent. Field measurements are 
required for the following radionuclides: 

0 Thorium-232 0 Thorium-230 l Uranium-238 

l Radium-228 l Radium-226 l Radon-222 

Chemical Contaminants. Potential chemical contaminants have been identified from 
the limited chemical characterization of the environment in the vicinity of MISS and from 
knowledge of the type of processes and materials used during the various activities carried 
out at the May-wood Chemical Works. The reconstructed extraction process shows that 
thorium was present as an oxide, a sulfate, an oxalate, a hydroxide, and a nitrate. 
According to NRC records, thorium was also present on the site as a phosphate and a 
chloride (NRC 1981a). Of these, the oxide, oxalate, phosphate, and hydroxide are very 

-_ 
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TABLE 11 Dose Conversion Factors for Uranium and Thorium Decay Series 
Radionuclides of Major Concern 

- 

- 

Radionuclide 

Actinium-228 
Protactinium-234m 
Radium-228 
Radium-226 
Radium-224 
ThOXiUIL?34 

Thorium-232 
Thorium-230 
Thorium-228 
Uranium-238 
Uranium-234 

Committed Effective 
Dose Equivalent 

Conversion FactoP 
(rem/&i) 

ngesttionb hhi3hti0Ltc 

0.002 O.l.3 
0.002 O.ooO8 
1.44 4.77 
1.32 8.58 
0.37 3.16 
0.014 0.035 
2.73 1,151 
0.55 262 
0.40 342 
0.25 118 
0.28 132 

Radionuclide 

Radon-222 
Radon-220 

Effective 
Dose 

Equivalent 
Conversion 

Factor* 
(rem/WLM) 

1 
0.33 

- 

- 

- 

- 

“Accumulated dose for SO years following intake. 

%%en the reference source allowed a choice of fractional uptake, the most restrictive 
fraction was selected. Fractional uptake is the fraction of ingested radionuclide 
absorbed by the blood from the small intestine. Selections were made for uranium-238 
and uranium-234. Source: Eckerman et al. (1988) 

When the reference source allowed a choice of lung clearance class, the factor 
corresponding to Class Y was selected. Class Y corresponds to a clearance half-time 
from the lung to the blood and gastrointestinal tract on the order of years, as opposed 
to days (Class D) or weeks (Class W). Selections were made for all but radium, for 
which the only choice was Class W. Source: Eckerman et al. (1988). 

%M = working level month; exposure to 1 working level (WL) of radon-222 or radon- 
220 decay products for 170 hours produces an exposure dose of 1 WLM. Source: 
International Commission on Radiological Protection (ICRP 1981). 

- 

- 
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insoluble; the sulfate is only slightly soluble; and the nitrate and chloride are highly soluble. 
However, the thorium ion has a high distribution coefficient (Sheppard et al. 1984) and, 
thus, would be bound to the soil matrix, greatly impeding its mobility. Consequently, 
thorium nitrate, thorium chloride, and thorium sulfate would not be expected to move by 
dissolution and transport in groundwater but rather through physical movement of the 
process and waste materials. The chemical forms of uranium and its decay products, 
including radium-226, and of thorium and its decay products, including radium-228, are 
uncertain in the process and waste materials. 

Chemicals associated with the various site operations are discussed in Section 2.4.1, 
and compounds identified in environmental samples are descriied in Section 2.4.3. These 
include a wide variety of VOCs and semivolatile organ& as well as several metals. 
Further characterization of the extent and magnitude of the chemical contamination at the 
Maywood site will be performed as part of the site assessment. 

3.13 Contaminant Release and Transport 

Contaminants could be released from the four primary sources into one of four 
environmental media: (1) atmosphere, (2) groundwater, (3) surface water, and (4) stream 
sediments. In addition to these primary sources, exposure to contaminants could occur as 
a result of either direct contact or external exposure to gamma rays. The release and 
subsequent migration of contaminants is governed by a variety of physical and chemical 
properties of the media as well as the contaminants. The governing properties include, but 
may not be limited to, the dynamics of groundwater, surface water, and the atmosphere; 
physicochemical properties of the transport media and the surrounding media; chemistry of 
the local environment; climatology; and physicochemical properties of the contaminants. 
The solubility and geochemical behavior of uranium, thorium, and other inorganic 
contaminants is strongly dependent upon the Eh-pH conditions of the environment. The 
release and transport phenomena as a function of the contaminant source are described in 
the following subsections. Figures 18 through 21 are diagrams of the relationships between 
the various release mechanisms and the transport media. 

Contaminated Subsurface Soils. Two primary mechanisms are considered for 
contaminant release from subsurface soils. One mechanism is infiltration of water and 
subsequent leaching of contaminants to the groundwater. Because the groundwater at 
MISS contains elevated levels of total uranium (BNI 1985e, 1986e, 1987g, 1988j, 1989zc, 
1990a, 1991, 1992), neither subsurface leaching nor leaching of surface soils can be 
discounted (see discussion in following subsection). 

The other potential release mechanism is gaseous emissions. The elevated radon-222 
and radon-220 levels measured at the MISS fence line (BNI 1989zc, 1990a) may result 
from the upward diffusion of these gases through the soil column and their subsequent 
release to the atmosphere. Because the diffusion rate in the lower soil layers is highly 
dependent on many environmental factors, this source may be highly variable and difficult 
to quantify except through long-term averaging. Nevertheless, this release mechanism must 
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be considered. Furthermore, as with contaminated surface soils, insufficient data exist to 
discount VOC releases from the subsurface soils to the atmosphere, and further chemical 
characterization of the subsurface soils may be necessary. 

Contaminated Surface Soils. Three primary release mechanisms are associated with 
contaminated surface soils at the Maywood site. One mechanism is infiltration of water 
and subsequent leaching of contaminants to the groundwater. The groundwater in the area 
has been found to be contaminated with uranium. Total uranium concentrations in the 
groundwater are two or more times local background levels, and one well averaged more 
than 100 times local background levels over a 3-year period (shallow well 5A; see 
Figure 12 and Table 5) (BNI 1985e, 1986e, 1987g, 1988j, 1989zc, 199Oa, 1991, 1992). 

The second release mechanism considered is soil erosion and surface runoff directly 
to surface waters or indirectly into surface waters through storm drains. Historically, much 
of the contamination in the vicinity properties south of the former Maywood Chemical 
Works in Lodi is believed to have resulted from deposition within the stream channels, 
swampy areas, and adjacent areas affected by flood or high-water events (BNI 1987f). In 
addition, some contaminants apparently were eroded onto areas adjacent to the Maywood 
Chemical Works, and some were probably spread downstream through natural drainage 
paths (BNI 1987a). The surface water data for thorium-232, radium-226, and uranium-238 
near MISS appear to have been stable over the past 8 years (Table 3); however, no surface 
water data are available for comparison with other locations known to be radioactively 
contaminated (e.g., Sears property) or for surface waters potentially contaminated with 
chemicals. The possibility of contamination being released indirectly to surface waters 
through storm drains is substantiated by the discovery of radium-contaminated sediments in 
a storm drain and two manholes (BNI 1987f) (Figure 8). It is not clear, however, if the 
contamination is related to ongoing releases or to past disposal practices. 

A third release mechanism is gaseous releases to the atmosphere. Although the 
source is unknown, elevated levels of radon-222 and radon-220 have been measured at the 
MISS fence line (BNI 1989zc, 1990a). Radon-222 and radon-220 flux measurements will 
be made on surrounding soils at the MISS. Radon-222 and radon-220 do not appear to be 
a problem at any location other than the MISS. Insufficient data exist to discount VOC 
releases from the surface soils to the atmosphere; further chemical characterization of the 
surface soils may be necessary. 

Fugitive dust emissions are not expected to be significant because few unpaved roads 
exist in the area. Furthermore, the area is highly developed and generally paved over, and 
unpaved areas tend to be vegetated with grass or shrubs. 

MISS Waste Pile. The primary release mechanism associated with the MISS waste 
pile is gaseous. emissions of radon-222, radon-220, and possibly VOCs. Radon-222 flux has 
been measured at MISS as part of compliance monitoring for the Clean Air Act. The 
presence of a sealed Hypalon cap over the waste pile prevents pile emissions. Thus, 
emissions from the surrounding soil may be the primary source. Neither release 
mechanism (i.e., from the waste pile or the surrounding soil) can be discounted at this time 

I 
i. 



3-14 

because the elevated radon-222 and radon-220 levels measured at the perimeter of the site 
are unexplained. Release mechanisms not believed to be affecting the waste pile are 
fugitive dust emissions, infiltration, and surface runoff. The Hypalon cap is an adequate 
barrier to the resuspension of unconsolidated materials in the waste pile, and it also 
provides an impervious surface that limits the effects of precipitation. Finally, because the 
area is diked, runoff from the adjacent watershed is prevented from causing erosion of the 
base of the waste pile. 

Buried Drums. Buried or partially buried drums have been discovered on the Sears 
property (BNI 1987a). The condition of these drums is unknown. Most are still buried in 
an old stream channel. Some of the drums punctured during soil drilling on the Sears 
property have been sampled. These drums contain sludge material contaminated with 
benzene, toluene, and xylenes. The primary release mechanisms for ruptured drums are 
direct gaseous releases to the atmosphere and contamination of the soil. 

SanitarylStorm Drains. A secondary source of contamination at MISS is the sanitary 
sewers that received discharges of wastes during former plant operations at the Maywood 
Chemical Works and the storm sewers receiving contaminated surface runoff. The 
possibility of releasing contamination indirectly to surface waters through storm drains is 
substantiated by the discovery of radium-contaminated sediments in a storm drain and two 
manholes at MISS (BNI 1987f) (Figure 8). It is not clear, however, if the contamination 
resulted from ongoing releases or from past disposal practices. 

3.1.4 Potential Receptors and Routes of Exposure 

The Maywood site is situated in a densely populated urban area of mixed residential, 
commercial, industrial/chemical, and recreational land use. Potential receptors include 
area residents, employees of area businesses and offices, commuters, users of area 
recreational facilities, and trespassers. In addition, terrestrial and aquatic biota may be 
exposed. These receptors can be exposed through six environmental pathways: 
(1) atmosphere, (2) groundwater, (3) surface water, (4) stream sediments, (5) direct 
contact with the contaminated materials, and (6) external exposure to gamma rays. Three 
possible routes of exposure are inhalation, ingestion, and dermal contact. 

Exposure to external radiation has unique characteristics. Because of the nature of 
radioactive materials (i.e., the decay process by which electromagnetic radiation is emitted 
from radioactive materials) an individual may receive a dose from external radiation 
without the necessity of a transport medium or a route of exposure. The magnitude of 
external radiation exposure is governed by the length of exposure, distance from the 
source, and amount of shielding between the source and receptor. 

Several possible risk assessment scenarios can be developed through consideration of 
the various combinations of receptor, pathway, and route of exposure. All possible 
combinations need not be considered because some can be eliminated through a 
preliminary screening process. The following exposure scenarios are based on an 
understanding of the current Maywood site conditions: 
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l Area Residents 

- Inhalation of radon-222, radon-220, and possible VOCs from 
contaminated subsurface or surface soils, the MISS waste pile, and 
buried drums. 

- Ingestion of contaminated surface water or groundwater used for 
domestic water supply in area homes. 

- Ingestion of contaminated sediments or subsurface or surface soils 
from the resident’s property or from other contaminated locations 
(e.g., commercial and governmental vicinity properties). 

- Dermal contact with contaminated surface water or groundwater 
used for domestic water supply in area homes. 

- Dermal contact with contaminated sediments or subsurface or 
surface soils on the resident’s property or from other contami- 
nated locations. 

- External gamma exposure from contaminated subsurface or 
surface soils. 

l Area Employees 

- Inhalation of radon-222, radon-220, and possible VOCs from 
contaminated subsurface or surface soils, the MISS waste pile, and 
buried drums. 

- Ingestion of contaminated surface water or groundwater used for 
domestic water supply in the place of employment. 

- ingestion of contaminated sediments or subsurface or surface soils 
from the employer’s property. 

- Dermal contact with contaminated surface water or groundwater 
used for domestic water supply in the place of employment. 

- Dermal contact with contaminated sediments or subsurface or 
surface soils on the employer’s property or from other con- 
taminated locations. 

- External gamma exposure from contaminated subsurface or 
surface soils. 
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0 Commuters 

- Inhalation of radon-222, radon-220, and possible VOCs from 
contaminated subsurface or surface soils, the MISS waste pile, and 
buried drums. 

- External gamma exposure from contaminated subsurface or 
surface soils. 

l Recreational Users 

- Inhalation of radon-222, radon-220, and possible VOCs from 
contaminated subsurface or surface soils, the MISS waste pile, and 
buried drums. 

- Ingestion of contaminated surface water or groundwater used for 
domestic water supply at the recreational area. 

- Ingestion of contaminated sediments or subsurface or surface soils 
from the recreational area. 

- Dermal contact with contaminated surface water or groundwater 
used for domestic water supply at the recreational area. 

- Dermal contact with contaminated sediments or subsurface or 
surface soils on the recreational property. 

- Dermal contact with contaminated surface water used for 
recreational purposes. 

- External gamma exposure from contaminated subsurface or 
surface soils at the recreational area. 

l Site Trespassers 

- Inhalation of radon-222, radon-220, and possible VOCs from 
contaminated subsurface or surface soils, the MISS waste pile, and 
buried drums. 

- Ingestion of contaminated subsurface or surface soils. 

- Dermal contact with contaminated subsurface or surface soils. 

- External gamma exposure from contaminated subsurface or 
surface soils at the recreational area. 
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l Nearby Terrestrial and Aquatic Biota 

- Ingestion of contaminated sediments or subsurface or surface soils. 

- Dermal contact with contaminated sediments or subsurface or 
surface soils. 

Any individual receptor may have exposures that cross over the various receptor lines. For 
example, an area resident might also be an area employee, recreational user, and possrbly 
a site trespasser; thus, this individual’s exposure could be significantly greater than that of 
another area resident. These exposure scenarios will be revised, as necessary, to reflect the 
findings of ongoing characterization activities. 

The presence of contaminants at the Maywood site, and the potential for release of 
such contaminants to surface waters, could impact local ecosystems. Transient or 
permanent populations of aquatic and terrestrial species that inhabit the site and nearby 
areas are currently being exposed to low levels of contamination. The potential impacts to 
local biota resulting from these exposures will be assessed as part of the baseline risk 
assessment for the Maywood site. 

3.2 TOXICOLOGICAL AND ENVIRONMENTAL PROPERTIES 
OF SELECTED CONTAMINANTS 

As background information for this work plan, a general description of the 
toxicological effects associated with radiation exposure and brief descriptions of the major 
toxicological effects of selected chemical contaminants associated with the Maywood site 
are presented in Sections 3.2.1 and 3.2.2. Potential transport pathways and the 
environmental fate of these contaminants are also discussed. For most of the contaminants 
identified at the site, the potential is greater for chronic rather than acute exposure of 
humans and biota under current site conditions. An assessment of potential risks to human 
health and the environment from current site conditions will be carried out in the baseline 
risk assessment. 

3.2.1 Radiation Toxicity 

Radiation exposures at the Maywood site are all classified as low-level exposures. 
For these low-level exposures, the dose rates are relatively close to background radiation 
levels, exposure periods of several years to a lifetime are usually required to accumulate 
significant doses, and health effects, if they appear, do not manifest themselves for years to 
decades. 

-- 

Radiation health effects for humans have only been confirmed at relatively high 
doses or high dose rates or with large populations. For low doses, health effects are 
presumed to occur but can only be estimated statistically. The general practice is to 
assume that half the dose gives rise to half as many health effects, one-third the dose gives 
one-third as many health effects, and so on. Under this assumption, the only point of zero 
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health effects is at zero dose. Risk estimates are strictly applicable only to large 
populations because the appearance of a health effect after an exposure is a chance event. 
For small populations (e.g., one person) predicting health effects with certainty is not 
possible. 

Medical practice has shown that the body has mechanisms to repair radiation- 
damaged cells. It is believed that these mechanisms probably operate for low-level 
radiation exposure where doses and dose rates are low, but this has not been confirmed. 
For radiations that deposit their energy in tissue over short distances (e.g., alpha particles), 
repair may occur less frequently than for radiations that deposit their energy in tissue over 
relatively longer distances (e.g., gamma rays or beta particles). 

The potential health effects associated with exposures at the Maywood site are 
somatic, primarily increased risks of various types of cancer in the exposed individual. 
Studies with insects and animals have also shown that the offspring of exposed subjects 
may be affected, but such effects have not been established for humans. The sources of 
increased risk are emissions of alpha and beta particles and gamma and X rays from decay 
products in the thorium and uranium decay chains. The potential contaminants of concern 
are discussed in Section 3.1.2. 

Except for the way they are created, X rays and gamma rays are similar; both are 
photons (waves with particulate properties). Gamma rays generally have higher energies 
than X rays, and gamma rays are emitted by the atomic nucleus whereas X rays are 
emitted outside the nucleus. Both are primarily an external hazard because they can easily 
penetrate tissue and reach internal organs. 

Alpha particles are helium nuclei (two protons bound to two neutrons) and are the 
most effective radioactive emission in damaging cells because they lose their energy rapidly 
over very short distances. Alpha particles are almost exclusively an internal hazard 
because, for external exposure, they generally lose almost all of their energy in the dead 
skin cell layer of the body before reaching living tissue. Within the body, alpha particle 
energy is quickly deposited in living cells. 

Beta particles are electrons and are intermediate in their effectiveness in damaging 
cells because they lose their energy over longer distances. Beta particles are primarily an 
internal hazard; however, in cases of external skin exposure, beta particles can penetrate to 
living skin cells - thus representing an external hazard as well. 

The exposure pathways can be separated into either external or internal exposure. 
External exposure occurs when the radioactive material is outside the body. Gamma rays 
and X rays are emitted and then enter the body, exposing internal organs. Beta particles 
can sometimes cause external exposure but only to the skin. Alpha particles are almost 
never an external exposure problem because generally their energy is dissipated in dead 
skin cells before they penetrate to living skin cells. Internal exposure occurs when the 
radioactive material enters the body by inhalation or ingestion. Inhaled material can be 
exhaled, deposited in the lung, expelled from the lungs to be spit or swallowed and 
excreted, or taken up by the blood and relocated to other organs where it is excreted over 
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time. Ingested material enters the blood and is either expelled in the urine or feces or 
relocated to other organs and excreted over time. For internal exposures, alpha and beta 
particles are the dominant concern because their energy is absorbed in cells before the 
particles leave the body. Gamma rays and X rays are most likely to leave the body without 
depositing a large fraction of their energy. 

For inhalation of any of the radionuclides listed as potential contaminants of 
concern in Section 3.1.2, the lungs are the primary organ of health concern. For soluble 
materials, additional critical organs are the bones for thorium and the kidneys and whole 
body for uranium. For ingestion of the potential contaminants of concern, excluding radon 
gases, the bones are the primary organ of health concern. Again, for soluble materials, the 
kidneys and the whole body are additional critical organs for uranium (Eckerman et al. 
1988; ICRP 1979; National Research Council 1988, 1990). 

3.2.2 Chemical Toxicity 

Although the extent of chemical contamination at the Maywood site has not been 
fully characterized, data from sampling and analyses to date have identified varying 
amounts of a few inorganic and organic chemicals. These include metals such as cadmium, 
lead, chromium, and mercury; VOCs such as benzene, toluene, and xylenes; and 
semivolatile compounds (mostly polycyclic aromatic hydrocarbons) such as chrysene, 
benzo(a)pyrene, and benz(a)anthracene. Significant amounts of benzene, toluene, and 
xylene were found in buried drums. Other potential sources of chemical contaminants are 
the rare earths concentrated by the monazite ore extraction process and lithium 
compounds produced in a separate, nonradiological, process. Recognizing that the exact 
significance and impact of the presence of these chemicals cannot be ascertained until the 
site has been fully characterized, it is expected that the potential risk from chemical 
contamination at the site would not likely be a major issue on the basis of the levels of 
contaminants detected in samples collected to date. This observation will be further 
evaluated through continued monitoring and sampling and through performance of a risk 
assessment during the remedial investigation process. 

Metal compounds such as those found on-site may undergo a wide range of trans- 
formation processes, forming complexes with inorganic species and organic ligands that are 
present in the environment. These processes, collectively referred to as speciation, can 
occur in all enviromnental’media. The speciation of a metal in a given environment affects 
its bioavailability, solubility, volatility, and sorptive properties. In addition to speciation, the 
fate of metals is affected by the properties of the environmental media. For example, 
properties affecting the mobility of a metal compound in soil include the cation-exchange 
capacity and pH of the soil, and the solubility of metals in water depends on the presence 
of other chemical species and on pH. Certain compounds of these metals are carcinogenic 
and may induce teratogenic as well as reproductive and neurological effects. 

I 

Organic compounds such as VOCs (e.g., benzene, toluene, and xylenes) and PAHs 
/ 
I 

may occur at certain levels as anthropogenic background compounds, especially in an 
industrialized area such as that surrounding the Maywood site. These compounds may i adversely affect organs such as the liver, kidney, lungs, and skin. 

I 
1. l3-eD48 wm9m) 
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Rare earths are considered mildly to moderately toxic to humans (Seiler et al. 1988), 
with inhalation the primary route of concern; symptoms include sensitivity to heat, itching, 
skin lesions, and central nervous system effects (Sax and Lewis 1989). Lithium is 
commonly found in human tissue and is used therapeutically as a carbonate for the 
treatment of depression. Lithium hydride is corrosive and may cause skin bums or 
respiratory irritation (Klaasen et al. 1986). 

3.3 PRELIMINARY RESPONSE OBJECJWES AND TECHNOLOGIES 

The overall objective of the response action at the Maywood site (including both 
removal and remedial actions) is to clean up, stabilize, or otherwise control contamination 
to ensure protection of human health and the environment. Additional broad objectives, 
established on the basis of specific criteria identified in CERCLA, as amended, are 
presented in Section 3.3.1. Potential response actions and technologies are discussed in 
general in Section 3.3.2, and preliminary response action objectives that are specific to 
contaminated environmental media at the Maywood site are addressed in Section 3.3.3 and 
Appendix B. In Section 3.4, general response technologies are assembled into preliminary 
remedial action alternatives to fulfill the response objectives identified for the site. These 
objectives, technologies, and alternatives will continue to be developed during the 
RI/J?S-EIS process. 

33.1 Selection Criteria for Remedial Actions 

Section 121 of CERCLA, as amended, identifies a strong statutory preference for 
remedial actions that are reliable and provide long-term protection. The primary 
requirements for a final remedy are that it be both protective of human health and the 
environment and cost-effective. Additional selection criteria include the following: 

l Preferred remedies are those in which the principal element is treatment 
to permanently or significantly reduce the toxicity, mobility, or volume of 
hazardous substances, pollutants, or contaminants; 

l Where practical treatment technologies are available, off-site transport 
and disposal without treatment is the least preferred alternative; and 

l Permanent solutions and alternative treatment technologies or resource 
recovery technologies should be assessed and used to the maximum extent 
practicable. 

These criteria for final remedies constitute the general objectives for remedial 
actions at the Maywood site. Long-term protection and permanence are the primary 
objectives in determining how the Maywood materials should be managed. Cost- 
effectiveness and practical treatment technologies that are applicable to contaminated 
materials will also be considered during development of remedial action alternatives. 



3-21 

33.2 General Response Actions and Technologies 

-. 

The purpose of the remedy selection process is to select remedies that (1) are 
protective of human health and the environment, (2) maintain protection over time, 
(3) minimize the amount of untreated wastes, and (4) minimize the need for long-term 
management. A broad overview of response actions and technologies that could be imple- 
mented to achieve the objectives of remedial action at the Maywood site, based on the 
current understanding of site contamination, is presented in this section. The discussion 
emphasizes source control response actions. 

The objective of source control response actions is to directly impact the source of 
contaminated materials at a waste site to minimize the potential for population exposure. 
A range of alternative technologies that reduce the toxicity, mobility, or volume of the 
hazardous substances, pollutants, or contaminants will be developed. This range will seek 
to include an alternative that removes or destroys the contaminants to the maximum extent 
feasible or that eliminates or minimizes the need for long-term management. Other 
alternatives will vary in the degree of treatment, the quantities and characteristics of the 
treatment residuals, and the untreated wastes that must be managed. One or more 
alternatives will be included that involve little or no treatment but provide protection of 
human health and the environment, primarily by preventing or controlling exposure to the 
contaminants through engineered controls. The alternatives will be developed and 
screened on the basis of effectiveness, implementability, and cost. Source control response 
actions that may be applicable to managing the Maywood site include institutional controls, 
removal, treatment, temporary storage, and disposal. 

Institutional controls can involve the use of access restrictions, such as physical 
barriers (e.g., fences) and ownership or deed restrictions, and/or monitoring to reduce the 
potential for public exposure to contaminated materials. Such controls are currently in 
place at MISS to limit access and use. However, these methods generally serve as a 
reliable means of protecting human health and the environment only when used as support 
for other response actions. 

Removal of contaminated materials can be achieved by excavation, decontamination 
and/or demolition, and collection technologies. Contaminated soils and sludges can be 
excavated with standard construction equipment. Structural surfaces can be 
decontaminated by a number of conventional methods (e.g., vacuuming, abrasive blasting, 
and scabbling), and buildings can be demolished using standard construction equipment. 
Finally, contaminated groundwater can be collected using various conventional methods 
(e.g., extraction wells and gravity drain and pumping systems). Care must be exercised in 
designing groundwater collection and treatment systems so as not to release or concentrate 
naturally occurring radioactive materials. 
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Treatment encompasses a wide range of chemical, physical, and biological 
technologies that address various types of contamination in different media. Materials 
associated with the Maywood site that contain chemicals and radionuclides include soils 
and sludges, mixed solids and process wastes, and groundwater. Only a limited number of 
technologies are effective when radionuclides are present because radioactivity cannot be 
destroyed by treatment. Technologies that can reduce the toxicity, mobility, and/or volume 
of radioactive wastes can be divided into two general categories: (1) those that remove 
radioactive constituents from the waste matrix and (2) those that change the form of the 
waste and/or matrix. The first category generally consists of chemical processes (although 
there are exceptions, such as physical separation techniques), and the second category 
generally consists of physical processes. Biological processes are typically used to treat 
chemical organic wastes rather than radioactive wastes. 

Chemical treatment technologies alter the nature of hazardous chemical constituents 
in contaminated liquids, sludges, or solids and can reduce waste toxicity, mobility, and/or 
volume. When radioactive components are present, a chemical extraction or leaching 
process can be used to remove them from the waste matrix and reduce the volume and/or 
mobility of the waste; the liquid leachate can then be reprocessed to isolate the radioactive 
components. Chemical treatment of groundwater (e.g., by precipitation and adsorption) 
typically follows its collection and removal, although treatment can also be conducted in 
situ. Soils, sludges, and solid wastes can be chemically treated either in situ (e.g., with a 
lixiviant wash) or following removal/excavation (e.g., in an engineered system). 

Physical treatment technologies can reduce the toxicity, mobility, and/or volume of 
waste materials, although in certain cases (e.g., sludge stabilization), the total contaminated 
volume may increase. Physical treatment can be used to remove contaminants from 
groundwater (e.g., by sedimentation, filtration, and distillation) and is typically conducted 
following groundwater collection and removal. Physical treatment technologies can also 
alter the structure of contaminated solids to facilitate stabilization and handling, and they 
can be implemented in situ or following excavation. Contaminated sludges can be 
physically treated by dewatering technologies in situ (e.g., by gravity drainage trenches and 
pumping) or following excavation (e.g., by vacuum filtration or drying beds). Physical 
treatment technologies that could be considered for contaminated soils and sludges include 
solids separation, nonthermal and thermal extraction, and thermal destruction. 

Biological treatment technologies can alter the nature of a waste and remove 
contaminants (typically organics) from a waste matrix; they can be implemented in situ or 
following the removal of contaminated materials. Biological processes are routinely 
employed in conventional wastewater treatment systems and can reduce waste toxicity, 
mobility, and/or volume. Such processes include trickling filters and surface impoundments 
(e.g., aerated lagoons). Organic debris and soils and sludges that contain nitrogen 
compounds and/or organic contaminants can also be treated by biological processes. 

Temporary storage reduces waste mobility by isolating contaminants in a manner 
that protects human health and the environment during the short term until the ultimate 
disposition of the materials can be determined. (For example, this response technology 
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can be used to manage materials that may result from general waste consolidation.) 
Temporary storage can involve the placement of contaminated materials in an existing 
engineered structure or in a structure newly constructed for containment purposes. 

Disposal typically reduces waste mobility through the permanent placement of 
contaminated materials in a manner that protects human health and the environment for 
the long term. Disposal options for solids/sludges include (1) on-site disposal in a 
land-based facility, (2) off-site disposal in a land-based facility, anti (3) disposal in the 
ocean. The latter option is not currently viable because of such factors as regulatory 
restrictions and public concern. For contaminated liquids, disposal is typically preceded by 
treatment; discharge options include land application and release to a surface water, either 
on-site or off-site. 

Additional considerations in evaluating potential response actions and technologies 
are provided in the NCP. One or more innovative technologies will be developed for 
further consideration if, compared with demonstrated treatment technologies, they offer 
the potential for comparable or superior performance or implementability, fewer or lesser 
adverse impacts, or lower costs for similar levels of performance In addition, where 
appropriate for groundwater response actions, a limited number of alternatives that attain 
site-specific remediation levels within different restoration time periods can be developed, 
using one or more different technologies. 

333 Media-Specific Response Objectives and Technologies 

Preliminary response objectives for remedial actions at the Maywood site have been 
identified for the following environmental media: soil/sludge, surface water, groundwater, 
and structural materials. Potential response actions and technologies associated with these 
environmental media that could achieve the remedial action objectives for the Maywood 
site are summarized in Appendix B. Additionai objectives and technologies that may be 
appropriate for the Maywood site will be identified and evaluated (screened) during the 
RI/F!+EIS process. 

3.4 CONCEPTUAL REMEDIAL ACTION ALTERNATIVES 

Preliminary alternatives for remedial action at the Maywood site were developed 
according to the categories specified for remedial action in the current NCP, as follows: 

l No action; 

0 Alternatives for treatment or disposal at an off-site facility, as 
appropriate; 

l Alternatives that attain applicable or relevant and appropriate require- 
ments (ARARs) for protecting human health and the environment; 

l Alternatives that exceed ARARs; and 
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l Alternatives that do not attain ARARs but will reduce the likelihood of 
present or future threats from hazardous substances and will provide 
significant.protection to human health and the environment (including an 
alternative that closely approaches the level of protection provided by 
those alternatives that attain ARARs). 

Section 105 of CERCLA, as amended, required the President (who subsequently 
delegated this responsibility to EPA) to propose amendments to the NCP. A revision was 
promulgated on March 8, 1990 (EPA 1990). The two categories of final remedial action 
alternatives (discussed in Section 3.3.2) developed in the revised NCP are: 

0 Source control response actions - response actions that reduce the 
toxicity, mobility or volume of the contaminants, ranging from alternatives 
that involve little or no treatment and rely on engineered controls to 
alternatives that remove or destroy the contaminants, thereby reducing 
the need for long-term management. 

l Groundwater response actions - response actions that attain site-specific 
remediation levels within different restoration time periods, ranging from 
alternatives involving no action to alternatives that offer superior 
performance or implementability, fewer adverse impacts, and lower cost. 

A limited number of conceptual remedial action alternatives have been identified for 
the Maywood site on the basis of these categories and the preliminary response objectives 
and technologies presented in Appendix B. (Only a general discussion of ARARs is 
possible at this stage of the RI/F%EIS process; see Section 3.8.) These conceptual 
alternatives address the radioactively and chemically contaminated materials - including 
soil/sludge, surface water, groundwater, and structural materials - at the Maywood site. 
The alternatives are: 

l Alternative 1: No action, 

l Alternative 2: On-site disposal, 

l Alternative 3: Off-site disposal, 

l Alternative 4: On-site treatment with on-site disposal, 

l Alternative 5: On-site treatment with off-site disposal, and 

l Alternative 6: Off-site treatment with off-site disposal. 

These alternatives are briefly described in Sections 3.4.1 through 3.4.6 and represent 
basic combinations of potential response actions. Options may be identified within certain 
of the action alternatives (i.e., Alternatives 2 through 6) to incorporate appropriate 
elements of other alternatives as the RI/FS-EIS process develops. For example, 
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Alternative 4 might be varied to incorporate an element of Alternative 6 (off-site treatment 
and/or disposal) on a limited basis if a licensed facility were available for certain materials 
(e.g., those contaminated only with PCBs). Similarly, Alternative 5 could incorporate the 
focus of Alternative 2 (on-site containment for disposal) on a limited basis (e.g., if 
excavation of a small area of contaminated soil located beneath a paved stirface would 
create a greater risk to workers than containing the contamination in place and 
monitoring/maintaining the area for the long term). 

3.41 No Action 

The no-action alternative is included pursuant to the requirements of NEPA and 
CERCLA to provide a baseline for comparison with other alternatives and to assess the 
impacts on human health and the environment from current and projected conditions at 
the Maywood site. If this option were selected, no reduction would occur in the toxicity, 
mobility, or volume of contaminated materials at the site. Potential exposure to 
contaminants would probably continue for the short term at current levels; over time, long- 
term exposure would likely increase - in terms of both levels of exposure and size of 
potentially affected population. 

3.4.2 On-site Disposal 

On-site disposal would reduce waste mobility and would require monitoring and 
. . maintenance, permanent access restrictions, and other institutional controls (e.g., 

management of a buffer zone between the facility and surrounding areas). On-site disposal 
could involve in-situ containment (e.g., with caps and slurry walls) and/or construction of an 
engineered facility to isolate materials following their removal (e.g., via building demolition, 
drum consolidation, or soil excavation). Most importantly, this alternative would involve a 
determination of site suitability (including site capacity and consideration of its location in 
an urbanized area) prior to any waste removal or design and construction activities. 

3.43 Off-site Disposal 

i 
Off-site disposal would reduce waste mobility and could require either (1) use of an 

1 
existing disposal facility or (2) siting and construction of a new facility to receive the 
radioactively and chemically contaminated wastes from the Maywood site. An exhaustive 

/ 

i. 

canvass would be conducted of existing facilities that could satisfy criteria for the effective 
disposal of these wastes. This alternative would involve removing the wastes, satisfying 
transportation requirements, and complying with general operational and management 

: 

requirements for the disposal facility (similar to those identified for the on-site disposal 
option described in Section 3.4.2). The total waste volume, without treatment, currently in 
the MISS pile is estimated to be about 27,000 m3 (35,000 yd3). The total waste volume 

i. 

associated with the Maywood site is estimated to be about 260,000 m’ (340,000 yd3) (BNI 
1989zd). If the siting and construction of a new off-site disposal facility is selected to 
receive waste from Maywood, a separate NEPA review for more detailed assessment of 
site-specific impacts will be necessary. 
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3.4.4 On-site Treatment with On-site Disposal 

On-site treatment with on-site disposal would reduce the mobility and could reduce 
the toxicity and/or volume of contaminated materials. This alternative would involve issues 
similar to those ihentified for the on-site disposal alternative (Section 3.4.2), in addition to 
issues related to the design, construction, and operation of various treatment systems to 
accommodate the site’s contaminated materials. On-site treatment and disposal could be 
conducted in situ (e.g., using vitrification or cementation and capping/grouting 
technologies). Conversely, treatment could be conducted in an engineered facility following 
removal of the contaminated materials. Either method would require the implementation 
of institutional controls during treatment operations. With extensive treatment, it is 
estimated that the total waste volume could be reduced significantly. 

3.4.5 On-site Treatment with Off-site Disposal 

On-site treatment with off-site disposal would reduce the mobility and could reduce 
the toxicity and/or volume of contaminated materials. This alternative would involve issues 
related to on-site treatment following excavation (similar to those identified in 
Section 3.4.4) and issues related to off-site disposal (similar to those identified in 
Section 3.4.3). 

3.4.6 Off-site Treatment with Off-site Disposal 

Off-site treatment with off-site disposal would reduce the mobility and could reduce 
the toxicity and/or volume of the contaminated materials. This alternative would involve 
general issues related to treatment (similar to those identified in Section 3.4.4) and issues 
related to off-site disposal (similar to those identified in Section 3.4.3). Siting, design, 
construction, and operation of off-site treatment systems would be required if existing 
facilities were unavailable to treat all of the site’s contaminated materials (e.g., radioactive 
and mixed wastes). 

_ 

3.5 OPERABLE UNITS AND REMOVAL ACTIONS .- 

Under the FFA executed with EPA Region II, DOE is lo identify operable units in 
this work plan. Hence, the Maywood site has been divided into four operable units, as 
follows: (1) MISS, (2) the Stepan Company property, (3) commercial and governmental 
vicinity properties, and (4) residential vicinity properties. This grouping enables DOE to 
address similar problems that likely have similar solutions. It may be necessary, however, 
to modify these operable units sometime in the future to better manage the cleanup 
activities. Although portions of or complete operable units may be addressed through 
removal actions under the jurisdiction of DOE, operable units generally will be addressed 
through a record of decision (ROD). Single or multiple operable units may be addressed 
in each ROD. One RI/FS-EIS will be prepared to address cleanup and management of 
the resultant wastes from all areas of the Maywood site for which DOE has responsibility. 
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Under the FFA, DOE has sole responsibility for determining areas to be addressed by 
removal actions. Any removal action must be conducted in accordance with the FFA, 
CERCLA, and the NCP, and such actions are subject to EPA notification. 

3.6 DATA GAPS 

An evaluation of existing information on the Maywood site has identified important 
data gaps with respect to physical characteristics of the site, source characteristics, and 
nature and extent of contamination. The field sampling plan summarized in Section 4.3.1 
has been prepared to obtain the data necessary to f?ll these gaps so that, when the RI 
phase is completed, sufficient data will exist for preparation of the baseline risk assessment 
and for detailed assessment of remedial action alternatives in the RI/FS-EIS. The current 
data gaps identified for completion of the RI phase are summarized in Sections 3.6.1 
through 3.6.6. 

3.6.1 Site Physical Characteristics 

Previous studies have indicated an apparent anomaly of the groundwater flow near 
the Westerly Brook culvert (Figure 22). Three explanations are possible for the anomaly: 
(1) interaction with and flow along a relict buried stream channel, (2) near-surface 
groundwater recharge and flow into or along the buried Westerly Brook conduit, and 
(3) groundwater interaction between the upper (overburden) and the lower (bedrock) 
systems. 

Additional studies are needed to fully understand the groundwater flow beneath 
MISS, These studies will include definition of the groundwater entry into Westerly Brook, 
identification of relict surface water channels, and evaluation of the interaction between 
groundwater systems. The groundwater flow anomaly and plans for investigating this 
anomaly are discussed in detail in the field sampling plan for MISS. Also, wells within a 
4%km (3-mi) radius will be canvassed to determine current groundwater usage. The 
results of this canvass will help determine the level of additional groundwater sampling in 
the area. 

3.6.2 Source Characteristics 

Previous surveys have established that the Maywood site is radioactively contami- 
nated with thorium, uranium, and radium. At MISS, uranium occurs in the groundwater, 
and both radon-222 and radon-220 occur in the adjacent areas where access is unrestricted. 
However, additional information is needed to determine the presence and identity of 
nonradioactive contaminants in media such as air, surface and subsurface soils, surface 
water, and groundwater. Mixed waste may also be present. The vertical and horizontal 
boundaries for both radioactive and nonradioactive contamination on-site has yet to be 
defined. Once the sources, types, and levels of contamination have been identified, the 
results can be used to determine the soil-to-groundwater transfer or leaching potential for 
these contaminants and to evaluate the significance of transport pathways (e.g., 
groundwater). 
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FIGURE 22 Potentiometric Contour Map of Groundwater in the Overburden Aquifer 
beneath the MISS 
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3.6.3 Nature and Extent of Contamination 

Preliminary investigations have indicated that additional chemical information should 
be collected to better define the extent of nonradioactive and mixed waste contamination. 
Additional studies are also needed to confirm or refine results from previous surveys, as 
well as to complete the identification of contaminated properties that should be included 
for remedial action. 

3.6.4 Treatability Studies 

Additional data may be needed regarding the amenability of the various waste 
materials present at the Maywood site to specific treatment technologies. The results of 
characterization studies will be used to identity treatment technologies applicable to the 
contaminated materials present at the site, and waste treatability studies may be initiated to 
evaluate the feasibility and effectiveness of the technologies. 

3.6.5 Summary of Radiological Data 

Potential health risks and the need for compliance with DOE guidelines for residual 
radioactive material were considered in identifying the radionuclides of concern for the 
Maywood site for which field data are required. These radionuclides are thorium-232, 
thorium-230, radium-226, uranium-238, radon-222, and radon-220. For each operable unit, 
there are data gaps that must be filled in order to obtain the information needed to assess 
risk and plan for effective remediation. 

Maywood Interim Storage Site. The following is a summary of existing data and 
data gaps for MISS: 

l Subsurface and Surface Soils 

- Radium-226, uranium-238, and thorium-232 data are available. 

- Thorium-230 concentration data are needed. 

- Background concentrations in soil are needed for thorium-232, 
thorium-230, uranium-238, and radium-226. 

- Flux data for radon-222 are available for the interim storage pile. 

0 Surface Water 

I 

- Total uranium, radium-226, and thorium-232 data are available. 

- Thorium-230 and uranium-238 data are needed. 

- Uranium-234 data can be inferred from parent data. 

L?~w43 @9,09,92) - 
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- Background concentrations in surface water are needed for 
thorium-232, thorium-230, uranium-238, and radium-226; these 
data should be collected to ensure that no contamination from the 
site is included in the measured background concentrations. 

l Groundwater 

- Radium-226, thorium-230, thorium-232, uranium-234, uranium-235, 
uranium-238, and total uranium data are available (NJPDES 
permit data; BNI 1985e, 1986e, 19878, 1988j, 1989zc, 1990a). 

- Background concentrations in groundwater are needed for each 
sampled radionuclide; these data should be collected to ensure 
that there is no interference from site contaminants. 

- Radon-222 and radon-220 data are available. 

0 Surface Contamination 

- For Building 76 and the pumphouse, confirmation data are 
needed for removable and fixed surface contamination. 

Stepan Company Property. The following is a summary of existing data and data 
gaps for the Stepan Company property: 

Gamma exposure rate measurements are available within buildings and 
over most outdoor surfaces; these measurements should be confirmed. 
Limited surface and subsurface soil concentration data are available for 
thorium-232, uranium-238, and radium-226; additional surface and 
subsurface soil concentrations are needed. 

Surface and subsurface soil concentrations are required for thorium-230. 

Limited radon-222 and radon-220 sampling has been done. 

Limited measurements for fixed and removable contamination within 
buildings do not indicate any problems; these measurements should be 
confirmed. 

Groundwater data are available for radium-226, thorium-230, 
thorium-232, and total uranium (Adler 1991). 
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Commercial and Governmental Vicinity Properties. The following is a summary of 
existing data and data gaps for the commercial and governmental vicinity properties: 

l The same data gaps that were identified for surface soils at MISS apply to 
surface soils and sediments for these properties. 

l Wells should be canvassed to determine if and where wells exist that draw 
from the contaminated aquifer under MISS. Once this is accomplished, 
sampling should be performed for all contaminants of concern. 

Residential Vicinity Properties. The data gaps identified for the commercial and 
governmental vicinity properties also exist for the residential vicinity properties. 

3.6.6 Summary of Chemical Data 

Analysis of the data available for preparation of this WP-IP indicates that too few 
samples have been collected to allow for a complete characterization of the nature of 
nonradioactive contaminants at the Maywood site. Furthermore, the areas investigated 
have been too limited and do not include all areas of concern, such as the residential 
vicinity properties. Data on background concentrations representative of this heavily 
industrialized area are also needed. Uncertainties associated with these data (e.g., failure 
to meet appropriate holding times for VOC analyses and possible sampling and laboratory 
contamination resulting in suspect data) indicate that these results may be inconclusive. 
Therefore, full characterization of the nonradioactive contamination is necessary. The 
objectives of this characterization should include, but not be limited to, (1) evaluation of 
RCRA characteristics in the waste materials and (2) comprehensive sampling and analysis, 
using appropriate levels of quality assurance/quality control (i.e., levels equivalent to 
Level III or IV, as appropriate), to fill in the data gaps identified for the Maywood site and 
to confirm previous results. 

3.7 FEASIBILITY TESTING 

Several potential remedial action technologies may require bench-scale or pilot-scale 
treatability studies. The remedial technologies that may warrant such testing for use at the 
Maywood site include: 

l Building decontamination: if confirmatory surveys determine that the 
buildings are contaminated, on-site testing of various decontamination 
methods may be necessary to assess their effectiveness for specific 
application to the Maywood site. This information is needed to 
determine both feasibility and cost. 
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l Solids separation: historically, separation of soil and radioactive 
contaminants has been ineffective and highly dependent on physical 
characteristics of the soil and the radionuclides of concern. Bench-scale _- 
testing may be needed to determine the usefulness of this treatment 
approach for the Maywood soils and sediments. 

l Chemical treatment: depending on the results of the RI, it may be 
necessary to conduct treatability studies for removing specific chemical 
contaminants from the soil. 

l In-situ tests: technologies to immobilize the wastes may need testing to 
determine their applicability to the Maywood site - for example, surface 
spraying for contaminated buildings and equipment, cutoff walls and 
grouting/stabilization for groundwater protection, and vitrification for 
contaminated soils and sediments. 

l Groundwater treatment: removal of chemically contaminated ground- 
water may withdraw naturally occurring radon-222 and radon-220 gases 
concurrently. Before these gases are vented or withdrawn on collection 
media, groundwater should be sampled and pilot testing performed. 

3.8 PRELIMINARY IDENTIFICATION OF REGULATORY REQUIREMENTS 

Potential requirements for a proposed remedial action can be grouped into two 
general categories, (1) applicable or relevant and appropriate requirements (ARARs), and 
(2) to-be-considered requirements (TBCs). The first category consists of promulgated 
standards (e.g., public laws codified at the state or federal level) that may be applicable to 
a proposed action or relevant and appropriate to all or part of that action. The second 
category consists of standards or guidelines that have been published but not promulgated 
and that may have significance for all or part of the action (e.g., DOE Orders). Remedial 
actions at the Maywood site will be conducted in accordance with both ARARs and TBCs, 
as appropriate. 

A potential ARAR is applicable if its jurisdictional prerequisites are specifically met 
by the conditions of the site (e.g.> location in a floodplain) and/or proposed action; if the 
conditions of a requirement are not specifically applicable, then a determination must be 
made as to whether they are sufficiently similar to be considered both relevant and 
appropriate (e.g., in terms of contaminant similarities and the nature and setting of the 
proposed action). Potential TBCS are typically considered only if no promulgated 
requirements exist that are either applicable or relevant and appropriate. Thus, TBC 
requirements may be considered secondary to ARARs; in fact, they are often based on 
promulgated standards and can require the same degree of compliance as ARARs (e.g., 
DOE Orders). 

In addressing each requirement that may affect a proposed action, a determination 
is made regarding its relationship to (1) the location of that action, (2) the contaminants 
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involved, and (3) the specific activities that would be conducted. Location-specific 
requirements are based on the specific setting and nature of a site (e.g., its location in a 
floodplain and proximity to wetlands or the presence of archeological and cultural 
resources). Contaminant-specific requirements address certain chemical species or a class 
of contaminants (e.g., thorium or PCBs, respectively) and relate to the level of 
contamination allowed for a specific pollutant in soil, water, and/or air. Action-specific 
requirements relate to specific activities that are proposed to be implemented at a site 
(e.g., incineration of organically contaminated soil). Thus, the determination of potential 
ARARs and TBCs for a site is based on factors specific to that site and the individual 
action(s) proposed for implementation. 

Identification of potential location- and contaminant-specific requirements is 
initiated during the planning stage of the RI/l%-EIS process. This identification is refined 
during site characterization (the RI phase) as the nature and extent of contamination and 
the site setting become more fully understood. Action-specific requirements are identified 
as the potential alternatives for the proposed action are developed in the FS phase (i.e., as 
the specific components of these alternatives are assembled). 

