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1. BACKGROUND

1.1 SITE BACKGROUND

1.1.1 Scope, Purpose, and Report Organization

The U.S. Army Corps of Engineers (USACE) retained EA Engineering, Science, and

Technology (EA), under Contract No. DACW31-01-F-0158 to conduct a screening level

ecological risk assessment (SLERA) and baseline human health risk assessment (HHRA) for

selected areas of the former Lake Ontario Ordnance Works (LOOW), located in Niagara County,

New York.

The USACE has determined that a summary report would assist stakeholders in understanding

the risk assessment process, risk identified at LOOW, and the path forward for the LOOW site.

This summary report includes the following:

 a summary of the results of the SLERAs and HHRAs of selected exposure units (EUs),

 the regulatory constraints governing the remedial process for the AOCs, and

 a general overview of the Defense Environmental Restoration Program for Formerly

Used Defense Sites (DERP-FUDS) remedial process.

The report is comprised of three sections:

 Section 1 – Purpose, general site background, review of DERP-FUDS policy and the

remedial process as defined by the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA), and an overview of the risk assessment

process.

 Section 2 – Summary of the SLERA and HHRA results for selected EUs on LOOW.

 Section 3 – Presents the general path forward for the EUs included in the current risk

assessments.

Both the SLERA and HHRA are presented in detail under separate cover (EA 2008a, EA 2008b).

Those individuals seeking only to gain an understanding of the risk results for EUs included in

current LOOW SLERA and HHRA are encouraged to refer directly to Section 2.
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1.1.2 Site History

The original Department of Defense (DoD) LOOW facility, approximately 7,500 acres in size,

was constructed in 1942 for the production of the explosive compound trinitrotoluene (TNT).

LOOW was decommissioned in 1943 after nine months of operation. Subsequently, various

parcels of the former LOOW were transferred to government and private entities including, but

not limited to, the U.S. Air Force and Navy for production of experimental rocket fuel (Air Force

Plant 68 [AFP-68] and Navy Interim Production Pilot Plant [NIPPP], respectively); the U.S.

Army for a NIKE missile base; the U.S. Army for a chemical warfare depot; the U.S. Army

Manhattan Engineering District (MED) (which later became the Atomic Energy Commission

[AEC] and then the Department of Energy [DOE]) for radioactive waste storage; private

companies for municipal and hazardous waste handling and storage; and the Town of Lewiston.

Figure 1 presents the major current property owners of the former LOOW, the current use by

each property owner, and easements that had been acquired in the early 1940s to support LOOW.

Former DoD facilities, as well as former and current non-DoD owners and site users, had the

potential to impact environmental media with a variety of chemical compounds. A detailed

history of the LOOW site and DoD facilities, as well as site use subsequent to ownership and use

by the DoD, is presented in the History Search Report (EA 1998).

To assess potential impact to environmental media from DoD facilities, a number of site

investigations have been conducted by the USACE on the former LOOW site over the last

15 years. Earlier studies focused on single property parcels or specific structures. Some of the

studies employed a limited sampling and/or analytical program for DoD marker compounds only

(e.g., boron, lithium, and explosives). Based on results of previous investigations, as well as a

LOOW history search (EA 1998), some areas of LOOW were recommended for no further

action due to no suspected impact from DoD activities. For those areas with suspected impact

from DoD activities, a comprehensive approach was undertaken with a phased remedial

investigation (RI). Phases I, II, and III were performed in 1998, 2000, and 2006 (EA 1999, 2002,

and 2008c). Multiple properties were sampled and evaluated. Due to the suspected wide range

of chemicals used for the TNT plant and for subsequent operations (such as AFP-68),

environmental media were analyzed for a suite of chemical constituents including volatile

organic compounds (VOCs), semivolatile organic compounds (SVOCs), metals, pesticides,

polychlorinated biphenyls (PCB), and explosives. This large analytical suite was performed on

samples collected from areas with potential environmental impact from DoD site use with little

or no suspected environmental impact from other potentially responsible parties (PRPs).
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A Phase III RI, conducted in 2006, addressed the underground utility lines formerly used by the

DoD (EA 2008c). The investigation is referred to as the underground utility remedial

investigation (UURI) and was conducted in two distinct phases:

 the non-intrusive phase - consisting of locating the lines through evaluation of available

historical drawings, site geophysics, and camera surveys; and

 the intrusive phase - consisting of collection of sludge, wastewater, and soil samples from

within and adjacent to the lines.