The preliminary identification of potential requirements for remedial action at the 
Maywood site is based on the current understanding of site contamination (e.g., soil and 
sediments, air, building materials, surface water, and groundwater potentially contaminated 
with radionuclides and chemicals) and the site’s location (i.e., in an urbanized area). 
Requirements that may affect the proposed management of the Maywood site are listed in 
Table 12. This list is limited to federal requirements; a list of potential state requirements 
will be provided by the state of New Jersey, as required under CERCLA, and will be 
evaluated for inclusion as the RI/FS-EIS process proceeds. Certain of these laws and 
orders are generically applicable to the authorization, objectives, planning, or implemen- 
tation of policies or actions related to environmental response (e.g., the Atomic Energy Act 2 
and a number of federal orders). Because many of the components of this group have led 
to the establishment of standard policies and procedures for undertaking response actions, 
they will not be discussed in detail in the RI/FS-EIS report. All aspects of the proposed 
action would fully comply with these laws and orders. Those requirements that may have 
specific significance to the proposed Maywood remedial action (e.g., RCRA, the Uranium 

/ Mill Tailings Radiation Control Act, and the Clean Air Act) will be summarized and 
evaluated in the FS report. 
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TABLE 12 Federal Requirements Potentially Applicable to the Proposed 
Remedial Action at the Maywood Site 

Federal Laws 

Archeological and Historic Preservation Act of 1974 
Archeological Resources Protection Act of 1979 
Atomic Energy Act of 1954, as amended 
Clean Air Act of 1963, as amended 
Clean Water Act, as amended (also referred to as Federal Water Pollution Control Act of 1972, 

as amended) 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended 

by the Superfund Amendments and Reauthorization Act of 1986 
Department of Energy Organization Act of 1977 
Endangered Species Act of 1973, as amended 
Fiih and Wildlife Coordination Act of 1934, as amended 
Hazardous Materials Transportation Act of 1974, as amended 
National Historic Preservation Act of 1966, as amended 
Noise Control Act of 1972 
Noise Pollution and Abatement Act of 1970 
Occupational Safety and Health Act of 1970 
Safe Drinking Water Act of 1974, as amended 
Solid Waste Disposal Act, as amended by the Resource Conservation and Recovery Act of 1976, 

as amended by the Hazardous and Solid Waste Amendments of 1984 
Toxic Substances Control Act of 1976 
Uranium Mill Tailings Radiation Control Act of 1978, as amended 

Executive Orders 

Executive Order 11490, Assigning Emergency Preparedness Functions to Federal Departments 
and Agencies 

Executive Order 11514, Protection and Enhancement of Environmental Quality 
Executive Order 11738, Providing for Administration of the Clean Air Act and the Federal 

Water Pollution Control Act with Respect to Federal Contracts, Grants, or Loans 
Executive Order 11807, Occupational Safety and Health Programs for Federal Employees 
Executive Order 11988, Floodplain Management 
Executive Order 11990, Protection of Wetlands 
Executive Order 11991, Relating to the Protection and Enhancement of Environmental Quality 
Executive Order l2088, Federal Compliance with Pollution Control Standards 
Executive Order 12146, Management of Federal Legal Resources 
Executive Order 12580, Super-fund implementation 
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TABLE 12 (Cont’d) 

Demutment of Enerev Orders 

Order l540.1 Materials Transportation and Traffic Management 
Order 424O.lH Designation of Major System Acquisition and Major Projects 
Order 432O.w Site Development and Facility Utilization Planning 
Order 4700.1 Project Management System 
Order 5400.1 General Environmental Protection Program 
Order 54003 Hazardous and Radioactive Mixed Waste Program 
Order 5400.4 Comprehensive Environmental Response, Compensation, and Liability Act Requirements 
Order 54005 Radiation Protection of the Public and the Environment 
Order 544O.lD National Environmental Policy Act Compliance Program 
Order 5480.1B Environment, Safety, and Health Program for Department of Energy 

Operations 
Order 5480.4 Environmental Protection, Safety, and Health Protection Standards 
Order 5480.11 Radiation Protectjan for Occupational Workers 
Order 5481.l.B Safety Analysis Review System 
Order 5482.lB Environmental Protection, Safety, and Health Protection Appraisal Program 
Order 5483.L4 Occupational Safety and Health Program for Government-Owned Contractor- 

Operated Facilities 
Order 5484.1 Environmental Protection, Safety, and Health Protection Information Reporting 

Requirements 
Order 5ooO.3 Unusual Occurrence Reporting System 
Order 5500.2 Emergency Planning, Preparedness, and Response for Operations 
Order 5700.6B Quality Assurance 
Order 5820.2 Radioactive Waste Management 
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4.0 WORK PLAN-IMPLEMENTATION PLAN RATIONALE 

4.1 OVERVIEW OF DATA OBJECTIVES AND PROPOSED ACTIVKCES 

A major element of the RI/I%-EIS process is obtaining sufficient site-specific 
information to allow for an assessment of remedial action alternatives. Collection and 
documentation of data are conducted during the RI phase; analysis of alternatives is 
conducted in the FS-EIS phase. As described in Section 3.5, the RI/ES-EIS for the 
Maywood site will include four operable units: (1) MISS (owned by DOE), (2) the 
property owned by Stepan Company, (3) commercial and governmental vicinity properties, 
and (4) residential vicinity properties. The data objectives and field activities associated 
with each operable unit are summarized in Table 13. The proposed activities for each 
operable unit are discussed in Sections 4.1.1 through 4.1.4. 

4.1.1 Maywood Interim Storage Site 

The MISS operable unit consists of the property owned by DOE. A radiological 
characterization report was issued in 1987 (BNI 1987f); however, additional charac- 
terization will be required (Section 3.6) because of the limited nature of the chemical 
characterization work performed to date. Future characterizations will include 
comprehensive chemical as well as radiological investigations of the groundwater, surface 
water, and soils. 

One of the objectives for future field activities is to investigate what appears to be a 
groundwater anomaly. Groundwater flow beneath MISS is not completely understood, and 
this potential migration pathway needs to be evaluated further. The apparent anomalous 
flow will be investigated by installing two additional wells on the site to monitor the shallow 
and deep groundwater systems. Once they are installed, water levels in these wells will be 
monitored weekly for at least 1 year. These newly installed wells will also be sampled 
quarterly for radioactive and chemical contaminants, as described in the field sampling 
plan. The additional water-level measurements and contaminant concentrations should 
allow evaluation of groundwater transport of contaminants. In addition to the proposed 
new wells, all existing wells will have water levels monitored on a weekly basis for at least 
1 year. These data will be incorporated into the existing water level data base for the 
other wells to see if a consistent groundwater flow pattern occurs on the site. 

Additional field sampling will be carried out to determine the range of potential 
chemical contamination at MISS. Surface water and sediment samples will be analyzed to 
determine if contamination is migrating into ‘Westerly Brook, a tniutary of the Saddle 
River. Borehole sampling will be used to define the vertical and horizontal boundaries of 
any chemical contamination. Boreholes will be drilled in on-site soils and samples collected 
for chemical analyses. In each borehole, a composite sample over the entire depth of 
radioactive contamination will be analyzed for RCRA characteristics to determine if 
hazardous wastes are commingled with radioactive wastes. In addition, a discrete interval 
will be sampled in 50 percent of the boreholes and the samples analyzed for metals and 



TABLE 13 Summary of Data Objectives and Field Activities for the Maywood Site 

PieId Activities 

Operable Unit/Data Objectives status Chemical Characterization Radiological Characterization 
Geological/Physical 

Characterization 

Mavvmod Interim Stonee Site 

Determine “alure and extent of 
contamination; identify indicator 
contaminants; determine presence of 
hazardous (RCRA) waste.’ 

Completed limited soil, air, and groundwater 
sampling for priority pollutant 
constituents; testing of soil samples for 
RCRA characteristics. 

Planned Analyze soil samples from 20 bare- 
holes for VOWS, scmivolatiles, metals, 
mobile ions. pH, and RCRA 
characteristics; the Toxicity 
Characteristic Leaching Ptwcdurc 
(TCLP) tests will also be perfonncd. 

Analyze soil samples for TCLP 
(metals o”l~),~ sulfide and cyanide 
reactivity, and total petroleum 
hydrocarbons (TPHs).E 

Analyze soil samples for VOCs and 
semivolatiles as confirmation of 
previous data. 

Analyze groundwater samples ftum 29 
existing wells for VOCs, scmi- 
volatiles, metals, mobile ions, pH, 
temperature, spxitic conductance, and 
dissolved oxygen. 

NRC radiological sutvey; EGBG 
aerial radiological survey; BNl 
characterization and ongoing 
monitoring for environmental reports. 

Installation of 29 monitoring 
wells. 

Analyze soil samples and do gamma 
logging for 20 boreholes; analye for 
thorium-232, radium-226, and 
uranium-23% 

Install 20 chemical boreholes 

NO”C. 

None. 

Drill about 37 holes in 
storage pile. 

Drill 8 holes. 

Analyze groundwater samples front 29 
existing wells for thorium-232, 
thorium-230, radium-228, radium-226, 
and uranium-23% 

NOtIC 
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T A B L E  1 3  (con t inued)  

Fie ld  Act ivi t ies 

O p e r a b l e  Unit /Data Objec t ives  status Chemica l  Character izat ion Rad io log ica l  Character izat ion 
Geo log ica l /Phys ica l  

Character izat ion 

wcad  Inter im S toraw Si te  
&  

Invest igate potent ia l  migra t ion  into 
Wester ly  Brook ;  exp la in  apparen t  
g roundwate r  anomaly .  

De te rmine  wel l  locat ions a n d  
potent ia l  g roundwate r  contaminat ion  
in  the wea.  

Assess  treatabil i ty studies. 

Invest igate radon/ thorn” levels  a n d  
m e a s u r e m e n t  methods.  

Comp le ted  None.  

P l a n n e d  Ana lyze  g roundwate r  samp les  for 
V O W S , semivulat i les,  metals,  mob i l e  
ions,  pH,  temperature,  speci f ic 
conductance,  a n d  d isso lved oxygen.  

Comp le ted  

P l a n n e d  

Comp le ted  

P l a n n e d  

Comp le ted  

P l a n n e d  

None.  

Ana lyze  g roundwate r  samp les  for 
V O C s ,  semivolat i les,  metals,  mob i l e  
ions,  pH,  temperature,  qxcif ic 
conductance,  a n d  d isso lved own.  

None.  

Pe r fo rm bench-sca le  tests, as  requi red,  
to de te rmine  feasibi l i ty of t reatment  
techno logy  if l i terature search  is 
inconclusivz.  

Not  appl icable .  

Not  appl icable .  

None.  

Ana lyze  g roundwate r  samp les  for 
thor ium-232,  thor ium-230,  rad ium-228 ,  
rad ium-226 ,  a n d  u r a n i u m - 2 3 %  

None.  

Ana lyze  g roundwate r  samp les  for 
thor ium-232.  thor ium-230,  rad ium-228 ,  
rad ium-226 ,  a n d  u ran ium-278 .  

N O ”e. 

Pe r fo rm bench-sca le  tests, ( L S  requi red,  
to de te rmine  feasibi l i ty of t reatment  
techno logy  if l i terature search  is 
inconclusive.  

O n g o i n g  m e a s u n m e n t s  for 
env i ronmenta l  mon i to r ing  reports.  

Cross-check  thoron m e a s u r e m e n t  
methods;  de te rmine  source.  of e levated 
radon/ thoron levels.  

None.  

Install  2  mon i to r ing  wel ls.  

N&e .  

cams.5  ruea  wel ls.  

N O ”C. 

Per fo rm bench-sca le  tests, as  
requi red,  to de te rmine  
feasibi l i ty of t twtment 
techno logy  if l i terature 
search  is inconclusive.  

Not  appl icable .  

Not  appl icable .  



TABLE 13 (continued) 

Field Activities 

Operable Unit/Data Objectives status Chemical Characterization Radiolozical Characterization 
Geological/Physical 

Characterization 

Determine extent of surface and 
subsurface radioactive contami- 
nation. 

Determine extent of surface 
contamination in buildings. 

Stepan Company Pmoaty 

Identify health and safety concerns. Completed 

Planned 

Routine well sampling for eviron- 
mental monitoring reports. 

Perform sampling as required. 

Completed Responsibility of Stepan Company. 

Planned Perform sampling as required. 

Completed 

Planned 

Not applicable. 

Not applicable. 

Determine hazardous/RCRA 
characteristics in wastes known to be 
radioactive. 

Completed 

Planned 

NOllC. 

Analyze wastes for TCLP (metals 
~nly),~ total PC&, TPHs: and sulfide 
and cyanide reactivity. 

Commercial and Governmental 
Vicinitv Prouerties 

Identify health and safety concerns; 
define extent of contamination; 
determine RCRA characteristics in 
wastes known to be radioactive. 

Completed Soil/sludge sampling at Sunwo, Sears, 
&met, and Hunter-Douglas 
properties. 

Planned Analyze wastes for TCLP (metals 
~nly),~ total PC&s, TPHs,~ and sulfide 
and cyanide reactivity. 

Routine wrll sampling for cnviron- 
mental monitoring reports. 

Perform routine well sampling for 
envimnmental monitoring reports. 

NRC radiological sump, E&G 
aerial radiological survey Nuclear 
Safety Associates survey. 

Perform characterization studies. 

Nuclear Safety Associates survey. 

Collect air samples and smear 
samples; measure gamma exposure 
late.% 

NOllC 

Not applicable. 

Installation of monitoring 
wells. 

NOM.. 

None. 

Evaluate potential 
groundwater pathway. 

Not applicable. 

Not applicable. 

Not applicable. 

Not applicable. 

Radiological characterization studies in None. 
1!%5,1986,19%‘, and 1988. 

Characterize and designate additional 
properties as required. NOW. 
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TABLE 13 (continued) 

Field Activities 

Operable Unit/Data Objectives status Chemical Characterization Radiological Characterization 
Geological/Physical 

Characterization 

Residential Vicinitv Prooerties 

Identify health and safety concerns; 
define extent of contamination; 
determine RCRA characteristics in 
wastes known to be radioactive. 

Completed 

Planned 

NCln.2. 

Analyze wastes For TCLP (metals 
~nly)~ total PCBs, TPHs: and sulFide 
and cyanide reactivity. 

Radiological characterization studies in 
1986,1!387, and 19%. 

Characterize and designate additional 
properties as required. 

None. 

NO”C. 

BHazardous (RCR4) wastes For the Maywood site are as defined by the NJDEP (1989). 

%he complete TCLP test, including organic constituents, will be performed on 10 percent of the samples. 

CSamples yielding mote than 1,oDo ppm TPH would be analyzed For EPA priority pollutants. 
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components on the Target Compound List (TCL). Also, a discrete interval below the zone 
of radioactive contamination will be sampled in each borehole and the samples analyzed 
for metals and TCL. 

NJDEP is concerned that mixed waste (i.e., radioactive waste contaminated with 
RCRA-characteristic materials) could be present in the storage pile at MISS. The pile was 
sampled in the fall of 1990 with the objective of dete i-mining the extent of potential mixed 
waste in the interim storage pile and surrounding soils. 

Additional data may be collected in the future to support technology evaluations for 
the FS-EIS phase. The objective would be the performance of treatability studies to 
evaluate the possibility of reducing the mobility and/or volume of contaminated materials. 

4.1.2 Stepan Company Property 

The Stepan Company property operable unit is comprised of the land currently 
owned by the Stepan Company, including the plant proper and associated warehouses. 
The Stepan Company is negotiating amendments to a consent order with EPA to perform 
an RI/FS on the Stepan property. DOE assumes that the Stepan Company will be respon- 
sible for all chemical characterization activities. Thus, the DOE effort on the Stepan 
Company property will concentrate on characterizing the radioactive contamination and 
testing for RCRA characteristics in the radioactive wastes. The current field sampling plan 
for the Maywood site does not include chemical characterization activities because of 
ongoing negotiations and sampling activities being considered by EPA and Stepan 
Company at this property. The field sampling plan will be supplemented, as needed, based 
upon the results of these negotiations. 

To date, no sampling and analysis have been performed by DOE on this operable 
unit; however, DOE till perform radiological characterization in the future. The data 
objectives include: 

l Defining the hydrogeological conditions, 

l Confirming the presence or absence of potential contaminants, both 
radioactive and chemical, and 

l Identifying additional contaminants of concern and determining their 
specific concentrations as well as background concentrations. 

Additional treatability studies may be performed by DOE for the contaminated 
materials identified on the Stepan Company property for which DOE has responsibility. 
The objective of these studies would be to evaluate if certain technologies can effectively 
reduce the volume or toxicity of the wastes; these studies cannot be identified at this time 
because characterization activities have not been completed. Several buildings exist on the 
Stepan Company property. Depending on the results of the characterization, these 
buildings might have to be decontaminated or dismantled. 
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4.13 Commercial and Governmental Vicinity Properties 
-- 

The objectives of data collection for the commercial and governmental vicinity 
properties operable unit include: 

-. 

-. 

l Defining the vertical and horizontal extent of radioactive contamination, 

l Identifying potential health and safety concerns associated with charac- 
terization and remediation, and 

6 Evaluating the presence of RCRA characteristics in radioactively 
contaminated wastes. 

These objectives will be attained by surface walkover surveys and limited soil sampling. 
The current field sampling plan focuses on characterization needs for the MISS and does 
not include the commercial and governmental vicinity properties operable unit, although 
characterization of the MISS may require off-site work to obtain the necessary data. The 
plan will be supplemented, as needed, to fully characterize the commercial and 
governmental vicinity properties following completion of currently planned activities. 

4.1.4 Residential Vicinity Properties 

The objectives of data collection for the residential vicinity properties operable unit 
are identical to those for the commercial and governmental vicinity properties, namely: 

l Defining the vertical and horizontal extent of radioactive contamination, 

l Identifying potential health and safety concerns during characterization 
and remediation, and 

l Evaluating the presence of RCRA characteristics in radioactively 
contaminated wastes. 

As for the commercial and governmental properties, additional characterization on the 
residential properties will be performed, as needed, following completion of currently 
planned activities and evaluation of resultant data. 

4.2 DATA QUALITY OBJXX’IVES 

Data quality objectives are qualitative and quantitative statements that specify the 
quality of the data required to support decisions during remedial activities. Data quality 
objectives are applicable to all data collection activities, as well as to preliminary 
assessments/site inspections, remedial investigations, feasibility studies, remedial design, 
remedial action, and verification. The level of detail and the quality of data that are 
required vary according to the intended uses of the data. 



The EPA guidance on data quality objectives (EPA 1987) establishes five levels of 
data quality applicable to various data gathering activities during the RI/FS process. 
Table 14 summarizes the analytical levels and their uses. These levels apply only to 
chemical contaminants; there are no corresponding levels for radioactive contaminants. 
Table 15 provides EPA guidance on the appropriate level of data quality for the stages of 
an RI/FS. As shown, significant overlap can occur in the levels allowable for a certain 
activity. In general, however, the degree of data quality required increases as the risk 
associated with utilizing incorrect data increases. 

The required analytical level can range from Level I to Level V. Although data 
quality equivalent to Level III is common to most data needs and may be sufficient for 
most purposes, future analyses will include data quality up to Level IV if determined to be 
appropriate. However, because determination of potentially responsible parties is not 
required for DOE at the Maywood site, data above Level IV may not be required. The 
analytical procedures used to evaluate chemical data were derived from those found in the 
contract laboratory program (CLIP) as well as other EPA procedures. Standard industry 
methods were used to ensure the quality of the radiological analyses. For both the 
radiological and chemical analyses, these controls should be adequate to achieve analytical 
levels equivalent to Levels III and IV. Additional details on the data quality objectives are 
provided in the quality assurance project plan for the Maywood site. 

4.3 SAMPLING AND ANALYSIS PLAN RATIONALE 

The sampling and analysis plan for the Maywood site actually consists of two 
individual documents, the field sampling plan and the quality assurance project plan. The 
sampling and analysis plan provides detailed descriptions of how, when, and where samples 
are collected during the site investigation and describes the types of radiological and 
chemical analyses that are performed on the collected samples. The quality assurance 
project plan provides procedures undertaken to ensure the quality and integrity of the 
collected data. Brief summaries of the field sampling plan and quality assurance project 
plan for the Maywood site are presented in Sections 4.3.1 and 4.3.2. 

43.1 Field Sampling Plan 

The field sampling plan documents the field activities that are planned to be 
undertaken at the Maywood site. It includes the site characterization rationale, a summary 
of existing data, RI data requirements, sample types and measurements, sampling 
frequency, analytical procedures, and an operating plan for the site. The field activities’ 
associated with the Maywood site were selected to address site characteristics and waste 
properties that would be useful in identifying permanent solutions and appropriate 
treatment technologies. The data collected from the field activities will also be used to 
support data needs for the modeling effort for engineering analyses and for human health 
and environmental risk assessment. The field sampling plan has been issued as a separate 
document (BNI 199Oc). 

The field sampling plan identifies data gaps (summarized in Section 3.6) and 
describes proposed activities to accomplish data objectives. The data objectives for the 
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TARLE 14 Summary of Generic EPA Gu idance Regarding Analytical Levels Appropriate to Data Uses 

Analytical 
Data Uses Level Type of Analysis Limitations Data Quality 

Site characterization Monitoring I . Total organic/inorganic vapor . Instruments respond to . If instruments calibrated and data 
during implemen- detection using portable instruments naturally occurring interpreted correctly, can provide 

tation . Field test kits compounds indication of contamination _____________“““____________“___”””””””-”””””””““““““““““”””””””““““““““-“““““““““““““““““””””””“-““““““““““““““““““““““““””””““” 

Site characterization II . Variety of organics by gas l Tentative identification . Dependent on quality assurance/ 
Evaluation of alternatives chromatography; inorganic-s by atomic l Techniques/instruments quality control steps employed 
Engineering design absorption; X-ray fluorwcent analyzer limited mostly to wlatilcs, l Data typically reported in 
Monitoring during . Tentative identification; analyte- metals concentration ranges 

implementation specific 
. Detection limits vary from low ppm 

to low ppb __““““““““““““““““““““““““~“““““”””””””~”””””””““““““““““”””””””““““““~“-“““““““““““““““““””””””“-““““““““““““““““““““““““””””““” 

Risk assessment In . Organics/inorganics using EPA . Tentative identification in . Similar detection limits to CLP 
Determination of potentially procedures other than Contract some cases l Less rigotvus quality assurance/ 

responsible parties Laboratory Pmgram (CLP) procedures l Can provide data of same quality control 
Site characterization l Tests for RCRA hazardous waste quality as Level IV 
Evaluation of alternatives characteristics, as given in 40 CFR Part 
Engineering design 261, Subpart C 
Monitoring during implemen- 

tation ““““““““““““““““““““““““““-“““““”””””””-””””D~”““““““““““”””””””“““““““~“““““““““““““~““““””””””~“““““““““““““““““““““““““””””“” 

Risk assessment Iv l C@anics/inorganics (Hazardous . Tentative identification of . Goal is data of Imow quality 
Determination of potentially Substances List [HSL]) by gas non-HSL pammeters l Rigorous quality assurance/ quality 

responsible partics chromatography/mass spcctmmetry; . Some time may be required control 
Evaluation of alternatives atomic absorption; inductively coupled for validation of packages 
Engineering design plasma 

l Low ppb detection limit ““““““““““““““““““““““““““-“““““”””””””-”””””””““““““““““”””””””““““““““-““““““““-““““-“““””””””“-““““““““““““““““““““““““””””““” 

Risk assessment 
Determination of potentially 

responsible parties 

Source: Adapted from EPA (1987). 

V l Nonconventional parameters . May require method . Method-spceific 
l Method-specific detection limits development/modification 
. Mctlilication of existing methods l Mechanism to obtain 
l Hazardous constituents identified in 40 services requires special 

CFR Part 261, Appendix VIII lead time 

e \o 
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TABLE 15 Summary of Generic EPA Guidance Regarding Appropriate Analytical 
Levels According to Data Uses 

Appropriate 
Analytical Level 

Data Uses I II IIIIVV 

Site characterization (mcluding health and safety) xxx-- 

Risk assessment - - x x x 

Evaluation of alternatives x x x - 

Engineering design of remedial action x x x - 

Monitoring during implementation of remedial action xxx-- 

Determination of potentially responsible parties _ - x x x 

Source: Data from EPA (1987). 
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1. 
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Maywood site include a description of the physical characteristics of the site, identification 
of contaminant sources and migration pathways, and determination of the applicability of 
various treatability studies. These data objectives are summarized in Section 4.1 of this 
WP-IP. A phased characterization approach is being utilized for field sampling activities 
and data evaluation; this approach is discussed in detail in the field sampling plan. The 
types of sampling and analyses for the Maywood site include radionuclides, metals, mobile 
ions, organic compounds, and geochemical and engineering parameters. The field 
sampling plan will be supplemented, as needed, prior to initiating additional 
characterization activities. The field sampling plan and associated documents (quality 
assurance project plan, health and safety plan, and community relations plan) have been 
issued for public review and comment (BNI 199Ob, 199Oc, 1990d, Woe). 

43.2 Quality Assurance Project Plan 

The quality assurance project plan outlines the quality assurance/quality control 
requirements that were implemented to ensure the defensibility and integrity of analytical 
data collected for the Maywood site. The quality assurance project plan defines goals for 
the level of the quality assurance effort and data requirements in terms of precision, 
accuracy, representativeness, completeness, and comparability. The overall quality 
assurance objective is to develop and ensure implementation of procedures for field 
sampling, chain of custody, laboraton, analysis, and reporting that will provide legally 
defensible data. The quality assura?:: objectives are categorized into analytical 
requirements, data quality objective.. and sample handling objectives. The quality 
assurance project plan has been issued as a separate document (BNI 1990e). 

4.4 SUMMARY OF OTHER MAJOR PLANS 

4.4.1 Health and Safety Plan 

A health and safety plan has been developed for the Maywood site to ensure the 
health and safety of on-site personnel during the performance of site characterization and 
response action activities. The plan includes the safety standards that must be met by all 
personnel and subcontractors performing on-site activities. Addressing the health and 
safety of on-site personnel also serves to minimize any potential impacts to the general 
public and the nearby environment. Key elements of the health and safety program for the 
Maywood site include: 

l Using appropriate protective equipment and safeguards; 

l Identifying areas where specific safety hazards exist; 

l Training on-site personnel in the proper use of safety equipment and 
adherence to written procedures; 

l Performing medical surveillance of on-site personnel, including radiological 
and nonradiological bioassays; 
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l Developing standard operating procedures and procedures to be followed 
in emergency situations; and 

l Holding periodic meetings to reemphasize the salient features of the 
health and safety program, existing site conditions, and any changes in site 
conditions. 

The health and safety plan is being issued as a separate document (BNI 1990d). 

4.4.2 Community Relations Plan 

A community relations plan has been developed for the Maywood site to ensure 
effective exchange of information with the general public. This plan was developed using 
DOE’s previous experience with the affected community, EPA guidance relative to 
community relations, and interviews conducted with key individuals in the affected 
community. The Maywood site community relations plan summarizes background informa- 
tion about the site, describes the history of community involvement, describes community 
relations strategies, provides a schedule of community relations activities, and lists affected 
and interested groups and individuals. This plan, which was tailored to the needs of the 
Maywood site, provides for meaningful exchange of information on such matters as 
potential health impacts, environmental issues, remedial action plans, project costs, and 
specific site activities. The community relations plan for the Maywood site has been issued 
as a separate document (BNI 199Ob). 

E.8~0048 (09,09!91) 
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5.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY- 
ENVIRONMENTAL IMPACT STATEMENT TASKS 

The EPA has defined fourteen standard tasks as comprising the RI/l5 process in 
Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 
(EPA 1988a). This task structure will be used in implementing the RI/FS-EIS process for 
the Maywood site and should enhance coordination with EPA Region II, the State of New 
Jersey, and local citizens and officials. The RIB tasks and the phased approach 
suggested by EPA are shown in Figure 23 and are briefly described in Sections 5.1 through 
5.14. Reference is included to other sections of this WP-IP and to other project 
documents, including those for vicinity properties, to explain the means by which these 
14 tasks are being implemented for the Maywood site. 

To date, 82 vicinity properties in Maywood, Lodi, and Rochelle Park have been 
designated as contaminated; 2 additional properties are believed to be contaminated but 
have not been designated. Characterization for the Maywood site is ongoing, with field 
sampling taking place in the fall of 1989 and the fall of 1990. Additional field work will be 
undertaken to complete the remaining characterizations and to fill any data gaps identified 
as the RIBS-EIS process continues. 

Cumulative impacts of the Maywood, Wayne, and Middlesex sites will be addressed 
in future documents. The intent is not to address overlapping contamination problems 
because there do not appear to be any and the distances between sites are too great; 
rather, the intent is to avoid duplication and to address common issues (such as treatability 
studies) that might be mutually applicable, to look at potentially common disposal options, 
to look at ARAR compliance from a broader perspective, and to collectively work with the 
various federal and state agencies and communities where issues are common. 

5.1 TASK 1: PROJECT PLANNING 

The project planning task initiates the RI/F%EIS process and establishes the project 
basis by: 

l Collecting and documenting the CERCLA scoping information 
(Chapters 1 and 2), 

l Collecting and evaluating existing data (Sections 2.1, 2.3, and 2.4), 

l Developing a conceptual site model (Section 3.1), 

l Identifying preliminary response objectives and potential remedial action 
alternatives (Sections 3.3 and 3.4), 

l Identifying operable units and potential removal actions (Section 3.5). 



RVFS Work Plan Standard Tasks 

Task Title 

1 
3” 
d 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Project Planning 
Community Relations’ 
Field Investigation 
Sample Analysis/Validation 
Data Evaluation 
Risk Assessment 
Treatability Study/Pilot Testing 
Remedial Investigation (RI) Report 
Remedial Alternatives Development/Screening 
Detailed Analysis of Alternatives 
Feasibility Study (FS) Report 
Post RllFS Support 
Enforcement Support’ 
Miscellaneous Support’ 

*Tasks that can occur In any phase of the RVFS 

Remedial Investigation 

Site 
I 

Characterlzatlon ! 
TreatabIlIty 

lnvestlgatlons 

Task 3: I Task7: 
Field Investigation 1 Treatability Studies 

Task 4: ) Task8 
Sample Analysis/ ; RI Report 
Validation I 

Task 5: 
Data Evaluation I 

Task 6: I 
Risk Assessment 1 

Task 6: I 
RI Report I 

t 
Feaslblllty Study 

I t 
Development 

and Screening Detalled 
of AlternatIves Analysls 

Task 9: 
Remedial Alternatives 
Development/Screening 

Task 10: 
Detailed Analysis 
of Alternatives 

Task 11: 
FS Report 

I To ROD I 

FIGURE 23 Relationship of RI/B Tasks to Phased RI/l% Approach 
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l Identifying various feasibility studies to support the RI/FS-EIS process 
(Section 3.7), 

l Compiling a list of potential federal ARARs (Section 3.8), 

l Determinin g data needs and defining data quality objectives (Sections 3.6, 
4.1, and 4.2), 

l Identifying major project plans, including the field sampling plan and the 
quality assurance project plan (Section 4.3), 

l Documenting RI/I% tasks (Chapter 5), and 

l Developing schedules for completion of major project elements and 
identifying project organization and project management (Chapter 6). 

All of these elements are included in this WP-IP, which constitutes an overview of 
project planning for the Maywood site RI/IS-EIS process. All project scoping required 
under CERCLA has been completed. The NEPA scoping process was initiated when the 
Notice of Intent descniing the proposed action was published in the Federal Regkter 
(November 16, 1990) and distributed to those persons and agencies who might be 
interested or affected. During the public comment period, a public meeting was held 
(December 6, 1990) to receive oral and/or written comments on the proposed action. The 
results of the NEPA scoping process, including an analysis of public and agency comments 
to identify significant issues and describe how they will be resolved, are presented in 
Appendix C. Responses to public scoping comments are included in Appendix D. Many 
elements described in this WP-IP are summaries of more comprehensive documents. Each 
of the summaries contained in the WP-IP reflects the current status of the respective task. 
Information in this WP-IP will be updated in the future, as appropriate. 

5.2 TASK 2: COMMUNITY RELATIONS 

Task 2 incorporates all efforts related to the preparation and implementation of the 
community relations plan. Community relations were initiated for the Maywood site in 
1984 when DOE assumed control of the site. These efforts have continued to date, and a 
community relations plan has been prepared consistent with EPA requirements. These 
efforts will continue until the RI/FS-EIS process has been completed and the selected 
remedy is implemented. The community relations plan for the Maywood site includes 
background information about the site, the history of community involvement, community 
relations strategies, a schedule of community relations activities, and a list of affected and 
interested groups and individuals. The plan also addresses interviews with members of the 
community to determine (1) citizen concerns, (2) information needs, and (3) how and when 
citizens wish to be involved in the RI/IS-EIS process. The community relations plan 
describes the activities that DOE will undertake to ensure a full program of public 
participation. 



DOE has been providing information about its remedial activities to officials, 
environmental groups, and the media in the May-wood area for several years through news 
releases, fact sheets, and briefings. These mechanisms will continue to be used to inform 
the public. An information repository has been established at the borough of Maywood 
library located at 459 Maywood Avenue in Maywood, New Jersey, to provide the public 
with access to documentation related to the RI/FS-EIS process, including transcripts of 
relevant public meetings. 

5.3 TASK 3: FIELD INVESTIGATION 

Task 3 includes all efforts related to field work performed to conduct the RI for the 
Maywood site. Planned field activities have been completed; if additional field 
investigations are required as the RI/FS-EIS progresses, they will be scheduled, as needed, 
and the field sampling plan will be supplemented to identify the means by which data will 
be acquired. This approach (summarized in Section 4.1) was devised to ensure that these 
investigations are conducted in a systematic and cost-effective manner. 

5.4 TASK 4: SAMPLE ANALYSIS/VALIDATION 

Sample analyses are being performed by two independent laboratories subcontracted 
by BNI. Therm0 Analytical/Eberline (TMA/E) Laboratory performs the radiological 
analyses using standard industry practices and DOE-accepted methods. The Roy F. 
Weston Analytical Laboratory (Weston) analyzes those samples requiring chemical 
analyses. The chemical analyses follow the technical specifications set forth in the 
BNI/Weston subcontract with regard to analytical methods, quality control measures, and 
data acceptability consistent with EPA guidelines. Quality control is accomplished by 
internal and external audits, analyses of quality control samples, and participation in 
laboratory intercomparison tests. These procedures provide for an analytical level 
equivalent to Level III (see Section 4.2). 

Data validation includes all efforts related to ensuring that analytical data are 
sufficiently accurate and precise to meet the appropriate level of data quality objectives for 
a particular piece of information. The integrity of data is validated by checking the quality 
control data associated with the sample analysis. This activity is conducted in accordance 
with Functional Guzifehes for Evaluating Organics Analyses (EPA 1988c) and Functional 
Guidelines for Evaluating Inorganics AnaZym (EPA 1988b). In practice, data validation 
includes manual and/or computerized checking of the data against checklists. These 
checklists have been developed to guide the data reviewer through the validation process 
and to consistently recognize data that are suspect. Although the checking differs for each 
type of data generated (i.e., field gamma scans, radioisotopic analyses, volatile organics 
analyses, and RCRA characteristic testings), common elements include items such as 
completeness of data, acceptability of detection limits, indications of field or laboratory 
contamination of samples, and reproducibility of results. Plans for data validation have 
been prepared to assist in this activity. 
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5.5 TASK 5: DATA EVALUATION 

Task 5 includes efforts related to evaluating the data after they have been validated 
under Task 4. The task begins when the first set of validated data is received and ends 
during preparation of the RI report when it is determined that no additional data are 
required. For the Maywood site, Task 5 is being performed concurrently with data 
validation. 

Data evaluation tasks are intended to provide the information needed to complete 
the RI/‘FS-EIS process. For example, groundwater data collected during the RI that have 
been validated should complete the understanding of the groundwater system present at 
the Maywood site. The measured concentrations of uranium, thorium, radium, and various 
chemical contaminants in the aquifers - in conjunction with identified groundwater 
receptors - will enable calculation of the potential health risk to members of the public 
who may drink this groundwater. 

Typical products of the data evaluation task for the Maywood site will include 
drawings delineating the boundaries of contamination for the different contaminants 
present, tables listing contaminant concentrations for the various media, quantification of 
migration pathways as appropriate, and tabulation of engineering data (such as waste 
volume) necessary for evaluating the remedial action alternatives. All calculations will be 
documented in calculation logs and checked by an independent reviewer before sign-off. 
Where computations are performed with computer programs,‘either validated software will 
be used or the calculation methods will be hand-verified. The procedures used will be 
provided in the RI report. 

5.6 TASK 6: RISK ASSESSMENT 

Task 6 consists of efforts related to assessing potential risks to human health and the 
environment. It includes assessment of baseline risks during the RI, setting of preliminary 
performance goals for conducting the FS, and comparison of risks among evaluated 
alternatives. Work begins during the data evaluation task and ends during the evaluation 
of remedial action alternatives. Efforts on Task 6 have not yet been initiated but are 
scheduled to begin in the near future. 

After the site characterization data have been validated and evaluated, a baseline 
risk assessment will be carried out to determine potential threats to human health and the 
environment in the absence of any remedial action at the Maywood site. To evaluate the 
hazards posed by current site conditions, the-assessment will analyze the environmental 
transport pathways to potential receptors from areas where radioactive and chemical 
contaminants are currently located. The risk assessment will also be used to assist in 
screening alternatives and determining acceptable levels of residual contamination (i.e., 
cleanup limits) for radioactive and chemical species. An overview of the risk assessment 
process is shown in Figure 24. 

The first step in the risk assessment process is the collection and evaluation of site 
data in order to identify the contaminants present at the site that would be the focus of the 
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FIGURE 24 Overview of the Risk Assessment Process 



risk assessment. The second step is assessing exposure. This involves analyzing 
contaminant releases, identifying exposed populations, identifying all potential pathways of 
exposure, estimating exposure point concentrations for specific pathways, and estimating 
contaminant intakes for specific pathways. Possible pathways that will be evaluated for the 
Maywood site include soil, sediment, groundwater, surface water, air, and external radiation 
exposure (see Section 3.1). Information from the literature and earlier site studies 
regarding environmental chemistry and contaminant fates will be considered and 
incorporated, where valid and applicable, in all estimates of chemical and radionuclide 
exposure point concentrations. The baseline risk assessment will evaluate existing data to 
confirm that the pollutant transport models adequately reflect conditions at the site and to 
determine where additional data are needed to properly characterize risks. 

The risk assessment for both chemicals and radionuclides will be conducted based 
upon the approach outlined in EPA’s fik Assessment Guidance for Superjhd (RAGS) 
(EPA 1989b). The four steps in risk assessment are (1) data evaluation and identification 
of contaminants of concern, (2) exposure assessment, (3) toxicity assessment, and (4) risk 
characterization. Contaminants to be assessed are radionuchdes and those chemicals for 
which DOE has responsibility under the Federal Facilities Agreement (see Section 1.4.2). 

Site-specific background data for the radioactive contaminants of concern (listed in 
Section 3.1.2) will be gathered in accordance with the field sampling plan, if not already 
available from past surveys or ongoing monitoring. Site data exceeding radiological 
background levels will be used, under plausible scenarios, to estimate committed effective 
dose equivalents or, for radon-222 and radon-220, the exposure dose in working level 
months. Risks will be computed. The RAGS approach will be followed to the maximum 
extent feasible. 

Risk assessment for chemicals will also follow the RAGS approach. In applying 
RAGS guidance, site-specific chemical background data will be used, where available, to 
distinguish between the abundant local industrial contaminants and the potential Maywood 
site contaminants. Where site-specific chemical background data are not available, other 

/ 
background data gathered for the region will be used or, as a final resort, the background 
level for a particular parameter will be considered to be zero. 

I ‘ 

I . _ 

No substantial chemica1 contamination is indicated from the Iimited chemical data 
collected to date. Metals are the only known contaminants of concern, and these are 
present at moderate levels. However, past field work has concentrated on radiological 
sampling, and chemical contamination is largely uncharacterized. Field sampling efforts 
are planned to further characterize the nature and extent of the nonradiological 
contamination. 

i 
1. For both radionuclides and chemicals, separate calculations will be made to 

characterize doses associated with critical areas of the site (i.e., residential properties) or 

I 
critical populations (i.e., remedial action workers). The scenarios described in Section 3.1.4 

i and outlined in Figures 18 through 21 are appropriate to assess current conditions and 
future land uses. 
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Atmospheric modeling will probably be limited to radon-222 at MISS and to fugitive 
dust. It is expected that the area source code MILDOS-AREA (Yuan et al. 1989) will be 
used in modeling radon, radon flux, and radioactive fugitive dust. The RESRAD code, 
DOE’s code for implementing its residual radioactivity guidelines (Gilbert et al. 1989), can 
be used to compute radiological doses from the following pathways: ingestion of plants 
and aquatic foods, ingestion of drinking water from groundwater and surface water sources, 
inhalation of fugitive dust, direct gamma-ray exposure, and exposure to indoor radon. The 
RESRAD code has provisions for projecting exposure periods up to 10,000 years into the 
future. If required, the Industrial Source Complex (ISC) code (Bowers et al. 1979) will be 
used to model airborne chemical contaminants. 

Radiological risk estimators will be drawn from guidance of the International 
Commission on Radiological Protection (ICRP), the National Council on Radiation 
Protection and Measurement (NCRP), the United Nations Scientific Committee on the 
Effects of Atomic Radiation (UNSCEAR), the National Research Council’s Committee IV 
on the Biological Effects of Ionizing Radiations (BEIR IV, National Research Council 
1988), and EPA’s background document for the Clean Air Act (EPA 1989c). DOE is in 
the process of evaluating radiological slope factors in EPA’s Health E’ects Assessment 
Summary Tables (EPA 1989a) and BEIR V (National Research Council 1990). Until their 
review is complete, these sources cannot be used for radiological calculations. Direct 
contact with radionuclides will be handled simply, through multiplying exposure rate by the 
time relevant to the scenario by the appropriate risk factor. 

Chemical risk assessment is anticipated to be a phased process starting with simple, 
worst-case calculations and progressing to complex computer modeling only if warranted by 
field sampling results and the results of simple calculations. The initial calculations will be 
based upon the premise of worst-case consequences if there is no dilution by spreading and 
no degradation with time. In this way, the upper limit on both current and future land 
uses can be set for each specific area of concern within the Maywood site. Potential 
exposure pathways are discussed in Section 3.1.3 and illustrated in Figures 18 through 21. 

It is anticipated that the ecological assessment will be very limited because of the 
urban, industrial nature of the site. The intention is to work with the State of New Jersey 
in identifying species common to the area and in selecting species, if appropriate, for 
ecological assessment. 

In all cases, prior to initiating the risk assessment effort, DOE htends to secure 
concurrence from EPA and the State of New Jersey on the selection of exposure pathways 
to be assessed, the specific methodologies, and, if appropriate, the computer modeling 
codes to be utilized. 

Identification of sensitive receptors near the site will be based on demographic 
records and standard demographic statistical techniques. A population activity profile will 
be developed, based on area land use and population structure, to delineate exposure 
coefficients required for a quantitative evaluation of risks. The baseline risk assessment 
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ends with the characterization of risks to human health and the environment in the 
absence of any remedial action at the site. The risk assessment process continues in the 
FS phase with an evaluation of risks associated with various remedial action alternatives. 

In the risk assessment process for the Maywood site, the chemical and radiological 
risks will be analyzed separately to allow for a clear presentation .of the source of risk (i.e., 
radiological or chemical). Combining the radiological and chemical risks could mask 
distinct information that would aid in the selection of the appropriate remedy. The total 
risk, which is the sum of the radiological and chemical risks, will also be provided. 

5.7 TASK 7: TREATABILITY STLJDIES/PlLOT TESTING 

Task 7 includes efforts related to the performance of pilot-scale or bench-scale 
treatability studies. It also includes any post-screening investigations. Such studies will 
likely be necessary for the Maywood site wastes to test volume reduction or treatment 
technologies that have not yet been proven reliable or effective in full-scale operation or to 
develop sufficient preliminary design information on which to base evaluations of various 
remedial action alternatives in the RI/I%-EIS. Potential remedial action technologies for 
the Maywood site that may warrant pilot-scale or bench-scale treatability studies are the 
separation of chemicals and/or radionuclides from soils, the in-situ immobilization of 
wastes, and the coincidental collection or emission of naturally occurring radioactive 
materials during air stripping (see Section 3.7). These technologies will be based upon the 
results of characterization and engineering studies. 

5.8 TASK 8: REMEDIAL INVESTIGATION REPORT 

Task 8 covers all efforts related to the reporting of RI findings once the data have 
been evaluated under Tasks 5 and 6. Task 8 covers all draft and final RI reports and 
includes the following activities: 

l Formatting data for reporting purposes, 

l Preparing associated graphics, 

l Writing the report, 

l Printing and distriiuting the report, 

l Holding review meetings, and 

l Revising the report based on agency comments. 

The proposed RI report outline is provided in Table 16. This outline, which is based on 
the EPA-recommended format given in their most recent guidance document (EPA 1988a) 
will be used to prepare the RI report for the Maywood site. 
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TABLE 16 Proposed Outline of the RI Report 

l%KECUTIVE SUMMARY 

1 INTRODUCTION 

1.1 Purpose of Report 
1.2 Site Background 
1.3 Report Organization 

2 STUDY AREA INVESTIGATION 

2.1 Site Description 
2.2 Site History 
2.3 Previous Investigations 

2.3.1 Surface Features 
2.3.2 contaminant sources 
2.3.3 Meteorology 
2.3.4 Surface Water and Sediments 
2.3.5 Geology 
2.3.6 Soil and Vadose &one 
2.3.7 Groundwater 
2.3.8 Human Population 
2.3.9 Ecology 

3 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

3.1 Surface Features 
3.2 Meteorology 
3.3 Surface Water Hydrology 
3.4 Geology 
3.5 soils 
3.6 Hydrogeology 
3.7 Demography and Land Use 
3.8 Ecology 

4 NATURE AND EXTENT OF CONTAMINATION 

4.1 Potential Routes of Migration for Radioactive/Chemical Contaminants 
4.1.1 sources 
4.1.2 Soil and Vadose Zone 
4.1.3 Groundwater 
4.1.4 Surface Water and Sediments 
4.1.5 Air 

5 CONTAMINANT FATE AND TRANSPORT 

5.1 Migration Routes 
5.2 Contaminant Persistence 
5.3 Contaminant Migration 
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TABLE 16 (continued1 

6 BASELINE RISK ASSESSMENT 

6.1 Human Health Evaluation 
6.1.1 Exposure Assessment 
6.1.2 Toxicity Assessment 
6.13 Risk Charafterization 

6.2 Environmental Evaluation 

7 SIJhMARY AND CONCLUSIONS 

7.1 summary 
7.1.1 Nature and Extent of Contamination 
7.1.2 Fate and Transport 
7.1.3 Riik Assessment 

7.2 Conclusions 
7.2.1 Data Limitations (ii any) 
7.2.2 Recommended Remedial Action Objectives 

REFERENCE-S 

APPENDIXES 
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5.9 TASK 9: REMEDIAL ALTERNATIVES DEVELOPMENT/SCREENING 

Task 9 involves the initial development and screening of remedial action alternatives 
that will be fully evaluated under Task 10. The objective of the Task 9 screening process is 
to narrow the range of alternatives that will undergo full evaluation. The process begins 
with the refinement of remedial response objectives, proceeds through a narrowing of the 
potential technologies based on applicability and effectiveness, and ends with the 
identification of a set of remedial action alternatives. Each remedial action alternative may 
involve application of a single technology or a combination of two or more technologies. 
Task 9 consists of the following activities: 

l Identifying response objectives and response actions, 

l Listing potential remedial technologies, 

l Screening remedial technologies based on site-specific criteria, 

l Assembling potential remedial action alternatives from the screened 
technologies, 

l Evaluating potential remedial action alternatives based on screening 
criteria (i.e., effectiveness, implementability, and cost), and 

0 Identifying candidate remedial action alternatives for detailed 
evaluation in Task 10. 

5.10 TASK 10: DETAILED ANALYSIS OF ALTERNATIVES 

Task 10 involves detailed analysis and comparison of remedial alternatives. The 
following criteria are used to evaluate the candidate alternatives identified in Task 9: 

l Overall protection of human health and the environment, 

l Compliance with ARARs, 

l Long-term effectiveness and permanence, 

l Reduction of toxicity, mobility, and volume, 

l Short-term effectiveness, 

l Implementability, 

0 cost, 
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l State acceptance, and 

0 Community acceptance. 

A summary for each alternative, including the no-action alternative, is prepared 
using these nine criteria. The relative advantages and disadvantages are then used to 
compare and evaluate the remedial action alternatives. Use of these nine criteria is . consistent with the NCP (EPA 1990). 

, 5.11 TASK 11: REMEDIAL INVESTIGATiONIFEASIBILITY STUDY- 
ENVIRONMENTAL IMPACT STATEMENT REPORT 

! 
/ Similar to Task 8 (RI report task), Task 11 involves the coordination and 

preparation of the RIB-EIS report. The task is complete when the draft RI/FS-EIS has 
been released to the public for comment as prescribed by NEPA, comments are addressed, 

i and the RIiFS-EIS is issued as final. The following are Task 11 activities: 

l Formatting data for reporting purposes, 

l Preparing associated graphics, 

l Writing the report, 

l Printing and distributing the report, 

l Holding review meetings, and 

l Revising the report based on agency comments. 

Table 17 provides the outline of an FS report based on the EPA-recommended format 
given in their most recent guidance document (EPA 1988a). This outline will be modified 

/ 
to incorporate NEPA-related issues that are beyond the scope of a typical FS. The specific 
outline of the RI/FS-EIS will be based upon the preliminary outline presented in Table 16. 

i 
5.12 TASK 12: POST REMEDIAL INVESTIGATION/FEASIlHLITY STUDY- 

ENVIRONMENTAL IMPACT STATEMENT SUPPORT 

I 
Task 12 includes efforts to prepare the proposed plan and responsiveness summary, 

support development of the ROD, and conduct any predesign activities. Task 12 activities 
include: 

l Preparing the proposed plan, 

l Attending public meetings, 

l Preparing the responsiveness summary and draft ROD, 
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TABLE 17 Outline for an FS Report Based on EPA Recommendations 

EXECUTWE SUMMARY 

1 INTRODUCI’ION 

1.1 Purpose and Organization of Report 
1.2 Background Information 

1.2.1 Desaiption of Site and Nearby Environment 
1.2.2 Site History 
1.2.3 Nature and Extent of Contamination 
1.2.4 Contaminant Fate and Transport 
1.2.5 Baseline Risk Assessment 

2 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

2.1 Introduction 
2.2 Remedial Action Objectives 

2.2.1 Identification of ARARs 
2.2.2 Identification of Acceptable Exposure Levels 
2.2.3 Development of Remedial Action Objectives 

2.3 General Response Actions 
2.4 Identification and Saeening of Technology Types and Process Options 

2.4.1 Identification and Saeenhg’ of Technologies 
2.4.2 Evaluation of Technologies and Selection of Representative Technologies 

3 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

3.1 Development of Alternatives 
3.1.1 Alternative 1 
3.1.2 Alternative 2 
3.1.3 Alternative 3, etc. 

3.2 Screening of Alternatives 
3.2.1 Alternative 1 
3.2.2 Alternative 2 
3.2.3 Alternative 3, etc. 

3.3 Identification of Final Alternatives 

4 DETAILED ANALYSIS OF ALTERNATIVES 

4.1 Alternative 1 
4.1.1 Description 
4.1.2 Evaluation” 

4.2 Alternative 2 
4.2.1 Description 
4.2.2 Evaluation” 

4.3 Alternative 3 
4.3.1 Description 
4.3.2 Evaluation” 

4.4 Summary 
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TABLE 17 (continued) 

5 COMPARISON OF ALTERNATIVES 

5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
5.10 

Overall Protection of Human Health and the Environment 
Compliance with ARARs 
Long-Term Effectivenw and Permanence 
Reduction of Toxicity, Mobility, and Volume 
Short-Term Effectiveness 
Implementabiity 
cost 
State Acceptance 
Community Acceptance 
S-arY 

6 RECOMMENDED REMEDIAL. ACTION (Optional) 

7 RESPONSIVENESS SUMMARY (Final Only) 

REFERENCES 

APPEND= 

“Includes analysis of environmental consequences such as radiological impacts, chemical impacts, 
surface water and groundwater impacts, socioeconomic and historical/cultural impacts, ecological 
impacts, cumulative impacts, mitigative measures, unavoidable adverse impacts, irreversible and 
irretrievable commitments of resources, relationship between local short-term use of the human 
environment and the maintenance and enhancement of long-term productivity. 
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l Finalizing documents in response to agency and public comments, 

l Preparing the predesign report, and 

a Completing the conceptual design. 

The proposed plan is a summary document (typically fewer than 10 pages) that 
identifies the preferred remedial action alternative and the reasons for the preference, 
describes the alternatives evaluated in the RI/FS-EIS process, and solicits public review and 
comment on all screened alternatives presented in the RIiFS-EIS. An annotated outline 
for the proposed plan, which was developed from EPA guidance, is presented in Table 18. 
Preparation of the ROD and responsiveness summary will be initiated following the public 
review period of the RI/FS-EIS. The ROD will be prepared to meet both CERCLA and 
NEPA requirements. 

5.13 TASK 13: ENFORCEMENT SUPPORT 

Task 13 includes all efforts associated with enforcement aspects of a project in 
terms of potentially responsible parties. Because DOE has assumed responsibility for the 
Maywood site, Task 13 is not applicable to this project. 

5.14 TASK 14: MISCELLANEOUS SUPPORT 

Task 14 is used to report on work that is associated with the project but does not 
fall under any of the other thirteen tasks. Task 14 activities will vary but may include the 
following: 

l Special efforts related to public health assessments and 

l Support for review of special state or local site-specific or related 
projects. 

These activities will be performed, as needed, for the Maywood site. 
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Id e n tify l e a d  a n d  s u p p o r t agenc ies . 
In t roduce  d o c u m e n t’s p u r p o s e , wh ich  is to : 

Fulfi l l  r e q u i r e m e n ts o f S e c tio n  1 1 7 ( a ) , 
Descr ibe  a l ternat ives ana lyzed , 
Id e n tify p r e fe r r e d  a l ternat ive a n d  exp la in  r a tio n a l e  fo r  p r e fe r e n c e , 
S e r v e  as  c o m p a n i o n  to  th e  R I/l%  a n d  a d m inistrat ive reco rd  file , a n d  
S o licit pub l ic  invo lvement  in  se lect ion o f a  r e m e d y . 

S tress i m p o r ta n c e  o f pub l ic  i n p u t o n  al l  a l ternat ives.  

S ite  B a c k g r o u n d  

P rov ide  br ief  overv iew o f site . 
Descr ibe  site  history. 

S c o p e  a n d  Ro le  o f O p e r a b l e  Unit  o r  R e s p o n s e  Ac tio n  

Descr ibe  scope  o f p r o b l e m  th a t th e  act ion will add ress . 
Descr ibe  ro le  o f act ion wi th in site  strategy. 
Id e n tify h o w  act ion add resses  pr inc ipa l  th r e a t(s). 

S u m m a r y  o f S ite  Risks 

P rov ide  overv iew o f base l i ne  risk assessment ,  by  descr ib ing  th e : 
C o n ta m ina ted  m e d ia, 
Chemica ls  o f conce rn , 
Base l i ne  e x p o s u r e  scenar ios  ( e .g ., r o u tes  o f e x p o s u r e , cur ren t  a n d  fu tu r e  l and -use  scenar ios) ,  a n d  
C u r r e n t a n d  p o te n tia l  site  risks (mc lud ing  b o th  carc inogen ic  a n d  nonca rc inogen ic  th r e a ts). 

Discuss eco log ica l  risk(s), as  a p p r o p r i a te . 

S u m m a r y  o f A lte r n a tives  

P rov ide  n a r r a tive  descr ip t ion  o f a l ternat ives eva lua te d  in  d e ta i led  analys is  o f F S  -  inc lud ing  e n g i n e e r i n g  
c o m p o n e n ts, t rea tment  c o m p o n e n ts, es t imated p r e s e n t-worth cost, i m p l e m e n ta tio n  tim e , a n d  th e  
m a jor  A R A R s  assoc ia ted  with th e  al ternat ive(s).  

E v a l u a tio n  o f A lte r n a tives  a n d  th e  P r e fe r r e d  A lte r n a tive  

Id e n tify th e  p r e fe r r e d  al ternat ive.  
In t roduce  th e  n i n e  eva lua tio n  cr i ter ia a n d  discuss h o w  th e y  a r e  u ti l ized in  th e  S u p e r fu n d  p r o g r a m . 
P rov ide  th e  ra tio n a l e  fo r  th e  p r e fe r r e d  a l ternat ive by  p r o filin g  it aga ins t th e  n i n e  cr i ter ia a n d  h i g h h g h tin g  

h o w  it c o m p a r e s  to  th e  o th e r  a l ternat ives (ma jo r  a d v a n ta g e s  a n d  d i sadvan ta g e s ) . S ta te /su p p o r t 
a g e n c y  a n d  c o m m u n i ty accep ta n c e  shou ld  b e  a d d r e s s e d  to  th e  extent  a d e q u a te  in format ion  is 
ava i lab le  a t th e  tim e . 

Discuss th e  l e a d  a g e n c y ’s bel ie f  th a t th e  p r e fe r r e d  a l ternat ive w o u l d  satisfy th e  sta tu tory  find ings , 
inc lud ing  th e  p r e fe r e n c e  fo r  t reatment  as  a  pr inc ipa l  e l e m e n t. 

W h e n  th e  s u p p o r t a g e n c y  concurs  with th e  p r e fe r r e d  al ternat ive,  its r e c o m m e n d a tio n  th a t th e  a l ternat ive 
m e e ts th e  sta tu tory  tind ings  shou ld  a lso  b e  inc luded.  

C o m m u n i ty P a r t ic ipat ion” 

P rov ide  n o tice  o f pub l ic  c o m m e n t p e r i o d  (wri t ten c o m m e n ts a r e  e n c o u r a g e d ) . 
N o te  tim e  a n d  p lace  fo r  pub l ic  m e e ting (s )  (if schedu led )  o r  o ffe r  o p p o r tuni ty fo r  m e e ting(s) .  
P rov ide  th e  locat ion o f a d m inistrat ive reco rd  tiles  a n d  in format ion  reposi tor ies  

“C o m m u n i ty inc ludes  th e  g e n e r a l  pub l ic  a n d  p o te n tial ly respons ib le  p a r ties. 
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6.0 PROJECT MANAGEMENT 

I t 
i 
1. 

6.1 PROJECT SCHEDULE 

The overall schedule for the environmental compliance activities planned for the 
Maywood site is the subject of negotiations between DOE and EPA Region II under the 
FFA. Once the negotiations have been completed, the schedule will be made available to 
the public. The negotiated schedule will show the various tasks and the projected 
durations of these tasks through the ROD. 

6.2 PROJECT ORGANIZATION 

Remedial action at the Maywood site is being conducted by DOE under FUSRAP, 
which is administered by the Division of Eastern Area Programs within the Office of 
Environmental Restoration and Waste Management (Figure 25). The Division of Eastern 
Area Programs is responsible for policy decisions related to conducting remedial actions at 
the site. Responsibility for management and technical direction of remedial action 
activities for FUSRAP has been delegated to the DOE Field Office in Oak Ridge, 
Tennessee (DOE-OR). The Former Sites Restoration Division within DOE-OR manages 
the day-to-day activities for FUSRAP. DOE-OR has functional responsibility for 
preparation of the environmental compliance documents, although various groups at DOE 
Headquarters have review and concurrence authority. The Assistant Secretary for 
Environment, Safety and Health is responsible for approving publication of the RI/FS-EIS. 
A phased RI/FS-EIS process is being used for this action (Figure 26). 

Several organizations are under contract to DOE-OR to support implementation of 
FUSRAP. At the outset of the WP-IP development process, two organizations were 
responsible for preparation of the Maywood site RI/FS-EIS: Bechtel National, Inc. (BNI), 
and Argonne National Laboratory (ANL). A new management system for FUSRAP was 
implemented in March 1991. In this new system, BNI was retained as the project 
management contractor, and Science Applications International Corporation (SAIC) was 
selected as the environmental studies contractor. For the remainder of the RI/FS-EIS 
process, responsibilities will be shared by BNI, SAX, and ANL (as shown in Figure 25). 

Under the previous management plan, the project management contractor for 
remedial action activities at the Maywood site was BNI. As such, BNI was responsible for 
the collection of all necessary site characterization and environmental data required for the 
RI report. The environmental analysis contractor for the May-wood site was ANL. In this 
role, ANL provided an independent analysis of the environmental impacts of alternatives 
proposed for remedial action, and ANL was assigned responsibility for the work plan. 
Data and information provided by BNI for the WP-IP were supplemented, as necessary, by 
visiting the site, meeting and consulting with other agencies, performing technical analyses, 
and reviewing existing documents. 

According to 40 CFR 1506.5(c), except as provided in 00 1506.2 and 1506.3 any 
environmental impact statement prepared pursuant to the requirements of NEPA shall be 
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prepared directly by or by a contractor selected by the lead agency or where appropriate 
under 8 1501.6(b), a cooperating agency. It is the intent of these regulations that the 
contractor be chosen solely by the lead agency, or by the lead agency in cooperation with 
cooperating agencies, or where appropriate by a cooperating agency to avoid any conflict 
of interest. Contractors shall execute a disclosure statement prepared by the lead agency, 
or where appropriate the cooperating agency, specifying that they have no financial or 
other interest in the outcome of the project. If the document is prepared by contract, the 
responsible Federal official shall furnish guidance and participate in the preparation and 
shall independently evaluate the statement prior to its approval and take responsibility for 
its scope and contents. Nothing in this section is intended to prohibit any agency from 
requesting any person to submit information to it or to prohibit any person from submitting 
information to any agency. 

6.3 PROJECT COORDINATION AND RESPONSIBILITIES 

Under the new management plan, responsibilities for the Maywood site project have 
been redistributed. Generically, for FUSRAP, 

l Bechtel National, Inc., has responsibility for 

- Overall project management, 

- Procurement, 

- Quality assurance, 

- RI field work, 

- Remedial design, 

- Response actions, 

- Site surveillance and maintenance, 

- Site environmental, safety, and health programs at the site, 

- Regulatory compliance of operations, and 

- Community relations. 

l Science Applications International Corporation has responsibility for 

- Field investigation planning design, 

- Field data analysis/documentation, 

- Site risk assessments, 
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- Remedial alternatives analysis, 

- Regulatory analysis, and 

- NEPA/CERCLA/RCRA documents. 

l Bechtel and SAIC will interact as follows: 

- BNI will implement SAX’s plans for characterization, 

- SAIC will prepare the baseline risk assessment and FS reports 
from information supplied by BNI, 

- BNI will develop the cleanup design on the basis of the SAIC 
analysis, and 

- BNI will implement the remedial action to carry out the SAIC 
analysis. 

In addition, four organizations provide technical support for FUSRAP to the 
Division of Eastern Area Programs: Argonne National Laboratory, Oak Ridge National 
Laboratory, Oak Ridge Institute for Science and Education, and Roy F. Weston, Inc. 
(Figure 25). These organizations carry out the following functions: 

- Conduct radiological surveys to identify and designate vicinity 
properties that require remedial action. 

- Conduct post-response action radiological surveys to provide an 
independent verification of the adequacy of cleanup and prepare 
associated verification reports. 

- Perform technical review of FUSRAP documents. 

6.4 PROJECT CONTROLS 

Project controls are implemented to provide detailed planning for cost, schedule, 
and technical performance. In this way, efforts toward achievement of project goals are 
maximized. Project controls are implemented for FUSRAP as a whole because there are 
33 sites in 13 states for which costs and schedules must be tracked and controlled. To 
implement these controls, BNI has established a system that conforms with the criteria for 
cost and schedule control systems developed by the U.S. Department of Defense. The 
system used by BNI has been validated by DOE. This system provides a basis for assessing 
the quality of the cost and schedule controls used by the project participants; aids in 
ensuring effective planning, management, and control of project work; and provides a quick 
and effective means of measuring cost, scheduie, and technical performance. This cost and 
schedule control system utilizes a -work breakdown structure to divide the total FUSRAP 



project into sites and then into discrete work packages that can be effectively managed. 
The work breakdown structure also provides the framework for integrating budget 
requirements with schedule and technical performance. Finally, it establishes the 
management analysis and reporting structure to permit data presentation to various levels 
of management. 

A project document control center is maintained at BNI’s office in Oak Ridge, 
Tennessee, to collect, register, distribute, and retain all documents. Ail documents related 
to the Maywood site are coded with work breakdown structure number 138 to associate 
them with the site. Subject codes are also assigned from predetermined categories that can 
be used to organize documents. The project document control center system provides for 
rapid identification and retrieval of all project documents by allowing documents to be 
searched/sorted by work breakdown structure number, subject code, author, recipient, 
transmittal date, a unique identification number, or any combination of the above. 

All related information obtained during the RI/I%-EIS process for the Maywood site 
is being retained by the project document control center. This includes aerial photographs, 
topographic maps, reports on features of the site and its surrounding area, correspondence 
involving the site, findings of previous surveys, and analytical data obtained during site 
characterization. Types of characterization data on file include radiological and chemical 
data based on analyses of soil, groundwater, and surface water; borehole logging data; air 
sampling data; and information about geological and soil properties. Well construction 
data and field notebooks and documentation (e.g., chain-of-custody forms) are also on file 
at the project document control center. Additional information on the project document 
control center is given in the quality assurance project plan. 
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I Environment, DOE Order 5400.5, Chapter IV, Feb. 8, 1990. 
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CHAPTER IV 

RESIDUAL RADIOACTIVE MATERIAL 

1. PURPOSE. This chapter presents radiological protection requirements and 
guidelines for cleanup of residual radioactive material and management of the 
resulting wastes and residues and release of property. These requirements and 
guidelines are applicable at the time the property is released. Property 
subject to these criteria includes, but is not limited to sites identified by 
the Formerly Utilized Sites Remedial Action Program (FUSRAP) and the Surplus 
Facilities Management Program (SFMP). The topics covered are basic dose 
limits, guidelines and authorized limits for allowable levels of residual 
radioactive material, and control of the radioactive wastes and residues. 
This chapter does not apply to uranium mill tailings or to properties covered 
by mandatory legal requirements. 

2. IMPLEMENTATION, DOE elements shall develop plans and protocols for the 
implementation of this guidance. FUSRAP sites shall be identified, 
characterized, and designated, as such, for remedial action and certified for 
release. Information on applications of the guidelines and requirements 
presented herein, including procedures for deriving specific property 
guilelines for allowable levels of residual radioactive material from basic 
doi: limits, is contained in DOE/CH 8901, "A Manual for Implementing Residual 
Radioactive Material Guidelines, A Supplement to the U.S. Department of Energy 
Guidelines for Residual Radioactive Material at FUSRAP and SFMP Sites," June 
1989. 

a. Residual Radioactive Material This chapter provides guidance on 
radiation protection of the public and the environment from: 

(1) 

(2) 

(3) 

(4) 

(5) 

Residual concentrations of radionuclides in soil (for these purposes, 
soil is defined as unconsolidated earth material, including rubble 
and debris that might be present in earth material); 

Concentrations of airborne radon decay products; 

External gamma radiation; 

Surface contamination; and 

Radionuclide concentrations in air or water resulting from or 
associated with any of the above. 
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b. Basic Dose Limit. The basic dose limit for doses resulting from 
exposures to residual radioactive material is a prescribed standard 
from which limits for quantities that can be monitored and controlled 
are derived; it is specified in terms of the effective dose equivalent 
as defined in this Order. The basic dose limits are used for deriving 
guidelines for residual concentrations of radionuclides in soil. 
Guidelines for residual concentrations of thorium and radium in soil, 
concentrations of airborne radon decay products, allowable indoor 
external gamma radiation levels, and residual surface contamination 
concentrations are based on existing radiological protection standards 
(40 CFR Part 192; NRC Regulatory Guide 1.86 and subsequent NRC guidance 
on residual radioactive material). Derived guidelines or limits based 
on the basic dose limits for those quantities are used only when the 
guidelines provided in the existing standards are shown to be 
inappropriate. 

C. Guideline. A guideline for residual radioactive material is a level of 
radioactive material that is acceptable for use of property without 
restrictions due to residual radioactive material. Guidelines for 
residual radioactive material presented herein are of two kinds, 
generic and specific. The basis for the guidelines is generally a 
presumed worst-case plausible-use scenario for the property. 

(1) Generic guidelines, independent of the property, are taken from 
existing radiation protection standards. 
are presented in this chapter. 

Generic guideline values 

(2) Specific property guidelines are derived from basic dose limits 
using specific property models and data. Procedures and data for 
deriving specific property guideline values are given by DOE/CH- 
8901. 

d. Authorized Limit. An authorized limit is a level of residual radio- 
active material that shall not be exceeded if the remedial action is to 
be considered completed and the property is to be released without 
restrictions on use due to residual radioactive material. 

(I) The authorized limits for a property will include: 

(a) Limits for each radionuclide or group of radionuclides, as 
appropriate, associated with residual radioactive material in 
soil or in surface contamination of structures and equipment; 

(b) Limits for each radionuclide or group of radionuclides, as 
appropriate, in air or water; and 

(c) Where appropriate, a limit on external gamma radiation 
resulting from the residual material. 
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(2) Under normal circumstances expected at most properties, authorized 
limits for residual radioactive material are set equal to, or below, 
guideline values. Exceptional conditions for which authorized limits 
might differ from guideline values are specified in paragraphs IV-5 
and IV-7. 

(3) A property may be released without restrictions if residual 
radioactive material does not exceed the authorized limits or 
approved supplemental limits, as defined in paragraph IV.7a, at the 
time remedial action is completed. DOE actions in regard to restric- 
tions and controls on use of the property shall be governed by 
provisions in paragraph IV.76. The applicable controls and 
restrictions are specified in paragraph IV.6 and IV.7.c. 

e. ALARA Applications. The monitoring, cleanup, and control of residual 
radioactive material are subject to the ALARA policy of this Order. 
Applications of ALARA policy shall be documented and filed as a permanent 
record. 

3. BASIC DOSE LIMITS. 

a. Defining and Determining Dose Limits. The basic public dose limits for 
exposure to residual radioactive material, in addition to natural 
occurring "background" exposures, are 100 mrem (1 mSv) effective dose 
equivalent in a year, as specified in paragraph II.la. 

b. Unusual Circumstances. If, under unusual circumstances, it is 
impracticable to meet the basic limit based on realistic exposure 
scenarios, the respective project and/or program office may, pursuant to 
paragraph II.la(4), request from EH-1 for a specific authorization for a 
temporary dose limit higher than 100 mrem (1 mSv), but not greater than 
500 mrem (5 mSv), in a year. Such unusual circumstances may include 
temporary conditions at a property scheduled for remedial action or 
following the remedial action. The ALARA process shall apply to the 
selection of temporary dose limits. 

4. GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL. 

a. Residual Radionuclides in Soil. Generic guidelines for thorium and 
radium are specified below. Guidelines for residual concentrations of 
other radionuclides shall be derived from the basic dose limits by means 
of an environmental pathway analysis using specific property data where 
available. Procedures for these derivations are given in DOE/CH;8901. 
Residual concentrations of radioactive material in soil are defined as 
those in excess of background concentrations averaged over an.area of 100 
m2. 
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(1) Hot Spots. If the average concentration in any surface or 
below-surface area less than or equal to 25 ti, exceeds the limit 
or guideline by a factor of (100/A)".5, [where A is the area (in 
square meters) of the region in which concentrations are 
elevated], limits for "hot-spots" shall also be developed and 
applied. Procedures for calculating these hot-spot limits, which 
depend on the extent of the elevated local concentrations, are 
given in DOE/CH-8901. In addition, reasonable efforts shall be 
made to remove any source of radionuclide that exceeds 30 times 
the appropriate limit for soil, irrespective of the average 
concentration in the soil. 

(2) Generic Guidelines. The generic guidelines for residual 
concentrations of Ra-226, Ra-228, Th-230, and Th-232 are: 

(a) :u;C,a[;l ;a;raged over the first 15 cm of soil below the 

(b) 15 pCi/g, averaged over 15-cm-thick layers of soil more than 
15 cm below the surface. 

(3) Ingrowth and Mixtures. These guidelines take into account 
ingrowth of Ra-226 from Th-230 and of Ra-228 from Th-232, and 
assume secular eauilibrium. If both Th-230 and Ra-226 or both 
Th-232 and Ra-22g are present and not in secular equilibrium, the 
appropriate guideline is applied as a limit for the radionuclide 
with the higher concentration. If other mixtures of radionuclides 
occur, the concentrations of individual radionuclides shall be 
reduced so that either the dose for the mixtures will not exceed 
the basic dose limit or the sum of the ratios of the soil 
concentration of each radionuclide to the allowable limit for that 
radionuclide will not exceed 1. Explicit formulas for calculating 
residual concentration guidelines for mixtures are given in 
DOE/H-8901. 

b. Airborne Radon Decay Products. Generic guidelines for concentrations 
of airborne radon decay products shall apply to existing occupied or 
habitable structures on private property that are intended for release 
without restriction; structures that will be demolished or buried are 
excluded. The applicable generic guideline (40 CFR Part 192) is: In 
any occupied or habitable building, the objective of remedial action 
shall be, and a reasonable effort shall be made to achieve, an annual 
average (or equivalent) radon decay product concentration (including 
background) not to exceed 0.02 WL. [A working level (WL) is any 
combination of short-lived radon decay products in 1 L of air that will 
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C. 

d. 

e. 

result in the ultimate emission of 1.3 x 105 MeV of potential alpha 
energy.] In any case, the radon decay product concentration (including 
background) shall not exceed 0.03 WL. Remedial actions by DOE are not 

IV-5 

required in order to comply with this guideline when there is reason- 
able assurance that residual radioactive material is not the source of 
the radon concentration. 

External Gamma Radiation. The average level of gamma radiation inside 
a building or habitable structure on a site to be released without 
restrictions shall not exceed the background level by more than 20 pR/h 
and shall comply with the basic dose limit when an "appropriate-use" 
scenario is considered. This requirement shall not necessarily apply 
to structures scheduled for demolition or to buried foundations. 
External gamma radiation levels on open lands shall also comply with 
the basic limit and the ALARA process, considering appropriate-use 
scenarios for the area. 

Surface Contamination. The generic surface contamination guidelines 
provided in Figure IV-1 are applicable to existing structures and 
equipment. These guidelines are generally consistent with standards of 
the NRC (NRC 1982) and functionally equivalent to Section 4, "Decon- 
tamination for Release for Unrestricted Use," of Regulatory Guide 1.86, 
but apply to nonreactor facilities. These limits apply to both 
interior equipment and building components that are potentially 
salvageable or recoverable scrap. If a building is demolished, the 
guidelines in paragraph IV.6a are applicable to the resulting con- 
tamination in the ground. 

Residual Radionuclides in Air and Water. Residual concentrations of 
radionuclides in air and water shall be controlled to the required 
levels shown in paragraph II.la and as required by other applicable 
Federal and/or State laws. 

5. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVE MATERIAL. 

a. Establishment of Authorized Limits. The authorized limits for each 
property shall be set equal to the generic or derived guidelines unless 
it can be established, on the basis of specific property data 
(including health, safety, practical, programmatic and socioeconomic 
considerations), that the guidelines are not appropriate for use at the 
specific property. The authorized limits shall be established to (1) 
provide that, at a minimum, the basic dose limits of in paragraph IV.3, 
will not be exceeded under the "worst-case" or "plausible-use" 
scenarios, consistent with the procedures and guidance provided in 
DOE/CH-8901, or (2) be consistent with applicable generic guidelines. 
The authorized limits shall be consistent with limits and guidelines 
established by other applicable Federal and State laws. The authorized 
limits are developed through the project offices in the field and are 
approved by the Headquarters Program Office. 
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Figure IV-1 
Surface Contamination Guidelines 

Allowable Total Residual Surface Contamination 

Radionuclideti' Average?/,'-' 

Transuranics, I-125, I-129, RESERVED RESERVED 
Ra-226, AC-227, Ra-228, 
Th-228, Th-230, Pa-231. 

Th-Natural, Sr-90, I-126, 
I-131, I-133, Ra-223, 
Ra-224, U-232, Th-232. 

1,000 

U-Natural, U-235, U-238, 
and associated decay 
product, alpha emitters. 

Beta-gamma emitters 
(radionuclides with decay 
modes other than alpha 
emission or spontaneous 
fission) except Sr-90 and 
others noted above.1' 

5,000 

5,000 

(dpm/lOO cn?lL' 
Maximu&.Y kemovablei/~6-' 

RESERVED 

3,000 

15,000 

15,000 

200 

1,000 

1,000 

As used in this table, dpm (disintegrations per minute) means the rate of 
emission by radioactive material as determined by correcting the counts per 
minute measured by an appropriate detector for background, efficiency, and 
geometric factors associated with the instrumentation. 

Where surface contamination by both alpha- and beta-gamma-emitting 
radionuclides exists, the limits established for alpha- and beta-gamma- 
emitting radionuclides should apply independently. 

Measurements of average contamination should not be averaged over an area of 
more than 1 ti. For objects of less surface area, the average should be 
derived for each such object. 

The average and maximum dose rates associated with surface contamination 
resulting from beta-gamma emitters should not exceed 0.2 mrad/h and I.0 
mrad/h, respectively, at 1 cm. 

The maximum contamination level applies to an area of not more than IO0 c$. 
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a/ The amount of removable material per 100 cm? of surface area should be 
determined by wiping an area of that size with dry filter or soft absorbent 
paper, applying moderate pressure, and measuring the amount of radioactive 
material on the wiping with an appropriate instrument of known efficiency. 
When removable contamination on objects of surface area less than 100 cti is 
determined, the activity per unit area should be based on the actual area and 
the entire surface should be wiped. It is not necessary to use wiping 
techniques ts measure removable contamination levels if direct scan surveys 
indicate thr:: the total residual surface contamination levels are within the 
limits for removable contamination. 

/I This category of radionuclides includes mixed fission products, including the 
Sr-90 which has been separated from the other fission products or mixtures 
where the Sr-90 has been enriched. 

b. Application of A,uthorized Limits. Remedial action shall not be 
considered comolete until the residual radioactive material levels comply 
with the authorized limits, except as authorized pursuant to paragraph 
IV.7 for special situations where the supplemental limits and exceptions 
should be considered and it is demonstrated that it is not appropriate to 
decontaminate the area to the authorized limit or guideline value. 

6. CONTROL OF RESIDUAL RADIOACTIVE MATERIAL. Residual radioactive material above 
the guidelines shall be managed in accordance with Chapter II and the 
following requirements. 

a. -Operational and Control Requirements. The operational ant ccmtrol 
requirements specified in the following Orders shall apply :o interim 
storage, interim management, and long-term management. 

(1) 

(2) 

(3) 

(4) 

(51 

(‘5) 

(7) 

DOE 5000.3, Unusual Occurrence Reporting System 

DOE 5440.1(3, Implementation of the National Environmental Policy Act 

DOE 5480.4, Environmental Protection, Safety, and Health Protection 
Standards 

DOE 5482.18, Environmental, Safety, and Health Appraisal Program 

DOE 5483.1A, Occupational Safety and Health Program for DOE Employees 
at Government-Owned, Contractor-Operated Facilities 

DOE 5484.1, Environmental Protection, Safety, and Health Protection 
Information Reporting Requirements 

DOE 5820.2A, Rad.ioactive Waste Management. 
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(2) 

(3) 

(4) 

Control and stabilization features shall be designed to provide, 
to the extent reasonably achievable, an effective life of 50 years 
with a minimum life of at least 25 years. 

Controls shall be designed such that Rn-222 concentrations in the 
atmosphere above facility surfaces or openings in addition to 
background levels, will not exceed: 

(a) 100 pCi/L at any given point; 

(b) An annual average concentration of 30 pCi/L over the facility 
site; and 

(c) An annual average concentration of 3 pCi/L at or above any 
location outside the facility site. 

(d) Flux rates from the storage of radon producing wastes shall 
not exceed 20 pCi/sq.m-sec., as required by 40 CFR Part 61. 

Controls shall be designed such that concentrations of 
radionuclides in the groundwater and quantities of residual 
radioactive material will not exceed applicable Federal or State 
standards. 

Access to a property and use of onsite material contaminated by 
residual radioactive material should be controlled through 
appropriate administrative and physical controls such as those 
described in 40 CFR Part 192. These control features should be 
designed to provide, to the extent reasonable, an effective life 
of at least 25 years. 

C. Interim Management. 

(1) A property may be maintained under an interim management 
arrangement when the residual radioactive material exceeds 
guideline values if the residual radioactive material is in 
inaccessible locations and would be unreasonably costly to remove. 
provided that administrative controls are established by the 
responsible authority (Federal, State, or-local) to protect 
members of the public and that such controls are approved by the 
appropriate Program Assistant Secretary or Director. 

(2) The administrative controls include but are not limited to 
periodic monitoring as appropriate; appropriate shielding; 
physical barriers to prevent access; and appropriate radiological 
safety measures during maintenance, renovation, demolition, or 
other activities that might disturb the residual radioactive 
material or cause it to migrate. 
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(3) The owner of the property should be responsible for implementing the 
administrative controls and the cognizant Federal, State, or local 
authorities should be responsible for enforcing them. 

d. Long-Term Management. 

(1) Uranium, Thorium, and Their Decay Products. 

(4 

(b) 

(cl 

(d) 

(e) 

Control and stabilization features shall be designed to provide, 
to the extent reasonably achievable, an effective life of 1,000 
years with a minimum life of at least 200 years. 

Control and stabilization features shall be designed to limit 
Rn-222 emanation to the atmosphere from the wastes to less than 
an annual average release rate of 20 pCi/+/s and prevent 
increases in the annual average Rn-222 concentration at or above 
any location outside the boundary of the contaminated area by 
more than 0.5 pCi/L. Field verification of emanation rates 
shall be in accordance with the requirements of 40 CFR Part 61. 

Before any potentially biodegradable contaminated wastes are 
placed in a long-term management facility, such wastes shall be 
properly conditioned so that the generation and escape of 
biogenic gases will not cause the requirement in paragraph 
IV.6d(l)(b) to be exceeded and that biodegradation within the 
facility will not result in premature structural failure in 
violation of the requirements in paragraph IV.6d(l)(a). 

Ground water shall be protected in accordance with legally 
applicable Federal and State standards. 

Access to a property and use of onsite material contaminated by 
residual radioactive material should be controlled through 
appropriate administrative and physical controls such as those 
described in 40 CFR Part 192. These controls should be designed 
to be effective to the extent reasonable for at least 200 years. 

(2) Other Radionuclides. Long-term management of other radionuclides 
shall be in accordance with Chapters II, III, and IV of DOE 5820.2A, 
as applicable. 

7. SUPPLEMENTAL LIMITS AND EXCEPTIONS. If special specific property 
circumstances indicate that the guidelines or authorized limits est,ablished 
for a given property are not appropriate for any portion of that property, 
then the Operations Office may request that supplemental limits or an 
exception be applied. The responsible Operations Office shall document the 
decision that the subject guidelines or authorized limits are not appropriate 
and that the alternative action selected will provide adequate protection, 

, 
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giving due consideration to health and safety, the environment, costs, and 
public policy considerations. The Operations Office shall obtain approval 
for specific supplemental limits or exceptions from Headquarters as speci- 
fied in paragraph IV.5, and shall provide to the Headquarters Program 
Element those materials required by Headquarters for the justification as 
specified,in this paragraph and in the FUSRAP and SFMP protocols and 
subsequent.guidance documents. The Operations Office shall also be 
responsible for coordination with the State and local government regarding 
the limits or exceptions and associated restrictions as appropriate. In the 
case of exceptions, the Operations Office shall be responsible for 
coordinating with the State and/or local governments to ensure the adequacy 
of restrictions or conditions of release and that mechanisms are in place 
for their enforcement. 

a. Supplemental Limits. Any supplemental limits shall achieve the basic 
dose limits set forth in Chapter II of this Order for both current and 
potential unrestricted uses of a property. Supplemental limits may be 
applied to any portion of a property if, on the basis of a specific 
property analysis, it is demonstrated that 

(1) Certain aspects of the property were not considered in the 
development of the established authorized limits for that 
property; and 

(2) As a result of these certain aspects, the established limits 
either do not provide adequate protection or are unnecessarily 
restrictive and costly. 

b. Exceptions to the authorized limits defined for a property may be 
applied to any portion of the property when it is established that the 
authorized limits cannot reasonably be achieved and that restrictions 
on use of the property are necessary. It shall be demonstrated that 
the exception is justified and that the restrictions will protect 
members of the public within the basic dose limits of this Order and 
will comply with the requirements for control of residual radioactive 
material as set forth in paragraph IV.6. 

C. Justification for Supplemental Limits and Exceptions. The need for 
supplemental limits and exceptions shall be documented by the 
Operations Office on a case-by-case basis using specific property data. 
Every reasonable effort should be made to minimize the use of 
supplemental limits and exceptions. Examples of specific situations 
that warrant DOE use of supplemental standards and exceptions are 

(1) Where remedial action would pose a clear and present risk of 
injury to workers or members of the public, notwithstanding 
reasonable measures to avoid or reduce risk. 
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(2) 

(3) 

(4) 

(5) 

8. SOURCES. 

IV-11 

Where remedial action, even after all reasonable mitigative measures 
have been taken, would produce environmental harm that is clearly 
excessive compared to the health benefits to persons living on or 
near affected properties, now or in the future. A clear excess of 
environmental harm is harm that is long-term, manifest, and grossly 
disproportionate to health benefits that may reasonably be 
anticipated. 

Where it is determined that the scenarios or assumptions used to 
establish the authorized limits do not apply to the property or 
portion of the property identified, or where more appropriate scen- 
arios or assumptions indicate that other limits are applicable or 
appropriate for protection of the public and the environment. 

Where the cost of remedial action for contaminated soil is 
unreasonably high relative to long-term benefits and where the 
residual material does not pose a clear present or future risk after 
taking necessary control measure. The likelihood that buildings will 
be erected or that people will spend long periods of time at such a 
property should be considered in evaluating this risk. Remedial act- 
ion will generally not be necessary where only minor quantities of 
residual radioactive material are involved or where residual 
radioactive material occurs in an inaccessible location at which 
specific property factors limit its hazard and from which it is 
difficult or costly to remove. Examples include residual radioactive 
material under hard-surfaced public roads and sidewalks, around 
public sewer lines, or in fence-post foundations. A specific 
property analysis shall be provided to establish that the residual 
radioactive material would not cause an individual to receive a 
radiation dose in excess of the basic dose limits stated in paragraph 
IV.3, and a statement specifying the level of residual radioactive 
material shall be provided to the appropriate State and/or local 
agencies for appropriate action, e.g., for inclusion in local land 
records. 

Where there is no feasible remedial action. 

a. Basic Dose Limits. Oosimetry model and dose limits are defined in 
Chapter II of this Order. 

b. Generic Guidelines for Residual Radioactive Material. Residual 
concentrations of radium and thorium in soil are defined in 40 CFR Part 
192. Airborne radon decay products are also defined in 40 CFR Part 192, 
as are guidelines for external gamma radiation. The surface contam- 
ination definition is adapted from NRC (1982). 
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C. Control of Radioactive Wastes and Residues. Interim storage is guided 
by this Order and DOE 5820.2A. Long-term management is guided by this 
Order, 40 CFR Part 192, and DOE 5820.2A. 



APPENDIX B 

POTENTIAL RESPONSE ACTIONS MD TECHNOLOGIES FOR ENVIRONMENTAL 
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TABLE B.l Potential Response Actions and Technologies for Soil/Sludge 

Remedial Action 
Objectives 

General 
Response Action 

Potential 
Technology Type 

Potential 
Process Option comments 

No action 

Minimize potential 
exposure to external 
gamma radiation; 
minimize potential 
exposure to chemical 
contaminants via 
direct contact; 
minimize potential 
exposure CO radio- 
active and chemical 
contaminants vie 
ingestion; 
minimize potential 
exposure to radio-’ 
active and chemical 
contaminants via 
inhalation; 
minimize potential 
bioupteke of radio- 
active and chemical 
contaminants; 
minimize potential 
migration of radio- 
active end chemical 
contaminants thee 
could (further) 
contaminate surface 
water, groundwater, 
and other soils1 
sludges. 

No action Not applicable Not applicable This is retained as a potential response to 
provide a baseline for comparison with action 
altert.,! i’?l” 

Institutional 
co”crols 

Access restrictions Fences and guards These varied ln!.!.itutional controls are not 

Ownership and deed 
typically effective in controlling the source or 

Legal titles end deeds 
restrictions 

migration of contaminants and are generally used 
only to support other response actions. 

Honitoring Groundwater wells and air, 
surface water, end 
soil/sludge samplers 



TABLE B.l (Cont’d) 

Remedial Action General 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option Consnents 

Hinimize toxicity, In-situ containment Surface controls/ Graded contours, swales and 
mobility, and/or diversion berms, and vegetation 
volume of cootami- 
nsted material (and Capping Soil (clay) end vegetation 
89 for institutional or rip rap; asphalt or 
controls) CUlle”t ; synthetic membrane 

material; and multilayer, 
multimedia material 

Lateral barriers 

Bottom sealing 

Slurry wall, grout curtain, 
and sheet piling 

Grout layer injection and 
block displacement 

As for in-situ Removal 
containment 

Excavation Dragline, backhoe, bull- 
dozer, scraper, end Eront- 
end Loader 

Pumping (sludges or Various pump types, 
slurried soils) including positive 

displacement and Hoyno 
(progressing cavity) pumps 

Injection and 
extraction 

Injeccionlexeraccion wells 

Surface controls and capping can limit con’- 
raminanr mobility and can mitigate potential 
exposures, biouptake, and migration (via sic, 
surface water. and groundwater) by attenuating 
gaseous emissions (e.g., radon) and controlling 
particulate resuspension, surface water runon 
and runoff, and precipitation-enhanced percola- 
tion and leaching. These processen.con be 
implemented with conventional equipment. 

Lateral barriers and bottom sealing can limit 
contaminant mobility end can mitigate potential 
exposures by limiting migration to other soils/ 
sludges, groundwater, and surface water (e.g., 
via groundwater recharge). These processes CB” 
be implemented with conventional equipment but 
can be constrained by site-specific geologic 
conditions and are not typically used unless the 
substrate water content is high. 

Excavation and pumping can limit contaminant 
mobility and can mitigate potential exposures 
and biouptake by controlling the contaminant 
source. These technologies can be implemented 
with conventional equipment. 

These technologies can limit the mobility of 
contaminated material (e.g., soil containing 
volecile organic compounds [VOCsJ) and can 
mitigate potential exposures (e.g., via 
inhalation) and biouptekelbiotranspirati~” by 
controlling the contaminant source. HQwe”er, 
because they are typically considered together 
with treatment systems, they are discussed under 
the “Treatment/pretreatment” general response 
action in this Cable. 

I I I / i I I 



TABLE B-1 (Cont’d) 

Remedial Action General 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option Comments 

As for in-situ 
containment 

Treatmentlpretreat- 
merit : 

Physical: 

In situ Dewateringldrying Solar evaporation, pumping, 
and gravity drainage 
trenches 

Nonthermal extraction Air injection, vacuum 
extraction, and soil 
flushing (water only), 
using wells and surface 
application 

Thermal extraction Steam/hot water injection, 
steam/hot air extraction, 
radio frequency (RF) 
heating, and electroacoustic 
soil decontamination (ESDI, 
using wells, conductors, and 
electrodes 

Devateringldrying can limit the mobility and 
volume of contaminated materials end mitigate 
potentiel exposures, migration, and biouptake. 
These processes can be implemented using 
conventional methods. 

Nonthermal extraction in situ c8n reduce the 
toxicity, mobility, and volume of contaminated 
soil/sludge and can limit potential exposures, 
biouptake, and migration by controlling the 
contaminant source. Air injection and vacuum 
extraction can be used to treat soil/sludge 
contamineted with VOCs but these processes are 
generally ineffective for treating low-volatile 
organics and cyanides, metals, and other ? 
inorganics. The primary action associated with w 
soil flushing with water is a physical 
“sweeping” to accelerate contaminant migration 
by injection or sprayinglponding; hence it is 
being discussed .as a physical technology. Water 
alone is typically a poor flushing solution, and 
this process is generally ineffective for 
complex wastes in soils of high organic content 
and low permeability. 

Thermal extraction in situ achieves remedial 
action objectives in a manner similar to non- 
thermal extraction under similar constraints. 
Steam end hot water can be injected into a 
soil/sludge contaminated with oils to enhance 
their displacement to the surface. Steam and 
hot eir can be used to treat soil/sludge 
contaminated with VOCs by enhancing their 
evaporation and upward migration. The RF 
process can be used to treat soil/sludge 
contaminated with hydrocarbons. The ES0 process 
enhances liquid transport (i.e., deveteringl 
leaching) via soil particle double layer 
boundary effects: heavy metals may also be 
leached or precipitated by this process, which 
has been demonstrated only on a pilot scale for 
waste treatment applications. 



TABLE B-1 (Cont’d) 

Remedial Action General 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option COrNnent~ 

As for in-situ 
containment 

Treatmentlprecteat- Physical (cont’d): 
ment (cont’d): 

In situ (conr’d) Thermal destruction In-situ vitrification (ISV), 
using electrodes 

Following removal Dewetering/drying Rotary drum, wcuum, and 
belt filtration; drying 
beds: filter press; auto- 
matic pressure filtration; 
gravity thickening: centri- 
fugation; and evaporation 

Solids separation Classification (mechanical/ 
nonmechanical); soil 
sorting, sand sifting 
(grizzlies) and screening 
(wet/dry); flotation and 
gravity concencratiodcen- 
trifugecion; magnetic and 
paramagnetic separation; and 
electrostatic separation 

Thermal destruction in situ can reduce the 
toxicity, mobility, and volume of contaminated 
soil/sludge and can limit potential exposures, 
biouptake, and migration by controlling the 
contaminant source. In ISV, *n electric current 
is used to melt the soil/sludge and destroy 
organic compounds by pyrolysis and combustion; 
upon cooling, a glassy, durable matrix is formed 
that incorporates inorganic contaminants 
(including radionuclides) and other nonvolatile 
compounds. Field-scale demonstration of ISV hss 
been limited, and it remains in the advanced 
developmental stage for waste treatment. 

As for dewateringldrying in-situ. 

Solids separation processes can limit :he 
toxicity, mobility, and volume of contaminated 
materiels and mitigate potential exposures, 
migration, end biaupteke. Although certain 
solids separation processes have been used to 
extract radionuclides from ores, they are 
generally ineffective for separating relatively 
low concentrations of contaminants from soil/ 
sludge. This technology often serves as B 
pretreatment step for primary treatment 
processes and is considered developmental for 
wste treatment applications. 
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T A B L E  B .l ( C o n t’d )  

Remed ia l  Act ion  G e n e r a l  
Objec t ives  Response  Act ion  

Potent ia l  
Techno logy  Type  

Potent ia l  
P rocess  O p tion commen ts  

A s  for in-si tu 
conta inment  

Treatment /pretreat-  Phys ica l  (cont’d): 
mer i t  (cont’d): 

Fo l lowing  remova l  S i ze  reduct ion  
(cont’d)  

Non therma l  extract ion 

The rma l  extract ion/ 
destruct ion 

Impac t  crushers,  shredders ,  
a n d  tumbl ing  h a m m e r  mi l ls  

So i l  wash ing  (water  only) ,  
us ing  a  reactor  vessel  

Low- tempera tu re  thermal  
str ipping:  rotary k i ln a n d  
f lu id ized b e d  incinerat ion;  
pyrolyt ic incinerat ion/  
electr ic pyrolysis,  advanced  
electr ic reactor.  a n d  h igh-  
tempera ture  f luid wal l  
reactor;  c i rculat ing b e d  a n d  
mol ten  salt combust ion ;  
p l a s m a  arc  torch a n d  
in f rared S IR) thermal  
destruct ion:  vet a i r  e n d  
supercr i t ical  water  ox ida-  
t ion: a n d  vitr i f ication 
( jou le-heated  ce ramic  
mel ter )  

These  processes  can  reduce  the s ize /vo lume of 
waste  mater ia ls ,  wh ich  is of ten requ i red  as  a  
pre t reatment  step for p r imary  t reatment  
p rocesses  (e.g., chemica l  extract ion a n d  thermal  
destruct ion processes) .  S i ze  reduct ion  can  b e  
ach ieved  us ing  convent iona l  methods.  

Non therma l  extract ion fo l lowing remova l  ach ieves  
remed ia l  act ion object ives in  a  m a n n e r  s imi lar  
to non therma l  extract ion in  situ. So i l /s ludge 
can  b e  m ixed  with water  in  a  contact  vessel  to 
wash  contaminants  f rom the waste  matr ix  but  
water  a lone  is typical ly ineffect ive as  a  
wash ing  solut ion.  

The rma l  t reatment  fo l lowing remova l  ach ieves  
remed ia l  act ion object ives in  a  m a n n e r  s imi lar  
to thermal  t reatment  in  situ. T h e  var ious  
process  opt ions typical ly p roduce  B  sol id  (e.g., 
ash,  char,  o r  glass),  l iqu id  (e.g., sc rubb ing  
water,  br ine,  o r  condensa te)  a n d  gaseous  (e.g., 
volat i l ized organ ics  e n d  meta ls  e n d  innocuous  
gases)  eff luent. The rma l  destruct ion p rocesses  
a re  typical ly used  to destroy organics,  e n d  
wh i le  s o m e  a re  c o m m o n l y  used  in  waste  t reatment  

I::::: 
incinerators) ,  o thers a re  deve lopmenta l  
Ill e n d  supercr i t ical  water  ox idat ion)  e n d  

have  b e e n  demonst ra ted  on ly  o n  a  pi lot  scale.  



TABLE B.l (Cont’d) 

Remedial Action General 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option 

As for in-situ 
containment 

Treatmentfpretreat- Chemical: 
merit (cont’d): 

In sit” Soil flushing Acid/base, surfactant, 
chelating agent, and organic 
solvent solutions via 
surface spplicntion and 
injection/extraction wells 

Chemical addition/ 
detoxification 

Hydrolysis, redox reactions, 
neucrslization, precipita- 
tion, and solidification 
“sing drills, augers, and 
paddles for chemical 
addition 

comments 

In-sit” flushing can reduce the toxicity, 
mobility, end volume of contaminated soil/sludge 
via desorptive reactions and can limit potential 
exposures, biouptake, and migration by con- 
trolling the contaminant source. This 
technology can remove VOCs from permeable soils 
(although migration control can be difficult), 
and it can be used 89 an initial treatment step 
to leach contaminants from a waste matrix (e.g., 
via solution mining). The solubility of hydro- 
carbons, metals, end radionuclides can be 
enhanced by solvent application, end the reegent 
solution can be sprinkled or ponded over the 
contaminated zone for aggressive treatment. 
Because this technology is very contaminanr- 

“p 
cn 

specific and the selection of a suitable 
flushing fluid is difficult, it is ineffective 
for complex wastes. Mobile units are available, 
but full site cleanup has not yet been 
demonstrated by these processes. 

Chemical detoxification can achieve remedial 
action objectives in a manner similar to in-situ 
soil flushing via chemical reactions that alter 
the toxic nature of the contaminants or solidify 
them to limit mobility; however, in contrast to 
soil flushing, these iesctions can increase the 
total volume of contaminated material following 
chemical addition (e.g., for precipitation and 
solidification processes). Chemical agents can 
be dispensed through a shaft and mixed via an 
up/down drill motion or by augers and 
hydraulically driven paddles; reagents are 
typically selected for treatment specificity. 
This technology is developmental for waste 
treatment applications and must be evaluated on 
a site-specific basis. 

, 
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TABLE B.l (Cont’d) 

Remedial Action 
Objectives 

Ceneral 
Response Action 

Potential 
Technology Type 

Potential 
Process Option CoMneots 

As for in-situ Treetment/pretreat- Chemical (cont’d): 
containment merit (cont’d): 

In situ (cont’d) Stabilization/ 
fixation 

Lime- end Portland cement- 
based pozzolanic reactions, 
asphalt-based thermoplastic 
microencapsulation, and 
catalyzed polymerization 
using drills, augers, and 
paddles for chemical 
introduction 

Following removal Contact extraction Soil washing (non-water), 
amine extraction, critical 
fluid (liquefied carbon 
dioxide and/or propane) 
solvent extraction, and 
other solution extractions 
(as for in-situ soil 
flushing) using a reactor 
vessel 

Chemical-specific 
reaction 

Clycolaee dechlorination end 
redox reactions (which may 
be enhanced by electrolysis, 
catalysis, or irradiation) 
using 8 reactor vessel 

In-situ stabilization/fixation processes can 
achieve remedial action objectives in a manner 
similar to in-situ chemical detoxification. 
This technology il typically used to treat 
soil/sludge contaminated with heavy metals and 
high molecular weight organics by binding the 
contaminants in place in an insoluble matrix or 
in a matrix that minimizes the surface exposed 
to potential solvents. Field demonstration of 
this technology in waste treatment applications 
has been limited. 

Chemical extraction following removal achieves 
remedial action objectives in a manner similar 
to in-situ soil flushing. Various solutions can 
be used to separate oils, other organics, radio- tp 
nuclides, and metals from soil/sludge in an -.I 
agitated reactor vessel. Amine extraction can 
be used to remove organice. and pH adjustment 
required for pretreatment may also precipitate 
heavy metals. Critical fluid solvent extraction 
can separate oils and organics from sludge/ 
slurried soil and has been used to treat PCB- 
contaminated sludge but is inappropriate for 
removing heavy metals or inorganic compounds. 

Chemical-specific reactions following removal 
can achieve remedial action objectives in a 
manner similar to chemical detoxification in 
situ. Clycolate dechlorination can be used to 
dehalogenate volatile and semivolatile organics, 
PCBs, and pesticides by mixing contaminated 
soil/sludge with a glycolate solution in a 
heated reactor vessel; this process has been 
tested on PC&contaminated soil. Redox 
(reduction and oxidation) processes can treat 
chlorinated organic3 and unsaturated hydro- 
carbons, metals, inorganic cyanides, and 
reactive contaminants in sludgesfslurried 
soils. This process may be widely applicable 
as a treatment step, but care must be taken to 
select reagents specific to the reaction 
required and to avoid unwanted secondary 
reactions. 



TABLE B.l (Cont’d) 

Remedial Action General 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option C0llUlleLlt3 

As for in-situ 
containment 

Treecment/pretreet- Chemical (cont’d): 
merit (cont’d): 

Following removal Stabilization/ 
(cont’d) fixation 

Treatment/pretreat- Biological: 
merit (cont’d): 

In situ Bioteclamation 
(enhanced biodegra- 
dation) 

Surface impoundment 

As far the in-situ applica- 
tion, but using a reactor 
vessel 

Nutrient/microbial injection 
and other system modifica- 
tions 

Constructed stabilization 
pit, lagoon, or wetland 

As for the in-situ application, except that 
process effectiveness is less constrained 
because various pretreatment options are 
available (e.g., dewstering and crushing). 
Following implementation, the va.sces could be 
replaced in the area from which they were 
removed. This technology has been demonstrated 
for hazardous waste treatment applications. 

In-situ bioreclametian can reduce the mobility 
end volume of contaminated materials (and the 
toxicity of limited chemical contaminants) in a 
soil/sludge and can limit potential exposures, 
biouptake, end migration by controlling the 
contaminant source. In this process, oxygen, 
water‘, nutrients, and microbes can be applied to 
the surface of a contaminated soil/sludge or can 
be injected into the contaminated zone to 
enhance the natural biodegradation of contemi- 
nancs. In addition, pH and temperature can be 
adjusted to improve reaction conditions. 
Bioreclemacion can be used to treat highly 
biodegradable material but is generally 
ineffective for (and can be adversely effected 
by) inorganics, including heavy metals and 
radionuclides. This process is developmental 
for waste treatment applications (e.g., to treat 
pesticides and PCBs) and must be evaluated on a 
site-specific basis. 

Surface impoundments can achieve remedial action 
objectives in a manner similar to in-situ 
bioreclamation under similar constraints. In 
this process, an impoundment can be constructed 
in situ to promote natural geochemical and 
biological reactions for removal of surface 
contamination (including metals). This 
technology is developmental for waste treatment 
applications and must be evaluated on a siee- 
specific basis. 
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TABLE B-1 (Cont’d) 

Remedial Action General 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option Co”me”ts 

As for in-situ 
containment 

Treatmentlpretreat- Biological (cont’d): 
merit (cont’d): 

Following removal Cornposting Open and static windrows and 
renctor vessels 

Contact digestion Activated sludge reactor and 
digesters 

Attached growth Rotating biological 
contactor and trickling 
filter 

Surface impoundment As for the in-situ 
application 

Composting following removal can achieve 
remedial action objectives in B manner similar 
to in-situ bioreclamation under similar 
constraints. Organic degradation can be 
achieved using open vindrovs, consisting of long 
piles of the waste that are aerated by tearing 
dawn and rebuilding; in static windrows that are 
aerated by forced air; and in reactor vessels 
that are aerated by tumbling, stirring, and 
forced air. Compasting is not widely used but 
may be applicable to the treatment of highly 
biodegradable materials and structurally firm 
wastes (e.g., contaminated wood chips: oee 
discussion for structural materiel/debris). 

Digestion fallowing removal can achieve remedial 
action objectives in a manner similar to in-situ 
bioreclemation under similar constraints. 
System conditions can be optimized (and 
co-metabolites can be added) more easily in a 
reactor vessel then in situ. These procesaea 
are commonly used in conventional wastewater/ 
sludge treatment end are developmental for 
hazardous waste treatment applications but may 
be useful for treating pesticides and PCBs. 

Attached growth reactions following removal can 
achieve remedial action objectives in a manner 
similar to digestion following removal under 
similar constraints. These processes are not 
suitable for inorganic-contaminated material but 
have been demonstrated for sludges containing 
biodegradable organics. 

As for the in-situ application, but system con- 
struction/control and optimization of treatment 
conditions is less constrained. For example, a 
lined treatment bed can be constructed with .a 
leachate collection system and an overhead spray 
irrigation system to distribute nutrients and 
microbes. Although developmental for hazardous 
waste treatment applications, this technology 
could be used to treat wastes containing 
pesticides, PCBs, and oils. 

‘p 
,W 



TABLE B.l (Cont’d) 

Remedial Action General Potential 
Objectives Response Action Technology Type 

As for in-situ Treatment/pretreet- Biological (cont’d): 
containment merit (cant’d): 

Following removal Land application 
(cant’d) 

- 

- 

Potential 
Process Option Can!ments 

As for in-situ 
containment 

Temporary storage 

Land farming 

On-site or off-site Engineered structure 
facility 

As for in-situ Disoosal On-site or off-site 

Land application can achieve remedial action 
objectives in a manner similar to composeing 
under similar constraints. In this process, a 
waste is applied to and mixed with surface soil 
to enhance natural geochemicsl and biological 
Pt-OCeSWS. Although developmental for hazardous 
wste treeement applications, this technology 
could be used to treat wastes containing 
pesticides, PCBs, and oils. 

Temporary storage can reduce the mobility and 
volume of contaminated materials and can limit 
potential exposures, bioupteke, and migration by 
controlling the contaminant source. This option 
requires the engineering of a storage facility 
and is implemented as an interim measure while a 9” 

permanent remedy is developed. Constraints =: 
include technical (engineering) and socio- 
political (acceptability) issues. 

Engineered structure (on 
land) or ocean disposal 

Disposal can reduce the mobility and volume of 
contaminated materials and can limit potential 
exposures, biauptake, and migration by con- 
trolling the contaminant source. (Disposal 
often follows the treatment of contaminated 
materials so toxicity reduction is often 
inherent fn the overall management scheme.) 
This option requires either the engineering 
of B disposal facility (land-based) or the 
permission for implementing ocean disposal. 
In addition to engineering requirements, 
constraints include issues such as site suica- 
bility; transportation, including routes, risks, 
and costs (for the off-site options); and 
regulator/community acceptance. 



TABLE B.2 Potential Response Actions and Technologies for Surface Water 

Remedial Action General 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option comments 

No action No action Not applicable Not applicable 

As for soil/sludge 
under institutional 
centrals 

Hinimize toxicity, 
mobility, and/or 
volume of contami- 
nated material (and 
89 for institutional 
controls) 

As for in-situ 
containment 

Institutional 
controls 

Access restrictions 

Ownership and deed 
restrictions 

Monitoring 

In-situ containment Surface controls/ 
diversions 

Lateral barriers 

Bottom sealing 

Removal/collection Interception end 
pumping 

Fences and guards 

Legal titles and deeds 

Groundwater wells and air, 
surface water. end 
soil/sludge samplers 

Graded contours, wales, 
dikes, and berms 

Grout layer injection and 
block displacement 

Slurry wall, grout curtain, 
and sheet piling 

Interceptor channels end 
dynamic (centrifugal), 
reciprocating, end positive 
displacement pumps 

This is retained es 8 potential response to 
provide a baseline for comparison with action 
alternatives. 

These varied institutional controls ere not 
typically effective in controlling the source or 
migratiOn of contaminants and ere generally used 
only to support other response actions. 

Surface controls ten limit contaminant mobility 
end ten mitigate potential exposures, biouptake, 
and migration by controlling surface water runon 
and runoff. These processes ten be implemented 
with conventional equipment. 

Lateral barriers and bottom sealing ten limit 
contaminant mobility end een mitigate potential 
exposures by limiting migration to underlying 
soils, surface water, end groundwater. These 
processes ten be implemented with conventionel 
equipment, but field applications can be 
constrained by site-specific geologic 
conditions. 

Runbff interception end pumping ten limit the 
toxicity, mobility and volume of contaminated 
materiel et the surface water location, thereby 
mitigating potential exposures, bioupteke, end 
migration by controlling the contaminant 
SO”CCE. This technology can be implemented with 
conventional equipment end is typicaLly followed 
by a treatment scheme to reduce contaminant 
toxicity, mobility, end volume in the collected 
“Bter. 



TABLE B.2 (Cont’d) 

Remedial Action 
Objectives 

cenera1 
Response Action 

Potential 
Technology Type 

Potential 
Process Option comments 

As for in-situ 
containment 

RemovallcolLection 
(cont’d): 

Skimming and “sinker” Floating boom and siphon dam These in-situ processes c.sn reduce the toxicity, 
collection mobility, and volume of contaminated surface 

water and can limit potential exposures, 
biouptake, end migration by controlling the 
contaminant source. They can be implemented 
with conventional methods and are typically used 
to remove floating oils or dense (“sinking”) 
contaminants from surface waters (primarily 
streams). 

As for in-situ Treatmentlpretreae- Physical: 
containment merit: 

In situ Nonthermal extraction Photolysis, density oepara- 
tion (clarification and 
flotation), and flocculation 
(via agitation) 

Thermal extraction Solar evaporation 

Folloving removal Nonthermal extraction Density separation (centri- 
fugation), flocculation, 
filtration, adsorption, 
osmosis, reverse osmosis/ 
ultrafiltration, elec- 
trolysis, electrodialysis, 
and freeze crystallization 

These in-situ processes can reduce the toxicity, 
mobility, and volume of contaminated surface 
water and can limit potential exposures, bio- 
uptake, end contaminant migration by controlling 
the contaminant source. Such methods include 
ultraviolet irradiation, enhanced sedimentation tf 
(using a settling agent and sir bubbling), and 
mixing with blades end air. They can be K 

implemented with conventional methods end are 
typically used to treat suspended solids 
contamination, although dissolved organic5 end 
inorganics may also be treated by nonthermal 
extraction in situ. 

This thermal process can achieve remedial action 
objectives in a manner similar to nonthermal 
ex raction J in situ. Natural irradiation can be 
enhanced vich covers and condensate collection 
to expedite treatment, and although this process 
can be implemented with conventional equipment, 
its application is constrained by site-specific 
climatic conditions. 

These nonthermal extraction processes following 
removal c.an achieve remedial action objectives 
in a manner similar to nonthermal extraction in 
situ, but with fewer constraints and greeter 
control of reactions and products. The pro- 
cesses can generally be implemented with 
conventional equipment, and many are used to 
treat suspended solids. Certain processes have 
been used in industrial wastewater treatment, 
but their demonstration in hazardous waste 
treatment has been limited. 
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TABLE B.2 (Cont’d) 

Remedial Action 
Objectives 

General 
Response Action 

Potential 
Technology Type 

Potential 
Process Option comments 

As for in-situ 
containment 

Treatment/precreac- Physical (cont’d): 
merit (cont’d): 

Following removal 
(cont’d) 

Thermal extraction/ Stripping, vapor recompres- Thermal extraction and destruction processes can 
destruction sion/distillacion. wet air reduce the toxicity, mobility, and volume of 

oxidation, supercritical contaminated surface water and can limit 
water oxidation, liquid- potential exposures, biouptake, and migration by 
injection incineration, and controlling the contaminant source. These 
chlorinolysis processes are typically used to destroy organics 

and can be operated with a liquid feed. 
Although certain destruction processes have been 
used in industrial applications. their demon- 
stration for hazardous waste treatment has been 
limited. 

Treatmentlpretreat- Chemical: 
merit (cont’d): 

In situ Chemical addition Hydrolysis, redox reactions Chemical addition can reduce the toxicity, 9 
I 

(including ozonation and mobility, and volume of contaminated surface 
chlorination), dechlori- water and can limit potential exposures, t; 
nation, chelation, neutrali- biouptake, end contaminant migration by 
zarion, and precipitation controlling the contaminant source. This is 

achieved vie chemical reactions that alter the 
toxic and/or physical nature of the contami- 
nants. Chemical reagents such 89 surfactants, 
acids/bases, chelating agents, precipitants, and 
cosgulant/flocculant aids can be mixed into a 
surface water by mechanical means (e.g., paddles 
and blades) or aeration. These processes can be 
implemented with conventional methods to treat 
both organics and inorganics and are cornnon in 
wastewater treatment applications (although much 
more so following removal than in situ); their 
application for hazardous waste treatment has 
been limited. 

Following removal Contact extraction Solvent extraction This process can reduce the toxicity, mobility, 
and volume of contaminated soil/sludge and can 
limit potential exposures, biouptake, and migra- 
tion by controlling the contaminant source. 
Solvent extraction is typically used to remove 
organics from aqueous solutions end can be 
implemented with conventional methods. 
Application for hazardous waste treatment has 
been limited. 



TABLE B.2 (Cont’d) 

Remedial Action General 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option 

As for in-situ 
containment 

Treatmentlpretreat- 
merit (cont’d): 

Following removal 
(cont’d) 

Treatmentlpretreat- 
merit (cont’d): 

In situ 

Following removal 

Chemical (cont’d): 

Chemical addition 

Biological: 

Bioreclamation 
(enhanced biodegra- 
dation) 

Contact digestion 

Attached growth 

As for the in-situ appli- 
cation, with additional 
processes (e.g., ion 
exchange and adsorption 
beds) and using a reactor 
vessel 

Nutrient/microbial injection 
end other system modifica- 
tions 

Activated sludge reactor and 
digesters 

Rotating biological 
contactor and trickling 
filter 

As Ear the in-situ application, but the reaction 
system can be better controlled and process 
effectiveness can be optimized. Chemical 
addition can treat both organic and inorganic 
contaminants end can be implemented with 
conventional methods. Its use is common in 
wastewater treatment applications, but its 
application for hazardous waste treatment has 
been limited. 

In-situ biareclamation can reduce the mobility 
of contaminated materials (end the toxicity of tp 
limited chemical conteminants) in surface water P 
and c.an limit potential exposures, biouptake, &!A 
and migration by controlling the contaminant 
SOUr‘Ce. In this process. oxygen, nutrients, and 
microbes can be introduced to the water system 
and pH can be adjusted (with chemical addition) 
to improve reaction conditions. Mixing is 
typically required to enhance degradation. 
Bioreclamation tan be used to treat highly 
biodegradable material but is generally 
ineffective for (and con be adversely affected 
by) inorgenics, including heavy metals and 
radionuclides. 

As for soil/sludge following removal. 

Attached growth reactions fallowing removal can 
achieve remedial action objectives in a manner 
similar to in-situ bioreclamatian under similar 
constraints. These processes are not suitable 
for inorganic-contaminated material but could be 
useful for solutions containing biodegradable 
organics. 



TABLE B-2 (Cont’d) 

Remedial Action Generel 
Objectives Response Action 

Potential 
Technology Type 

Potential 
Process Option Comments 

As for in-situ 
containment 

Treatment/pretreat- Biological: 
ment (cont’d): 

Following removal 
(conr’d) 

Surface impoundment Constructed lagoon or Surface impoundments can achieve remedial action 
wetland objectives in a manner similar to in-situ bio- 

reclamation under similar constraints. Thi 9 
process would be similar to the original condi- 
tion of the surface water, except that the 
system could be constructed for better control 
and optimized for better removal efficiency. 
(See the related discussion for soil/sludge.) 

As for in-situ 
containment 

Disposal 

Land application Spray irrigation 

On-site 

Off-site 

Spray irrigation can achieve remedial action 
objectives in a manner similar to surface 
impoundments end can be achieved using conven- 
tional equipment. This process can be used to 
treat otganics but is generally ineffective for 
inorganics, and its implementation could be 
constrained by site-specific geological 
conditions. 

Groundwater injection or 
discharge on land or to 
other surface water 

On-site disposal can reduce the toxicity of 
contaminated surface water (by dilution) 
following direct discharge and can limit 
mobility, volume, potential exposures, bio- 
uptake, and migration at the original location 
by controlling the contaminant source. Surface 
water can be directly injected into the ground 
or discharged on land (e.g., via spraying) or to 
another surface water on-site (e.g., by pipe or 
gravity drainage) following collection, but it 
is not typically released before being treated. 
When used in conjunction with treatment, 
disposal esn reduce the toxicity, mobility, and 
volume of contaminated surface water end limit 
overall exposures, biouptske, and migration. 

Groundwater injection or Off-site disposal can achieve remedial action 
discharge on land, to objectives in a manner similar to on-site 
publicly owned treatment disposal, with an additional option (i.e., 
works (POTW), or to other piping to 8 POTU). This option must often be 
surface vater preceded by some type of treatment end requires 

permission from the operator. As for on-site 
disposal, surface water is not typically 
disposed of directly off-site; rather, it is 
often released only after being created. 



TABLE B.3 Potential Response Actions and Technologies for Gcoundwater 

Remedial Action 
Objectives 

CWler*l 
Response Action 

Potential 
Technology Type 

Potential 
Process Option Comment 9 

No action 

As for soil/sludge 
under institutional 
controls 

Minimize toxicity, 
mobilitv. end/or , 
volume of contemi- 
neted material (and 
89 for institutional 
controls) 

No action Not applicable 

Institutional Access restrictions Fences *t well/point of 
controls recharge 

Ownership and deed/ 
use restrictions 

Legal titles and deeds/ 
decrees 

Honicoring (e.g., of 
natural attenuation) 

Croundwater wells end sir 
and surface water samplers 

Alternate water 
SUPPlY 

Piped/transported water or 
water from e separate 
(uncontaminated) source 
(groundwater aquifer or 
surface water/municipal 
SUPPlY) 

In-situ conteinment Lateral barriers 

Bottom sealing 

Not applicable 

Slurry well, grout curtain, 
and sheet piling 

Grout layer injection end 
block displacement 

This is retained as a potential response to 
provide a baseline for comparison with action 
alternatives. 

These varied institutional controls are not 
typically effective in controlling the source or 
migration of contaminants and are generally used 
only to support other response actions. An 
alternate vster supply is typically eo interim 
measure used to ensure human health while a 
permanent remedy is developed. 

9” 
P 
CA 

Lateral barriers can limit contaminant mobility 
and can mitigate potential exposures by limiting 
migration (e.g., to uncontaminated groundwater 
and to surface water via recharge). These 
processes can be implemented with conventional 
equipment, but their effectiveness is con- 
strained by site-specific hydrogeologicel 
conditions. (Note that insofar as surface 
controts can limit contaminant migration to 
groundwater, they may be addressed for 
groundwater control: see discussion of surface 
controls fot soil/sludge.) 

Bottom sealing can achieve remedial action 
objectives in a manner similar to lateral 
barriers under similar constraints. This 
technology may be useful for containment of 
lenses or perched aquifers, but its application 
is constrained by site-specific geologic 
conditions and it is not typically effective for 
deep groundwater systems. 
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T A B L E  B .3  ( C o n t’d )  

Remed ia l  Act ion  G e n e r a l  
Objec t ives  Response  Act ion  

Potent ia l  
Techno logy  Type  

Potent ia l  
P rocess  O p tion C o s m l e ”ts 

A s  E a r  in-si tu 
conta inment  

Removal lco l lec t ion  Intercept ion a n d  
p u m p i n g  

Subsur face  dra ins  a n d  Groundwa te r  remova l  by  p u m p s  a n d  t renches can  
interceptor  t renches;  a n d  l imit  the toxicity, mobi l i ty,  a n d  v o l u m e  of 
wel lpoints,  suct ion wel ls,  con tamina ted  mater ia l  at that locat ion,  thereby 
ejector  wel ls,  a n d  d e e p  mi t igat ing potent ia l  exposures,  b ioupteke,  a n d  
wel ls  migra t ion  by  contro l l ing the contaminant  source.  

Th is  techno logy  can  b e  imp lemen ted  with conven-  
t ional  equ ipmen t  a n d  is typical ly fo l lowed by  a  
t reatment  s c h e m e  to reduce  contaminant  toxicity, 
mobi l i ty,  a n d  v o l u m e  in  the col lected water.  

A s  E a r  in-si tu 
conta inment  

Treatment /pretreat-  
mer i t  : 

In situ 

Physical :  

Extract ion Ai r /s team str ipping This  p rocess  ca” reduce  the toxicity, mobi l i ty,  
a n d  v o l u m e  of contaminants  in  g roundwate r  a n d  
can  l imit  potent ia l  exposures,  b iouptske,  a n d  
migra t ion  by  contro l l ing the contaminant  source.  
S tr ipping ca” b e  used  to r e m o v e  V O C s  f rom 
groundwate r  but  is typical ly assoc ia ted with B  
removal lco l lec t ion  system. Insofar as  m a n y  
other  t reatment  systems a lso  invo lve g roundwate r  
capture  (end  upgrgd ien t  reinject ion),  see  
d iscuss ion of in-si tu t reatment  for so i l /s ludge 
for re la ted informat ion.  

9 j 
t; 

Fol lowing  remova l  Non therma l  extract ion A s  for sur face water  A s  for sur face water  fo l lowing remova l .  
fo l lowing remova l  

Therma l  extrect ionf A s  for sur face water  A s  for sur face water  fo l lowing remova l .  
destruct ion fo l lowing remova l ,  e n d  so lar  

evapora t ion  (see  d iscuss ion 
for sur face i m p o u n d m e n t  
fo l lowing remova l )  

Treatment lpret reat-  Chemica l  : 
men t  (cont’d): 

In situ Chemica l  in ject ion A s  for chemica l  addi t ion  for A s  for chemica l  addi t ion  for sur face water  in  
sur face water  in  situ situ, except  that m ix ing  cannot  b e  e n h a n c e d  by  

mechan ica l  means .  



TABLE B.3 (Cont’d) 

Remedial Action 
Objectives 

As for in-situ 
containment 

General Potential 
Response Action Technology ‘Type 

Treatmentlpretreat- Chemical (cont’d): 
merit (cont’d): 

In situ (cont’d) Contact reaction 
system 

Following removal Extraction 

Chemical addition 

Treacmene/pretreac- Biological: 
merit (cont’d): 

In situ Bioreclsmntion 
(enhanced biodegra- 
dation) 

Following removal Contact digestion 

Attached growth As for surface Yater 
Land application following removal 

Surface impoundment As for surface water 
following removal 

As for in-situ 
containment 

Disposal On-site 

Off-site 

- 

Potential 
Process Option 

Permeable treatment beds, 
with pumps or French drain 
9yZ?tWlS 

As for surface water 
following removal 

As for surface water 
following removal 

Nutrient/microbial injection 

As for soil/sludge following 
removal 

&injection or discharge on 
lend or to surface water 

Reinjection or discharge on 
land, co POTU, or to surface 
vster 

comments 

Permeable treatment beds can reduce the 
toxicity, mobility, and volume of contaminated 
groundwater and can limit potential exposures, 
biouptake, and migration by controlling the 
contaminant source. This process is used in 
conjunction with collection (e.g., pump/drain). 
Bed media can range from crushed limestone end 
activated carbon to glauconitic green sands and 
synthetic ion exchange resins. Implementation 
of this process is constrained by site-specific 
hydrogeologic conditions. 

As for surface water following removal. 

As for surface water following removal. 

As for surface water following removal, except 
that mechanical mixing is not an option. 

As for soil/sludge following removal. 

As for surface water following removal. 

As for surface water following removal (except 
that the process does not mimic original 
conditions). 

As for surface water following removal. 

As for surface water following removal. 
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TABLE B.4 Potential Response Actions and Technologies for Structural Material 

Remedial Action 
Objectives 

General 
Response Action 

Potential 
Technology Type 

Potential 
Process Option comments 

NO action No action Not applicable Not applicable 

As for soil/sludge Institutional 
under institutional controls 
controls 

Hinimize toxicity, In-situ containment 
mobility, and/or 
volume of contami- 
nated material (and 
as for institutional 
controls) 

As for in-situ Removal 
containment 

Access restrictions Fences end guards 

Ownership and deed 
restrictions 

Legal titles and deeds 

Honitoring Groundwater wells and air, 
surface water, and soil/ 
sludge samplers 

Release controls 

Demolition 

Decontamination 

As Eor in-situ Treetmentlwetreat- Phvsical: 
containment merit : 

In situ Decontamination/ 
extraction 

Surface sprays (sealer 
paints and emulsions) 

Wrecking equipment (balls 
and cranes) 

Aggressive vacuuming, 
solvent wiping, foam1 
emulsion application, steam 
and high-pressure water 
washing, and carbon dioxide 
pellet and abrasive grit 
blasting 

Vacuuming, wiping, washing, 
and blasting 

This is retained as a potential response to 
provide a baseline for comparison with action 
alternatives. 

These varied institutional controls are not 
typically effective in controlling the source or 
migration of contaminants end are generally used 
only to support other response actions. 

Release controls can limit contaminant mobility 
and can mitigate potential exposures. biouptake. 
and migration by controlling the contaminant 
SO”I‘C.2. These processes can be implemented with 
conventional equipment. 

Demolition can remove a contaminated structure 
from its current l’ocation and can be implemented 
with conventional equipment. Decontamination 
processes can reduce the toxicity, mobility, and 
volume of contaminated structures (via transfer 
to the decontamination residue) and can limit 
potential exposures. biouptake, end migration by 
controlling the contaminant source. Decontsmi- 
nation can be used to remove organics and 
inorgenics (including removable [i.e., non- 
fixed] radionuclides) from structural 
surfaces. These processes can be implemented 
with conventional equipment. (Insofar 89 
decontamination removes contaminants from a 
medium, it is included in the “Removal” 
category: see also the “Treatment/pretreatment” 
discussion.) 

As for decontamination under removal (because 
these processes can be considered under both 
removal end treatment, they are listed under 
both response actions). 



TABLE B.4 (Cont’d) 

Remedial Action 
Objectives 

General 
Response Action 

Potential 
Tectlnology Type 

Potential 
Process Option comments 

As for in-situ 
containment 

Trestmentfpretreat- 
merit (cant’d): 

Following removal 

Treatment/pretreat- 
ment (cont’d): 

In situ 

Following removal 

Treatmentlpretreat- 
merit (cont’d): 

0iological: 

Following removal Composting 

As for in-situ 
containment 

Temporary storage 

As for in-situ 
containment 

Disposal 

Physical (cont’d): 

Size reduction 

Decontnminetionl 
extraction 

Thermal treatment 

Chemical: 

Decontominationl 
extraction 

Decantaminatianl 
extraction 

On-site or off-site 
facility 

On-site or off-site 

Impact crushers, shredders, 
and tumbling nnd hammer 
mills 

As for the in-situ 
application 

Incineration and melting/ 
thermal destruction in kilns 
and furnaces 

Solvent washing and 
foam/emulsion application 

Solvent washing, foam/ 
emulsion application, and 
chemical (e.g., acid) bath 
extraction 

As for soil/sludge 

Engineered structure 

Engineered structure (on 
lend) or ocean disposal 

These processes can reduce the size/volume of 
contaminated structures and debris and can be 
implemented with conventional equipment. 

As for the in-situ application. 

Thermal treatment pracessee can reduce the 
toxicity, mobility, and volume of contaminated 
structural debris and can limit potential 
exposures, biouptake, and migration by 
controlling the contaminant source. These 
processes can destroy organic3 and retein 
inorganics in the solid residue. Although 
certain thermal processes have been used in 
industrial applications, their demonstration for 
structural debris contaminated with hazardous 
waste has been limited. 

As for physics1 decontamination in situ. 

As for physical decontamination in situ. 

As for composting of soil/sludge; may be 
effective for organic debris. 

As for temporary storage of soil/sludge. 

As for disposal of soil/sludge. 
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APPENDIX C 

SCOPING PROCESS 

C.l SUMMARY OF THE SCOPING PROCESS 

C.l.l Notice of Intent 

On November 16, 1990, a notice of intent (NOI) was published in the Federal 
Register that formalized the intention of DOE to initiate the scoping phase of the 
environmental review process and to evaluate alternatives for the long-term management 
of radioactive wastes and residues remaining at the Maywood site. The NO1 presented 
pertinent background information on the proposed scope and content of the Maywood site 
RI/I5EIS and initiated a formal 30-day comment period to solicit comments and 
suggestions from members of the public, agencies, and other interested groups for 
consideration in preparation of the RI/K+EIS (DOE 1990). As part of the public scoping 
process, public participation was solicited - particularly regarding the range of remedial 
action alternatives to be evaluated, significant issues to be addressed, and issues to be 
eliminated from further detailed study. 

C.1.2 Preliminary Identification of Akxnatives 

The primary purpose of an RUFS-EIS is to define and analyze the reasonable 
alternatives for the remedial action and to evaluate the environmental effects to be 
expected from each alternative. As background for public comments and suggestions 
concerning reasonable alternatives to be considered, DOE tentatively identified in the NO1 
a broad range of alternatives that would be analyzed in the RI/l%EIS: (1) no action; 
(2) treatment and disposal of wastes either on-site or off-site (off-site disposal would be 
considered generically, not specifically); and (3) containment or institutional control 
alternatives that control the threats posed by the hazardous substances and/or prevent 
exposure. A no-action alternative is developed because it is required under CERCLA and 
NEPA and it provides a useful baseline for comparing the costs and effects of the other 
alternatives being considered. 

C.1.3 Preliminary Identification of Issues 

The purpose of the scoping process was to solicit comments and suggestions for 
consideration in preparation of the RU’FS-EIS. As background for public comment, the 
NO1 listed those environmental issues that have been tentatively identified for analysis in 
the RI/FS-EIS. This list was not intended to be all-inclusive nor to imply any 
predetermination of effects. Comments received as a result of the public meeting were 
combined with the NO1 list and are included under “Primary Issues” in Section C.2.1 of this 
appendix. 
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C.1.4 Scoping Meeting 

As part of the scoping/planning process, a public scoping meeting was held at the 
Fairmont Elementary School in Hackensack, New Jersey, on December 6, 1990, to solicit 
public comment on the scope of the CERCLA/NEPA process and the range of alternatives 
to be considered. Nine persons made statements at the public meeting and four letters 
were received (from three individuals and one state agency) during the formal comment 
period, which ended December 17, 1990. Table C.1 is a summary of the comments by 
subject area, and Table C.2 is a list of participants at the public meeting. All topics 
highlighted through the scoping process will be addressed in the RI/FS-EIS - including a 
thorough review of data, available studies, and pertinent literature on the effects of the 
project on human health. A responsiveness summary - addressing comments, questions, 
and public concerns expressed in the public meeting and in written comments - has been 
prepared as part of the scoping/planning process and is included as Appendix D. 

C.1.5 Evaluation of Scoping Process Input 

During the scoping meeting, the primary concerns expressed by members of the 
community were opposition to ultimate disposal at the Maywood Interim Storage Site, a 
strong desire to dispose of the wastes without delay at the Envirocare of Utah site (Clive, 
Utah), concern about site radioactive emissions and groundwater contamination by 
chemicals, and concern that past plant releases had increased the cancer incidence along 
West Central Avenue. Primary concerns expressed in written comments were a belief that 
the review process was too long, a preference for consolidating the related site reviews for 
Wayne, Middlesex, and New Brunswick into one document, a desire that the wastes be 
disposed of without delay at the Envirocare of Utah site, and concern that past plant 
releases had increased the cancer incidence along West Central Avenue. 

DOE has reviewed all scoping comments, both verbal and written, and believes that 
the task descriptions presented in Section 5.0 of this WP-IP do not require revision as a 
result of the scoping input. All issues raised in this input are expected to be adequately 
addressed through implementation of tasks described in this WP-IP and accompanying 
plans. 

C.2 ISSUES TO BE ADDRESSED IN THE RI/I%-EIS 

The issues to be addressed in the RI/I%EIS were developed on the basis of public 
and technical input, including those arising out of the scoping process. Some issues deal 
with potential public health impacts, whereas others involve disposal options. The issues 
have been separated into two categories: primary issues to be discussed in general terms 
in this section with an in-depth analysis to be provided in the RI/FS-EIS, and secondary 
issues that will be discussed in this section to the extent possible and then analyzed in the 
RI/FS-EIS to a degree less than that of the primary issues. 
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TABLE C.l Summary of Public Scoping and Written Comments Related to the Environmental Impacts of 
the CERCLA Response Actions at the Maywood, New Jersey, Site 

Issue No. Subiect/Ouestion 

1 

2 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Wastes should not be disposed of on-site but off-site; many cementers suggested the Envirocare of 
Utah, Inc., site in Chve, Utah. Em&care requested to meet with DOE on this issue. 

Off-site disposal should be initiated before the expiration on May 8, 1992, of the EPA’s national 
capacity variance on land disposal of mixed waste. 

Off-site disposal should not be discussed generically. 

Disposal of the Maywood wastes at a New Jersey faciiity or overseas should be considered. 

Radioactive and chemical materials are aIIeged to be contributing to environmental contamination, 
exceedance of guidelines, and excess cancers in the region of West Central Avenue and EccIestone 
Place in Maywood. Reference was made to the New Jersey Department of Health’s recent 
Maywood area health assessment. 

The proposed schedule for the remedial investigation/feasibility study-environmental impact study 
is considered to be too long. The process needs to be accelerated. If the schedule is too long, use 
of the Utah site may be foreclosed. 

Environmental reviews for Maywood, Wayne, Middlesex, and New Brunswick should all be 
accomplished in one document. 

Only realistic options for disposal should be considered in the feasibility study. 

Assurance was requested that neither the Maywood Chemical Works nor the Stepan Chemical 
Company had contracts with the Atomic Energy Commission to provide thorium. 

The DOE’s authority for PUSRAP activity in Maywood and Wayne was questioned. 

Admiral Watkins, Secretary of the Department of Energy, was requested to initiate an investigation 
of personnel involved with the Maywood site. 

Can local property taxes, lost when the federal government bought the MISS, be retrieved? 

Is funding allocated for the treatment aad disposal of the Maywood wastes? 

Are removal actions being considered while remedial actions are going on? 

What are the status of the work plans for the Stepan Company and for the Wayne site? Where are 
the Stepan test results? 

Will DOE consider buying homes on West Centrai Avenue? 

With regard to the waste pile at the Maywood Interim Storage Site, what is under it, has it 
increased the contaminant levels off-site, and is another pile being planned? 

Why is DOE in Wayne and Maywood but not Montclair? 
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TABLE CL? Participants in the Scoping Process 

Oral Comments 

John Tamburro, Maywood resident; Member, Maywood Board of Health 
Louise Ponce, Maywood resident 
Gregory Allen, D.T. Allen Contracting, Franklin Lakes, New Jersey 
Paul Contillo, Senator, New Jersey State Senate 
John Steuert, Mayor, Borough of Maywood 
Ruth Bahto, Maywood resident 
Robert Breslin, Maywood resident 
Charles Judd, Envirocare of Utah, Inc. 
Dr. George Brush, Maywood resident; Chair, Maywood Planning Board 

Written Comments 

John Tamburro, Maywood resident; Member, Maywood Board of Health 
Bob Stern, Chief, Bureau of Environmental Radiation, New Jersey 

Department of Environmental Protection 
Peter Torell, Treasurer, V&l-AFL/C10 
Louise Tore& Secretary, Concerned Citizens 
Micheal J. Nolan, Chairman, Concerned Citizens-Maywood 
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C.2.1 Primary Issues 

The primary issues raised during the scoping process in the public comment period 
that will be analyzed in the R?IFS-EIS are as follows: 

1. Potential radiological impacts in terms of both radiation doses and 
resulting health risks: 

l On people, including workers and the public, i.e., individuals 
and the total population, children and adults, present and future 
generations; 

l Along transportation routes and near other sites relevant to the 
proposed alternatives; 

l Associated with routine operations and accidents; 

l Associated with various pathways to.humans, including surface 
waters, groundwaters, gases, dusts, particulates, and biota; 

l Due to natural forces such as erosion and flooding; and 

l Associated with human intrusion into the contaminated 
materials. 

2. Potential chemical impacts in terms of doses and resulting health risks: 

On people, including workers and the public; i.e., individuals 
and the total population, children and adults, present and future 
generations; 

Along transportation routes and near other sites relevant to the 
proposed alternatives; 

Associated with routine operations and accidents; 

Associated with various pathways to humans, including air, soil, 
surface waters, groundwaters, and biota; 

Due to natural forces such as erosion and flooding; and 

Associated with human intrusion into the contaminated 
materials. 
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3. Potential engineering and technical issues: 

l The most reasonable engineering options for each type of 
waste/residue: 

l Probable duration of isolation; 

l Rates and magnitude of loss of containment; 

l Related to site-specific geohydrology and ecology; 

l Related to site-specific wind dispersion patterns; and 

l Site characterization and research and development work 
necessary before the decision or before actual implementation 
of an alternative. 

4. Potential issues relative to mitigative measures and monitoring: 

l Health physics procedures for workers; and 

l Control measures for erosion, gases, and dusts. 

5. Potential institutional issues: 

l Identification of potential sites for long-term disposal, including 
in-state, out-of-state, overseas, commercial, regional compact, 
and governmental sites; 

l Project-specific criteria for decontamination, effluents, 
environmental concentrations, and release of a site for use 
without radiological restrictions; 

l Future institutional controls (monitoring and maintenance); and 

l Institutional issues that need to be resolved before an 
alternative can be implemented. 

6. Potential socioeconomic issues: 

l Effects on land uses, values, and marketability; and 

-. 

l Effects on local transportation systems. 
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7. Cumulative impacts associated with issue categories 1-6 above for the 
remedial actions proposed to be taken or reasonably foreseeable at the 
Maywood, Wayne, Middlesex, and New Brunswick sites and at the Lodi 
well field. 

8. Issues related to the CERCLA criteria for selection of a remedial action: 

l Overall protection of human health and the environment; 

l Compliance with applicable or relevant and appropriate 
requirements; 

I : 
l Long-term effectiveness and permanence; 

l Reduction of waste toxicity, mobility, and volume through 
treatment; 

l Short-term effectiveness; 

L l Implementability; 

0 cost; 

l State acceptance; and 

0 Community acceptance. 

C.2.2 Secondary Issues 

Secondary issues are those deemed through the scoping process to be important, but 
. to a lesser degree than primary issues. Secondary issues include: 

j 
l The precise definition of Maywood site radioactive material, whether 

\- naturally occurring radioactive material (NORM) or by-product material 
as specified in Section lle(2) of the amended Atomic Energy Act; 

I \ 

I i- 

! 

I 

l The extent to which DOE Order 5820.2A restricts disposal options (this 
Order states DOE wastes are to be disposed of at the site at which they 
were generated or, if not possible, at another DOE facility); and 

l The extent to which the EPA’s Land Disposal Restrictions in Title 40, 
Part 268, of the Code of Federal Regulations will restrict disposal options 
(this section would require, after May 8, 1992, that chemical contaminants 
in mixed waste be treated before land disposal). 
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C3 ISSUES BEYOND THE SCOPE OF THE RI/FS-EIS 

DOE has determined that the following issues are beyond the scope of the 
RI/FS-EIS: 

l Psychological impacts - In light of the U.S. Supreme Court case ruling 
involving the proposed restart of one of the Three Mile Island reactors 
(Metropolitan Edison Company v. People Against Nuclear Energy 
[PANE] 103 S. Ct. 1556 [1983]), DOE considers in an EIS only psycho- 
logical impacts that bear a close causal relationship to the physical 
environment. 

l Impacts of past operations of the site - The impacts of the various 
alternatives on the existing environment will be assessed in the RI/FS-EIS. 
In the above-mentioned Supreme Court decision, it was stated that 
“NEPA is not directed at the effects of past accidents and does not create 
a remedial scheme for past federal actions.” Therefore, a detailed analysis 
of past operations, beyond that necessary to characterize the existing 
environment, is considered to be beyond the scope of the RI/FS-EIS. 
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APPENDIX D 

RESPONSES TO PUBLIC SCOPING COMMENTS 

Comment letters on the work plan-implementation plan were recerved from the 
individuals listed in the following table. Each of these letters has been assigned an 
identitication code, and specific issues within each letter have been identified with a 
number. For example, the letter (document) from John Tamburro is Letter A; issues 
(comments) identified within Letter A are labeled A-l, A-2, and so forth; and the 
respective responses to these comments are labeled Response A-l, Response A-2, and so 
forth. A copy of each letter (document) is reproduced in this section, and the responses to 

‘identified comments are presented following the respective comments. Attachments to the 
letters are also reproduced; the quality of reproduction was affected by the quality of the 
original and the problems associated with reprinting colored materials in a black-and-white 
format. 

Letter/Exhibit 
Code Commenter Page 

A John Tamburro, Member of the Board of Health of Maywood, NJ. D-4 
Analysis of Tamburro study by F. Davis D-56 
Analysis of Tamburro study by K Mallin D-64 
Responses to Comments D-77 

B Bob Stern Bureau of Environmental Radiation, New Jersey Department of D-90 
Environmental Protection, Trenton, NJ. 
Responses to Comments D-ll5 

C Peter T. Torell, Treasurer, International Association of Machinists and Aerospace D-118 
Workers, La Guardia Airport, Flushing, N.Y.; and Louise ToreU, Secretary, 
Concerned Citizens 
Responses to Comments D-144 

D Michael J. Nolan, Chairman, Concerned Citizens-Maywood, Maywood, NJ. D-146 
Responses to Comments D-147 

Responses to issues raised at the public meeting held on December 6,1990, D-149 
Hackensack, New Jersey 

References D-155 
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Exhibit A 

I 
I . 
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CANCER CLUSTER STUDY FOR WEST CENTRAL AVENUE AND ECCLESTONE PLACE 
ClAYWOOD, NEW JERSEY, 8/86, UPDATED 12/90. 

Though, only one of these homes is designated for remedial actlon 
and is part of the Maywood Site, the rest of the homes in this area 
are dtrectly affected by dangerous chemicals and heavy metals in the 
soil and water in the area. These residents are also exposed to high 
levels of radiation emanating from Stepan Company property, the MISS 
property, and the Susquehanna Railroad property. 

Prepared by John Tamburro 
Hember of the Board of Health of Haywood, N.J. 

A-l This document was prepared to show that the residents around portions of the 
Haywood site, which includes commercial, federal, state, and municipal properties in 
Haywood. Rochelle Park, and Lodi. N.J., are being exposed to dangerous levels 
of radiation, carcinogenic chemicals, and heavy metals. The portion of the 
Maywood site referred to is the MISS, Stepan Company property, and portions of Sears 
and vicinity properties. The residential portion where the danger is the greatest 
runs from West Magnolia Lane, east along West Magnolia Avenue to Ramapo Avenue, 
south to the Susquehanna Railroad, west to Ecclestone Place, and north to 

-West Magnolia Lane (See FIGURE 1) (1). This area has a very high water table, 
A-2 

-I 

and is very close to the source of the radiation. The ground water here is 
contaminated with dangerous chemicals, heavy metals, and radloactive elements (2). 
During heavy rains the water level rises up to the foundations of homes. Some 
basements flood, but most residents have sump pumps which keeps the water from 
rising above the foundations. A few basements do not flood because they are water 
sealed, however, chemtcals can still volatize into these basements 
from the ground water. Puddling occurs in many yards when the water table rises, 
and remains from one to several days depending on the location and weather (3). 

A-3 

A-4 

FIGURE 9 shows the relationships of portions of the Maywood site to the afflicted 
homes. The sites are Sears and vicinity properties, Stepan Company, the MISS, 
and the Susquehanna Railroad. 

To see the radiation danger refer to FIGURES 7, 6. 10. 15, and 16. They show 
the high amount of radiation resldents of West Central Avenue and Ecclestone Place 
were exposed to since 1950 - (when most of these homes were built). The radiation 
lines were drawn from the document. 'An Aereological Survey of the Stepan Chemical 
Company and Surrounding Area. Maywood, New Jersey. Oate of survey: 26 January 
1981” (4). FIGURE 10 is a blow-up of one of the radiation profiles in the report. 
This survey was performed by the Energy Heasurements Group (EEM;) for the United 
States Regulatory Commission in response to an accident on Rt. 17, involving 
radioactive material. The radiation detected is from thorium, uranium, and other 
radioactive materials buried in the soil on Stepan, WISS, and surrounding 
properties (5). It is not from the accident. These radioactive materials were 
present in the area since the late 1800's when the Haywood Thorium Works, later 
becoming Hay-wood Chemical Company. processed the radioactive materials to make gas 
lanterns (6). The figures also show the flood zone (7). and the high water table, 
which causes surface water run-off and puddling during heavy rains, In that area 
(8). One Of the main aquifers supplying Water t0 wells In the area 4s contaminated 
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A-4 with many chemicals and tadlologics, some showing the same profile as the Stepan 
property wells. It is extremely possible that the entire ground water in the 
ared is contaminated with radiologics and chemicals (9). Some of these 
dangerous and carcinogenic chemicals are benzene, trichloroethylene, trlcholro- 
chloroethylene. l,l,l-trichloroethylcne, 1,2-dlchloroethdne, and 1,2-trans- 

. . dichloroethylene (10). 

1 

their "daughters" 
The radiologics Include thorfum 232, uranium 238, and 

- radioactive elements and Isotopes produced from thorium 
and uranium present fn the area (11) (see FIGURES 12 and 13). There are other 
'unknown" chemicals present as well as dangerous levels of heavy metals such as 
mercury and lead (12). It is not known how long these chemicals existed. The flood 
zone and high ground water level, (see FIGURES 7 - 9 and 14 - 17). encompass the 
above mentioned properties and all of the homes in the cancer cluster study. 

A-5 The majority of sclentlsts agree that the majority of cancers are envronmentally 

[I 
caused (13). The following facts are very Important for understanding the 
seriousness of the problem: 

A. Radioactive contamination: 

1. When a radioactive element breaks down, the chelf particles released are 
alpha particles, beta particles, and gamma rays. All three are referred to as 
radiation. Alpha particles are the largest, and deadliest, if you are comparing 
ONE alpha particle to ONE beta particle to ONE gamma ray. This is because the 
alpha particle is very large and very potent. Once it enters the body, it can 
irradiate much larger areas of the body with it's deadly potency. However, 
because of its large size, it usua&lly cannot travel very far, and therefore. 
its victims, such as the workers at Stepan, have to be within very close 'range 
to the alpha paricles for them to sustain any damage. Beta particles also move 
slowly, and are intermediate between alpha particles and gamma rays. On a ONE 
to ONE comparison, beta particles are the second deadliest. They travel faster 
than alpha particles. slower than gamma rays, rank second In Sloe and potency, 
and can cass through some materlals. Gamma rays are the least deadliest when 
compared cn a ONE to ONE basis with alpha and beta particles. They are very 
small and travel extremely fast. Therefore, the chance of ONE gamma ray 
Irradiating a cell in the human body is very unlikely. 

The major problem, however, is gamna radiation, because of the large amount 
emitted from the Maywood site. To understand, say there Is a man with a 
basketball on the Stepan site, a man wlth 10 softballs on the Stepan site, and a 
high-powered gun with 10 million needles in it on the Stepan site. The 
basketball man represents alpha radiation. The man with the softballs represents 
beta radiation. The high-powered gun with 10 milllon needles represents the 
g&ma radiation. When the man with the basketball throws it, It does not travel 
very far, and is stopped by anything in it's way. If a person In the vicinity of 
the basketball inhaled It. the basketball would cause extreme damage to the 
lungs, or if ingested, extreme damage to the digestive organs. When the man with 
the softballs throws them, they travel further and are stopped by many things. 
If a person inhales or ingests the softballs, the lungs and digestfve organs 
would be d&mdged. but not to the extent that the basketbal? causes. If the gun 
with IO million needles in it goes off, the needles would travel great distances, 
pass through almost anythlng wlth great Velocity, and hit many people with high 
concentrations of needles. and damage many organs because of their high number. 

2 
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To sum It all up, alpha particles are dangerous only to people in close 
proximity to them. They are very potent, but cannot travel very far, and can't 
pass through most materials. 
close to them. 

Beta particles are dangerous to people fairly 
They are somewhat large and potent, but cannot travel very far. 

The concentrations of either is irrevelent. unless you are close to them, or 
if they are carried into residential areas by aerosols, wind, water, radon or 
thoron gas. 

Ganrna radiation, in high concentrations, is deadly because the rays can pass 
through almost anything (lead is one material they cannot pass through), and 
they travel at great speeds and for great distances. Because of these proper- 
ties, high concentrations of garmna rays can easily irradiate many organs in the 
body, and can easily cause serious damage in many people. Referring to our 
analogy, one needle going through your body would not cause as much damage as 
10,000 needles, which is just a small portion of the IO million fired, going 
through your body. 

When measuring radiation, It is the gana rays that are measured. In all the 
figures showfng radiation lines, they were all mapped out by machines that 
measure amounts and strengths of gamna rays. 

2. The principal radioactive contaminants at the Hay-wood site are thorium-232, 
(Th-232). and uranium-238 (U-238). They produce many other radloactive elements 
and isotopes when they decay (14). The natural isotope, thorium-232. has 
a half-life of 14,000,000,000 years, which means it takes that many years for 
it to lose l/2 of it's radiation. It is the source of radon gas, which is also 

-very toxic, highly radioactive, and has a very fast half-life. The uranium 
series produces radon-222, which is thoron gas. Thoron is almost as dangerous 

-as radon. The natural isotope thorium-234 (Th-234) has a half-life of 24.1 days, 
also breaking down quickly. Thorium also produces other *daughters" such as 
radium-228, thorium-228, radium-224, polonium-216 (the element in cigarette 
tobacco believed to cause lung cancer) (IS). and others. Refer to FIGURES 12 
and 13. 

-3. The West Central Avenue/Ecclestone Place area is in a highly radioactive 
zone as shown in *An Aerial Radiologic Survey of the Stcpan Chemical 
Company and surrounding area. Maywood, Rev Jersey. Date of survey: 26 
,JJy;ary 1981”( 16). As stated previously, the survey measures gamma radiation 

However, high gamma radiation also means high alpha and beta radiation. 
All ;esidents in the area are being exposed to high levels of gamma radiation. 
Residents on the south side of West Central Avenue are also being exposed 
to alpha and beta radiation because the Susquehanna Railroad embankment is 
highly radioactive (17), and abuts all these Properties (see FIGURES 15 and 16). 
It is very easy for these residents to contact alpha and beta particles. In 
reference (2). (see references at back of report), it gives no distance between 
homes to the north of the Suspuehanna Railroad, only for the homes to the west 
(18). Also, building 76, which is highly radioactive just to it's east, and 
beneath it (19). and was a burial site for radioactive waste, and possibly other 
contaminants, is only several hundred feet away from homes on the south side of 
West Central Avenue, and is directly behind my home, (John Tamburro). 

All of the radioactive elements present on parts of the Maywood site are 

3 
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present ,ii the afflicted area, and all have different ages, so at any one time, 
different amounts of radiation, some deadly, are being emitted. Just because 
these radioactive elements, thorium-232 and uranium-238, have a long talf-life, 
does not by no means infer they are safe. Any particle of these radloacltves 

_ could be 14,000,000,000 years old, (T&232's half-life), or 4,500,000.000 years 
old, (U-238's half-life), and break down, producing daughter radioactives that 
could break down much faster, depending on the daughters produced. Also, 
processed radioactive materlals break down quickly due to the by-products they 
Produce, such as all of the daughter radioactive elements. When any radioactive 
material breaks down, it emits radiation in the form of alpha, beta, and gamma 
particles. The aerial radioactive survey shows that high amounts of radfation 
are in the area referenced by this report (20). 

Thorium, uranium. and their daughters can cause internal irradiation, ionizing 
organs and tissue, (meaning they strip electrons from atoms in the human body. 
causing damage to organs and tissue which can lead to cancer, anemia. cataracts, 
genetic damage, and other afflictions (21)). vta inhalation, ingestion, or 
direct contact with these radioactive elements. Gases and aerosols, (mlnute 
dust and water particles), from the site could contain alpha and beta particles. 
They can threaten the referenced area by being blown into the resldential area, 
or carried in by high humidity or fog (22). 

-4. The levels of radiation emitted from Stepan property and the surrounding area 
were higher between 1950 and 1980, than it was when the radiologlc survey was 
performed in 1981. However, the MISS site, added after the NRC study, increases 
the amount of radiation coming from that area now. Keep in mlnd the heavy areas 
of radiation emanate from Stepan property. Much of this is due to burial 'sites 
of radioactive waste (23). Neither of these radioactive areas have been 
cleaned up or stablllzed (24). 

7. The residents afflicted were exposed to somewhat higher doses of gatnna. (and 
alpha and beta radiation as well, depending on how close to the source of 
radiation the residents were), between 1950 and 1980 than the amounts of 
radiation being detected in the NRC study because thorium, uranium and their 
related radioactive elements constantly decay (half-life). The radiation was 
higher in the 1950s than it Is now. However, the radlatlon is greater than the 
amount of radlation detected in the NRC study because the MISS site was not 
present at the time of the study. 

The material In the MISS came from properties in Lodl, Rochellc Park and May-wood 
and did not involve any soil from the Stepan/DOE properties (25). The radiation 
emitted from the MISS ranges from 5.000 counts per minute to 994,000 counts per 
minute on the surface. The DOE guide it 11,000 counts per minute. Subsurface 
measurements ranged from 2,000 counts per minute to 4,300,OOO counts per minute. 
The DOE guide here is 40,000 COuntS Per minute. Counts per minute measure gamma 

A-9 
radiation (26) (see FIGURE 3). So. the MISS radiation is in addition to the 
radiation detected in the NRC study. 

[ 
The more radioactive materials added to the 

MISS, the higher the radlation emitted from the slte will be. 

amount of thorium, uranium, and other radioactive materials, heavy 
and dangerous chemicals are increased, the danger increases. With radio- 

more radioactive particles are emitted. This is why there is much 
to storing radioactive materials at the HISS. The DOE put the site 

4 



D-8 

A-10 In an ared where resldents already had a lot of exposure to radlation and 

1 
carcinogenfc chemicals (27). 
radiation from the MISS (28). 

Now they are being exposed to that much more 
The MISS now contains 35.000 cubfc yards of mixed 

A-11 radfoactive materials (29). 
[ 

At least another 250,000 plus cubic yards are to be 
added (30) putting all residents in that area In great danger. 

A-12 
c 

All of the types of cancers contracted by the residents in the blest Central 
A;enue/Ecclestone Place area can be caused by gamne radiation (31). Lung cancer 
was not detected, however, alpha radiation is prfmarily responsible for radlo- 
logically induced lung cancer (32). I should note that many people argued, 
Well, none of the workers at Stepan developed cancer!' In 'The Shopper", 
November 14th. 1990. there Is an article entitled, "Attorney Urges Additfonal 
Study'. David Tykalsker, an envfronmental and labor law specialist In Newark, 
won a case against Stepan for a widow who alleged that her husband died from 
lung cancer caused by Ionizing radiation. A state judge ordered Stepan to 
compensate her for causing her husband's death. Mr. Tykalsker has two more 
clients sufng Stepan for stmilar reasons. These men worked on Stepan property, 
were exposed to alpha radiation, developed lung cancer, and died. The victim in 
the first case, Mr. George Finley, did not smoke (33) (see FIGURE 11). 

8. Carcinogenic and poisonous chemical and heavy metal contamination (see FIGURE 6): 

A-13 1. Because many carcfnogenic chemicals exist in the ground water, the surface 
water, and soils on the Haywood site portion in question, It Is very likely 
residents are being exposed to these chemicals (34) (see FIGURES 6 and 17). 

2. Carcjnogenic chemicals can have detrlmental effects OR the body via ingestion, 
direct contact with contaminated water and soil, and fnhalation of organic 
volltiles (benzene, tetrachloroethylene, etc...) trapped in basements, in sump 
pump tanks, and emanating from yards in residences in the high water table area 
(see FIGURES 6 and 17). 

3. Chemfcals can cause cancer by physically changfng a normal cell Into a 
cancerous cell. The actton is chemical, not radlologfcal. Ionization of cells 
does not occur wlth chemically induced cancer (35). 

A-14 4. Poisonous chemicals and heavy metals poison the body. They may or may not 

[ 

cause cancer, but they still can kill. Lead pofsonlngD mercury poisoning, and 
arsenic polsonfng are three examples. These metals have been found In large 
quantftles on the Maywood site (36) (see FIGURES 6 and lb). 

5. Most of the basements In the area get water, or contact the underground 
water, when the water table rises. Many have sump pumps, and the holes In 
which the pumps are placed contafn the contaminated ground water. The 
chemicals evaporate and are trapped in the basements. Some homes have just 
a simple drain hole through which chemfcal evaporatjon Into the basement 
occurs. 

6. When the water table rises high enough. it creates small ponds fn yards, 
which contain the chemicals, and floods some basements If the rain Is heavy. 

5 
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The same residents that are still being exposed to high levels of radiation 
are also being exposed to carcinogenic chemicals and dangerous heavy metals. It 
is only logical that the cancer rate in this area is almost double the normal for 
the state. 

A-16 People exposed to carcinogenic chemicals, and low-level radiation in their younger 

L 
years do not develop adverse health effects until their later years, depending 
on the strength of the carcinogen or radiation. lake note of the age span of the 
people that contracted cancer, when they were exposed, (paragraph D-l), and 
the age span when they contracted or discovered cancer (paragraph D-7) (37). 

D. The study of the West Central Avenue area and its control group was done as 
follows: 

A-l? 

A-18 

A-19 

I obtained cancer statistics from death certificates between 1978 and 1983, 
and the amount of cancer drops off faoving away from the afflicted site (38). 
(See also FIGURES 2-1, 2-2, 2-3). I also obtained cancer information from the 
residents on West Central Avenue and Ecclestone Place directly, since I knew most 
of them all of my life. The statistics also show "hot spots" such as the south 
end of Haywood Avenue, near Essex Street and the side streets on the south end of 
town. It was.found that out of 485 residents, 120 died from cancer, or had 
cancer as a secondary or tertiary disease when they died. Their names and 
addresses are listed in the report (FIGURES 2-1 and 2-2). 365 did not have any 
form of cancer when they died. 24.7% of the Maywood residents. excluding those 
on West Central Avenue and Ecclestone Place, developed cancer. This is very 
close to the cancer risk for all of Bergen County, 24.4%. which shows my 
statistics to be quite accurate. (Meaning I agree with the State Health 
Department's conclusion that MaywoodlSaddle Brook/Lodi/Rochelle Park have about 
the same cancer risks as for the whole state of New Jersey - which, by the way, 
is the highest in the United States (39). On West Central Avenue and Ecclestone 
Place, west of Ramapo Avenue, south of West Magnolia Avenue, east of the PSE&G 
substation, which emits dangerous electromagnetic radiation, and north of the 
Susquehanna Railroad, there are 27 residences. Out of these 27, 11 were not 
included in this study because information could not be gathered on these homes, 
there was a rapid change-over of residents. Out of the remaining 16 homes, the 
following was taken into 
consideration: 

1. A total of 36 residents lived in these homes for at least a 15 year span, and 
were between the ages of 20 and 40 when first moving in. (Children were not 
considered since they were all born at different times and are now relatively 
young, with longterm radiation effects not yet showing up, or just starting to. 
For example, my two sisters lived there from 1950 to 1970 and I from 1956 to 
present. Recently, all three of us began deveoping tumors and cysts, which could 
lead to cancer in the future. I also developed polycythemia Vera. too many red 
blood cells, and still have this disorder, as well as a chemical imbalance 
causing depression (40). 

2. None of these cancers were related to cigarette smoking (41). 

3. All involved residents who lived in the area at least lsyears (42). 

6 
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A-19 

A-20 i0. The resfdents in the afflicted area developed cancers that could be caused by 
contaminants in the air - aerosols carrying alpha and beta particles, wind- 
blown radioactlve materials (48). gamma rays shooting through the air with little 
resistance, volftile organic chemicals floating in the air, by water - ingestion 
of home-grown fruits and vegetables which could contain irradiated water (49). 
direct contact with the contaminated water during heavy rains, chemicals trapped 
in basements due to the hfgh water table and flooding of contaminated water, and 
by direct contact with sol1 containing contamination which can migrate via 
flooding and a high water table (SO). Contaminants encompass all radioactive 
materials found on the May-wood site. semi-volatile and volatile organic 
chemicals, and the dangerous heavy metals. 

4. Some homes had several owners, and those residents living there more than 15 
years have had incidences of cancer in their families (43). 

5. The afflicted residents had safe jobs (with respects to exposure to 
carcinogens) and many #ere house wives who stayed at home (44).. 

6. Other radiologically induced afflictions such as anemfa, cataracts, and 
shortened life span were not included, (though they exlsted in some of the 
residents). Neither were birth defects due to lack of that information (45). 

7. Out of 36 residents, 17 developed cancer while living in the area. 11 died 
and 6 are in remnision or cured. (The control group included secondary and 
tertiary cancers for this reason.) All were in their late 50's or early 60's 
when the cancer was detected and the ones that died were in the same age span, 
well below the average age of death - 75 years old. 

8. Nine of the afflicted were housewives with non-hazardous or no occupations. 
They remained home most of the time. The men did not have any added cancer risks 
from their jobs (46). 

-9. All were healthy people until the cancer developed (47). 

A-21 11. It is known that the railroad embankment, borderfng the homes on the south 
side of West Central Avenue, is highly radioactive. 

1 

Th!s is shown in the radio- 
logic studfes performed on my home, (see FIGURE 3)* and other radiological 
studies performed around the Stepan and HISS site (51). 

12. In the two skin cancer cases, both men, my father and my neighbor, worked 
outdoors in their back yards for long periods of time, but were not exposed to 
a lot of sun since the back yards are heavily shaded by large trees. 

13. Pets also died from cancer (my dog was one of the victims - bone cancer - 
which is not inherent in Galmatians). 

IS. Out of the 36 residents. 47% developed cancer. This is much higher than the 
24.7% rate for the rest of Maywood. 

16. The State Health Department did not study this group of people in south- 
western hiaywood (52). 

I 17. In FIGURES 7 and 6, the red squares represent homes where residents developed 

7 
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1 

and they all fall wfthin the higher radiation lines and within the area 
of the contaminated ground water. White homes In the figures. with zeroes, 
are homes where no cancer developed. All white homes are not Included due 
to lack of lnformatlon on them, or rapfd change-avers of owners. 

0. I should also note that the State Health Department also did a cancer study on 
Lodl. Saddle Brook, Haywood, and Rochelle Park. They dfd It on cancer incidences. 
HOWEVER, RECORDING OF CANCER INCIOENCES DID NOT START UNTIL AFTER MOST OF THE 
RESIDENTS IN THE WEST CENTRAL AVENUE AREA CONTRACTED, OR DIED, FROM CANCER. 
ALSO, THEY COMPARED ALL OF LODI, MAYWOOD. SADDLE BROOK, AND ROCHELLE PARK TO THE 
REST OF NEW JERSEY (THE STATE WITH THE HIGHEST CANCER RATE IN THE NATION) 
THEY 010 NOT GO DOOR TO DOOR, AS I DID, DID NOT ASK ANYONE IN SOUTHWESTERN 

(53). 

MAYWOOO ABOUT CANCER. OR OTHER RADIOLOGICALLY INDUCED DISEASES AND DID NOT COMPARE 
THE WEST CENTRAL AVE./ECCLESTONE PLACE CANCER INCIDENCES TO THE REST OF MAYWOOD. 
FOR THIS REASON, THEIR STUDY DOES NOT PROVE MY STUDY TO BE INACCURATE. IT IS LIKE 
COMPARING APPLES TO ORANGES. THE STATE HEALTH DEPARTMENT DID NOT SURVEY 
SOUTHWESTERN MAYWOOD. THEY COMPARED MAYWOOD/LODI/SADDLE BROOK/ROCHELLE PARK TO THE 
REST OF NEW JERSEY. IF YOU SEE MY STATISTICS, I FOUND AN OVERALL CANCER INCIDENCE 
OF 24.7% FOR ALL OF MAYWOOD. (EXCLUDING EXTREME SOUTHWESTERN MAYWOOD), WHICH IS VERY 

-CLOSE TO THE STATE HEALTH DEPARTMENT'S FIGURE OF 24.4% FOR ALL OF BERGEN COUNTY. 

that persons In Maywood that had thortum removed 
property did not develop any adverse health effects. Therefore, 

Place should not have any adverse 
So, I included FIGURE IOto show that the people on West 

to much greater amounts of 
residents in other parts of 

from 

Maywood who had thorium tainted so11 on, and removed from, their properties. 
The adverse health effects would be much greater for the residents of West 
Central Ave./Ecclestone Place, than for people in other parts of town. 

8 
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EXPLANATION OF FIGURES 

FIGURE 1: Shows southwestern Maywood, the portion of the Maywood site referred to 
in this report, and the area where the residents are in imnediatc danger. 

FIGURE 2-l L 2-2: Lists the residents of May-wood that died from cancer or had 
cancer when they died from other causes and excludes those on West Central Avenue 
and Ecclestone Place. 2-l is sorted by street. 2-2 4s sorted by location. 

FIGURE 2-3: Lists residents of the West Central Avenue/Eccltstone Place zone 
that contracted, or died, ftcm cancer. 

FIGURE 3: Shows the results of gansna ray measurements taken on 142 West 
Central Avenue (my home) in December 1965. 

FIGURE 4: Shows the results of soil gas testing performed on my property in 
November 1985. 

FIGURE 5: Explains the dangers of radition. 

FIGURE 6: Lists some of the worst contamfnants found on the Maywood site portion 
referred to in FIGURE 1. 

FIGURE 7: Description of FIGURES where radiation lines are drawn and where the 
high water table is. Latter part Is a map of the area. 

FIGURE 8: Blow-up of figure 7. 

FIGURE 9: Shows relationships of portions of Maywood site to the afflicted 
homes. 

FIGURE 10: Glow-up of radiation contour map from the aereological survey - 
reference K. 

FIGURE 11: Newpaper artfcle about a non-smoker who died from lung cancer 
caused by radiation on Stepan Company property. 

FIGURE 12: Decay chain for THORIUM-232. 

FIGURE 13: Decay chain for URANIUM-238 

FIGURE 14: Topography, and other information, for last 3 homes on the 
south side of W. Central Ave. to use as examples for the residential 
danger zone. 

FIGURE 15: Radiation profile of area from FIGURE 3 and reference (2) - pp. 29-32. 

FIGURE 16: Shows how chemical and heavy metal contamination can effect homes 
in the area. 

FIGURE 17: Shows how radiation effects homes in the area. 

FIGURE 16: DOE's radiation standard of 100 q rem/yr. 
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Residents of Haywood, N.J. who dfed from cancer or had 
cancer as a secondary or tertiary disease when they died. 
Statistics are from 1978 to 1983. (Sorted by street1 

NAME ADDRESS 

Ackerman 
Beech 
Beech 
Briafcllff 
Briafcllff 
Briarcliff 
Brookdale 
Brookdale 
Brookdale 
Byron 
Clinton 

Names and house numbers have 
been removed to protect the 
privacy of relatives, friends 
and associates. 

Clinton 
Cufmning 
Demarest 
Demarest 
Demarest 
Demarest 
OeSoto 
E. Central 
E. Central 
E. Central 
E. falnnont 
E. Farimont 
E. Passaic 
E. Passaic 
E. Pleasant 
E. Pleasant 
E. Pleasant 
E. Pleasant 
E. Pleasant 
Ee:prlng Valley 

Edel 
Edel 
Edel 
Edel 
Edel 
Edel 
Elizabeth Ct. 
Elm 
Essex 
Essex Ct. 
Fairmount 
Golf 
Golf 
Grant 
Hamnel 
Harmnel 
HamIne 

AGE AT 
CANCER mm- 

Lung 
Bowe 1 

EE 
pancreas 
Braln 
Lung 
Lung 
Cancer 

K:', 
Cancer 
Metastasis 
pancreas 
Lymphoma 
Breast 
Lung 
Pancreas 
Metastasis 
Pancreas 
Metastasis 
pancreas 
Breast 
Lung 
Mycoma 
prostate 
Lymph 
Liver 
Breast 
Cancer 
Lymph 
Leukemia 
Cervix 
pancreas 
Bladder 
Cancer 
Cancer 
Metastasis 
Lung 
Cancer 
Gvarlan 
Duodenal 
Brain 
Bladder 
Bowel/Thro. 
Stomach 
Breast 
Breast 
Cancer 
Metastasis 

FIGURE 2-1 
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Residents of Maywood. N.J. who dled from cancer or had 
cancer as a secondary or tertiary disease when they died. 
Statistics are from 1978 to 1983. (Sorted by street) 

NAME 

Names and house numbers have 
been removed to protect the 
privacy of relatives, friends 
and associates. 

ADDRESS 

Hampton Ct. 
Hartwich 
Hartwich 
Hill 
Hill 
Howcroft 

E::; 
Lafayette 
Lafayette 
Lenox 
Lincoln 
Lincoln 
Lincoln 
Locust 
Loughlin Place 
Marlboro Ct. 
Marlboro Ct. 
Marlboro Ct. 
Maywood 
Haywood 
Hay-wood 
Waywood 
Maywood 
Oak 
Oak 
Oak 
Oak 
Oak 
Oak 
Oak 
Oak 
Orchard 
Orchard 
Orchard 
Orchard 
Orchard 
Orchard 
Palmer 
Palmer 
Palmer 
Park 
Parkway 
Parkway 
Parkway 
Poplar 
m;:t .' : 

Sanzari 
Saruari 

AGE AT 
CANCER DEATH 

Metastasis 
Lung 
Metastasis 
Breast 
Lung 
Lung 

SXn' 
Bladder 
Cancer 
Bladder 
Lung 
Breast 
Brain 
Cancer 
Cancer 
Prostate 
Bladder 
Liver 
Lung 
Liver 
Colon 
Lung 
Colon 
Cancer 
Lung 
Pancreas 
Cancer 
Breist 
Cancer 
Breast 
Colon 
Pancreas 
Lung 
Uterine 
Leukemia 
Rectal 
Metastasis 
Brain 
Pancreas 
Kidney 
Cancer 
Cancer 
Leukemia 
Pharynx 
Brain 
Ovarian 
Sarcoma 
Lung 
Brain 

FIGURE 2-1 
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Restdents of Haywood. N.J. who died from cancer or had 
cancer as a secondary or tertiary disease when they died. 
Statistics are from 1978 to 1983. (Sorted by street\ 

NAME 

Names and house numbers have 
been removed to protect the 
privacy of relatives, friends 
and associates. 

ADDRESS 

Spring Valley Rd. 
Sprtng Valley Rd. 
Spring Valley Rd. 
Stelltng 
Stellfng 

f::~2' 
Stone 
Stone 
Thoma 
Van Cleve 
W. Central 
W. Magnolfa 
W. Hagnol la 
W. Passfac 
W. Pleasant 
W. Spring Valley 
U. Spring Valley 
Woodland 
Wyomfng 
Wyoming 

AGE AT HAYWOOD 
_ CANCER bEATH LOCATION 

Lymphosarc. 
Gall Blad. 
B.e;st/Llv. 

Prostate 
Lung 
p;;r 

Colon 
Cancer 
Lung 
Breast 
Prostate 
Lung 
Liver 
Prostate 
Lung 
Brain 
Colon 
Prostate 
Pancreas 

NE 
NE 
NE 
NE 

If: 

:: 
NW 
NW 

:: 
SE 
SE 
NW 
NE 
NE 
NE 

.NE 
NE 
NE 

.-. 

FIGURE 2-1 
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Residents of Maywood, N.J. who died from cancer or had 
cancer as a secondary or tertiary disease when they died. 
Statistics are from 1978 to 1983. (Sorted by location) 

NAME ADDRESS 
AGE AT 

CANCER DEATH 

Names and house numbers have 
been removed to protect the 
privacy of relatives, friends 
and associates. 

Laughlin Place 
E. Fafrmont 
E. Farlmont 
E. Spring Valley 
Edel 
Edel 
Edel 
Edel 
Edel 
Edel 
Edel 
Fairmount 
Grant 
Jersey 
Lafayette 
Lafayette 
Lfncoln 
Lincoln 
Locust 
Haywood 
Haywood 
Uaywood 
Playwood 
Uaywood 
Oak 
Oak 
Oak 
Oak 
Oak 
Oak 
Oak 
Oak 
Palmer 
Palmer 
Palmer 
Parkway 
SantarI 
Santarl 
Santarl 
Sprfng Valley 
Sprfng Valley Rd. 
Spring Valley Rd. 
Stelllng 
Stelllng 
Stelling 
W. Pleasant 
W. Spring Valley 
West Spring Valley 
Yoodland 

Lung 
Cancer 
Breast 
Lung 
Leukemia 
Cervix 
Pancreas 
Bladder 
Cancer 
Cancer 
Uetastasis 
Lung 
Bladder 

FE? 
Bladder 
Cancer 
Lung 
Brain 
Cancer 
Lung 
Liver 
Colon 
Lung 
Colon 
Cancer 
Lung 
Pancreas 
Cancer 

:::::s 
Breast 
Colon 
Brain 
Pancreas 
Kidney 
Leukemia 
Sarcoma 
Lung 
Brain 
Lymphosarc. 
Gall Blad. 
Breast/Liv. 
Lung 
Prostate 
Lung 
Prostate 
lung 

MAYWOOD 
LOCATION 

? 
? 

NE 

II: 

If; 

WNE 
NE 

ff: 
NE 
NE 
NE 
NE 
NE 

II; 
NE 

E 

:: 

If: 

II: 

II: 
NE 
NE 
NE 

If; 

II: 

II: 

K 
NE 
NE 

fl: 
NE 

II: 
NE 
NE 

FIGURE 2-2 
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Residents of May-wood. N.J. who dled from cancer or had 
cancer as a secondary or tertiary disease when they dted. 
Statistics are from 1978 to 1983. (Sorted by location1 

NAME 

Names and house numbers have 
been removed to protect the 
privacy of relatives, friends 
and associates. 

ADDRESS 

Wyoming 
Wyoming 
Btiafcliff 
Briafcllff 
;;z;,;i,, 

DeSoto 
Hill 
Hill 
Lincoln 
Parkway 
Parkway 
Prospect 
Stone 
Stone 
Thoma 
W. PassIac 
Ackerman 
E. Passaic 
E. Passaic 
E. Pleasant 
E. Pleasant 
E. Pleasant 
E. Pleasant 
E. Pleasant 
Elizabeth Ct. 
Elm 
Golf 
Hartwich 
Hartwich 
Park 
Stewart 
W. Central 
W. Magnolia 
W. Magnolia 
Beech 
Beech 
Brookdale 
Brookdale 
Brookdale 
Byron 
Clinton 
Clinton 
Demarest 
Demarest 
Demarest 
Dematest 
E. Central 
E. Central 
E. Central 

AGE AT 
CANCER DEATH 

Prostate 
Pancreas 
Pancreas 
Brain 
Lung 
Pancreas 
fletastasis 
Breast 
Lung 
Breast 
Cancer 
Pharynx 
Ovarian 
Brain 
Colon 
Cancer 
Liver 
Bowel 
Hycoma 
Prostate 
Lymph 
Liver 
Breast 
Cancer 
Lymph 
Cancer 
Ovarian 
Bowel/Thro. 
Lung 
Metastasts 
Cancer 

2::F 
Prostate 
Lung 
Breast 
Colon 
Lung 
Cancer 
Cnncer 
Llvei 
Cancer 
Metastasis 
Lymphoma 
Breast 
Lung 
Pancreas 
Pancreas 
Hetaseasfs 
Pancreas 

-- 

FIGURE 2-2 
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Resfdents of &wood, N.J. who died from cancer or had 
cancer as a serpndary or tertiary disease when they died. 
Statistics are from 1978 to 1983. (Sorted by location) 

AGE AT MAYWOOO 
NAME ADDRESS CANCER DEAfH LOCATION 

Names and house numbers have 
been removed to protect the 
privacy of relatives, friends 
and associates. 

Essex 
Essex Ct. 
Golf 
Hatmrtel 
Hammel 
Hamnel 
Hampton Ct. 
Howcroft 
fw;r 

Marlboro Ct. 
Marlboro Ct. 
Marlboro Ct. 
Orchard 
Orchard 
Orchard 
Orchard 
Orchard 
Orchard 
Poplar 
Van Cleve 

FIGURE 2-2 

Ouodenal 
Stain 

;E:t" 
Cancer 
Metastasis 
Metastasis 
Lung 
Lung 
Bladder 
Prostate 
Bladder 
Liver 
Pancreas 
Lung 
Uterine 
Leukemia 
Rectal 
Metastasis 
Brain 
Lung 
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Residents of West Central Ave. and Ecclestone Place 
who had cancer or died from cancer. Statistics are from 
1974 to 1983. 

AGE AT 
mOR 
CANCER u4YWOOD 

NAJ4E ADDRESS CANCER mION mN 

Ecclcstone Place 
? Ecclcstone Place 
Ecclestone Place 
Ecclestone Place 
Ecclestone Place 
U. Central Avenue 
U. Central Avenue (previou 

owner) 
W. Central Avenue 
U. Central Avenue 
U. Central Avenue 
W. Central Avenue 
W. Central Avenue 

Stomach 
Throat 
Bladder 
Stomach 
Brain 
Bladder 

5 Metastasis 

Ovarfan 
Skin 
Colon 
Skin 
Breast 

Names and house numbers have W. Central Avenue (previous Breast 
been removed to protect the owner) 
privacy of relatives, friends W. Central Avenue (previous Breast 

and associates. owner) 
U. Central Avenue Intestinal 
U. Central Avenue Breast 
U. Central Avenue BraIn 

Early 60's. 
Uld SO's 
Early BO's 
Late &lo's 
Late 50's 
Hfd 50's 
Late 50's 

Early 60's 
Early 50's 
Early 60's 
Early 50's 
Late SO's 
Late 40's 

Early 50's 

Late 50's 
Late 50's 
Hid 60's 

FIGURE 2-3 



__ 

D-21 

JOHN TAMBURRO, 142 WEST CENTRAL AVENUE, MAYWOOO, NEW JERSEY 07607 

Mr. Jay Davis, of Eberline Analytical Corporation, came to my house in 
December of 19BS to do gamma readings (radiation measurement). The outside 
readings exceeded the federal guide. 

a). The federal guide to determine the maximun radiation any one person 
can be exposed to in one year, takes into consideration other sources of 
radiation, such as chest x-rays, dental x-rays, and natural radiation. 

A-24'b). Anyone stepping out of my house gets exposed to radiation exceeding 
the federal guide. This is too hazardous. 

I live in a valley, as opposed to Stepan and the MISS. The grading 
between my property and the MISS is the railroad embankment. In my 
section of West Central Avenue, the embankment rises about 8 feet. 
Half way up the embankment, the gamma readings climbed to almost 3 X 
the federal guide. 

Also, the readings done by Mr. Davis indicated that the radiation levels 
were higher ABOVE my property (in-line with Stepan and the MISS), than 
at ground level (below Stepan and the MISS). 

Also, as Mr. Davis moved closer to the pile with his monitor B feet 
above ground, the gamma readings increased. 

My soil was tested for radionuclides by the state, and negligible 
amounts were found. This shows that the excess radiation is comimg from 
the railroad embankment, the MISS, and Stepan property. The following 
is the result of the gamma testing: 

A-25 I- +-----------------------------+--------------------+----------------+-------+ 

OUTSIDE 8' ABOVE GROUND 
-_----_-_-_-_"-_------------- 

OUTSIDE GROUND LEVEL 
_---_---------_---_---------- 

OUTSIDE HALF-WAY UP RAIL- 
ROAD EMBANKMENT 

_-__------_____-------------- 
INSIDE 

---___-____-_---_------------ 
FEDERAL GUIDE 

--______---__-----_-_________ 
MAYWOOD BACKGROUND 

Microroentgens i Millirems per ( B;oy + 
per hour. year m . 

26 227.0 
--------------------+----------------+------- 

20 I 175.2 1 241.2 
--------------------+----------------+------- 

28 SOB.1 I 674.1 
I 

--------------------+----------------+--+------- 
18 I 157.7 1 223.7 

--------------------+----------------+--+------- 
l 11.4 

-------------------- 
8.0 

i2gg:p ----_-i 
. 

NOTE: This testing was preliminary, and more teStS were supposed to 
have been taken, but never were. 

The third column includes the natural radioactive potassium in our bodies - 
26 q rem/yr. plus the average medical component of 40 mrem/yr. 

A-26 

L- 

l At the time of the survey, the federal guide was 19.4 uR/hr. or 170 
mfllirems/yr. The guide is now 11.4 uR/hr or 100.0 millirems/yr. 

FIGURE 3 
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JOHN TAMBURRO 
142 WEST CENTRAL AVENUE 
HAYWOOD, N.J. 07807 

A-27 My property was tested for chemical contamination in November 1985. This 
testing was soil-gas testing, to see if the soil was contaminated with 
carcinogenic chemicals. 

-I 

The ground water was NOT tested, only the soil. 

Benzene, Stepan's nost-used chemical today, and Ethyl Acetate were 
TENTATIVELY identified. Large amounts of several "UNKNOWNS" were found 
also. 

Their results: 

*Two compounds TENTATIVELY identified: Benzene and Ethyl Acetate. Since 
organics were only found in low levels in the s~il...~ (this does not 
include the UNKNOWNS found) @... it is unlikely" (But not positively) 
'that any human exposure is taking place." Note it says low levels IN 
THE SOIL. No one knows what is in the groundwater under my property - 
(about 2' under the yard and about 1' under my house, judging by the 

level of water in my sump pump tank). 

The actual report follows this page. 

FIGURE 4 
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hltr of xrul arrsq~ 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DlVlSON OF WASTE MANAGEMEN? 
nA2ARDDuS SITE UITIGATIOII ADMINISTRATION 

CN 02&1mnlO% NJ 08625 

Hr. John Tamburro 
142 U. Ccntrrl Avenue 
Mayvood. NJ 07607 

Dear Hr. Tamburro: 

Enclosed lr the report on roil get tcrting performed kt your home on November 18, 
1985. Please accept my apologies for the delay in rending the report to you; it 
appears that a clerical error resulted In me not receiving the report for over 
eight veeks. 

As rteted in the last line of the report, the inspectors found that the lov 
levels of organic6 present do not represent A health threat. Further iDfDmtiDD 
on possible roll contamination in tht VicinitY will be developed during the 
Supirfund Investigatlonr scheduled later this ye&. 

Please cell me at (609)984-2990 if you vould like to discuss the report further. 

HS8O:jb:lm 

Enclosure 

cc: Dr. Jorge 11. Berkovitt, RStl4 
Robert Predale. BSM 
Tom McNevin, BEERA 

FIGURE 4 
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3. Tnc qc~r-.~t:ve strndard or’ benzene was placed rn the k’.oto.,~: 
memory on lr.ltlJl startup by pnotovJc usi”? 3 1OyLm stlnddrd for 
benzene. T:.er+forc the quantalJrIon for bcn:cne. _‘PE (Hct::~‘cae 
Chloride) Jnd n-ncxane give only a rough *stirnAte '~!ure 01 
rcturl ccn:cntrat~on. 

4. Other compounds in the photovac library are calibrated for 
rclatlvc retention time to bezen* qualitative only. Thao is the 
reason for 3 result of O.DOOppm given in the report. 

5. Some library abbreviations are as follows: 

l4EOH - Mc thrnol 
2cw - Mcthylcnc Chloride 
1,1,2CE - 1,1.2 - Trichlorocthrnc 
1,2 CE4 - 1,2 - Dichloroethylcnc (cis and ‘Scans) 
1,l.i.i - XL4 - 1$1,2,2 - Tetrxhlorocthylanc 
HEX - Methyl Ethyl Ketone 
C2H2 - Acetylene 
Freon 12 - Dichlorodifluoromathane 
I’IIBK - Methyl Isobutyl Ketone 
Freon 22 - Monochlorodiflucaomcthsne 
ll-CEQ - 1.1 - Dichlorotthylcnc 

6. The concentration astimrtcs of . 3ppm for benzene in run 1306 
is probrbly close. The OVA did not pickup benzene in the chrona- 
togrrphic modt. The OVA limit of detection is about lppm for 
direct injectlen of benzene. 

Conclusions: 

Photovac CC drtr andicstts -hat lo* levels of orqsnics appear to 
be migrltlng through the 8oil at 142 W. Central Ave.. pOShrbly 

Volltlliziaq from yroundvster. 

Two compounds tentatively identified: Benaeec rnd Ethyl Acetate. 

Since orqrnicr wcr- only found in lov lcvcls in soil, it 1s un- 
likely that any human exposure is taking place. 

cc: Dr. Jorge Bcrkovi tz 
XlrjJ Vrn Ouwerktrk 
Al Plcvr 
Stephen Borgirnini 

-_ 

FIGURE 4 
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I. 

MEMO NEW JERSEY STATE DEPARTMENT OF ENWR’MENTAL PROTECTION ------.- 

10 -_ 
DJVC Prlry, Site nJnJ9er tiov 20 1985 -__------. W-rL 

FM\1 Robert Kunse, Acting Assastant Chief, Site Evrlustion Lla,lt b: Y’< 
II 

Sl’l3JttTT York Request, 142 W. Centrrl Ave., MJyWOOd, NJ !, 

On Yove8brr 18, 1995 ~1 PLOV~, 
J site vi&if at 142 w. 

Richsrd Gervrrio and myself conducted 
Central Avr., Uiywood, NJ. The purpose of 

thi8 site Visit was to l VJluJt8 moil pas at therbove property. 

Instrumentation: 

The follcvir,g ner.itoring equipment was used by the sampling team: 

1. Orgrnic vJpor analyzer (Foxboro) - J portJble gJs Chromatagr&ph 
with a flame ionization detector. 

2. NNU - portrble photoionirrcion detector equipped with a 10.2 
probe. 

3. Photovrc portsble gss ChromJtJgrJph lOSf0. 

Procedures: 

Using J rlrm bar and a brass tipped probe. a hole would be made from 
2.5 feet - 4 feet below the surface. Upon pulling the probe froa 
the hole, rrJdings were trken using both the NNIJ and the OVA (survey 
rode). AreJs of the yard shoving positiva results (see attached 
diAgrJm) were then resJmpled using photovee portJble GC. CJlibrJtion 
checks were run at the site using benzene. 

Results (see JttJched ChromJtJgrJphs: 

1. Run 0305: Showa the bJckground rerdings of the air in thr yJrd 
tsken at 3-d ft. above ground. 

2. Run (299. II302 Jnd 006: Are taken from soil gas at various 
points Jround the yard according to the procedure described above. 

Notes: -- 

1. Air temperature was dropping during the period of analysis so 
on many of the runs peak 111 YJC not identitird Je benzene see 
Run 1299, 6302 and 4306. (the photovsc does not have a heated column) 

2. CJlibrJtiOn strndrrd (qurlitstive Only) Of benzene YJI run at 
intervals to observe the increasing retentxon time due to the cold. 

FIGURE 4 



D-26 

i 

‘9. 
. .._ --_ . 

.-- _ . . ,z+rs- 
i 

. ..-.a 7 
act.i:::L.:.xcr , 

s: “L.,.@.$ . . . . ..I... ..- . . . . . ..e 

- 0% 
,-* 

l . 9 

FIGURE 4 



D-21 

. 
i 

i . 

FIGURE 4 



D-28 

‘1. I , 
i 

i 

FIGURE 4 

L. ..‘) * ’ 

, 
. . . id 



D-29 

HOW RADIATION RELEASED FROM W-232 AND U-238 DECAY CAN RESULT IN HEALTH PROBLEMS - ------ 

X-rays and gamma rays are electromagnetic - properties similar to visible light, 
only they are much more penetrating. 

Alpha and beta emissions are particulate - they are small particles. 

All types of radiation lose energy by absorption when passing through matter. 
The process of absorption results in ionization - electrons are stripped from 
atoms of the absorbing material which comes in contact with the radiation. It 
is this process of ionization that produces damage in living tissue (cancer) and 
damage to chromosomes (birth defects in current and FUTURE generations), when 
the absorbing material is a human body. 

Alpha particles, the most serious type of radiation once inside of the body 
CANNOT be detected on the external surfaces of the body (58). Beta radiation 
cannot be directly measured either. Only ganxna rays are measurable with devices 
currently used in the nuclear field. 

Alpha particles are heavy, slow moving, and expend their energy in a relatively 
short path. They have a high specific ionization - they ionize many more atoms 
along their path of penetration inside a living body. Alpha particles cannot easily 
penetrate a body, but if they got inside via inhalation or ingestion, they would 
come in contact with and damage many more cells because of their large size. Also, 
they would NOT exit the body since they haven't any force to push them out - 
therefore, they remain in the body until they break down, causing more damage (59). 
Externally, they travel only short distances, but there are are other ways alpha 
particles can reach the population: 

1). Radon and Thoron gases are alpha emitters. If these gases float from the site 
into residential areas they can emit alpha particles directly into the population. 
2). Alpha particles can attach to aerosols (dust, water droplets) in the air and 
retain their energies and be carried by the aerosols into residential areas. 
3). Contaminated soil particles carried from the site by wind, water, animals, or 
people can decay and relese the alpha particles among the people (60). 

Gamma rays have a low specific ionization - they ionize only a few atoms along 
their path of penetration through the body or other matter. However, they 
travel great distances and are extremely penetrating and many of them can ionize 
many atoms and produce severe tissue damage (61). They can enter the residential 
areas the same ways as alpha particles. But because they have such high energies 
they can also reach residents from their origin bt the May-wood site - they can 
pass through rubber, trees, houses. and people with little loss of energy, and in 
large numbers, can ionize many cells. 

Beta particles are intermediate between alpha particles and gamma rays, and can 
be just as damaging as alpha or gamma radiation (62). 

Alpha particles primarily cause lung cancer through inhalation. But they can also 
be ingested through contaminated food, or other objects put in the a!outh, and can 
cause cancers of the digestive tract or any other organ they COntaCt. 

i 

FIGURE 5 
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Beta and gamma radiation primarily cause skin cancer, cancer in fatty tissues, 
cancer of the digestive tract, and of the urinary tract. 

However, ANY type of cancer can occur depending on how the person was irradiated. 

Critical organs. organs usually destroyed first by radlation, are the lungs, the 
organs of the gastrointestinal tract, muscle tissue, fatty tissue, the thyroid. 
kidneys and blood-forming organs (bone marrow). 

The five principle damaging effects of Ionizing radiation are (63): 

:I: 

ii: 
5). 

See 

Superficial Injuries such as skin damage or crythema. 
General effects on the body, particularly the blood-forming organs, and 
non-specific shortening of one's life span. 
Induction of cancer. 
Miscellaneous effects such as cataracts or impaired fertility. 
Genetic effects (birth defects for many generations). 

FIGURE 12 for the thorium-232 decay chain and FIGURE 13 for the uranium decay 
cnaln. 

FIGURE 5 
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DANGEROUS ~NEMICALS DANGEROUS HEAVY METALS RADIOACTIVE ELEMENTS 

NITROBENLLHE 
PHENOL 
POLYNUCLEAR AROMATICS 
TETRACHLOROETHYLENE ' 
TOLUENE 
TRANS 1,2-DICHLOROETHANE l 

TRICHLORO 6ti:ZENE 
TRICHLOROETHYLENE l 

VINYL CHLORIOE l 

XYLENE 
2.4-DICHLOROPHENOL 
CYCLOHEXENE 
ACETONE 
CHLOROFORM * 
INDEND (1,2,3-ca) PYRENE l 
BENZENE l 
BENZO(a)ANTHRACENE + 
BENZO(a)PYRENE * 
BENZOfb)FLUORANTHENE l 
BENZOiC'ACIO 
BENZYL ALCOHOL 
CHRYSENE l 
METHYLENE CHLORIDE l 

CHLOROBENZENE l 

ANTIMONY 
ARSENIC l 

BARIUM 
CADMIUM l 
CHROMIUM l 

KEER + 

MERCURY 
NICKEL l 

SELENIUM l 

SILVER 
THALLIUM 
ZINC 

FIGURE 6 

ACTINIUM-228 l 

PROTACTINIUM-234m l 

RADIUM-226 l 

RADIUM-228 l 

THORIUM-230 l 

THOROIM-232 l 

THORIUM-234 l 

URANIUM-234 l 

URANIUM-238 + 

I 
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REFER TO MAPS DESIGNATED FIGURES 7, 8, and 10 for AREAS 6, C, D, E. and F 

A-29 These numbers represent the amount of radiation people living in areas E, 
+---+--------------------+------------------+ C, 0, E, and F were being 
I 

i 

.I 

j Microroentgens 1 Millirems per ( exposed to in 1981. Numbers 

1 per hour* 
year 1 would be progressively higher 

ISI 
I dating back to 1950 when these 

7.5 - 
~~i~~-ii~,-ifi, ------ 

1 6 5.7 - 96.4 I residents first moved in, since 
+----------------+ thorium constantly decays. The 

.-. I 96.4 

I 

- 148.9 I numbers would also be progres- 
--------------------+----- -----------+ sively higher now than in 1981 

17.0 - 25.0 I 148.9 - 219.0 I because the MISS site was con- 
--------------------+---------------- + strutted in 1984 and this 

25.0 - 40.0 I 219.0 - 350.4 I radiological study was performed 
--------------------+----------------+ in 1981. The average American 

A-30 1 F I 40.0 - 70.0 I 350.4 - 613.2 I receives about 130 mrems/yr from 
+---+--------------------+---- ------------+ natural background sources. 
26 mrems/yr come from radioactive elements in the body, such as potassium. 
The other 104 mremslyr come from external sources - about 60 mrems/yr from 
cosmic rays and 44 mrems/yr from natural background radiation. 
We also get between 100 and 190 mrems/yr from man-made sources such as 
X-rays. The typical man-made dose is about 40 mrems/yr. (55). In the 
May-wood area, our background + cosmic radiation is from 53 mremslyr to 
66 mrems/yr.(56). Including the radioactive potassium in our bodies, 26 
mremslyr, and an average medical dose of 40 mremsfyr, most Maywoodians 
receive about 125 mrems/yr of normal radiation. The numbers in the chart 
above only include the cosmic ray/background radiation component. They 
do not include the 26 mrems/yr of radioactive potassium in our bodies, nor 
the medical component, 40 mrems/yr from radiopharrneceuticals and X-rays. 
If these figures are included, residents in the area of Stepan Company and 
the MISS site, actually receive higher amounts of radiation as shown in 

the table below. 

+---+--------------------+ The radiation protection standard, set by 

/ / ;illirems per 
1 the DOE, that any one person should be exposed 
I to during any year is 100 millirems per year. 

. I (see FIGURE 18.) However. there is no real 
radiation level.below which biological damage 

131.7 - 162.4 I will not occur (57). 
/y _______--___-------- 1 

162.4 - 214.9 I The cross-hatch lines in FIGURES 7, 8, and 9 
--------------------1 show the flood zone and the high water table 

214.9 - 285.0 where wate comes up from the ground into 
--------------------I basements, or in yards, during heavy rains. 

285.0 - 416.4 I This is the same water beneath the portion of 
--------------------I the Maywood site referred to in this report. 

1 F I 416.4 - 679.2 
+---+--------------------+ Residents living near Stepan were exposed to 
far greater amounts of radiation because of the thorium, uranium and other 
radioactive elements present all over the Maywood site. 

In FIGURES 7 and 8 the red squares represent homes where residents developed 
cancer, and they all fall within the higher radiatton lines and within the 
area of contaminated ground water. White homes in the figures, wlth zeroes, 
are homes where no cancer developed. All white homes are not included due 
due to lack of information on them, or rapid change-overs of owners. 

FIGURE 7 
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PRINCIPAL DECAY CHADI OF THE THORIU#-232 SERIES --a- 

Alpha decqy 

Beta decay 

Rn - Radon 

11 - Thalllom 

t PO-216 I PO-212 I 

IfOtfCe how many intermediate compounds formed. 

Information in each box shows: 
-* The element fo%ed. ThfS-iine is Radon-220 
-> The time It takes for the element to decay. This one Is 55 Seconds. 
-a The energy released during decay. 6.3 megavolts In thls case. 

y I years d I days h = houra II 8 aim&et S - SeCOndS p l RiCrOSCCOndS 

Gcumna emission - a SeCOndarY process follow9ng rapfdly after alpha or 
beta dccqys. Garrna rays have no mass or charge0 but are the most 
penetratfng of the three. Gama emtssions occur throughout thorfum 
decay. 

FIGURE 12 
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UIC 
The University of Illinois at Chicago 

EpdenWogy-Bmtatistcs (M/C 925) 
School of PuMc Health 
Box 6996, Chcago. lllmois 60660 
(312) 9964660 

January 18, 1991 

Mr. Larry Jensen 
Argonne National Laboratory 
9700 S. Cass Avenue 
308 TR2 
Argonne IL 60439 

Dear Mr. Jensen; 

I am enclosing my comments on the document as requested. A brief 
biographical sketch outlining my credentials is enclosed for your information. 

I do hope this will be helpful to you. 

Sincerely, 

Associate Professor 
Epidemiology and Biostatistics 
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Comments on the Document Entitled "Cancer Cluster Study for 
West Central Avenue and Ecclestone Place Maywood, New Jersey" 

BY 

Dr. Faith Davis PhD 
Associate Professor 

Epidemiology and Biostatistics 
School of Public Health 

University of Illinois at Chicago 

It has been clearly establishedthatradiation causes cancer, but different 
types of radiation cause different types of tumors and different rates of cancer 
are apparent at different dose levels and in different age and sex groups which 
may be more susceptible to the cellular damage caused by radiation. Most human 
data has been established in populations with high dose exposures and it becomes 
extremely difficult to assess health effects in low dose populations unless they 
are very large, 

In assessing the current report it is important to understand the known 
health effects of the two exposures at issue, thorium and uranium. 

The information which we have about thorium exposure comes from studies in 
Germany, Portugal, Denmark and Japan where patients were injected with a 
substance consisting of 25 percent thorium dioxide to assist inx-ray procedures. 
A clear excess of liver cancer and leukemias has been observed in these studies 
at high doses (824 rads and 939 rads in the liver in Germany ant Japan, 
respectively; 3087 rads in the bone marrow in Germany). The average time to 
liver cancer development was 30 years and the earliest leukemiawas observed five 
years after the exposure. 

The majority of what we know about uranium health effects comes from mining 
populations which have been studied in the United States, Czechoslovakia and 
Canada. These studies are complicated in that uranium exposure is often 
accompanied by other alpha emitting sources such as radon or radium. Animal 
studies suggest that bone sarcomas are the most likely result of pure uranium 
exposure, tumors which have been observed in human populations exposed to other 
alpha emitting sources. Mining groups have experienced elevated risks of lung 
cancer in both smokers and nonsmokers, which has been attributed to the radon 
daughter exposure which seems to have a carcinogenic effect on lung tissue in 
addition to the effect of smoking. The lowest exposure for which an excess of 
lung cancer has been observed is 4-9 rads to the lung in the Canadian miners. 
It also takes at least 10 years following exposure for excess lung cancers to 
appear. Given these observations, studies are currently underway to assess the 
effects of low level radon exposures in homes. 

Given these studies we would expect to see an excess of leukemia within 
approximately five to ten years of exposure, an excess of lung cancer within ten 
to thirty years of exposure and and excess of liver cancer within forty years of 
exposure in a population exposed to thorium and uranium at levels high enough to 
initiate the carcinogenic process. It is also important to recognise that 
chemicals which are carcinogenic may induce some of these same tumors (ie benzene 
and leukemia). 
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To understand the pattern of disease in a community, rates of disease which 
are estimated by counting the observed number of individuals with disease in a 
specified time interval and region and dividing this by an estimate of the total 
number of individuals who lived in that region for the same time interval. This 
is similar to estimating percentages which include an element of time, except 
that cancer occurs relatively infrequently (the US mortality rates for 1983: lung 
cancer 44.3/100,000, leukemias 6.5/100,000 and liver cancer 2.2/100,000). A 
fundamental difficulty in assessing the current report is thatminimalpopulation 
data is provided, preventing the estimation of rates within the four regions for 
which death counts are provided. 

A second difficulty in evaluating this data is in the definition of 
disease. Information is provided for deaths which list cancer as a primary, 
secondary or tertiary cause of death which is not comparable to the way cancer 
deaths are counted in published data, so numbers from this information cannot be 
compared to numbers reported in cancer registry or vital statistics data. 

A third difficulty in assessing this data is that the time interval for 
Figure 2-1 and 2-2 (deaths from Maywood between 1978 and 1983) is not comparable 
to the time interval reported in Figure 2-3 (deaths within a small area of 
Maywood from 1974 to 1983). It is surprising that none of the deaths appearing 
in Figure 2-3 show up in Figure 2-l or 2-2 which suggests that the source of data 
used for Figures 2-1 and 2-2 was inaccurate or that all of the individuals 
reported with cancer in Figure 2-3 are still alive and not included in the vital 
statistics records. Based on the statement page 6, number 8, one would expect 
11 of these 17 to appear in Figure 2-2. 

This leads to the fourth difficulty in understanding this material, New 
cases (incident cases) are not distinguished from prevalent (all living) or 
mortality (death) cases. Therefore, the 17 cancers in the 36 residents seems to 
measure prevalence which is not comparable to the death percent (mortality rate) 
discussed on page 5. In general, prevalence rates are higher than incidence 
rates which are higher than mortality rates for the same disease in the same 
region over the same time interval. 

A fifth difficulty in interpreting this document is that the definition of 
region is not clearly made. Therefore it is difficult to comment on the 
statement that cancer drops off moving away from the primary site (page 5). 

The following comments refer to specific points made in the document. 

The document states that 120 cancer deaths occurred in 485 Maywood 
residents or 24.7% which is comparable to the 24.4% rate in Bergen county (page 
5). I would expect the Bergen county rate is an annual rate which includes only 
those deaths with cancer listed as the primary cause of death. If we took out 
the secondary and tertiary causes of death included in the Maywood rate it would 
become lower than the Bergen rate. As such, it may be inappropriate to compare 
the two rates. 

The absence of information on 40 percent of the homes in the West Central 
Avenue and Ecclestone Place area seriously compromises the ability to use this 
data (page 6). For example, if we assume that 2 individuals lived in each of the 
homes that were not included and that no cancers we'cdiagnosed in individuals in 
these homes, the proportion of cancer in the. region would become 
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17(17+0)/58(36+22) or 29% in contrast to the 17/36 or 47% reported. This 29% 
prevalence figure is modestly higher than the 24% mortality rate (which one might 
expect as all prevalent cases do not die of cancer). We do know that individuals 
who are sick have a tendency to participate in surveys of this type, creating 
potential biases in the data as this example suggests. 

While it is clear that many important considerations were made in 
generating this document, the inconsistencies cited above make it difficult to 
interpret the text on page 5 and 6. While limited, there may be some usefulness 
in reassessing the information presented in Figure 2-2. As this data has been 
collected in a comparable manner it can be used to make comparisons within the 
four regions. Table 1 was developed to compare the SW region (closest to the 
exposures) of Maywood to the other three regions of Maywood (NE, NW, SW) to 
assess whether or not the types of cancer observed are consistent with what we 
know about the exposures of interest and whether or not the proportions are 
similar in these subregions. The first three cancer sites listed were selected 
because they might be expected to appear in excess in a radiation exposed 
population, the last three were selected because of their potential to appear in 
excess in a chemical exposed population. 

Table 1 

The number and proportion of deaths between 1978 and 1983 from Maywood, New 
Jersey defined using primary, secondary and tertiary causes of death by cancer 
sites of primary interest. (Using data from Figure 2-2) 

NE .Nw SE SW 
# % # % # % # % 

Lung 10 20 2 13 2 11 6 17 
Leukemia 2 4 0 0 0 0 1 3 
Liver 1 2 1 7 1 6 2 6 
Brain 4 8 2 13 0 0 2 6 
Kidney/Bladder 5 10 0 0 0 0 2 6 
Other 28 54 10 67 15 83 23 64 
All Cancers 50 15 18 36 

There is little to suggest that there might be an excess of any of these 
types of cancer based on the report or on Table 1. However, the nature of the 
exposure and the known carcinogenic effects of these exposures suggest that a 
standard epidemiologic analysis be conducted in the area, although the small 
population exposed will limit the ability to assess anything bbt very large 
effects. 4 
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SUMMARY 

The study of cancer risk by Mr. John Tamburro for Maywood, New Jersey 
and southwestern Maywood contains a number of basic errors and 
methodological flaws that render the data meaningless and 
uninterpretable. The basic premise of his study is that cancer risk in 
southwestern Maywood is higher than in the rest of Maywood, and that the 
higher risk is due to higher exposure to radiation among these 
residents. The study found that 47% of southwestern Maywood residents 
died or developed cancer compared to 25% of the rest of Maywood. 
However, these percentages are based on flawed data and so do not 
present an accurate portrayal of cancer risk in these two populations. 
Major errors in his analysis include (1) incorrect method; of 
ascertaining cancer deaths and cancer prevalence, (2) different case 
finding methods in the study and control populations, and different time 
periods of study in the two populations, (3) lack of a definition for 
the populations at risk, and use of percentages instead of rates, (4) 
lack of adjustment for differences in age and sex in the two 
populations, (5) lack of documentation of specific cancer diagnoses for 
some residents, (6) collection of data by a resident who has a vested 
interest in the findings, suggesting bias (whether intended or 
unintended) towards finding an excess in the study neighborhood 
(southwestern Maywood). Due to these and other problems, no 
conclusions regarding the cancer risk in these two populations can be 
reached. Additional studies of cancer incidence and/or mortality would 
be required to adequately assess whether southwestern Maywood's risk of 
cancer is higher than that of Maywood or other similar populations. 

I , 

Study Methods 

The methods Mr. Tamburro used to evaluate cancer risk in this town are 
not clearly described in his report. However, I will briefly summarize 
and critique the methods as he described them. 

Documentation of cancer deaths and/or orevalence in Mavwood. New Jersey 
excludinq southwestern Mavwood 

The study states that cancer statistics were obtained from death 
certificates between 1978 and 1983, presumably for deaths occurring 
among residents of the town of Maywood. He does not indicate how he 
obtained these death certificates. That is, did he obtain them from the 
state or county health departments ? Were death certificates selected by 
computer, or were they selected by Mr. Tamburro himself? If they were 
selected by Mr. Tamburro, who has a vested interest in the study 
findings, can we be sure that all cancer as well as non-cancer deaths 
were included in both populations. 7 What were the criteria used for 
selecting deaths? 

Mr. Tamburro's classification of a cancer case included any cancer death 
listed as an underlying, 'secondary' or 'tertiary' cause. I assume that 
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by secondary or tertiary Mr. Tamburro means cancers 'that were listed as 
'other significant conditions' that were not related to the cause of 
death. These causes could have occurred at any time prior to the year 
of death. Including conditions not related to the death itself confuses 
the definition of a case, since this information will only be included 
for some deaths but not.others. The listing of cancer as an other 
significant condition not contributing to the cause of death is 
arbitrary and depends on whether the physician filling out the death 
certificate is aware of the decedent's history of cancer, and whether or 
not the physician thinks it important enough to be included on the death 
certificate. Decedents who were successfully treated for cancer may not 
have cancer listed anywhere on their death certificate if they died from 
some other disease, particularly if the cancer occurred several years 
before the death occurred. In a study in northwestern Illinois for 
example, residents known to have been diagnosed with bladder cancer 
often did not have bladder cancer listed anywhere on their death 
certificate when they died from another disease (K. Mallin, unpublished 
data). There is no way to assess whether the cancers listed as 'other 
significant conditions' were more or less likely to be listed for 
decedents in the study population as compared to the control population. 

Another problem with using cancers listed as 'other significant 
conditions' is that these cancers could have occurred many years before 
the person died. In this study, deaths between 1978 and 1983 were 
included for Maywood residents. If two residents were first diagnosed 
with cancer in 1975, for example, but one died before 1978, and one died 
between 1978 and 1983, only the latter would be included in the study, 
even thouoh both were diaonosed with cancer in the same year. 
Residents diagnosed with fatal cancers, for example, would have a 
smaller chance of being included in the study because they would have 
died before the study period. For this reason, the use of other 
significant conditions is a biased method of determining cancer risk. 

The cancer data collected ,for this study do not, therefore, measure 
cancer incidence (new cases of cancer), but instead measure cancer 
deaths and 5ome cancer prevalence data. Prevalence data include a 
cross-sectional count of cancer survivors and cancer incident cases. 
Even if prevalence data were available for all residents, it would not 
provide an accurate measure of the risk of contracting cancer. 
Prevalence is determined by cancer incidence and cancer survival. Since 
cancer survival depends on several factors, including the type of 
cancer, the kind of treatment available at the time the person was 
diagnosed, the age of the person at diagnosis, and the stage at which 
the cancer was diagnosed, differences in cancer prevalence statistics 
can be influenced by all of these factors as well as by differences in 
actual cancer risk. Therefore, the data collected by Mr. Tamburro are 
not an accurate representation of the risk of developing or dying of 
cancer. 
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Errors and inconsistencies in cancer data listed. 

If cancer deaths for the town of Maywood were obtained only from cancer 
death certificates, it is unclear why, in Figure 2-1, there were at 
least two cancer deaths that were listed twice (Laccia/Lacchia and 
Travelin). These are obviously duplicates, as they have the same names 
(except for one minor misspelling), the same address, same age at death, 
and same kind of cancer listed. These two residents did not reside in 
the two streets (West Central Ave. and Ecclestone Place) for which Mr. 
Tamburro obtained information from local residents. Possible 
explanations include: (l)Mr. Tamburro could have mistakenly pulled the 
same death certificate twice (2)the state or county mistakenly had two 
death certificates for the same person, (3)the person listing the deaths 
mistakenly listed the same person twice (4)Mr. Tamburro obtained 
information from sources other than death certificates, or, other 
unknown reasons. 

The fact that these two individuals were listed twice suggests that data 
either were not collected carefully, or were not carefully edited, or 
both. In addition, it suggests that other sources not mentioned may 
have been used to collect the cancer data for Maywood. If the two 
duplicate cases are included in the total number of deaths, then the 
total number of cases listed in Figure 2-1 and 2-2 is 121. In the text, 
Mr. Tamburro states that there were 120 deaths. The discrepancy is not 
explained in the text. Eliminating the two known duplicates would 
result in 119 cases, not 120. 

Other unexplained problems with the cases listed in these two figures 
include: (1) seven residents were listed by last name only (2) two had 
no name listed, and (3)one had no address listed. Death certificates 
are required to include this information. These problems also make it 
difficult to ascertain any persons that may have been listed more than 
once. To adequately assess if duplicate cases are listed, full names 
and addresses are required. 

The missing information suggests that data were collected from sources 
other than death certificates. However, the report does not indicate 
that any other methods were used, except for the study population 
residing on West Central Avenue and Ecclestone Place. The author does 
not explain why some data are missing. 

Documentation of cancer cases on West Central Avenue and Ecclestone 
Place (Study Pooulation) 

The same errors in data collection described above also apply to the 
data collection methods for West Central Avenue and Ecclestone Place. 
However, Mr. Tamburro also obtained additional information for residents 
of this area. In addition to the previously described methodological 
problems, a major problem with this study is the bias introduced by the 
different data collection methods for the two areas. Mr. Tamburro used 
more intensive case finding methods for the 'study area' than for the 
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'control area', which bias the results towards finding a higher risk in 
the study area. A basic tenet of epidemiologic and other scientific 
research is that the same procedures should be used to identify cases 
among study and control groups. Otherwise the results are biased and 
the results meaningless. 

The procedures used to define the population at risk and define a case 
are inherently flawed. The death certificates obtained for residents of 
the control area, were presumably also obtained for the study area. 
These were stated to be for the years 1978 to 1983. Mr. Tamburro states 
that he also obtained data from the residents themselves, includino data 
for residents who no lonser lived in the area. Similar data were not 
collected for the 'control' area. This information also included 
prevalent cases, that is residents who had cancer but were still living 
or died of another disease. These data were collected from residents 
themselves, not death certificates as in the 'control' area. The data 
are also from a different time period, 1974-1983, not 1978-1984, 
according to Figure 2-3. Hence these data are not comparable. 

Another major error is that information was not collected for every 
household in the study area. Mr. Tamburro states that he could only 
obtain information for 11 of 27 homes in this area. Potential bias 
introduced by this selective criteria is not addressed. For example, 
residents in the excluded homes may have had lower cancer rates than 
residents in the homes that were surveyed, producing an artificially 
inflated cancer rate among these residents. 

Mr. Tamburro states that the 11 homes were excluded because information 
could not be collected from them or because there was rapid turnover. 
No information is provided as to the number of residents in the missing 
households during the period in question (1974-1983), and the number of 
years lived in the missing households by each resident. Even though the 
missing homes account for 41% of the residences in the area, no evidence 
is provided that the remaining residences included in the study are 
representative of the study area as a whole. It is more likely that the 
residences included are not representative since they are individuals 
known to Mr. Tamburro. Since Mr. Tamburro is not an unbiased observer, 
he is more likely to have pursued information for residents who he knew 
or heard of as having cancer. In addition, residents with cancer would 
be more likely to have participated in the study than residents without 
cancer, if they believed their cancer was related to exposure to 
radiation in the area. 

._ 

-- 

No information is provided as to the total number of individuals who 
lived in the entire southwestern Maywood area for the time period of the 
study (1974-1983), so the population at risk of contracting cancer is 
unknown. Cancer information was collected for come residents who no 
longer lived in the area. However, we are not told how many prior 
residents did poJ contract cancer. If prior residents are going to be 
included in the study, then information must be included for fl prior 
residents, not just residents who had cancer. The criteria can be 
restricted to residents with a minimum number of residence years in the 
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study area, but all SUCE- residents should be followed to determine the 
number who developed cancer. 

Mr. Tamburro also states that the 36 residents in the homes studied 
lived in the area for at least 15 years; he also states that ;:ei;t;z 
included residents who lived in the area at least 10 years. 
clear which residents he is referring to in these two statements. The 
relevant information, not included however, is the time interval between 
first moving into the area and the initial diagnosis of cancer. Were 
the cases diagnosed with cancer shortly after moving in, or 10 to 
fifteen years later? If the latency period between exposure and disease 
is not available for all residents of the study and control populations, 
then this information will be biased and should not be used. 

Finally, information regarding cancer diagnoses must be verified either 
from death certificate or preferably medical record information. 
Reports of cancer diagnosis provided by informants is not very accurate, 
particularly in regards to the primary cancer site. Cancers that 
metastasize to other organs may be misreported as to the site of origin. 
The reliability of any cancer reported by informants is questionable 
when not verified by medical data. Hence, this information must be 
interpreted with caution. 

In sum, the major problems with the study procedures in the southwestern 
Maywood area are (1)case finding methods were different from those used 
for the control area, (2) data were not collected for every household in 
the study area, (3)cancer data provided by residents were not verified 
by medical record data. Also, the same problems related to the use of 
"other significant conditions' from death certificates that were 
previously discussed also apply. For these reasons, these data cannot 
be used to evaluate cancer risk in this southwestern Maywood with any 
degree of reliability. 

Statistical methods 

Aoe, sex, and race adiustments 

Even if the cancer data collected for this study were accurate, the 
method used to compare cancer risks in the two areas does not take into 
account differences in the age and sex distributions of the two 
populations. Cancer risks generally increase with age for most kinds of 
cancer, and also vary for males and females (Gloeckler-Ries, 1990). 
Therefore, any comparison of cancer risks must take into account any 
differences in the age and sex distribution of the populations under 
study. Cancer risks also vary by race, so unless racial distributions 
are similar in the two populations, differences in rates for whites, 
blacks and other races also need to be taken into account in the 
analysis. 

For example, if the actual cancer risks are similar in two areas, but 
one area has a larger percentage of older people, than cancer rates 
which are not adjusted for age differences will be higher in the area 
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with the older population. If age differences are accounted for in the 
calculation of rates, then the age adjusted rates will be similar, as 
they should be. In comparing risks for any populations, it is important 
to know whether any differences found are due to underlying differences 
in-risk, or whether these differences are due to differences in age, sex 
or race distributions. This was not done in the study of Maywood, so we 
have no way of assessing the differences in risk not explained by these 
factors. 

Calculation of oercentaae differences instead of oooulation based rates 

The preferred method of assessing cancer risk is to calculate a 
population based rate. That is, for the population at risk, i.e., all 
residents of Maywood at a particular point in time, what is the cancer 
rate? Since cancer is a relatively rare disease, rates are usually 
expressed per 100,000 population. Rates can then be compared for two or 
more populations. 

In order to calculate rates, the population at risk must be determined 
according to age, sex and race, for each year of the study period. 
Cancer incidence and/or death rates can then be calculated for these 
populations. When the populations to be studied are small, as in this 
study, it is preferable to compare the populations to another standard 
population, such as the state of New Jersey or the United States. Sex 
and age specific rates from this standard population can then be applied 
to the population(s) in question to generate expected number of deaths 
or incident cases. The number of observed cases is compared to the 
number expected to form a Standardized Mortality Ratio (SMR). Ratios 
above one represent more cases then expected, and ratios below one 
represent fewer cases then expected. Statistical methods are then used 
to assess the significance of any departure from one. SMRs can be 
generated for all cancers combined and for individual cancers. 

In this study, however, percentages were calculated instead of rates. 
Since the underlying population at risk was not identified, it was not 
possible to calculate rates. In some cases, the population at risk was 
any one who died while living in the area. In other instances the 
population at risk included a subset of former residents. Rates can 
only be calculated when the populations at risk are appropriately 
identified, and are defined using similar criteria. 

When the population at risk cannot be assembled or is not known, it is 
possible to undertake a Proportional Mortality Ratio (PMR) study, which 
compares percentage distributions according to cause of death. This 
method is useful for surveillance studies, but is not able to assess the 
actual risk of disease because it is based on deaths only, not the 
population at risk. 

The percentage distribution of disease differences among p;g;l;iA;ns may 
be compared with this method, under certain conditions. 
adjustments for age, sex, race and calendar year of death or incidence 
must be used that are used in the calculation of rates, since most 
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diseases are related to these factors. The percentage distributions can 
then be compared to distributions in another standard population, such 
as the state of New Jersey or the United states. In addition, PMR 
comparisons for two or more populations will be unbiased only if the 
overall mortality rate from all deaths are similar in the populations 
being compared (Wong and Decoufle, 1982). Since PMRs compare 
percentages, results for one disease will be biased if the mortality 
rates for all causes are different in the two populations being 
compared. Since the sum of the proportion of deaths from eachtause 
must equal one, a large deficit from a single cause of death will 
produce an excess from other causes. For example, if there is a large 
deficit of deaths from cardiovascular disease in the study population, 
then percentage distributions from other causes of death such as cancer 
may be artificially increased. This results from using proportions 
instead of rates. Only when the age specific death rates from all 
causes are similar in the populations being compared will proportional 
mortality studies yield unbiased results. 

In sum, the percentage comparisons in the Maywood study did not take 
into account differences in age, sex or race when comparing the two 
populations, and also did not use percentage distributions from a larger 
standard population to assess differences. In addition, no information 
was provided regarding different overall mortality rates in the two 
populations, so that the potential for bias in cancer percentage 
distributions could not be evaluated. 

Analvsis accordins to cancer tvoe 

Cancer is not one disease but many different diseases with many 
different causes. For many kinds of cancer, causes are well 
established, but for many others, causes are not well understood (Doll 
and Peto, 1981). However, in order to evaluate associations between 
exposure and disease, evaluation of cancer rates should include an 
analysis for each kind of cancer. If a single exposure is thought to be 
related to a cancer excess, then one would expect to find excess risks 
for those cancers but not for all kinds of cancer. Smoking for example, 
is known to be associated with cancer of the lung, oral cavity, 
esophagus, bladder, pancreas, larynx, and kidney (Wynder and Hoffmann, 
1982). Therefore, if excess rates were found for only smoking related 
cancers in a particular community, one would suspect that residents of 
this community were more likely to have been smokers than residents of a 
comparison community. In the Maywood study however, no attempt was made 
to analyze data according to cancer type. The small number of cancers 
in this study would have precluded a detailed analysis, but some minimal 
attempt at analyses according to cancer type would provide useful 
information. In order to conduct such an analyses, however, more 
precise information regarding specific kinds of cancers would need to be 
provided. 
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Assessment of cause and effect 

Mr. Tamburro makes a number of statements in his report regarding 
radiation as the probable cause of the cancers in southwestern Maywood. 
Even though the study data are in error and cannot be used to assess 
cancer risk for this town, the same problems in assessing cause and 
effect would hold regardless of the findings. Therefore, I will briefly 
comment on some of the statements made in the report regarding possible 
causes and non-causes of the cancers found. 

Some researchers have suggested that thirty percent of all cancer deaths 
are due to smoking, thirty five percent are due to diet, four percent 
are due to occupation, two percent to pollution, and the remainder to a 
variety of other causes (Doll and Peto, 1981). The statement that most 
cancers are environmentally caused as mentioned by Mr. Tamburro usually 
refers to all of these previously mentioned exposures, not just 
pollution. The only cancers not related to the environment in this 
sense are those that have a genetic component. 

Mr. Tamburro did not take into account any non-radiation exposures in 
his study that might be related to the cancers found. For example, no 
information on smoking histories, diet histories, alcohol use, drug use, 
medical histories, occupational histories, reproductive histories, or 
other factors were collected from residents with and without cancer. 
Some statements are made which rule out non-radiation exposures with no 
evidence to back up these statements. 

For example, Mr. Tamburro states that the 'afflicted residents had safe 
jobs.' However, he did not conduct a complete occupational history of 
every resident in the area, including a list of exposures on the job. 
He also assumes that housewives were not exposed to carcinogens other 
than radiation. However, breast cancer, which is the most frequent type 
of cancer among U.S. women (Silverberg and Lubera, 1988), is associated 
with reproductive factors, such as a late age at first birth, and is 
also thought to be associated with high fat diets (Petrakis et al, 
1982). However, none of these factors were taken into account in this 
study. 

In another statement, Mr. Tamburro asserts that all of the cases were 
healthy people until the cancer developed. This statement is 
meaningless and has no bearing on which factors may be related to cancer 
risk among these residents. 

The statement that none of the cancers among Southwestern Maywood 
residents were related to cigarette smoking is erroneous. Both bladder 
and larynx cancer are related to cigarette smoking, as has been shown in 
numerous epidemiologic studies (Wynder and Hoffmann, 1982). 
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A lte r n a tive  m e th o d s  o f assess ing  
cancer  risk fo r  th e  tim e  p e r i o d  o r io r  to  1 9 8 4  

Cross sect ional  i nc idence  stu d y  

C a n c e r  inc idence  d a ta , wh ich  inc lude  pe rsons  w h o  surv ive cancer ,  a r e  
super io r  to  m o r tality d a ta  in  assess ing  th e  risk o f acqu i r i ng  cancer ,  
p a r ticu lar ly  fo r  th o s e  cancers  with favo rab le  survival  r a tes. H o w e v e r , 
i nc idence  d a ta  a r e  difficult to  o b ta in  un less  th e r e  is a  p o p u l a tio n  
b a s e d  cancer  registry. T h e  cancer  registry in  N e w  Jersey a p p a r e n tly d id  
c o n d u c t a n  inc idence  stu d y  o f th e  M a y w o o d  a r e a , b u t th e  stu d y  was  d o n e  
a fte r  th e  tim e  p e r i o d  o f interest  to  M r . T a m b u r r o , a n d  d id  n o t stu d y  th e  
s o u th w e s t M a y w o o d  a r e a  th a t h e  is c o n c e r n e d  a b o u t. S ince  I d o  n o t h a v e  
a  copy  o f th e  stu d y  d o n e  by  th e  N e w  Jersey C a n c e r  Registry I c a n n o t 
c o m m e n t o n  it. A n  inc idence  stu d y  w o u l d  b e  ex t remely  difficult to  
c o n d u c t fo r  th e  tim e  p e r i o d  b e fo r e  th e  cancer  registry b e g a n  col lect ing 
d a ta , un less  th e  res idents  o f th e  a r e a  d id  n o t m o v e  o u t o f th e  a r e a  fo r  
m o s t o f th e  tim e  p e r i o d  u n d e r  stu d y  a n d  w e r e  d i a g n o s e d  in  m e d ical 
facil i t ies in  c lose proximi ty to  th e  stu d y  a r e a . S ince  I a m  n o t 
fa m il iar wi th th is g e o g r a p h i c  a r e a , I c a n n o t c o m m e n t o n  th e  feasibi l i ty 
o f u n d e r tak ing  such  a  stu d y . 

M r . T a m b u r r o 's asser t ion  th a t th e  stu d y  c o n d u c te d  by  th e  N e w  Jersey 
C a n c e r  Registry was  fla w e d  b e c a u s e  m o s t o f th e  res idents  o f s o u th w e s te r n  
M a y w o o d  c o n tracted cancer  b e fo r e  th e  tim e  p e r i o d  i nc luded  in  th e  cancer  
registry c a n n o t b e  eva lua te d . S ince  M r . T a m b u r r o 's stu d y  d id  n o t 
i nc lude  al l  res idents  o f s o u th w e s te r n  M a y w o o d , w e  d o  n o t k n o w  w h a t 
p e r c e n ta g e  o f res idents  in  th is a r e a  d e v e l o p e d  cancer  b e fo r e  1 9 8 4 . W e  
d o  k n o w  th a t n o t al l  res idents  o f th e  a r e a  d e v e l o p e d  cancer  b e fo r e  1 9 8 4 , 
so  th a t cancer  inc idence  ra tes  cou ld  b e  ca lcu la ted fo r  th e  tim e  p e r i o d  
cove red  by  th e  sta te  cancer  registry. 

A n  accura te  est imate o f th e  s o u th w e s te r n  M a y w o o d  p o p u l a tio n  fo r  th e  tim e  
p e r i o d  in  q u e s tio n  w o u l d  b e  r e q u i r e d  to  calculate th e s e  ra tes. H o w e v e r , 
in tercensal  p o p u l a tio n  est imates fo r  smal l  a r e a s  te n d  to  b e  inaccura te  
un less  th e r e  is very little  m igra t ion  in  a n d  o u t o f th e  a r e a  o f 
interest.  W ith o u t a d d i tio n a l  in format ion,  I c a n n o t p roper l y  eva lua te  
th e  feasibi l i ty o f th e  N e w  Jersey C a n t e r  Registry c o n d u c tin g  ana lyses  in  
s o u th w e s te r n  M a y w o o d . 

C o h o r t stu d y  

In  o r d e r  to  correct ly assess th e  risk o f cancer  fo r  l o n g  te r m  res idents  
o f th e  a r e a , it w o u l d  b e  necessary  to  assemb le  a  c o h o r t o f al l  res idents  
w h o  l ived in  th e  a r e a  d u r i n g  th e  tim e  p e r i o d  o f interest.  A lth o u g h  n o t 
a n  imposs ib le  task, it w o u l d  requ i re  a  n u m b e r  o f resources.  Fo r  
e x a m p l e , al l  p r io r  res idents  fo r  a  cer ta in  tim e  p e r i o d  cou ld  b e  assessed  
th r o u g h  rea l  estate, tax, u tility records,  a n d  o th e r  m e th o d s . A ll o f 
th e s e  ind iv iduals  w o u l d  h a v e  to  b e  t raced u n til th e  e n d  o f th e  stu d y  
p e r i o d  to  d e te r m i n e  w h o  was  a l ive a t th e  e n d  o f th e  stu d y  p e r i o d . D e a th  
certi f icates w o u l d  b e  o b ta i n e d  fo r  th o s e  w h o  d i e d , cause  o f d e a th  

1 0  
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determined, and cancer death rates calculated. Similar methods would be 
used for a non-exposed control population. 

To track incident cases among these residents would be much more 
difficult, particularly for those years in which the New Jersey Cancer 
Registry did not exist. Each resident or their next of kin would have 
to be traced to determine if they were ever diagnosed with cancer. For 
those who responded affirmatively, permission to abstract their medical 
records would have to be obtained in order to verify the diagnosis. 
Tracing of residents who moved out of the area would be extremely 
difficult and expensive, depending on the mobility of the population in 
question, and the number of residents who would have to be traced. It 
is not likely that such a study could be easily undertaken. 

Cross sectional mortalitv studv 

A death certificate cancer mortality study of residents who lived in the 
area for the time period in question could be done relatively easily. 
Data from the 1980 census could be used to determine the population at 
risk, and death certificates for the five year period 1978-1982 used to 
determine underlying cause of death. Age and sex adjusted Standardized 
Mortality Ratios could then be calculated using 1980 population figures 
and rates from a standard population, such as New Jersey or the United 
States. Once 1990 census data become available, it would also be 
possible to calculate rates after 1982, using the best available methods 
to estimate the intercensal population. However, the small size of the 
populations in question may make these estimates unreliable. 
Demographers, local officials and urban planners would need to assess 
the ability to accurately assess intercensal estimates. 

The advantage of this kind of study is that it is relatively simple to 
do. However, the disadvantages are that it would not include residents 
who moved out of the area during the time period under study, and would 
include residents with both short and long term exposures. The mobility 
of the population in question could be evaluated to assess the extent to 
which cross-sectional rates would be useful. 

Conclusions 

No conclusions regarding cancer risk in either of the two populations 
studied can be drawn from the report by Mr. Tamburro because of the 
biases and flaws discussed in this critique. The cancer risk among 
residents of southwestern Maywood may or may not be higher than that of 
its neighbors or of another comparable population--we have no way of 
knowing from Mr. Tamburro's study. Sound methodological studies would 
be required to determine the actual cancer risk for the time period of 
interest. 

11 
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Confidentialitv Problems 

Although not directly related to the issue of cancer risk, I am very 
concerned that individuals names and addresses were listed in this 
report. These individuals obviously could not give consent to have 
their names published since they are deceased. Did their next of kin 
provide consent to have these names released to the public? Name and 
address information on death certificates are confidential data which 
are not usually released without strict guarantees regarding 
confidentiality. Unless permission is obtained from next-of-kin, names 
and addresses should not be published. If Mr. Tamburro obtained death 
certificates from the state or county health departments, were 
confidentiality restrictions required before releasing the data? If Mr. 
Tamburro obtained death certificates from next-of-kin, perhaps they gave 
him permission to release names. Even if this were the case, I see no 
scientific reason to publish the names in the report. 

12 
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Response A-l 

I. 

I. 

Two radiation issues are expressed in this concern: (1) the measured levels are high 
and (2) they are above a danger threshold. With respect to the first issue, the levels 
measured on Mr. Tamburro’s property, as given in his public comment (Figure 3); are as 
follows: 

Outside, ground level 
Outside, 8 feet above ground 
Outside, half-way up the 

railroad embankment 
Inside his house 

20 microroentgen per hour @R/h) 
26 i&/h 

=ctR/h 
18 I.LR/~ 

Off his property, the background level measured in Maywood was 8 ~.tR/h. 

Similarly, Oak Ridge National Laboratory issued a report in June 1989, giving the 
results of a survey of this property. The major results are: 

Maximum gamma exposure rate from all sources on and off the property, 
including background, measured at 1 meter above the ground - 20 /.&/h 

Maximum soil concentration, including background - 

Radium-226 2.9 picocuries per gram (pCi/g) 
Thorium-232 4.9 pci/g 
Uranium-238 Less than 6.0 pCi/g 

The measured background levels were 8 pR/h for the gamma exposure rate and 0.9 pCi/g 
for each of the three radionuclides. 

These data indicate that the gamma exposure rates measured on Mr. Tamburro’s 
property are elevated but not high. The highest measurement, 28 $Vh, is 3.5 times the 
background level, or 20 /.&/h over the background level. This was measured off the 
residential property. The highest measurement on the property, in an area accessible to 
people, was 20 $X/h, or 12 pR/h over background. Within the house, the level was 10 @/h 
over background. The U.S. Department of Energy (DOE) guidelines, based upon 
U.S. Environmental Protection Agency (EPA) uranium and thorium tailings standards, 
require that exposures within homes be controlled to 20 pR/h or less over background and 
that they meet the 100 millrem per year (mrem/yr) basic dose limit. (For gamma radiation, 
the exposure unit of roentgen (R) and the dose equivalent unit of rem are equal numerically. 

‘The figures referred to in responses to Letter A were submitted as attachments to the 
letter and are reproduced following the text of the letter. 



In terms of subunits, each hour of exposure to 1 ctR/h will give a dose equivalent of 
0.001 mrem.) Thus, the highest measurement, off the property just meets the 20 @/h 
guideline. On the property, the guideline was not exceeded. As will be shown below, the 
basic dose limit is not likely to be exceeded either. 

The soil concentrations exceed background -by about 2 times for radium, by about 
4 times for thorium, and by no more than about 6 times for uranium. Neither the radium 
nor the thorium values exceed DOE cleanup guidelines. The DOE has not developed 
uranium guidelines for the Maywood site. Weighed against criteria, this property would not 
qualify for cleanup in accordance with current criteria and standards. 5 

To answer the second concern, let us first determine the dose a person might 
receive on this property and compare that to the DOE guideline of 100 mrem/yr. From the 
material Mr. Tamburro submitted (Figure 3), the highest exposure rate that was measured 
on his property, in an area where people could actually be exposed, was 20 pR/h, or 12 pR/h 
over the background level. This is 12/1000 = 0.012 milliroentgen per hour (mR/h). If he 
were exposed at this spot for 24 hours per day, 365 days per year, he would receive 
0.012 x 24 x 365 = 105 mrem&r. Of course, it is improbable that he would stand at this 
one spot for an entire year. He would probably spend 8 hours at work. Then only 16 hours 
a day would be available to stand at this spot. His estimated dose would drop to 
0.012 x 16 x 365 = 70 mrem/yr. Within his house, where he is more likely to spend much 
of the 16 hours, the measured level was 10 pR/h over background. This would be 
lO/lOOO x 24 x 365 = 58 mrem/yr. Realistically, he would move around on his property, 
going to spots of higher and lesser exposure, and he would leave his property, going where 
the excess exposure is zero. Even 58 mrem/yr might be too high a dose estimate. 

-_ 

-_ 

The conclusions from this rather long set of calculations are twofold: (1) DOE does 
recognize that Mr. Tamburro is receiving more than a background level radiation dose, but 
(2) that dose, under a realistic scenario, appears to be below EPA and DOE criteria. The 
DOE’s long-term commitment is to find a solution to the Maywood waste problem so that 
excess doses will be as near zero as possible. 

With regard to the chemical contaminants, insufficient data are presented in this 
report to support the conclusion that area residents are being exposed to “dangerous levels 
of carcinogenic chemicals.” Nevertheless, as part of the remedial investigation/ feasibility 
study (RI/FS) being conducted by DOE for the Maywood site, samples were collected from 
the MISS in the fall and winter of 1990 and are currently being analyzed for various organic 
and inorganic parameters. The results from this sampling will be evaluated along with other 
characterization information and evaluated in the baseline risk assessment; this assessment 
will be conducted following EPA guidelines and will be used to evaluate health impacts 
attriiutable to site contaminants. In addition, chemical information as presented in 
Mr. Tamburro’s study is insufficient to support the conclusion that there are adverse health 
impacts due to groundwater sources when flooding in basements or puddling in yards occurs. 
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The concentrations of chemicals found in the groundwater need to be established before an 
analysis of health impacts or a comparison to applicable guidelines can be made. See also 
Response A-27. 

Response A-2 

A summary of groundwater data for the years 1985 through 1989 in the latest 
environmental report for the Maywood Interim  Storage Site (BNI 1990) shows that the 
highest radium -226 concentration was 2.7 picocuries per liter (pCi/L) over background levels. 
The EPA Interim  Primary Drinking Water standards are 5 pCi/L for combined radium -226 
and radium -228 levels. Technically, the standard is for municipal water supplies, not private 
wells, but for illustrative purposes we will make the comparison. Although there are no 
radium -228 data reported with the radium -226 data for these wells, the latest measurements 
on the nearby Stepan Company site (in 1989) show maximum radium -228 concentrations less 
than 14 pCi/L, including background. As a result, the combined radium -226 plus radium -228 
level would be something less than 16.7 pCi/L. However, even if the water in this aquifer 
did not meet EPA drinking water standards, local residents use municipal water, not well 
water from  this aquifer, for their drinking water and, thus, they could not be exposed. 

There are no drinking water standards for total uranium  or thorium -232. However, 
estimated maximum annual doses were calculated from  EPA intake levels (2 liters per day, 
365 days per year), EPA dose conversion factors (Eckerman et al. 1988), and the highest 
measured well values. The estimated doses are about 40 m rem /yr for total uranium  and 
about 6 m rem /yr for thorium -232. Although these levels would not meet a 4 m rem /yr EPA 
drinking water standard (not enforceable for uranium  or private wells), it should be noted 
that so long as residents are relying upon municipal water for drinking water, these doses 
cannot actually occur. 

Response A-3 

It should be noted that the original survey report by EG&G should be consulted for 
exposure rates. Figures 7, 8, and 10 in M r. Tamburro’s study incorrectly,‘locate the New 
York, Susquehanna and Western Railroad line and West Central Avenue in relationship to 
the concentric exposure regions identified in Figure 3 of the EG&G report. Specifically, 
Region E does not cross West Central Avenue. Using Figures 7, 8, and 10 would lead to 
an overestimate of the exposure rates in the neighborhood. 
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Response A-4 

For radioactive contaminants, the following comparison was made between Stepan 
Company groundwater data (unpublished) and M ISS groundwater data (from  annual 
environmental monitoring reports [BNI 19901). 

Range of Groundwater 
Measurements’ (PC@) 

Year contaminant MISS 
Stepan Company 

pm=tY 

1987 Total Uranium 0.2 - 98.8 
Radium-226 co.1 - 0.8 
Thorium-232 co.8 

1988 Total uranium 
Radium-226 
Thorium-232 

0.6 - 12.2 
03 - 43 

co.2 - 1.9 

1989 Total uranium 
Radium-226 
Thorium-232 

co.6 - 10.1 
0.4 - 2.1 

co.2 - 0.9 

1.1 - 23.9 
co.1 - 10.4 

Q.5 - 13.1 

0.6 - 126.9 
0.3 - 7.1 

co.2 - 7.8 

0.6 - 57.1 
03 - 3.4 

co.2 - 1.5 

“A less than symbol (<) means that the value is less than the stated 
number, e.g. co.6 means that the measured value is less than 
0.6 pCi/L. 

These data show that, except for total uranium  in 1987, the Stepan Company data 
were generally higher than those for the M ISS, the low end of the ranges being similar. If 
we assume that the M ISS groundwater is like the groundwater under West Central Avenue, 
then it cannot necessarily be said that West Central Avenue groundwater shows the same 
profile as that for the Stepan Company. 

The list of chemicals that are considered to be “dangerous and carcinogenic” by 
M r. Tamburro, if verified in the area groundwater, would be classed as “dangerous” only 
above specific concentrations; therefore, as in Response A-l, data establishing the 
concentrations of these chemicals in the groundwater would be necessary before conclusions 
could be made regarding health impacts. Furthermore, most of the compounds listed are 
common industrial chemicals and could be found normally in industrial areas such as the 
vicinity of Maywood. If these chemicals are not attributable to the processes conducted at 
the Maywood Chemical Works, the problem  would not fall under DOE’s FUSRAP 
responsibilities as set forth in the Federal Facility Agreement with EPA Region II (DOE 
1990). See also Response A-27. 

-- 
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Response A-5 

Refer to Dr. Mallin’s critique of this assertion (page 9 of critique; reproduced 
following Letter A and attachments). 

Response A-6 

Radon-222 gas is one of the decay products of the uranium series and is commonly 
referred to as “radon.” Radon-220 gas is one of the decay products of the thorium series 
and is commonly referred to as “thoron.” 

L 

Response A-7 

Refer to the Responses A-l and A-3. The levels are elevated but not high. The 
levels may be perceived to be higher than actuality because of errors in Figures 7,S, and 10. 

. Alpha and beta radiation from distant structures like Building 76 will not raise the exposure 
levels in the surrounding neighborhood because of the very short range of these emissions 
in air. The most powerful alpha particles for the Maywood site contaminants will travel no 
more than about 3 inches in air, and beta particles no more than about 3 feet. Gamma 
radiation will be detectable off-site, with the level diminishing quickly with distance. 

Response A-8 

If the radiation levels are lower now than between 1950 and 1980, it would not be 
due to radioactive decay. It would have to be due to other causes, primarily because the 

- plant is no longer operating and handling radioactive material. By way of explanation, 
uranium-238 has a half life of 4.5 billion years, about the age of the earth, and thorium-232 
has a half-life of about 14 billion years, about the age of the universe. Thus, even after 
1 million years, only 15thousandths of 1% of the uranium would have radioactively decayed 

i 
and only about Sthousandths of 1% of the thorium would have decayed. In the short span 

I of years since 1950, much less than a few-thousandths of 1% of these materials would have 
decayed. Effectively, the uranium and thorium levels have not changed. 

i However, the waste materials contain many radionuclides, all with shorter half-lives 

I 

than uranium-238 or thorium-232, that would show distinct changes in emissions over 
40 years. Both increases and decreases in radiation levels due to radioactive ingrowth and 
decay are possible. The net impact of all the changes in the radionuclide levels since the 

I 
early 1950s is complex to calculate, but will be part of the analyses in the baseline risk 

._ assessment and the feasibility study. 
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Response A-9 

-- 

The assertion that adding more materials to the MISS pile will increase the exposure 
rate cannot be conclusively answered because of the shortage of data for residential 
radiation levels on West Central Avenue before the pile was created. However, the aerial 
radiological survey conducted by EG&G in 1981 showed this area to range from 17 to 
25 @/h, including a cosmic ray contribution of 3.7 pR/h. This gives a maximum level of 
about 25 - 4 = 21 pR/h over background. The maximum measurement in Mr. Tamburro’s 
yard, as reported in his public comment (Figure 3), was 20 @./h. A recent survey by Oak 
Ridge National Laboratory (1989) gave similar results. 

In addition, the large volume of dirt can act as a shield, keeping down emissions 
from the ground below the pile and from material on the bottom of the pile. In effect, the 
stronger emissions from below are reduced by shielding and the weaker emissions from 
within the pile may not compensate. Total emissions could actually decrease. The gamma 
exposure rate measurements tabulated in the annual monitoring reports do not resolve this 
issue, as can be seen from the data for the three monitoring stations (3, 4, and 5) nearest 
West Central Avenue. 

Monitoring 
Station 

3 

4 

5 

1984 

1% 

182 

368 

Gamma Exposure Rate @rem/y) 

1985 1986 1981 1988 

21 38 29 21 

l30 91 69 109 

212 172 121 186 

1989 

29 

112 

154 

Material was last placed on the piie in 1985. Annual levels since then have not 
remained constant. However, in late 1987, a layer of clean fill was placed along the site 
boundary specifically to help reduce gamma emissions, but measurements in 1988 actually 
increased at two out of three stations. Beginning in .1988, monitors giving more 
representative tissue doses replaced the monitors used up to that time. Their reading error 
was * 25%. Within this reading range, the 1988 and 1989 results are in agreement. 
Nevertheless, it is difficult to say conclusively whether adding material to the pile has 
increased or decreased the total emissions. 

-- 

-. 

-_ 

-- 

Response A-10 

See Response A-9. 
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Response A-11 

There are no plans under way to add more material to the M ISS pile, with the 
exception of material from  one residence designated as a time-critical removal action. In 
deciding whether or not to add more material to the M ISS, DOE would weigh the public 
health benefit of removing contaminants from  some people’s property against any potential 
public health detriment that m ight result due to increased emissions on properties adjacent 
to the M ISS. The job of dete r-m ining the means to achieve the most overall benefit is not 
always easy and the results may not please all parties. 

Response A-12 

Determining the cause of a specific cancer in an industrial region like Bergen 
County is impossible because there are ma:;2 agents in the environment that can cause 
cancer, some of them  natural and some of them  industrial, some of them  chemical and some 
of them  radioactive. At best we can compare the statistical chances of competing agents in 
causing cancers. 

Response A-13 

Just the presence of carcinogens in the environment is insufficient to establish a firm  
case that these are the cause of an alleged increase in cancer cases. If the levels are too 
m inute, the statistical chances m ight be insignificant. 

The nature and extent of chemicals present at the Maywood site is currently being 
investigated by DOE. Until chemical contaminants are identified and the concentrations of 
each are established, it would be difficult to support this conclusion. Chemical 
concentrations will determ ine the probability of adverse effects and the degree of any effects. 
See also Responses A-l and A-4. 

Response A-14 

See Response A-13. 

Response A-15 

See Response A-18. 
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Response A-16 

The period of time between the exposure and the appearance of a health effect (the 
latency period) varies with the organ exposed. Some organs are radiosensitive and others 
are very insensitive. The level of exposure will not change the latency period. 

Response A-17 

M r. Tambutro did a considerable amount of work in collecting data on cancers in 
Maywood and in perform ing an analysis on these data. Although it is true that the 
radioactive materials and some of the chemicals found on and near the M ISS are classed 
as carcinogens, a definite linkage could not be established between these materials and the 
excess cancer alleged in M r. Tamburro’s cancer cluster study by two separate, independent 
epidemiologists who were asked to review this study: Dr. F. Davis, Associate Professor, 
Epidemiology and Biostatistics, School of Public Health, University of Illinois at Chicago; 
and Dr. K. Mallin, Associate Director, Epidemiology, Illinois Cancer Council, Chicago. 
Their reviews are reproduced verbatim  following Letter A  and attachments. As noted by 
M r. Tamburro, the New Jersey Department of Health also did an investigation and failed 
to show that cancer statistics in Maywood, Lodi, and Rochelle Park exceed those of the rest 
of the state of New Jersey. Nevertheless, even if the evidence indicated a positive 
correlation, it would not alter DOE’s commitment to remediate the Maywood site. 

-- 

-- 

M r. Tamburro submitted two slightly different versions of his cancer cluster study 
during the public comment period. Dr. Davis and Dr. Mallin were given the earlier of these 
two because, at the time, it was not known another version had been submitted. The later 
document is included here. A  word-by-word comparison was made of the two versions, and 
it was apparent that they differed somewhat in text and arrangement but not in substance. 
The reviews of Dr. Davis and Dr. Maliin appear to be applicable to either version. In 
Dr. Davis’ review, four of the page references did not coincide and these have been 
modified to fit the text included here. 

Also, upon the recommendation of Dr. Mallin, we have removed the names and 
house numbers of residents M r. Tamburro identified in Figures 2-1, 2-2, and 2-3 as having 
had or died of cancer. This was done to maintain confidentiality. 

Response A-18 

The DOE does not regulate public exposure to electromagnetic radiation. 
Moreover, this is not a contaminant connected with the operations of the former Maywood 
Chemical Company. State or other federal agencies that regulate electromagnetic radiation 

-. 
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should be consulted if it is believed that there is a health hazard connected with the 
substation. 

Response A-19 

See Response A-17. 

Response A-20 

A calculation was performed to estimate the radiological dose a person might 
receive from eating food grown in a garden on West Central Avenue. The calculation was 
biased high by using the maximum soil levels actually measured in a property on the street 
and by being generous in estimating the amount of food eaten from the garden. The result 
was an estimated dose of about 25 mrem/yr. When combined with the maximum external 
exposure measured on the property, the DOE 100 mrem/yr guideline would be exceeded 
only if the person stood at the maximum exposure point for 60% of the day (about 14 hours 
per day) for 365 days per year. 

For a response on the chemical aspects of the assertion, see Response A-13. 

Response A-21 

See Response A-17. 

Response A-22 

Limitations can be found in both the Tamburro and the New Jersey Department 
of Health studies. The New Jersey Department of Health had to rely upon cancer registry 
data that covered a much broader area than that immediately adjacent to the site. Only a 
few cancer registry data were available at the time. Mr. Tamburro’s door-to-door technique 
was more painstaking and specific, yet he was not able to‘produce data on 40% of the 
residents. Debate over study limitations is not necessary, however, because DOE is already 
convinced that the site represents a problem needing remediation. The Maywood site is a 
part of DOE’s Formerly Utilized Sites Remedial Action Program (FUSRAP). The 
Superfund remedial action process is already under way. 

Response A-23 
L. 

See Response A-17. 
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Response A-24 

As Response A-l explains, it does not appear that the DOE 100 m rem /yr guideline 
could realistically be exceeded on M r. Tamburro’s property. 

Response A-25 

The interpretation of the numbers in the column labeled m illirem  per year must 
include recognition that this is for exposure every hour of the year. Realistically, individuals 
do not stand in the same spot for one whole year. 

The column labeled “Body + med.” infers that exposures from  natural radioactive 
materials in the body and from  medical exposures are to be added to exposures attributable 
to Maywood site contaminants before comparing the total to the DOE guideline. This is 
incorrect. The DOE guideline applies only to exposures attributable to site contaminants. 

Response A-26 

The statements here that the federal exposure rates are also stated in hours is 
incorrect. The federal guidelines are based upon annual exposure only. 

Response A-27 

A soil gas analysis was performed on M r. Tamburro’s property by the New Jersey 
Department of Environmental Protection, as stated in the letter in M r. Tamburro’s study. 
Although the inspectors concluded that the results do not represent a health threat, DOE 
agrees that direct measurements of the groundwater and in-home air are preferable to 
indirect measurements like soil gas testing. Because chemical contamination of the 
groundwater is strictly under the jurisdiction of the state of New Jersey and the 
U.S. Environmental Protection Agency, we are forwarding the expressed concern to these 
parties. 

Response A-28 

Just the presence of the listed radioactive materials in the soil, surface water, or 
groundwater is not sufficient to designate a hazardous situation, The listed materials, 
although part of the ores used at the Maywood Chemical Works, are also normally present 
in the environment. The concentrations of the materials must be determ ined before the 
presence and degree of any hazard can be assessed. 
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Response A-29 

See Responses A-8 and A-25. 

Response A-30 

See Responses A-8 and A-25. 
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State of New Jersey 073784 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL OUALITY 
w415 

TWOOR N.J. 086250415 
(609) 9876402 

Fu (609)997-639-o 
f:? c:c 23 F’f 2: 40 

December 13. 1993 

Lester K. Price, Director 
Techn?tal Services C;lvlslon 

U.S. Deoartment of Energy, 
Oak Ridge Operations Office 
PO Box 8, Oakrldge Tennessee 37SZ.1 

Dear Mr. Price: 

Th?s 7s in resocnse to your request fcr CoPrments On the r\3tlze 
of Intent : t;JI ) to prepare a RemeJiaY ;nvesr:gation/Feas;blllt~ 
Study-EnvIronmental Impact Statement (RI/FS-EIS) for tie Maywccd 
Formerly U=?llred Sites Remediai A.ct?on Prcgrs% [FLSRAP) materlais. 

B-l 

[ 

AS you hnOd. we hake lcng sodgit an eicedited resp.xse frx 
tt-,e Oecartnert of Er,ergy (WEi for the FUSEAF mater-als in tGe& 
Jerse). ae are oleased that the analysis of opttio?s nas begun, DU? 
at the sa‘;e tlms concerned that lt ha-c :a-er so icr-,a to begin, an2 
f i-8 a z 2 :,I; years 7s DroJeCthd for its Comp:etiOn. 

Many of our comments below are ~~recteo toxa’-d r?zklnS :r,-s 
docume-: a a?rected analysis of realistic alte~nzti;eS acd r;oc 2 
dissertation o? remcte or speiula~lve pcss?bllltles, and thrcdp’, 
tnat approach expediting its completion. 

NEPA-CERCLA DOCUMENTS 

B-2 

1 

We are giad to see that current DZJE manaseatnt I?as endorsed 
the pal 1 cy of preparing a Singie docurcer,t tc, satlsfj’ bc.tr, tne 
National Environmental Policy Act (hEPA) 8 Comer-ehinsive 
Envy ronmental Response, Compensation, and L; abi 1 it) Act i CERCLA : 
requirements, but are somewhat confused by the last saragrapti u!7de” 
“Envl ronmental Review Process”. That paragraph appears to infer 
that l iEPA does not apply to remedial actions under CERCL~ wt;ere L1lE 
is the lead agency. We see no basis for that, bu: if lt is 33E 
policy, it should be clarified and the reasons for sbzh a poslt;o!-a 
explained. 

B-3 The NO1 discusses follow-on CERCLA/tJEPA documents for tke 
other 
enLironmenta1 

i 

3 FUSRAP sites. It 1s our position that the complete 
review for Maywood, Wayne, Middlesec, a7c i.EL* 

Brunswick can, and in fact Stiouid, pursuant to feaera: tiEpA 
regulations; 40 CFR 1508.25, be accomplished in a single document 
since, as mentioned in the NOI, the contacinants and e?L’l ronmenta’ 

-- 
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B-3 
1 

issues are similar for all the sites. This will also avoid delay 
in implementing a solution for all the sites. 

LACK OF SPECIFICITY AND ESTABI ISHFD REASONABLENESS OF Al TERNATIVFS 

B-i r The NO1 mentions that off-site diSDOsa1 will be dealt with as 

B-5 

B-6 

B-7 

L 

an option but only in a generic fashion; The RI/FS EIS should not 
deal with disposal sites that are speculative or hypothetical. 
Only realistic site options should be analyzed in depth. A generic 
discussion will not in our view adequately present the advantages 
of the specific option of disposal at the Envirocare facility in 
Utah. Such a specific analysis is necessary to assess the true 
feasi bi 1 i ty of the option; including costs, availability, and 
timeframes for implementation, as well as tl;e spec1f 1c 
environmental impacts at this disposal site. In this regard. we 
prel;ared and presented to the DOE on September 14, 1969 a detai;eo 
analysis of the feasibility of this option (attachment A). We hope 
trlit that information will be used in RI/FS-EIS. 

The NO1 mentions treatment as an option element. We are not 
akare of any available technology that car, adequately deal with the 
volumes in question in a reasonabie timeframe. Unless DDE can 
define reasonable treatmen: processes, we suggest that treatment 
be removeo from detailed consideration in tne RI/FS-EIS. II general, we v,oF.e tnat alternatives will be r.c re 
specifically defined in the RI/FS worKplan and EIS implementation 
p:an tt follow and that we will be afforded the opportunity to 
comment on these documents. 

TIMEFRAMES 

r The NC1 presents mid-summer 1993 as a target date for 
completion of the RI/FS-EIS. We believe tr.at two and a half years 
to prepare this document is excessive and does not demonstrate a 
DOE commitment to an expedited solution to this long stand;ng 

-issue. Considerable waste characterization and environmenta: 
-7 mpact data for on site activities in New Jersey is already 

available and disposal site impacts for similar materials have 
already been amply addressed in the final EIS on Remedial Action 
At The Former Vitro Chemical Company Site South Salt Lace. Salt 
Lake County Utah, July 1984. The disposal of FUSRAP materials at 
the Clive site would Only represent a modest addition (appro>. 
500,000 cubic yards) compared to the 2,500,OOO cubic yards 
addressed in that document, and an environmental impact analysis 
simply should not take long to do. In this regard, an analysis of 
those incremental effects is attached for your use (Attachment 8). 



D-92 

073784 
-3- 

-- 

I hope you will find these comments constructive. If you have 
any questions please call myself 609-987-2101 or Ed Kaup in the 
Division of Hazardous Waste Management 609-633-1455. 

shce&d~& 

Bob Stern, Chief 
Bureau of Environmental Radiation 

Attachments 
c: Assistant Director Lipoti 

Ed Kaup, @ivislon of Hazardous Waste Management 
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ATTACHMENT A 073784 

I 
I 

BRIEFING TO THE 

U.S. DEPARTMENT OF ENERGY 

ON THE 

??F1~'IROCARE OF UTAI! FACII,ZTY 

FOR DISPOSAL OF WASTES 

FROM THF 

FOFKFRLY UTILIZED SITES PZMEDIAL ACTION PROGRA? 

SITES TN NEW JERSEY 

SEPTEPSER 14, 1989 

PREPARED RY THE 

NEW JERSEY DEPARTMENT OF ENVIRONl.!ENTAI, PROTECTZON 

(f'PDATED DECEKBER 19, 19P9) 
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NEW JERSEY FUSRAP ACTIVITIES 

STATUS (9/14/89) 

Substantial volumes of thorium and/or radium contaminated wastes 
from prior defense activities currently stored in Wavne, Maywooa, 
and Middlesex, W.J. 

Residential remediation efforts halted/impeded. 

RI/FS process commencing to analvze disposal options. 

Present U.S. Department of Energy (DOE) schedules call for 
Records of Decisions on the Maywood and Wayne FLJSRAP sites in 
1992 and 1993. 

Explore alternate expeditated removal option to available 
out-of-state site. 

Outlook for in-state site: protracted analvtic/siting exercise 
with outcome undertain, at best. 

DOS's Five Year Plan and Site-Specific Plans for FUSRAP were 
reviewed bv DEP and comments sent to DOE. 

Governor has written to the Secretary o f Eneruy urgina the DOE to 
give the DRP proposal careful consideration, 



D-95 

073784 

ENVIROCARE OF UTAH DISPOSAL SITE IN CLIVE, UTAB 

Owned and operated by: Envirocare of Utah. 

Licensed as: A Naturally Occurring Radioactive Materials (NORM) 
disposal facility by the State of Utah's Bureau of Radiation 
Control since February 1988. 

Approved cell design capacity: 3-million cubic yards. 

Waste already received: NORM waste from private and public 
sectors. 
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CARE’S SITE 

ENVIROCARE’S SITE LOCATION 

. 



I 
ACCESS ROAD 
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EMBANKMENT 

- DENVER 

ENVIROCARE 

500 

ENVIROCARE OF UTAH, INC 



n PHASE I - COMPLETED 
U RHONE POULENC 

=FUTURE NEW JERSEY PHASE 2 

n DENVER RADIUM 

I RESERVED 
@IPHASE 3 

n FUTURE PHASES 

/ 

I - --I 

;..- 

/’ 

~-- -- 

(801) 532-1330 

LOCATIONS 

DRAVN BY 
CAD-CAM GRAPHICS 
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ENVIROCARE LICENSE CONDITIONS APPLICABLE TO NJ FUSRAP WASTE 

Present Lit. Condition 

Covers NORM material. 

Anticipated Lie. Change 

None 

I 
! 

Source, byproduct, or 
special nuclear 
materials are not 
included in the 
current license. 

RCRA w.astes are not 
currentlv included 
in the license. 

Maximum Ra-226 
concentration is 
2000 pCi/g per 
shipment. 

Waste stockpiling 
prior to disposal 
cannot exceed 
300,000 cubic yards. 

NRC not the regulator: 46% of FUSRAP 
State of Utah can material 
amend Envirncars's tschnicallv is 
license to cover source 
these materials. material. 

Envirocara has applied 
for a permit to dispose 
of certain mixecl waste. 

None 

None 

N;r FUSRAP 

54% of the NJ 
FUSRAP volume 
is NORM 
material. 

Waste is in 
process of 
bein? 
characterized. 
Unlikely to 
find land 
banned waste. 

Maximum 
Ra-226 
concentration 
is 280 pCi/g. 

NJ FUSRAP 
project 
will be shipped 
in phases. 
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ESTIMATED WASTE VOLUMES 
AT NEW JERSEY FUSRAP SITES 

.-_t_-__- 

Maywood WV0 Mlddlesex Total 
FUSRAP SITE 

-4 

--~...- __._. - _..---.-___ - ---.. --.-- 

NJ FUSRAP WASTE 
DISTRIBUTION 
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ESTIXATED TIKE FRAME 
FOR DISPOSAL AT THE ENVIROCARE OF UTAH SITE IS 10 YEARS 

ACTIVITY DUmTION 

DECISION PROCESS 

Remedial Investigation/Feasibility 
Studies (1 year) 

2 YEARS 

Interim Records of Decision based on 
focussed feasibility studies (0.5 year) 

NEPA Assessment (EIS already done for 
Clive site: if needed, supplemental 
analysis can be done prior to the 
Records of Decision). 

Disposal/Transportation Contract 
Negotiations (0.5 year) 

DISPOSAL 
Transportation 

Disposal 

EXPLANATION 

1 = BASED ON NJDEP ESTIMATED SCHEDULE FOR SOIL REMOVAL 

8 YEARS' 
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PROPOSED REMOVAL SCBEDULE FOR ENVIROCARE OP UTAH OPTION 

SOIL REMOVAL YEAR ONE 
Transport the Maywood Interim Storage Pile (34,871 yd3). 

Begin excavation of Lodi (14,000 yd'). Transport to 
Envirocare of Utah facility as soon as it is excavated. 

SOIL REMOVAL YEAR TWO 
Transport the Wayne Interim Storage Pile (38,460 yd3). 

Continue excavation of Lodi (205000 yd3), Scanel (8,000 yd3) 
and remaining Ballod (6,000 yd) properties. Transport to 
Envirocare of Utah facility as soon as it is excavated. 

SOIL REMOVAL YEAR THREE 
Transport the Middlesex Interim Storage Pile (66,000 yd'). 

Complete the excavation of the Lodi (20,000 yd'). -Transport 
to Envirocare of Utah facility as soon as it is excavated. 

SOIL REMOVAL YEAR FOUR 
Excavate the Wayne (former W.R. Grace) property (70,000 yd'). 
Transport to Envirocare of Utah facility as soon as it is 
excavated. 

Excavate the Pequannock railroad siding (300 yd'). Transport 
to Envirocare of Utah facility as soon as it is excavated. 

Begin excavation of the Sears and associated properties 
(20,000 yd3). Transport to Envirocare of Utah facility as 
soon as it is excavated. 

SOIL REMOVAL YEAR FIVE 
Excavate the Middlesex Sampling Plant property (23,000 yd'). 
Transport to the Envirocare of Utah facility as soon as it is 
excavated. 

Continue excavating the remaining Sears and associated 
properties (40,000 yd3). Transport to Envirocare of Utah 
facility as soon as it is excavated. .- 
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SOIL REMOVAL YEAR SIX 
Begin excavation of the Maywood/Rochelle Park (former interim 
storage site) property (37,129 yd3). Transport to Envirocare 
of Utah facility as soon as it is excavated. 

Excavate the remaining Sears and associated properties (24,000 
yd3) . Transport to Envirocare of Utah facility as soon as it 
is excavated. 

SOIL REMOVAL YEAR SEVEN 
Excavate the remaining Maywood/Rochelle Park (former interim 
storage) property (50,000 ya3). Transport to Envirocare of 
Utah as soon as it is excavated. 

SOIL REMOVAL YEAR EIGHT 
Excavate the Stepan property (40,000 yd3). Transport to 
Envirocare of Utah as soon as it is excavated. 

Excavate underneath Route 17 (20,000 yd3). Transport to 
Envirocare of Utah as soon as it is excavated. 

Excavate underneath Maywooa and Lodi ra,ilroad siding (6,000 
yd3) . Transport to Envirocare of Utah as soon as it is 
excavated. 

Excavate underneath Black Oak Ridge-Road and Peguannock Road 
in Wayne (I?? ya3). Transport to Envirocare of Utah as soon 
as it is excavated. 
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ESTIMATED TIME FRAME FOR IN-STATE DISPOSAL SITE IS 25 YEARS 

ACTIVITY 

SITE SELECTION, ASSUMING VOLUMES 
OF MIXED WASTE A.RE MINOR 

Siting Process (5 years) 
criteria development 
site screening 
field characterization work 
analysis 

PUPATION 

9 YEARS' 

NEPA (2 years) 

Final Design and Construction (2 years) 

DISPOSAL OPERATIONS 

DISPOSAL SITE CLOSURE 

DISPOSAL SITE OBSERVATION 

DISPOSAL SITE MONITORING 

EXPLANATION 

10 YEARS' 

2 YEARS 

4 YEARS 

200+ YEARS3 

1 = SCHEDULE PROVIDED BY DM AT WEETINt YITH YJDEP IN JUNE 1987. 

2 = BASED ON DOE/ML/ZDRZ-79, ENGlWEERlNG EVALUATION OF DISPOSAL ALYERNAY!VES FOR RADIDACTIVE UASTE FRW 
REMEDIAL ACTIONS IN A”0 ARWND IUIYUOQ), NEY JERSEY. 

3 = BASED ON LO CFR 192 REQUIREMENTS. 

-. 

-- 
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ESTIMATED COST POR IN-STATE DISPOSAL SITE 
(for 550,000 cubic yards) 

Site Selection': $ 10 million 

CERCLA/SARA/NEPA': 10 million 

Site Acquisition/Preparation': 21 million 

Community Compensation': 20 million 

Waste Loading Operations': 

Transportation6: 

Disposa17,': 

Closure': 

Institutional Control/ 
Environmental Monitoring": 

10 million 

26 million 

58 million 

5 million 

50 million 

PRESENT VALUE COST (O-25+ years) S 210 million 

TIME VALUE COST (O-25 years), $ 386 million 
assumes cost escalation rate of 6% per year 

-. 

EXPLANATIONS; NOT INCLUDED ARE COSTS FOR EXCAVATION, REMEDIAL ACTloU HONlTORING AND DESIGN, AND RfSTOflATiON OF 
REWINING OFF-SITE PROPERTIES AND TNE INTERIR STORAGE SlTESTNEWSELVfS. THESE COSTS YILL BE TNE SAME REGARDLESS 
OF THE DISPOSAL SITE CHOSEN. 

1 = UNIT COST OF S2-MILLION PER YEAR FOR CRITERIA AXD SITING PROCESS DEVfLfN’HfNl, AND IMPLEIIENTAT~W 
OF SITE SELECTION PROCESS. 

2 = COST FDR PREPARING Rl/FSS AND RDOS FOR MYKXQ, MIDDLESEX AND UAYNE, AS YELL AS, A WEPA DDCURENT 
FDR THE DISPOSAL SITE. 

5 = COST BASED ON LLU ECONWICS HCOEL FOR SLR. COSTS COYER ADMlNISTRATION, RASELIWE F‘WITORING, 
CONSTRUCTION, CONSTRUCTICN EOUIPHENT, CWSTRUCTIDN lUNAGE)IENT, CONTINGfNC1ES, ENGtNEERING AND DESIGN, GENERAL 
SUPPLIES, LEGAL FEES, PERFlITS, SITE CHARACTERIL*TION AND SITE ACDUISITIW. 

4 = COST FOR NOST CWWNITY BENEFITS OF $2.MILLICU PER YEAR DURING THE TEN YEARS OF DlSPDSAL OPERATIONS. 

5 = UNIT COST OF Sl-MILLIDN PER YEAR FOR LOADING ARD PACKAGING OF SOIL FOR SNIPHfNT TO IN-STATE DISWZAL 
SITE. 

6 . COST FOR TRANSPORTING SOIL TO A SITE IOD RILES FRW THE INTERIM STDRAGE SITES. BASED W TRUCK 
TRANSPORTATlON COST CONTAINED IN DOE/OR/20755-79, TABLE 4-1. ENGINEERING EVALUATION OF DISPOSAL ALTERNATIVES 
FRP( RADIOACTIVf YASTE FROn REMEDIAL ACTIORS IN AND ARWND lUYU33. YEY JERSEY. 

7. COST IS BASED CR DISPOSAL COST CORTAINED IN DOf/OR/20722-TP, TABLE L-l. 

8 = FDR CC,,PAR,SON AND AS AN UPPER BWND DN TNE COST, IT COSTS THE DOE SlO PER CUBIC FOOT TO DlSPDSE 
FEDERAL LLU AT THE NEVADA TEST SITE CR ST45RILLIOR FOR 550,ODO CUSIC YARDS. 
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9 = COST BASED ON LLU ECCUDIICS )IODEL FW SLR. 

10 = BASED ON SETTIWG ASIDE SUFFICIENT FUNDS (A, A REAL RATE OF RETURN OF LX PER YEAR) TO CENERATE $2~ 
MILLION ANNUALLY FW PERPETUAL IYSTITUTIONAL CARE (IYYITDRIYG, “AIYTEWAUCE Au0 PAYMENTS IN LIEU OF TAXES) FOR 
AN IN-STATE DISPOSAL SITE. 

-- 
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COMPARISON OF ENVIROCARE OF UTAH AND IN-STATE SITES 

ENVIROCARE OF UTAH IN-STATE 

Site availability high 1OW 
. 

Transportation accidents 4.6' 7.4b 

Time to complete project 10 years 25 years 

Cost in present value dollars $ 206-million $ 210-million 

Cost in time value dollarsC $ 280-million $ 386-million 

Public acceptance' high-medium low 

EXPLANATIONS 

A = TRANSPORTATION 8’1 RAIL. ACCIDENT RATE IS 1.5 X 10 + PER RAIL CAR AFFECTED PER TRSP MILE WISED 
ON NUREG-0170, FES ON THE 1RAWSPDRTATIW OF RABIDACTIVE WTERIALS BY AIR AND OTHER MOOES). TRIP MILAGE IS 2200 
MILES EACH YAY AND 1LO TRAIN TRIPS ARE NEEDED FOR 550,000 WRIC YARDS. 

B = TRAWSPORTATIOU BY TRUCK. ACCIDENT RATE IS 1.8 X lD*6 PER TRUCK PER TRIP “,LE CRASED W NUREG- 
0170). TRIP HILEAGE IS 100 EACH YAY AND 41,COO TRUCK TRIPS ARE NEEDED Fw1 550,000 CUBIC YARDS (RASED ON 
DOE/OR/20733-79, ENGINEERING EVALUATION OF DISPOSAL ALTERNATIVES FRW RADIMCTIVE WASTE fRU4 REMEDIAL ACTIDNS 
IN AND AROUND WAYh’OZO, NEW JERSEY. 

C = 7AKES INTO ACCOUNT COST ESCALATIDN Al A RATE OF 6% PER YEAR. 
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ITEMS REQUIRING RESOLUTION 

FOR DISPOSAL AT EMVIROCARE OF UTAH 

Aqreement with EPA on CERCLA procedures for an expedited removal 
process - Focused Feasibility Study 

Determination of any mixed FUSRAP waste under Utah's requirements 
and the adequacv of Envirocare's amendment to its Utah license to 
include certain mixed wastes. 

Amendment to Envirocare's license may be needed for the 469 
source material. Authority is expected to be granted bv Utah 
early in 1990. 

Determination of the level of NEPA review required. There is an 
existinq Environmental Impact Statement for the Envirocare site. 

FOR DISPOSAL IN-STATE 

Determination of the likelihood of ultimate success in 
establishinq a disposal site in New Jersey. 

Determination of the impact of mixed wastes on the sitinu and 
design of a disposal facility. 
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NEXT STEPS 

Seek support of affected communities. 

Secure DOE agreement on the expedited removal approach. 

Meet with EPA on the r?xpedited removal process. 

NJDEP will provide technical support Car pursuing the use of the 
Envirocare disposal site. 
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Proposal for Remediation of New Jersey FDSRAP Sites 

New Jersey Department of Environmental Protection (Department) is proposing 
Focused Feasibility Studies (FFS) for the Several New Jersey FUSRAP sites 
that vi11 lead to interim remediationa, specifically removals, in advance of 
the complete CERCLA feasibility studies. 

FFS’a are proposed because: 

. Specific FLlSRAP operable units have been identified and secured; 

Significant amounts of investigatory data are currently available 
on the operable units (ou) which will allov alternative screening 
and remediation planning, vhile further necessary investigations 
are undertaken; 

a retcedlation that vi11 fulfill Record of Decision (ROD) 
requirements is obvious (soils removal); 

An apparently uniquely-qualified waste receptor has been 
identi>ied; and 

Early commencement of the remediations will save money on the 
overall project. . 

The NJDEP (Department) believes that a FFS with an RI focussed on soils 
removal can be completed through the Record of Decision process in less than 
a year and that removal arrangements for the wastes at the focussed site 
could begin at that time. 

A time-requirement-breakdown of CERCLA tasks is ahovn on the FFS 
schedule below. The two schedules are (1) for a combination of the Maywood 
(Sears and vicinity properties) RI work plan and the actual time for the 
Picatinny Arsenal ROD, and (2) for the MISS site. The improved FUSPAP 
schedule is attributed to experience attained in processing the PTA ROD and 
to advanced knowledge of the sites and the remediation. 

The example of a Focusaed Feasibility Study at federal facility case is 
the Picatinny Arsenal (PTA) Interim Gw Plume Remediation and it has been 
applied t.0 the remediation of the Maywood Interim Storage Site. 

PTA has been vorking with the USGS and h8a identified the existence of 
a contaminated Cw plume. Although the plume has been identified its full 
scope is not known and will be further investigated independent of this 
interim remediation which vas undertaken to prevent the migration of the 
plume to a surface water receptor. 

As with the Mayvood ISS full Investigation of the contamination 
problem(s) was not completed when interim removal action was deemed to be 
appropriated. It was *felt, however, there vas sufficient justification to 
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proceed vith a interim remediation because the movement of the plume 
threatened Green Pond Brook and the action vould certainly be included in 
the final remediation. Carrying out a portion of the remediation early 
vculd be in the best interests of human health and of the environment and 
consistent vith federal lavs. 

Focussed Feasibility Study 

MayvoodfPTA 
Subcontractor Arrangements 

(Preparations and mobilization) 

Soil Investigation 
(borings and analytical work) 

Basic Risk Assessment 

Focussed Feasibility Study Prcpn. 

ROD Schedule (Attached) 
(PTA Interim Removal Action) 

12 vks 

21 

6 

16 

24 

69 vks 

Next Step - Design of removal action and removal vork 

FUSRAP 
12 vks 

21 

6 

12 

16 

47 vks 
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AttachmentB 

Analysis of Incremental Environmental Impacts of Disposal of 
NJ FUSRAP Waste at the Clive Site 

Environmental impacts on the South Clive region resulting from 
the disposal of Vitro wastes at the South Cl ive (Envi rocare) site, 
as extracted from information contained in the Environmental Impact 
Statement for remedial actions at the former Vitro Chemical Co. 
site in Salt Lake City were not significant. Incremental effects 
cf disposal of NJ FUSdAP wastes at the Clive site, as d i scussed 
below, would not be significant. 

Comoarison cf NJ FUSRAP and Vitro Wastes 

Additional impacts of disposal of NJ FUSRAP wastes at the 
Cl ive site, can in part, be qualitatively assessed by comparing the 
NJ FUSRAP and Vitro waste characteristics. As shown in the table 
below, the NJ FUSRAP waste volume is only 20 percent of the Vitro 
waste volume. The concentration of uranium-238 series 
radionuclides (thorium-230 and radium-226) is 23 times higher in 
the Vitro waste than the FUSRAP waste indicating that exposure to 
radon-222 and associated lung cancer risks from the FUSRAP waste 
will be negligible in comparison. Radon-220 from the thor.i urn-232 
decay chain is not likely to result in substantial lung doses due 
to its much shorter half life (lower transport) and the lower 
estimated dose conversion factor for its decay products. 

Gamma exposure rates from the combined contribution of 
thorium-232 and the radium-226 in the FUSRAP waste would be 
expected to be 70 percent lower than gamm a exposure rates from the 
Vitro wastes. 

Firmmter yitro u*u I,, FL’SFAP ,,arjte 

Volume 2.500.000 540,000 
(CU YdS) 

AJ*raSE 
Radionuclide 
conc*ntraticn* 

(PCi/S) 

“-238 40 30 
Th-230 560 27 
Ra-226 560 27 
Th-232 147 

-- 
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Radioloaical Imoacts on the Clive Pooulation 

Short and long term radiological impacts on the Clive 
POPUlatiOn were considered in the EIS for disposal of Vitro waste 
at the Clive site. No projections were made because the natural 
characteristics of the Clive site together with its sparse 
population and low potential for development prevent population 
exposure during waste disposal activities and provide for long term 
isolation of wastes. The South Clive area is arid desert with poor 
quality ground water and soils. Depth to the water table at the 
site is about 20 feet. The nearest well is 3 miles from the site. 
An analysis of ground water transport rates indicated that in 1,000 
years ground water would travel only 600 feet from the site. 
Precipitation averages 5 inches per year, indicating the potential 
for infiltration of rain water into the disposal units and leaching 
of wastes to be low. Exposures from the ground water pathway are 
thus highly unlikely. The nearest person is 15 miles from the site 
and potential for future development is low. 

The low radionucl ide content of the FUSRAP wastes the faci 1 i ty 
and large distance to the nearest residents provide for adequate 
protection. No significant incremental effects of NJ FUSRAP waste 
disposal at the site are likely. 

Radiolocical Imodcts to the Workforce 

Radiological impacts to the workforce during the site 
preparation and Vitro waste emplacement activities at the Clive 
site are also not substantial ; 0.006 excess lung cancer deaths from 
radon decay product inhalation and 0.013 cancer deaths from gamma 
exposure were estimated. Lung cancer deaths from inhalation of 
radon-222 decay products would be largely absent since, as 
discussed above, the estimated radium concentration in the FUSRAP 
waste is much lower than in the Vitro waste. Gamma exposures from 
the combined thorium-232 and radium-226 components of the NJ FUSRAP 
waste would also be substantially lower than from the Vitro wastes. 

Non-Radiolocical Impacts of Occupational Accidents 

Occupational accidents among remedial action workers were 
estimated in the EIS for activities at Clive and in Salt Lake City 
at the Vitro site. A conservative estimate for accidental deaths 
at only the Clive site, which includes the transportation accidents 
along the route from the Vitro site to the Clive site, is 0.07. 

Although the rail distance from the Vitro site to the Clive 
disposal site is only 65 miles as compared to a distance of 2300 
miles from the NJ FUSRAP sites to the Clive site, the additional 
accidental deaths resulting from the longer travel distance would 
be offset by the lower volume to be moved and the fewer 
construction activities needed for disposal at the established 
Envirocare facility as compared to initial site development which 
was required for disposal of the Vitro waste. 
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Enercv use 

Energy use including electricity and engine fuel would be more 
for transportation of FUSRAP waste over a longer distance but would 
be offset by fewer construction activities as discussed above. 

Other Imoacts 

No other major incremental impacts are evident. 
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R e s p o n s e  B -l 

1 . 

T h e  D O E  wou ld  a lso  l ike a  shor te r  schedu le  b u t fee ls  b o u n d  to  a d h e r e  to  th e  
requ i remen ts o f th e  S u p e r ftm d  process.  O n c e  th e  schedu le  n e g o tia te d  with E P A  u n d e r  th e  
Federa l  Facil i ty A g r e e m e n t is fina l ized,  D O E  wil l  comp ly  with it. 

R e s p o n s e  B -2  

T h e  statement  re fe r red  to  reads  as  fo l lows:  “N o th ing  in  th is  N O 1  or  in  o the r  
d o c u m e n ts to  b e  p repa red  is in tended  to  rep resen t a  s tatement  o n  th e  lega l  appl icabi l i ty  o f 
N E P A  to  remed ia l  ac tions  u n d e r  C E R C L A .” This  s tatement  regard ing  appl icat ion o f o n e  
law - th e  N a tiona l  E n v i r o n m e n ta l  P o licy A ct ( N E P A )  -  to  remova l  ac tions  gove rned  by  
a n o the r  law - th e  Comprehens i ve  E n v i r o n m e n ta l  Response , C o m p e n s a tio n , a n d  Liabi l i ty 
A ct ( C E R C L A )  -  mere ly  re flec ts D O E ’s posi t ion th a t its comp l iance  with N E P A  in  these  
remed ia l  ac tions  shou ld  n o t b e  in terpreted as  a n  admiss ion  by  D O E  th a t it is legal ly  
compe l l ed  d o  so . In  any  case , as  th e  n o tice o f intent (NO I) indicates,  D O E  in tends to  ful ly 
comp ly  with N E P A . 

R e s p o n s e  B -3  

A s stated o n  p a g e  5 , pa rag raphs  2  a n d  3 , o f th e  work  p l an - imp lemena tio n  p lan , 
D O E  is in tend ing  to  use  th e  remed ia l  invest igat ion/feasibi l i ty s tudy-env i ronmenta l  impac t 
s tatement  (R I/F S - E IS ) fo r  th e  M a y w o o d  site as  th e  l ead  d o c u m e n t fo r  N E P A  compl iance . 
C o m m o n  issues fo r  M a y w o o d , W a y n e , a n d  M idd lesex wil l  b e  add ressed  the re in , as  wil l  site 
specif ic issues fo r  M a y w o o d . S e p a r a te  d o c u m e n ts wil l  b e  p repa red  fo r  W a y n e  a n d  
M idd lesex b u t on ly  to  th e  ex te n t necessary  to  hand le  si te-specif ic issues. Issues c o m m o n  to  
these  th ree  sites wil l  n o t b e  dup l ica ted b u t wil l  b e  re fe renced  back  to  th e  l ead  d o c u m e n t. 
T h e  N e w  B runswick site wil l  a lso  b e  inc luded  in  th is  p rocedure . 

R e s p o n s e  B -4  

T h e  response  to  th is  concern  was  covered  in  S e c tio n  3 .4 .3  o f th e  work  p lan-  
i m p l e m e n ta tio n  p lan . A  c o m m i tm e n t was  m a d e  wi th in th e  R I/F S - E IS  to  first i den tify 
exist ing faci l i t ies th a t m e e t th e  cr i ter ia fo r  e ffec tive d isposa l  o f th e  M a y w o o d  site was tes . 
These  sites wou ld  b e  sc reened  a n d  a  p re fe r red  site i den tifie d . If exist ing sites we re  
unsu i tab le , it is a lso  poss ib le  th a t a  n e w  site wou ld  have  to  b e  c rea te d . If so , a  separa te  E IS  
fo r  site assessmen t a n d  select ion wou ld  b e  p repa red . Flexii i l i ty wi th in th is  c o m m i tm e n t m a y  

I t 
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be restrained because DOE policy, as provided in DOE Order 5820.2A (DOE 1988), states 
that “DOE low-level waste shall be disposed of on the site at which it is generated, if 
practical, or if on-site disposal capability is not available, at another DOE disposal facility.” 

Response B-5 

This option was included for thoroughness. All options will be screened in the 
feasibility study and those that are infeasible will be eliminated before the most promising 
ones are evaluated in depth. The New Jersey Department of Environmental Protection will 
certainly be accorded an opportunity to comment upon the RI/FS-EIS documents. Such 
comments will be appreciated. 

Response B-6 

See Response B-l. -- 

Response B-7 

As discussed above, DOE will, to the extent possible, consider all feasible disposal 
options within the limitations of existing DOE policy. One of these limitations may be the 
ability of the Clive, Utah, Envirocare site to accept, under its current license, by-product 
material that fits the definition in Section lle(2) of the amended Atomic Energy Act. The 
U.S. Nuclear Regulatory Commission (NRC) issued a notice in the Federal Regisfer on 
January 25, 1991, that they had received a request from Envirocare of Utah, Inc., to allow 
them to accept lie(2) by-product material and that the NRC would accept petitions for a 
hearing on the issue. Until a decision is delivered on the request, it appears the Utah site, 
within the limits of its license, is unable to accept material of the type involved at the 
Maywood site. 
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LodEe 1018 
LA GUARDIA AIRPORT 0 m FLUSHING. NEW YORK 

475 Bergen Avenue 
Maywood, NJ 07607 

Mr. Lester K. Price, Director 
Technical Services Division 
U.S. Department of Energy 
Oak Ridge Operations 
Post Office Box 2001 
Oak Ridge, Tennessee 378314723 

December 09, 1990 

Dear Mr. Price: 

Having been out of the country and unable to attend your Decsmber 6. 1990 meeting In 
Hackensack, NJ instead of Maywood, please be informed that we would have been outside 
carrying signs. There was no need for another meeting with DOE representatives. They 
have all the documentation they need to know from us and which they continue to ignore. 
They set a meeting for September, then October or November, and finally set a date 
for a month after the election, so that it doesn’t appear that It’s immediately after 
the election. We do not trust the DOE. Ue will not allow them to dictate to our 
residents to accommodate Lodi or any other town’s contamination. There is not on@ 
individual in our continuing survey that wants a fraction of an ounce brought to the MISS. 
If the DOE would inform the public of only accurate and true facts, we guarantee the 
public vould be out in full force. But we reiterate: The DOE representatives have not 
kept the public fully informed of said true facts as it concerns health risks posed. 
We have every document to prove it. 

Further, the DOE has not practiced what they preached. See “Response to Public Comments” 
brochure (DOE.;hJuno 1990) regarding improving their credibility. In fact. we believe 
it is even worse. 

-- 

. 

At our IA&AFL/C10 Legislative Conferences in Washington each year, we have fought long 
and hard for passage of the Right-to-Know Law that protects workers and the public who 
live near hazardous waste industries and sites. That Law should not protect the industries. 

Our attempts to see Admiral Watkins by phone and in vriting - when we made a personal visit 
in August of 1989 - resulted in a clerk picking up our documents in the lobby. Every 
effort we made to just have a short talk vith him was denied us. When the Admiral was 
nevly appointed, our Union Represrntatives met with him nod gave him a high rating. 
We therefore are suspicious and skeptical that the literature we presented never got 
to him personally. 

-. 

C-l that you contact Admiral Watkins to call for a full investigation 
the highest Ethics Committee for all his personnel involved in this crucial issue 

is time for this case to go also to the Bt;orn@y Qmeral tr 
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12/09/90 
L. Price 

Pg. 2 073699 

c-2 Enclosed are just some of the comunications and newsarticles for your information. 

I 
We request that this letter to you and all documents enclosed herein be published 
in your public comments brochure with your reply to us. 

Pages 175,176,177,178.179.181,182 and 183 from USDOE Public Comments (June 1990) 
Stop Cooperating with the D.O.E. - 2 sides - literature distributed by Concerned Citizens 
Excerpts from Health Assessment for Mayvood (1988) Re: Ingestion of chemicals 

and groundwater chemical contamination at MISS, etc. 
E/28/87 ltr Ahrends (DOE) to Panos - concerns of groundvater at MISS and elevated levels 
12/20/86 Shopper News article Planners say ‘NO’ to Feds 
11/04/90 - public comment to R.J. Wing (EPA) rc: chemicals. health’~t&& w/attachments. 
12127189 - Shopper News article Towns, DEP. unite on “Utah Plan’ re: 12/19/90 meeting. 
2101189 - Record newsarticle -5109,000 to chemical vorker’s widow 
7/05/89 - Shopper News article Mayvood says ‘no’ to Lodi 
6/O?/ 90 - Borough communication Richards to Torricelli - urging legislators to 

move Mayvood’s contamination to Utah as was done vith Montclair. 
Shopper News article DOE letter criticized re; Watkins to Kean 
10/17/90 - Newsarticle -Borough residents demand thorium action 
u/14/90 - Shopper News article Attorney urges aditlonal study 

The above should give you some idea of only some information you might review. 
There is muc!., much more. 

Again, we request that each document is placed in your public comments brochure. 
Also please send us a communication regarding the investigation we request. 

Encs: As stated above 

cc: Adm. J. Watkins 
US Attorney General 
Concerned Citizens 

Sincerely, 

i/;; Z’; ,” 
Peter T. Tofey. Treas.-Ml-AFL/C10 
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-. * ARE HAYUWD'S HAXARDOUS WASTES A THREAT TO YOUR FAMIl.Y'S IIFALTH??? 

l ’ . YOU BE THE JUDGE! I! 6736;*9 
* / %AD THE FOLLOWING EXCkRPTS PROM 1988 REPORT! l 

-- - -- .- 

-.- 

Health "P--L Dti-iiLRI A99tB9l&~ 
WYNOOD CEEXICAL COXPANY BfTES 

_- L- -__ 

BERGEN COUNTY 
XAYWOOD, NEW JERSEY 

October 14, a999 
-..-. (Reviaad December 14:: l.99s') 
Prepared by: . . 

Division bf Science and Research --_ 
New Jersey Dwwtment of Environmental Protection (NJDEP) 

Prepared For: 
--.- 

Agency for Toxic Substances and Disease Registry (ATSDR) 

-.- .-- 
COXNURITY ~NCERNS 

.__.--.- __.._- . 
- At a recent meeting (July 1987), that was conducted by 

- 

NJmHP the fOllOVing issues of concern were identified: 

and ov s in_s hazer@. . . 
l The identification of areas 

which were utl .lczed for!na 
the S-n ow 

W?. - 
sal of'Qazardo= 

l The identification of areas outside the Steuan 
Chemicals property whicn were 

dnd characterization 

health study is varranted. 
- - l is =ibuted 6s Public service by Concerned Citiz, 8~~fl I-g*- i 
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XVNJJATIOH AND D~SCOSSXON 

--. - - __ _ ._ .- -. ..- 
Human l xpdbuie to these contaminants may occur from a 

variety of ro 
contaminated 

is poeoible through 

vith 
ay occur 

Of 
radio 

-- -- - 

fsr this site, especially since there-a 
populati ono-e e. The-preliminary survey 
EPA and the DOE on contamination in this araa eiiould be 
included in the Health Aeeeeement as Soon ae, it is available. 

For the MISS, ---. _-.-_ ..r.------ -_L- 

ai: thr i 

-- m-though the --- Maywood-Superfu;;;i sitexistsof numerous properties around 
the tovn, there is pp ovr 
characterization pS the environmen al 
~the~d~ g 

T'pq;h?E site had - 
communit ee v a&, groundwaQr, 

or surface water contamination. 

-. 
nap-ood ~Xun9oipel ‘Pool 

- - _ _ _ :. . .- 
. 

_--- - 
radial-,-- . 
into ti* nac 

Xayvood Board of Health u to test the Mayvood$;ycf;i.l :. 
Dnnl during its annual multi-day filling proceee. 

aaic contamination vae found in the vater being piped 
~1, three volatile organic corn ounds vs~;e detected: 

;io;&ena (42 ppb); trane-1,2- 
Inb). 

hethene (?p?b); tetracl 
and trichloroethene (3.9 p. . 

3. 

-- 

-. 

-. 
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‘r Department of Energy -_ 
Oak Ridge Operations 

P.O. Bor2cw1 
O~kRidpe.Tann~rse~37831'- 8723 

June 2, 1989 

Arnold Schiffman 
uater puality t ianagement 
rev Jersey Department of Environmental 

Protection 
Division of Water Resources, IX-029 
Trenton, New Jersey .08625 

Dear Mr. Schiffman: 
, - 

*_ 

i g . 3 72,, 
073699. 

EMERGENCY NJPDES/DGU PERMIT ND. OD54500 FOR THE U.S. DEPARTMENT OF ENERGY'S 
WAYWOOD INTERIM STORAGE SITE. APRIL MOIUTORIfIG REPORT 

In accordance with the subject permit, enclosed is the monitoring report for 
April 1989. 

Please be advised that certain volatile organic compounds were C-81nA in three 
The wells and the volatile Organic 

Well 

1B 

Volatile organic ComDound Concentration fug/l) 

Teteethylene 10 

.?B ._. _ Bye. 70 ___ - -- ..- _-- _. 

4B - Vinyl Chloride 750 
- 1, 2 - Dichloroethene 1000 
- Benzene 140 
,foluene 5 

- 

.-_ 

At this time, there is no definitive explanation as to wn of these 
compounds; therefore, the above wells are scheduled to be resampled and a 
subsequent report will be submitted as soon as the data are ovailable. . ' 

. - 
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..old Schiffman 2 
. -.. 

f you have any questions regarding thts matter, please contact 
.teve Oldham at (615) 676-7070. 

Cnclosure: 
AS stated 

r;" 
P. Allison, Clerk, Borough of JQywood, w/e 
I. McDermott, Town Clerk, Rochelle Park, w/e 

/ Y. VanPelt, Ph.D., President, 
Wesley R. VanPelt and Associates, w/e 

J. Eng, NJDEP, v/c 
E. Kaup, NJDEP. w/e 
R. Robertson, BNI, u/o 
K. Lewis, BNI, w/o 
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DEPARTMENTOFENVIRONMENTALPROTECTION 
DIVISION OF WATER RESOURCES 

METRO BUREAU OF REGIONAL ENFORCEMENT 
2 UICOCK PUCE 

WE21 OR*NtE, N2W JELRPEV 27062 

January 13. 1988 

- - .- --. _ . 

Hr. Ronald Targan. President 
F;alt Products Corporation 
1.21 East Hunter Avenue 
Eaywcod. New Jersey 07607 

Re: Uell Kater Analytica! Results 

Dear Mr. Targan: 

Analysis of the we!1 water sample collected by a representative of the 
Divisjon of Uater Resources (DWR) on November 5, 1987 has yielded the 
following results: . 

Volatile organic Chemical Analysis 

Chloroform 1.6 part,(iJp$r bllllon (ppb) -' '- 
1.1 Dichloroethane 

trans I,.? Dithloroethane 314 ppb 
Methylene Chloride 2.3 ppb 
l,l,l, Trichloroethane 7.0 ppb 

It is understood that the well water is not used for potable purposes. 

Since DWR is currently conducting a groundwater investigation in this 
area, It is anticipating that further monitoring information ~111 be necessary 
from the on-site well. lf you have any questions. please contect Mr. Steven 
Cidmbruschini at this office at (201) 669-3900. 

Supervisor, Compliance Supervisor, Compliance 
Mnitorlng Unit Mnitorlng Unit 
Petro Bureau of Petro Bureau of 
Regional Enforcement Regional Enforcement 

-- 

A7:GZb 
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178 Eeast Central Ave. 
Uayvood, NJ 07607 

Hr. James Pasqualo 
hviro~entsl Health Deoartmeat 

073699 

October 4, 1990 

. CN 360 Room 706 
Trenton, NJ 08625-0360 

Dear Mr. Pasqu.10: 

On U/09/89 I mailed you 8 communication regarding an ongoing problem of soot 
which comee on my property and svim pool caused by the tilt Factory located 
on East Hunter Avenue behind my property. 

Vhen I was not answered, Mrs. L. Torcll, Secretary of Mayvood Concerned Citizens 
mailed you B copy of that letter. On 6/07/90. she wrote you a follow-up letter 
requesting your enswer. On 6129190 you tar&e to Mr. Carmine Cappucio, Mayvood’s 
Health Inspector to evaluate this situation. He ansvercd you on 7/09/90 stating 
he was unable to reach me. However he did visit the Malt Works and stetes that 
Ms. P. VanOrden inspected the Malt facility on 4/16/90, giving them a satisfactory 
status. You then informed Mrs. Tore11 in a communication 7/U/90 that should the 
problem reoccur to call you. See Harrin 

I 
ton to Tar an letter l/13/88 regarding 

11/S/87 Chemical Analysis results on Ma t wells. Pf ease send all subsequent test results. 
Mr. Capuccio has never called or visited me, but visited the facility. 

I request also copies of all reports of Ms. Van Orden’s visit to Malt on 4/16/90. 

Please be informed of the serious effects this situation has caused my family. 

1. Since both of my children were infants they have and still are experiencing 
recurring upper respiratory problems. 

2. My‘husband gets bronchitis several times yearly. 
3. My sister had a miscarriage last year and her dyear old suffers from 

bronchitis and asthma. 
4. My father had 5 bypasses, 2 strokes and part of hiskidney removed. 
5. My brother - since a child - still suffers upper respiratory problems,contracting 

pneumonia easily. 
6. I suffer terribly from migraine headaches. 
7. Hy aunt had surgery for removal of cancerous breast. 
8. Uy mother was dec seed from cancer last year. 
9. My uncle has ski d %??&ffered meny strokes requiring constant care. 
10. Fly nephev ws born well underdeveloped with nerve cuttinge and asthma. 

For years when the brook overflowed. all my family would have to bail out the water 
from the basement and the brook is contaminated. Another greet concern of mine is that 
we would like to mke a den in the basement but feer the contamination. 

I am requesting a full investigation into this crucial health matter and also ask 
that the Cole6 Brook, Halt wells. all my grounds and basement be tested for chemicals. 
Also, pleame answer me directly vith a copy to Mre. Torrll. Please comply. 

Sincerely, 

Eric: l/13/88 letter 
l&&yton to Tergan (Halt) 

- Walker to Sch ffman 
CC: Dr. F. Dunstoo, Comm. t DOH) 

Judith Yaskin. Cormn. (NJDEP) 
W. Nelson, ATSDR 

Ruth Bahto 
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Department of Energy 
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Oak Fii+. T- 37331 

Honorable James Panos. Mayor 
Borough of Maywood 
459 Maywood Avenue 
Maywood, New Jersey 07607 

August 28. 1987 

Dear Mayor Panos: 

STATUS REPORT ON DEPARTMENT OF ENERGY ACTIVITIES IN MAYWOOD 

The purpose of this letter is to provide you with a status report on the 
Department of Energy's (DOE) activities in the Maywood area. We are, as you 
know, continuing to take quarterly samples for the annual environmental 
monitoring report. We are also making regular inspections of the Maywood 
Interim Storage Site (MISS) to ensure proper maintenance. In addition to 
these routine activities, two other tasks are in progress. 

The first is installation of monitoring wells to determine whether 
radiological contamination is migrating through groundwater. Some wells have 
already been completed on the Stepan Company property, and additional wells 
will be installed in the near future on other surrounding properties. He are 
in the process of contacting property owners to obtain permission to install 
wells. Consequently, this activity should continue for several weeks. 

The second activity involves shielding a few areas at the MISS that exhibit 
elevated levels of surface radioactivity. These areas have been present for 
many years as a result of past waste disposal practices by the former Maywood 
Chemical Uorks. Corrective actions in these areas will eliminate any exposure 
to the site workers and reduce any potential for surface migration. As part 
of the effort, it is necessary to cover these areas with clean fill material 
to provide the shielding and stabilization at these locations. Trucks hauling 
this material on-site will continue until all areas have been shielded. This 
activity should be completed in the next few weeks. 

If you or other members of the Council have any questions about DOE's 
activities in the Maywood area, please contact Mr. Robert Atkin at (615) 
576-1826. 

S. W. Ahrends, Director 
-- Technical Services Division 

cc: Ms. Pat Allison, Borough Clerk 
of Borough Council 
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delayifcv~yirwrifIngfortbcadof 
lbc bsrult kforc .NOD Is taken. Tbls 
Issue is npc for llyation *’ 

Tk SutdJtim sppbulml has been be- 
tore the Haywood Plronmg Board for 
uw?ral ~“~“lhs. during which ttsttmony I” 
favor of lbc rpplrulm came from repre 
u3tatives of Stec+a”. DOE ard Conercrs- 
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178 East Central Avenue 
Haywood, New Jersey 07607 073699 

November 9, S.990 

Robert J. Wing 
Federal Facilities Section 
U.S. F."vironme"tal Protectio" Agency 
Region II 
26 Federal Plsra, Room 2930 
Nev York, N.Y. 10278 

Dear Hr. Wing: 

As my public input for your Community Relations Plan plreee document 
any commu"1catio"s attached herein and this letter .e my come"ts. 

This situation is 8 most dastardly one that all persons, agencies and 
officials, elected and otherwise - have allowed me, my family, my relatives, 
my children and friends, together with the people of Maywood- to suffer 
and vi11 continue to suffer horrible siclmesses. (See 10/4/90 Bahto to Pesqualo(EHD) 

Children are born deformed, people have died of cancer, more people are 
getting cancer in one form ox' another. Uy friend moved out of tovn vhose 
child is very, very ill. She does "ot have time to write e letter. 

If people want to move out of tovn, we must take abominable losses o" our 
homes. 

There is very much more. 

Why are politicians and department heads allowing this???vhen the NJDEP 
finally ceme up with a solurlon. Take it to Utah, Environcere representatives 
want to take, it is cheaper. Why must taxpayers foot the bill. There are 
many more industries around the Stepan area to investigate. Are they hushed up? 
I vi11 be kind and not give you names for "ow of the persons who are pushing 
the DOE Plan. Hovever, vhen the t ime comes, I will be glad to speak out only 
vhen I can confront these people. 

You are not fooli"g us; you just wtnt to stymie us. WE WILL NOT LET TUT RAPPEN!!! 

And now for the clincher: : - see 1tr l/13/88 Barrington (NJDEP) to Tergen (Malt 
Products) - those chemicals are some of the same at the MISS; and 6/2/89 letter 
to Schiffman (NJDEP) signed by(DOE)Mr. Wing, 
wells. 

forBrian Walker CDOE-Oak Ridge) on 
We have documentation of one resident who has 96 parts in her veil. If 

It wasn’t for the Concerned Citizens efforts, those people would still be using 
those veils. 

Although, es before, I said there Is much, much more. I think you get the neasage 
for now. 

Si"ccrely. 

l Tetrachlorothyle"e 
Encs: As above 
cc: Ms. J. Yaskin(NJDEP) 

Concerned Citizens 
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Tams, i)EP 
unite on ‘. %“.I- 
‘Utah dan’ * 
by Chris Ncidenberg 

MAnVOOD - A Lkc. 19 West Pawsan 
meeting hewem 2~ md mwal ollr~;als has 
produced unanimous rp;rceme”t for a proposal to 
penancnrly dtsposc thonum-uinad soil ia, 
according to the state‘s commissioner for enwon- 
mental protection. 

Borough Anomey Richard Fibrc a14 members of 
Concerned Citizens of Maywocd anended Ihe 
closed xssion. which was called by the state 
Ikpanmcnr of Environmcnlal Protcnion (DEP). 
Others alrendmg inclodcd DEP Commissioner 
Christopher Dapgett. municipal officsls from Mi. 
Rochclle Park, Wayne. Pcquannock and Mid- 
dlcxx. mpresentarivcs for Co”grcrs”a” R&n 
Toticelli (D-9) and Govcmor-elect lames Florio. 
as well as area slate hwmakcrs. The group 
discussed (I DEP plan to ship waste to the 
Envimarc storage facility over a IO-year p&d. 

The state is trying to solicil support from the U.S. 
Departmen! of Energy (DOE). which has juris- 
dxuon over temporary stonge sites in Wayne, 
Maywcod and Middlercx. for its prc+sal. The 
DEP contends out-of-smte removal could bc $106 
million cheaper (for I total cost of $280 million) 
md take IS fewer yean 018” implcnxming I) WE 
plan. That pla” calls for building l pcrma”cr,t state 
See GROUPS, Page 9 

_ .- --- -- 

Nuional Envirc&emrl Policy Act (NEPA) md rhc 
revised So-d IJW, afaced by the U.S. 
Ewimnmcnti Rot&o” Agency (EPA). She cx- 
plaiacd NEPA mqoims tbc DEP 10 do a” “envimn- 
mnlal impact” study, while Superfond rquircs I 
“rcmcd~~:” rwdy o” the DEP pmposal. 

Kalinias added tie DOE must consider if there 
UC “ufcr ahlmuivc5” lo Lhc Utah proposal. 
Typicall). sk said. UK DOE rmdy period lasts 
from18mWXiISu,WyUn. 

But under the DEP’s plm. Trelr said, the 
dispaal pwxss coold carcinbly stul within a 
yar 10 18 mtbs -if testing pmvcr wwc stored 
at Maywood and ama propcnies i” Rahcllc Park 
urd Lodi un go to Ewixcue. 

Larry Andmon. director ot Utah’s Burcau of 
Radiation Control. said last week he andcipates his 
state will xule on Envimcue’s application to store 
“mixed wasIe’* (which conlains nuclear a”d haz- 
ardous waste) in lhc spring. Trclr said talks with 
the WE arc ongoing to develop a testing plan for 
MJywood waste. 

“They @W~IOC~C) art qyrcnlly well on lhclr 
way N getting their liceme,” said Fiorc. 

Spking at iut week’s Borough Council meet- 
ing, he added Fltio ap~a-s lo uppon the DEP;s 
plan "in principle.” 

For Louise TorcU. sccmuy for Concerned 
Cirizcns of Ma)wmd. the mtning marked a 
signiticant dcvclopmcnt in her 4’6yur battlc to 
rc”o”c hiurn waste. 

“It shows tiat our (Citizens’) work has kc” ver) 
fruitful over the yeas.” said Tomll. “Coosidering 
the cost a”d lime swings which come wilh this 
proposal. the nws is very encouraging.” 

Mayor John Stcuu~ md even Councilma” Thom- 
u Richards. who has been skep:icaJ about chances 
for out-of-state removal. hailed news of last week’s 
meeling. Richards said he was cncoungcd when an 
~vimcue oflicirl ttccnrly told him be thought rhc 
DEP pla” vu workable. 

_- ‘-----.--7 - Rick Frost. Tomcclh s spokesman. aaid the 
cong~~rmtn is still urging !hc DEP (0 search for a 
state sNragc rile while the DOE sfodin New 
kmy’s plan. He added Tcwicclli is co”cmud that 
“misleading pmmiret” might have ban made to 
Maywd residents in the past election cunpaig”. 1 

Daggcti diffcmi with Tonicelli’s contention tint ! 
lbc SUN is obligated to fmd storage sites for waste 
within iu badcn. 

“WC have w obligation.” be said. “This is I ! 
DOE problem. YXCSC arc federal facilities.” 

TRla and Mike Nolan. herd of Concerned 
Citinr. said f&ml elected officials must now 
W* LO obtain funds for rhc clu”up. Trcla sad he 
was “hopeful” such funding could bc obtincd. He 
00tcd that members of the state’s Conpnrsian.7l 
delegrlion sit on key envimnmenl~l cornminces: 
ad hrvc L “strwg voice” on rutiooal envirnnmm- 
lhl Policy. ..c- .-_-.. - _. - . _._ _-. 

i 
I 



hy Chrh Ncldenberg 
MAYWOOD - A state De- 

pmmnl or E”vir”““-&“lal pro- 
teclaon (DEP) official las! wwk 
criticized U.S. Secretary of 
Emrgy James Watkins’ rcpo”s-2 to 
a DEP plan for permanentty 
dumping Uwium-tainted soil in 
Uti. 

Last Thursday, tk DEP rc- 
aivcd from Watkins * one-page 
response to Governor Thomas 
Kern’s lenn pushing a proposal 
to buck roughly 550,ooO cubic 
yruds of dirt in Maywood md live 

l ocher towns IO the Envimcare 

Dcrobcr. shtcs New Jersey’s p an 7 
“cadd save the taapaycrs in cx- 
cuss of $100 million over the life 
of the project: DEP estimates 
place removal costs at $280 mil- 
lion for tJx p&cd. as oppoxd to a 
$386 million price tag it has 
cstbnaled for the in-state option. 

Wntkim’ mponw criticize 
New Jersey for failing to negotiate 
I “federal facility agrcemcnl 
(WA).” according N the U.S. 
~nunl’s nviscd Sipcr(wd 
law. administerrd by EPA. 

“Am FFA would provide tk 
fmmewofi from which affected 

mpon. : ., 
“The 00s; mponse;;+;~ 

il had IX) mspome.” he mid. 
“ThisklterdcumtmsraT~ 
Kcan’s Icllcr. What he (Watkins) 
is saying is it’s om fmdl.” 

Trcla tcitcmtcd Ihe sate’s posi- 
tion chat Ihc IJ.S govmmunt is 
obligated to&an up federal facil. 
itics. Such ritea undo the DEP’s 
propsal m  in Maywood. Wayne 
and Middlesex. Wmk also lies in 
IhJu dkr nra Nwns. 

Mike Nolan. head of Comxtmd 
Citwcns of Maywood, rgnzd. He 

I c”cd a 1984 lener from a DDE 
storage site. Watkins’ letter urges parties msy participate cffecrivtly official lo l U.S. conriusiaul 
the stale to nmoliale with the U.S. in the i&hiution and cval- 

ualion of polcnlill storage op. 
tioos.” statcs Wslkins. “Al- 
though EPA has tcpcatedly r-z. 
qucstcd tJx state of New Jersey to 
nrgotiatc such a” agmzment. the 
state . has thus far dcclincd to do 
so:* 

committee where lh; DOE 
pledged to mlr on finding acd 
budding stooge aus ior waste st 
fukral si:n in New Jersey md 
New York. I Lkpartmcnt 07 Energy (DOE) and 

federal EnvimnmentaJ Pmtcction 
Agency (EPA) to wnon the soil. 
John Tmla. msislanl DEP can- 
missioner. contends the state is 
not obligated to do so. 

‘fix DEP plan calls fax shipping 
din via nil over a I~)zlt-pniod. 
Deprnmcnt 0fGcials contend 
doing so wil! lake IS fewer ycvs 
than siting and building I per- 
mamnt in-state dump. m  the DDE 
has suggested. Thz DDE is sNdy- 
ing the pmfasal. 

Kern’s Icncr. sent tci Watkins ia 

Watkins adds he believes the 
ngma-ncnt ‘:wwld provide the 
best mechanism to lssulc that a” 
mviravnenul review is per- 
fomwd as quickly as is reasonably 
possible.” 

Tmla charged Friday that 
Waucins chow I” evade the state’s 

“Will Mr. W&m pkdse & 
plain why lb2 oppD%%P pmgrm” 
whiih is $100 millii &cape, 
than hi &pmimmt’s plan?- be 
asked. ‘-. _ 

Tmla poinhd ad my DOE plh 
will take b”va-(o complete the 
cleanup pcocetr. 

“Under their s&mtio. by tbc 
time they (Doe) start 10 dig. M  
will have it craned up.‘%e said. 

_D..-,.-.-.--. --L:-~--- -rQ L .--.-r 
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roughly 20 years. She spoke of noted he ma canlimed an 
ailment where hc had mo many 
red blond cells. Tamhurm said 
most neighbors agree that lhe 
slate and fcdcral govcmmcnts 

.must do more lo rid or the 
contamination. 

.,<. 
coumildon’lrralize\vhal Ihey’m 
up againsl.” 

pm&e. 
“Every year &we people ’ 

come out at the same time and say 
the same thing.” Richards 
charged, citing the upcoming 
cleclion. “II’S easy for them to 
criticize because they don? have 
the nponsibilily for making dc- 
cisions.” 

jeopdircd by hmgh eon. Jhat her father suffered akin 
tamitwtimt,’ are demanding that cancer and died aI the age of 64 
local olliiials protect their (though nol from that disease). 
interests in any discussions with when IO other siblings living 
the k&al govcmmc”c. away Iturn the site lived into 

Members of one family whose their 80s and 90s. As for IVX 

I 

pmn~r lived on a Wesl Central mkr. Ponce said she died of 
Awnue home rot .boul20 ycan ovarian cancer al Ihe age 0r 60. 
attended the Boruvgh Ctincil’s 

1 Ckl. 9 mecling to urge that il not 
.Accmding lo Ponce. the form of 

I a8m fuflbcr OuGie contnmina- 
cancer is known lo kc caused by 
low-level radiation. Her dog, she 

, ttm into IRK Maywood lmcrim said. also died of cancer. Ponce 
Slotage Site (MISS). has also sufJercd health 

Members ol the Tambum, Problems. though she dcclincd lo 
, ra,mily blame arca chcmicnl and d&l them. 
:rad~ationamcaminalion maus- “I have seen everyone on that 
iing the duth oJ their parents and ?‘~el (WEBI Central Avenue) 
lamily dog..*Some also corn- 111.” Ponce said. 

‘plrinedolbeal~h pmblcms. Fam- Her brother. John Tamburro. a 
,ily ymbm nowd that other hcohh hoard member. still lives 
relallwr who lived with them arc in Ike same ho& where his 
also concerned. parents died. Tamburro. com- 

Louisc~ Ponce or Elm Semi plaincd of suffering lrom a 
lived with her parents in tbc one- chemical imhalancc which has 
ramily home near the MISS for awed him depression. and 

“A neighbor living on one side 
of me pretends lherc’m nothing 
wrong,” Tamburro said. “Bul 
many 0lhers are very concemcd 

.ahout il. llw older neighbors. in j 
theirM)sand 70s. tell me. ‘We’re 
glad WC don’t have m raise 
children living with this.’ ‘* 

Family members praised Con- 
ccmcd Citizwr ol Moywa*l for 
their work in bringing attention lo 
the problem. 

“II’S nm just Louise Tmcll and 
Mike Nolan.” insisted Ponce’s 
sister. Marie Pclisricr. who 
blames the pollution Tar praluc- 
ing cysts she had removed. 

“All my neighbors 3rc 
intercstcd.” she said. “But it’s a 
matter of gclting them out and 
showingstrength. Thcmsynrmd 

Mayor John Wcuett’ assmed 
thnl the council is doing all it can 
in ncgtiiating with Ihe various 
agencies. 

“if they .dm’i think W&C 
doing ‘anything. they should 
come to Borough Hall and look at 
the files.” he said. 

SICUCII told Ponce the issue is 
, “beyond local compelcncc.” 

and requires that Maywood 
“reach out to the state and 
rcderd govcmmcnls.” 

As to why more arca residents 
have not conristcndy pressured 
govemmmt officials. Ponce rc- 
asoncd that many do nd wanl to 
gcncrate bxl press should they 
decide to sell homes. 

“And elderly ncighbms with 
health problems figure il I’m 65 
or 75 years old. what’s tk sense 
of lighting this.” she said. 

Allcr lasl week’s meeting, 
Councilman Thomas Richards 
critic&d Ponce’s council ap 

Dul Ponce denied tk charge. 
“He’s absolulcly tv,m,g.” sk 

said. “I’ve attended all the meet- 
ings involving tk council and 
Dcpar~mcnt of Energy when 
thorium was the topic.” 

Sk continued. “At far as I’m 
concerned. Councilman Rich. 
ads has ken a detrimcnl lo this 
community when it comes to 
gelling il cleaned up.” 

F’elissiet blamed the problem 
on Rep. R&XI Tonicclli (D-9). 
Responding lor the con- 
gressman. Washington 
spokrmar Rick Frosl said any 
C~lmc action on the DDE 
cleanup mus! be decided by the 
council. 
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.Attorney ‘urges. additi 
_ ..::. ..‘. 

by Chrk Neidenberg 
MAYWOOD - While a 

hdcral .gency asks fur calm. a 
h+r who ha handled thnx 
kgd lcliuns againsl Stcpan 
Chemical Company over con- 
timinatia is iuging a further 
~ca study fw pouibk krlth 
risks.. 

David Tykulsker. .ri cn- 
vimnmcnul *IId labor law 
specialisl in Nenrk,~i-ful- 
Iy repmcntcd the widow of a 
worker rho died of lung cmcer. 
Tykulsker’sclicnt ~Ilcgcdun-rite 
ionizing radialion contributed IO 
tk death of Geurgc Rnky. He 
handled radirmctive mncrirls. A  
state ludrrc ordmd steaan to 
zsate kr fur cws~ng his 

. _ __. 
Tykulskn said Iwb &eks ago 

k ks already filed papers 
refutwnting another client fur 
similar rersum, and plans to tile 
mun papn fur I lhird client also 

uprcI with Stepan. 
Officiats with the U.S. gov- 

cmment’s Agency For Toxic 
Substances and Disease Registry 
(ATSDR) plan lo meet in the 
agency’s Atlanla oflice tumor- 
ruw (Nov. IS) to consider doing 
further “health effects studies” 
cm area residents. IS recam- 
mended in a federally-funded 
3late repon. Gregory Ulirsch. 
ATSDR New Jersey technical 
oflicer. said Atlanta officials 
will link via phone with a state 
health department oflicial to 
review data. Ulirsch prdicted a 
final decision will come in about 
week or two. 

Louivc Rbinski. bn ATSDR 
spoknwaan. stressed three 
mks ago that the state’s 
preliminary findings will nut 
detinilely trigger a further study. 
ATSDR will first seek input 
from state. federal and lmal 
health agencies. including the 

U.S Envimnmcntal Pmtcction 
Apcncy and state Depsrtment of 
Envimnmentnl Protection. 

“This site is being considered 
(fur further study) along with a 
number nationally. But it dusn’t 
mean we cxpcct p~ple tu have 
health pmblcms.” Rbinski said. 

Fabinski added ATSDR might 
conclude then is nut enough 
available scicntitic data fur I 
fact-based study. Some facton 
which must be considcrcd. 
Fabinski said. arc the t ime wer 
which residents have been ex- 
posed. the types’ of pollutant, 
they have hccn exposed to. and 
whcthcr tk bcdy stures the 
chemicals at issue ‘so health cf. 
fccts can be studied. Sk ex. 
plained using caper deaths IO 
conclude there’ PR health risks 
depends on tk rpcchic cancer 
occurring in 13 pullulcd *rc*. 

Tykulsker. however. ca- 
tended lht US. guvcmment 

already has ample data to do a 
further Maywuud robe. and to 
periodically check residents fur 
health problems. 

“Doer Maywoud have a 
problem meriting further 
study?” k asked rhetorically. “1 
say yeah and I’ll go even funkr. 
I mally think there’s thij biram 
idea that you mad dead bodies to 
study. When will this (thinking) 
stop? 

“We know c&inogenic 
chemicals and ionizing radiation 
have exist&d on this ‘bite.” 
Tykultkercontinued. “We know 
the site has teen handled in a less 
than exemplar), msnm. that 
ionizing radiation knows nu 
boundaries and has killed at least 
one wuakcr (Finley). 

“To say Ihen’s no r&cmabk 
chance that M P  rcsidcnu have 
also bnn expxd puts hope 
above logic.” k said. “lk 
alarm-if any - is n~4 undue.” 

The lawyer. who cited the 
presence of. the carcinogen 
benzene cm tk Maywocd 
Superfund site. insisted tk U.S. 
gwcmment cm do more tu help 
residents.. He agreed with 
Fabimki IhnI lu do 8 cancer 
study, one must link “spccitic 
expomu to rpecitic types of 
carlcn.“’ 

“That’s why I’m  upset with 
the notion that yuu need dead 
bodies before studying.” 
Tykdlsker eumpl~incd. 

Tykulskm said the fedeta 
government should also “cl.%ely 
monitor the health status*’ of 
residents. citing lung cunccr 
(which killed non-smoker 
Finley) as an example. 

“Lung cm&r is fatal unless 
it’r~caught ieal early.” he er- 
plained. “The only way you can 
is to luuk for it un a consistent 
basis.” 
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John !3aJeIl casting lhc lie-brc*- 
hg mle. Ihe Llomugh Council 
tejeai¶J;caN~ to lmvc lhmium 

‘UtiedsoilfromsixLodibomcs 
an Jtine 26. halth the bmwah’s 

TbeC3vate’-L4vJimi- 
ikhfs,dtm~ Vslky Road and 
‘Bm)Ca Cowl mast continue living 
lllcu 2300,cubie ymds of thmium 

..- 

soil for tbc nul &we. AI the- 
sane lime. the ‘decisicm kills 
chances la a 1989 cleanup in’ 
Maywood of g.OOLl cubic yards of 
thaiurn ditt. stored behind an 
Essex Smtt car wash. The soil 
would have been moveI to the 
Maywocd Interim St&age Site 
(MISS) off W-1 Hunter Ayenw. 

?be vote followd a Lhrec-hour 
special macling ate&d by abcat 
35 msidcnls. A ‘majority who 
spoke urged mcm+s tp,~ject the 

” - 

plan..as oudined by the U.S. 
rkparbnent of Energy (DOE). 
Joining Stewrt were Replblican 

Related story 
page 3 

council membcm Jim Smith. Peg 
Earley and William Gmnstra. 
SuppaIting k-2 DOE’s plan wcn 
Replblicans An&my Nlpoli. 
Joseph Pteziosi and Dcmccnt 

nKmusRiihuds. - 
L&pile the vote. Jrma Wa& 

am. head of the DOE’s F-ly 
Utilized Sites Remedial Action 
Program @WRAP& said &de- 
ptimcnt will conbnuc working 
with Mqwmd. 

“We’rr ad kwing:’ be said 
l u chc meeting, referring to 
cridcs’ chaqy that the DOE vied 
threatening ~bc borough. “R’s OUT 
pref- to work rilh the com- 
munity and to addmsa their con- 
- ‘F 

cems my way we cm. We will 
cvntimzc to have a dialogue with 
M~yWOOd.” 

Wagoner said that m a ~sult of 
the vote. a ddrd of the $8 to St0 
milli catmarked la borough 
cleanup elfmr over Ibc M’tl two 
years will be divened to another 
FUSRAP site. Ile said two-thirds 
of the funds will be applied to the 
DOE’s Remedial lnvcsligatmn 
Feasibility Study of contamination. 
See MAVWOOD, Page 5 
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CLERK 
MARY ANNE RAMPOLLA 

~(201) 845.6655 

BOROUGH OF MAYWOOD 
459 MaywoodAvenue.Maywoacl,NJ 07607 

Ho". Robert Torricelli 
court Plaza 
25 Main Street 
Hackensack, NJ 07601 

MAYOR 
JOHNASTEUERT.JR 

COUNCIL PRESIDENT 
WlLLiAMBGRUNSTRA.JR 

COUNCILMEMBERS 
JOSEPHSPREZIOSI 

ANTHONYNAPOLI 
THOMASH.RlCHAROS 

JGANT.WINNIE 
THOMASBMURPHY 

June 7, 1990 

Dear Sir: 

In light of the recent decision by the Department of 
Environmental Protection Agency to transport the radon 
contaminated soil in Montclair and surrounding communities 
to a storage sit@ in Utah, I would urge all our legislature 
representatives, both federal and state, to immediately 
proceed with whatever means are necessary to ensure that 
Maywood's project is transported to a similar site in Utah. 

Appnrantly, Montclair is moving in the right direction;-we 
should do the same. 

mr 
cc Mayor 3 Council 

Atty. DeLorenzo 
Letters also mailed to: 
1. SC". Paul Contillo 
2. ASSY. Patrick J. Roma 
3. rsssy. William P. Schuber 
4. Hon. Bill Bradley 
5. Hon. Frank Lautenberg 

. 
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!&&M M  to Chemical worker’s wi&w 
The widow of a former 

who wu er- 
pwd to thorium at a chemical 
company ia the borough baa won 
$109,900 aqd $91 . week for ths 
rest of her life in settlement of II 
workar’a complnution claim, her 
attor”ey uid IledaY. 

David Tykuhker, rho mpm- 
rented Halan Finky and tha &AU 
of her husband, George Finlay, 
mid the aettlemsnt appeala to be 
the first ~tanming from sxpowa 
(0 thorium, a radioactive element, 
at Stepan Chemicals. 

George Finley dkj Aug. 17, 

IYM, *ram . form of lung cancLIr 
that d&on attributed to expo- 
m m  to thorium at the plant, where 
he worked for 40 yeam. Tykulsker 
said part of Finley’s joh involved 
cleaning out buildings whom tbor- 
ium had been atored. He never 
worn pmtectivs gear. He retired in 
1978 and ww dignossd with can- 
cer in 1962. 

Tykubkar uid he believed tbs 
settlement mprcrsnb the fimt 
time M  employ& death haa bean 
pmved to be Id&d to *xpcmure to 
thorium at the company. He laid 
he did not know how many e,n- 
ployees worked at Stepan befom 
1981, when the thorium XVY(III dia. 
covered. or how many other em. 

ployaes might have been eqomd 
to the matarid. He &o said that 
he wan unawam of any Gmihr 
auib sgainat Stepan. 

John O’Brien. the company’~ 
plant manager. said thii in the tint 
such suit he haa heard of regarding 
the thorium. 

Helen Finley nued the company 
last year for mmpensation. md  l 
decision wan handed down Dec. 6 
by Judge R. Richard Kluhinaky, 
who preaidea over c- for the 
state Department of L.&&B Divi- 
sion of Compensation. Tykulaker 
said he did not learn of the award 
until Tuesday. 

The thorium on the site wan 1sR 
over from the old Mayrood 

-.-_- 

Chemical Work8 Company, wbkh 
pmcewd thorium from 1916 to 
1957 forlantema and ammunition. 

The property w(u later pulchMed 
by Stepan Chsmieql. which pro- 
duud$rgmte., oh, and other 

csoga Finky worked at i. 
~aywood Chemical Work and 
moved to Stsprn when the r.ww’s: 
ty wan aold 

The thorium L now being kept’ 
in temporary ltory on the St& 
pm mpmty, which ir w the fed- 

!i 
l a  

oral uperfund liet and ir elated ta 4 
ba cleaned up by the U.S. Depart- w 
msnt of Energy. The work is not 

~ 

expected to be finbhed until the IO 
1990s. the department baa acid. u) 
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Response C-l 

The DOE believes that its staff has acted in a professional and ethical manner with 
regard to response actions at the Maywood site. Nothing presented in M r. and M rs. Torell’s 
letter indicates otherwise. W ithout substantiation for the allegations made, there is no basis 
for an investigation. 

Response C-2 

All documents submitted by commenters, including M r. and M rs. Tore& are 
reprinted in this work plan-implementation plan. Where the material speaks for itself, no 
additional comments are necessary. 
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Elxhibit D 
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07367 D 

69 Lenox Avenue 
Haywood, NJ 07607 
December 11. 1990 

D-l 

D-Z 

Mr. Lester K. Price, Director 
Technical Services Division 
U.S. Department of Energy 
Oak Ridge Operations 
Post Office Box 2001 
Oak Ridge, Tennessee 378314723 

Dear Mr. Price: 

Enclosed are photos of the signs carried by concerned citizens of Haywood 
and Wayne who picketed the DOE Scoping Heeting of December 6, 1990. 

Please read the comments on the signs and provide with your responses. 

One sign is missing. It states “Admiral Watkins - It’s time to set 
the Roe boat adrift”. 

we look forward to your responses and please ask Hr. Kaup (NJDEP) to 
assure you that there were no AEC contracts for thorium with HU,’ 
or stepan. And no DOE authority for Fusrap activity In Maywood and Wayne, 
thus P.L. 98-50 was conjured. - 

ChaiTCItGlU / 
Concerned Citizens-Maywood 

CC: Admiral J. Watkins (DOE) 
Robert Wing WA) 
J. Yaskin (NJDEP) 
Wm. Reilly (EPA) 

-- 

-- 

-. 

__ 
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i. 

i i 

Response D-l 

Signs are not submitted as part of the record of the scoping mmeeting. Therefore, 
copies of the signs enclosed with Mr. Nolan’s letter are not included, and no response to 
them is required. 

r L 
Response D-2 

The Manhattan Engineer District and the Atomic Energy Commission both 
purchased thorium from the Maywood Chemical Works, a commercial thorium processor. 
Stepan Chemical Company (now Stepan Company) was never in the business of handling 
radioactive materials and, thus, had no thorium contracts with the federal government. 

1 

- 

The DOE’s authority for action at the Maywood site derives from a specific 
authorization by Congress under the Energy and Water Authorization Act of 1984 to 
conduct a decontamination research and development project at the Maywood and Wayne 
sites. The DOE assigned the project to FUSRAP. 

i 

I- 

I 
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Issues Raised at the Public Meeting, 
December 6, 1990 

Hackensack, New Jersey 
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Issues Raised at the Public Meeting, 
December 6,199O 

Hackensack, New Jersey 

Because of the length of the transcript, it was decided that it would not be included 
in this Responsiveness Summary. Issues raised will be summarized and responded to. A 
complete copy of the transcript can be found in the administrative record at the Maywood 
Public Library or can be obtained, if desired, by writing a request to Mr. Lester Price at the 
address given in Response D-l. The following is a summary of the issues raised, identified 
by the person who raised the issue. 

Comments of John Tamburro 

Issue. Mr. Tamburro described the elements of his cancer cluster study. 

Response. Mr. Tamburro’s testimony at the public meeting covered his study and 
the issues raised in this written submittal. Responses to his study were provided in 
Responses A-l through A-30. 

Comments of Louise Ponce 

2 years 

Issue. Ms. Ponce questioned the long period of the study. 

Response. See Response B-l. 

Issue. The issue was raised regarding whether mixed waste could be disposed of 
from now. 

Response. Under EPA’s Land Disposal Restrictions, Title 40, Part 268, of the Code 
of Federal Regulations, a variance was granted until May 81992, on the prohibition for land 
disposal of mixed wastes (those that contain radioactive materials and also contain specific 
hazardous chemicals). Until that deadline, it is possible to dispose of mixed wastes without 
prior treatment. What will happen when this deadline is reached is conjecture, but, it must 
be assumed for the time being, that EPA will follow the regulation and require pretreatment 
of these wastes after May 8, 1992. 

Issue. Will DOE move the Maywood waste to the Envirocare site in Utah? 

Response. This option will receive the same consideration as other disposal options 
in the Feasibility Study. There has been no decision to eliminate any option at this tune. 
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Issue. The DOE has said many times that if DOE could find a place to move the 
Maywood wastes, they would. Now that the Envirocare site in Utah is available, DOE won’t 
move the wastes. 

Response. As noted above, DOE has not foreclosed any option for disposal. 
However, because the Maywood materials are designated as lle(2) by-product materials 
under the amended Atomic Energy Act, they may be excluded from disposal at the 
Envirocare site under the terms of its license with the Utah Bureau of Radiation Control 
and the terms of the agreement between the Utah Bureau of Radiation Control and the 
NRC that gave Utah Agreement State Status. This issue must be resolved. For the present, 
all potential sites have equal status. No site has been excluded from consideration. : 

Issue. Will DOE consider buying homes on West Central Avenue that are 
contaminated? 

Response. The DOE has no plans to purchase homes in the vicinity of the Maywood 
site. Characterization studies show that it is feasible for all known sites to conduct remedial 
or removal actions that will reduce contaminant levels to DOE guidelines or below. 

Issue. What is under the MISS pile? 

Response. A description of the MISS waste pile is given in Section 3.1.1 of this work 
plan-implementation plan. Most of the lowest surface is the original MISS soil. Some soil 
was excavated to prepare for the pile. This went either into the pile itself or was pushed 
to the side. The ground surface was packed down and a 64nch layer of sand was placed on 
top with a berm at the perimeter. A liner was placed on the sand and an additional 6 inches 
of sand was placed over the liner to serve as a collection system for any liquids that might 
collect within the pile. Twelve inches of fine material was spread over the sand and then 
the contaminated soii and rubble were piled above. Finally, the pile was covered with 
another liner and the two liners were sealed together at the edges. 

Issue. Are the people on West Central Avenue exposed to more radiation when 
more soil is brought onto the MISS pile? 

Response. See Response A-9. 

Issue. Has room been cleared to add another pile on the MISS? 

Response. An area was prepared on the MISS in 1985 to handle additional soils 
from Lodi. Those wastes were never excavated due to restrictions imposed by the Borough 
of Maywood. Thus, the prepared area was not used and, in the intervening time, has 
deteriorated to the extent it could no longer be used for additional wastes. No new pile 
could be created on the MISS without additional site preparation. 
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Issue. W h e n  th e  M IS S  pi le  is o p e n e d  does  it increase th e  e m issions to  th e  

res iden tia l  a rea  nea rby?  

Response . In  tes tim o n y  g iven  by  M r. R ichard  R o b e r tson, B e c h te l  N a tiona l , Inc ., a t 
th e  D e c e m b e r  6 , 1 9 9 0 , pub l ic  m e e tin g  in  Hackensack , N e w  Jersey,  h e  stated th a t, w h e n  it 
was  necessary  to  o p e n  th e  pi le,  dus t con trol measu res  we re  e m p l o y e d  a n d  m o n i to r ing  
stat ions we re  p laced  a r o u n d  th e  o p e n i n g  to  record  th e  level  o f any  e m issions. These  
measu res  wou ld  con trol dus t e m issions a n d  keep  th e m  with in D O E  requ i remen ts. 

The re  m igh t a lso  b e  radon -222  a n d  radon -220  gas  e m issions a t these  tim e s . W ith  
r a d o n , it is n o t th e  gas  b u t th e  decay  p roduc ts fo r m e d  w h e n  th e  gas  decays  th a t a re  th e  
hea l th  haza rd . For  a  p u ff o f r a d o n , by  th e  tim e  m a n y  o f these  decay  p roduc ts have  fo r m e d  
they  a n d  th e  r a d o n  gas  wou ld  b e  subs ta n tial ly d i lu ted in  th e  a tm o s p h e r e  a n d , the re fo re , 
wou ld  b e  ind is t inguishable  from  th e  no rma l  backg round  levels o ff th e  site. 

C o m m e n ts o f G regory  A l len 

Issue. Has  overseas  t reatment  a n d  d isposa l  o f th e  M a y w o o d  was tes  b e e n  
researched?  W ill th a t b e  a  cons idera tio n  in  th e  select ion o f th e  fina l  so lu t ion? 

Response . T h e  Feasibi l i ty S tudy  wil l  cons ider  al l  o p tions  fo r  d isposa l  o f th e  
M a y w o o d  was tes . O verseas  t reatment  a n d  d isposal ,  a l though  a  un ique  p roposa l , wi l l  n o t b e  
ru led  o u t a  pr ior i  a n d  wil l  b e  sc reened  o n  a  pa r  wi th al l  o the r  o p tions . 

Issue. Is fund ing  cur ren tly a l located fo r  th e  t reatment  a n d /o r  d isposa l  o f th e  
M a y w o o d  was tes?  

-  Response . T h e  D O E  p lans  fo r  remed ia l  a n d  remova l  ac tions , inc lud ing  b u d g e tary  
project ions,  ex te n d  severa l  years  into th e  fu tu re  b u t th e  abil i ty to  init iate a n d  comp le te  these  
p lans  d e p e n d s  u p o n  annua l  appropr ia tions  from  Congress . Cur ren tly, D O E  has  on ly  
rece ived  Congress iona l  funds  to  con tin u e  work  u n til th e  e n d  o f th e  1 9 9 1  Fiscal  Y e a r  ( the 

! e n d  o f S e p te m b e r  1 9 9 1 ) . 

Issue. Have  remova l  ac tions  b e e n  cons idered  u ti l izing state haza rdous  was te  
d isposa l  faci l i t ies? 

r  Response . A s S e n a tor  C o n til lo tes tifie d  a t th is  pub l ic  m e e tin g , N e w  Jersey has  n o t 
b e e n  ab le  to  site any  haza rdous  was te  site, ne i the r  chemica l  no r  radio logical ,  wi th in th e  state 
boundar ies . S ites  to  b e  c rea te d  by  c o m p a c ts o f states u n d e r  th e  Low-Leve l  Rad ioac tive 
W a s te  P o licy A m e n d m e n ts o f 1 9 8 5  (Pub l ic  L a w  99 -240 )  a re  n o t in tended  to  hand le  la rge  

% . vo lume , low concen trat ion nuc lear  was te  as  exists a t th e  M a y w o o d  site. Thus , th e  sugges tio n  

I 
o ffe red , wh i le  apprec ia te d , does  n o t a p p e a r  to  b e  a  feas ib le  o p tio n . 
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Comments of Senator Paul Contillo 

Issue. The schedule for dealing with this site is unacceptable. 

Response. See Response B-l. 

Issue. The State of New Jersey has been unable to site any hazardous waste site 
within the state boundaries. A bipartisan bill supporting the movement of the Maywood 
wastes to the Utah site has been sponsored by Senator Contillo. 

Response. The DOE appreciates the information supplied by Senator Contillo. At 
the point in the RI/FS-EIS where alternatives are enumerated and evaluated, this experience 
upon the part of New Jersey will be taken into consideration. 

Comments of Mayor John Steuert 

site. 
Issue. The schedule proposed for remedial action will foreclose the use of the Utah 

Response. The DOE is constrained to follow.the steps laid out in the Superfund 
process and to follow the process agreed to in the Federal Facility Agreement signed jointly 
by EPA Region II and DOE. It is hoped that these actions will not foreclose any options 
for the eventual resolution of the Maywood site problems. 

Issue. Is it possible that taxes can be retrieved from the federal government for 
those lost on the MISS site due to federal ownership? 

Response. In responding to Mayor Steuert at the public meeting, Mr. Fiore stated 
that DOE would be willing to meet with representatives of the borough and explore this 
issue. A convenient time and place can be arranged by contacting Mr. Fiore. 

Comments of Ruth Bahto 

Issue. Ms. Bahto expressed anxiety over the safety of her children due to the 
Maywood Site wastes. 

Response. The DOE empathizes with Ms. Bahto’s concerns. However, the survey 
of Ms. Bahto’s property did not show it to be contaminated. In the short term, DOE will 
strive to control excess doses to the citizens in the vicinity of the Maywood site to as low as 
reasonably achievable. In the long term, DOE desires to resolve this problem and reduce 
excess doses as much as feasible. 

-_ 

-- 
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Issue. Ms. Bahto urged the movement of the Maywood site wastes to Utah. 

Response. This option is one of several that will be considered in the evaluation of 
disposal alternatives in the RI/FS-EIS. 

Comments of Robert Breslin 

Issue. Mr. Breslin expressed frustration at the slow pace of action and urged DOE 
to move the waste out of Maywood. 

Response. See Response B-l. 

Comments of Charles Judd 

Issue. The Envirocare of Utah site, as of November 30, 1990, can accept mixed 
waste. 

Response. The DOE appreciates this information. The DOE’s reading of the terms 
of the license issued by the Utah Bureau of Radiation Control and the permit issued by the 
Utah Bureau of Solid and Hazardous Waste to Envirocare is that only naturally occurring 
radioactive material (NORM) mixed with hazardous constituents defined by the Resource 
Conservation and Recovery Act may be disposed of at the site. The DOE believes that the 
Maywood site radioactive materials classify as by-product material, not NORM, and 
therefore they may be restricted from the site. The DOE is aware of the NRC’s expressed 
intent to review Envirocare’s request for a license to accept and dispose of uranium and 
thorium by-product material, as defined in Section lle(2) of the amended Atomic Energy 
Act, at its Clive, Utah, site. The DOE will monitor the NRC’s action. Until this issue is 
resolved, DOE cannot state whether the Envirocare site is an acceptable option for 
Maywood site waste disposal. In the meantime, disposal at this site remains one of many 
options that will be considered in the feasibility study. 

i i Issue. Envirocare is uncertain as to what will happen after 2 years when the 
U.S. Environmental Protection Agency’s mixed waste national capacity variance expires. 

Response. The DOE is also uncertain about this. 

Issue. Envirocare would like to meet with DOE to resolve DOE’s concerns with 
regard to disposal at Envirocare’s Utah site. 

Response. The DOE would be willing to explore the Envirocare option. 
Arrangements for a meeting can be made through Mr. Lester Price at the DOE Field Office 
(see Response D-l for address). 
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Comments of Dr. George Brush 

Issue. The solution to the Maywood waste problem  can be expedited. 

Response. As stated in the responses to others with this similar concern, the process 
laid out in the Super-fund regulations and in the Federal Facility Agreement unfortunately 
lead to an extended schedule. The DOE believes that to be fair to all parties concerned and 
to avoid legal challenges that m ight extend the process even longer, the process should be 
adhered to strictly. -- 
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APPENDIX E 

RELATED FEDERAL PROJJXTS 

DOE has prepared EIS documents for other programs and other sites under its 
remedial action program that are similar to the documents that will be used as references 
in implementing the CERCLAiNEPA process at the Maywood Site. Examples include: 

l U.S. Department of Energy, 1983, Final Environmental Impact Statement, 
Remedial Actions at the Former vitro Rare Metals Plant Site, Canonsbulg, 
Washington County, Pennsylvania, DOE/EIS-0096-F, 2 vol., July. 

l U.S. Department of Energy, 1984, Final Environmental Impact Statement, 
Remedial Actions at the Former l&o Chemical Company Site, South Salt 
Lake, Salt Lake County, Utah, DOEIEIS-0099-F, 2 vol., July. 

l U.S. Department of Energy, 1985, Final Environmental Impact Statement, 
Remedial Actions at the Former Vanadium Corporation of America Uranium 
Mill Site, Durango, La Plata County, Colorado, DOE/EIS-0111-F, 2 vol., Oct. 

l U.S. Department of Energy, 1986, Final Environmental Impact Statement, 
Remedial Actions at the Former Climax Uranium Company Uranium Mill 
Site, Grand Junction, Mesa County, Colorado, DOE/EIS-0126-F, 2 vol., Dec. 

l U.S. Department of Energy, 1986, Final Environmental Impact Statement, 
Long-Tern Management of the Existing Radioactive Wastes and Residues at 
the Niagara Falls Storage Site, DOE/EIS-0109-F, April. 

In addition, the U.S. Nuclear Regulatory Commission and the U.S. Environmental 
Protection Agency have prepared EISs on various related programs, proposed standards, 
and specific sites, including: 

l U.S. Environmental Protection Agency, 1982, Final Environmental Impact 
Statement for Remedial Action Standards for Inactive Uranium Processing 
Sites (40 CFR 192), Vols. 1 and 2; EPA 520/4/82-013-l, -2, Oct. 

l U.S. Nuclear Regulatory Commission, 1983, Final Environmental Statement 
Related to the Decommissioning of &he Rare Earths Facility, West Chicago, 
Illinois, Docket No. 40-2061, Kerr-McGee Chemical Corporation, NUREG- 
0904, May. 

l U.S. Environmental Protection Agency, 1986, Final Environmental Impact 
Statement, Proposed Wastewater Treatment Facilities for Eastern St. Charles County, 
Missouri, Including: Duckett Creek Sewer Dism’ct, St. Peters Sewer District, 
St. Charles Sewer District, Portage de Sioux Dism’ct, EPA 907/9-86-003, May. 



__ 

E-2 

l U.S. Nuclear Regulatory Commission, 1989, Final SuppZement to the Final 
Environmental Statement Related to the Decommissioning of the Rare Earths 
Facility, West Chicago, Illinoir, Docket No. 40-2061, Kerr-McGee Chemical 
Corporation, NURJZG-0904, Supplement No. 1, April. 
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TABLE F.l English/Metric Equivalents 

Multiply BY To obtain 

acres 

cubic feet (ft’) 

cubic yards (yd3) 

degrees Fahrenheit (“F) - 32 

feet (ft) 

ldoJ-= k4 

gallons W) 
inches (in.) 

miles (mi) 

pounds (lb) 

short tons (tons) 

short tons (tons) 

square feet (ft’) 

square yards (yd*) 

square miles (mi*) 

0.4047 hectares (ha) 

0.02832 cubic meters (m3) 

0.7646 cubic meters (m3) 

0.5555 degrees Celsius (“C) 

0.3048 meters (m) 

3.785 liters (L) 

0.003785 cubic meters (m3) 

2.540 centimeters (cm) 

1.609 kilometers (km) 

0.4536 kitogr~S 0%) 

907.2 kilograms (kg) 

0.90718 metric tons (t) 

0.9290 square meters (m*) 

0.8361 square meters (m’) 

2.590 square kilometers (km*) 
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TABLE FZ Metric/English Equivalents 

Multiply BY To obtain 

centimeters (cm) 0.3937 inches (in.) 

cubic meters (mS) 35.31 cubic feet (b) 

cubic meters (m”) 1.308 cubic yards (yd3) 

cubic meters (m’) 264.2 gallons W) 
degrees Celsius (“C) + 17.78 1.8 degrees Fahrenheit (T) 

Hectares (ha) 2.471 acres 

~ogr=Qs cw 2.205 pounds (lb) 

~Ogr~S (kg) o.cQ1102 tons, short (t) 

kilometers (km) 0.6214 miles (mi) 

liters (L) 0.2642 gallons (sa 
meters (m) 3.281 feet (ft) 

metric tons (t) 1.1023 short tons (tons) 

square kilometers (km’) 0.3861 square miles (mi3 

square meters (m’) 10.76 square feet (ti!) 

square meters (m*) 1.196 square yards (yd’) 
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