The UURI was limited to sludge and wastewater within the lines, subsurface soil beneath, and

surface soil at discharge points associated with underground utilities. The UURI focused only on

the underground utilities that were put in place to support the formerly used defense sites within

the footprint of LOOW and that did not appear to have been impacted heavily by non-DoD site

users. Subsequent to the closing of the LOOW TNT manufacturing plant in 1942, the area

included in the UURI was used by other DoD agencies, specifically by the Air Force for an

experimental high-efficiency borane fuels plants AFP-68 and by the Army for a NIKE Base.

The majority of the underground utilities are on property currently owned by WM, Somerset

Group, and the Town of Lewiston. However, a discharge line (referred to as the 30-in. outfall)

from the formerly used LOOW wastewater treatment plant (WWTP) to the Niagara River

traverses multiple property owners, including the Lewiston-Porter Central School District.

The history of site investigations performed by the USACE is detailed in several documents

(EA 1998, 1999, 2002, 2008c). These documents are contained in the Administrative Record for

LOOW. In addition, numerous investigations have been performed on portions of the former

LOOW by current property owners to support current site activities. The results of many of

these investigations are also summarized in the History Search Report (EA 1998). A copy of the

Administrative Record, including the previous investigations and the History Search Report, is

located at the Lewiston Public Library, Youngstown Public Library, and the USACE-Buffalo

District.

In addition to the investigations conducted by the USACE, the Niagara County Department of

Health (NCDOH) completed a private well study (NCDOH 2006). The results of the study were

issued in March 2006. The NCDOH delineated an area near LOOW for the identification of

private wells. The area included parts of the Towns of Lewiston and Porter that are north of

Route 104 and west of Ransomville Road. The NCDOH identified 117 private wells within the

delineated area. Eleven of the wells are actively used as a drinking water source, 8 are used for

other non-potable activity, 20 are abandoned, and 78 wells are not in use. Of the 11 private wells
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reported as potable, six were identified as secondary groundwater sources (i.e., public water was

the primary drinking water source). This study concluded that only a small number of private

wells in the study area were active (19 of 117). Thirteen of the 19 active wells were sampled in

September and October 2005. The wells were sampled for temperature, turbidity, pH, total

coliform, heterotrophic plate count, E. coli, chloride nitrate/nitrite, phenol, fluoride, lithium,

drinking water metals (arsenic, boron, copper, manganese, nickel, lead, and vanadium), nuclear

chemistry parameters, pesticides, PCBs, VOCs, and SVOCs. Results of the well samples were

compared to Maximum Contaminant Levels (MCLs) allowed in drinking water sources. If an

MCL was not available for a compound, the New York State Department of Environmental

Conservation (NYSDEC) Class GA groundwater standard was used. The bacteriological

analysis indicated 11 of the 13 wells exceeded water quality standards for coliform. Two wells

exceeded turbidity standards. Five wells exceeded the MCL for one parameter. In each case the

parameter was different: chloride, phenol, arsenic, manganese, and lead. The NCDOH issued

advisories to well owners whose wells exceeded the regulatory MCL for the five parameters

noted above.

1.2 CERCLA AND DOD ENVIRONMENTAL RESTORATION PROGRAMS

The CERCLA of 1980, 42 United States Code (U.S.C.) 9605, as amended by the Superfund

Amendments and Reauthorization Act (SARA) of 1986, Pub. L. 99-499, governs the actions

taken in response to a release or threatened release of a hazardous substance, pollutant, or

contaminant, in order to protect the public health or welfare or the environment. The National

Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal

Regulations (CFR) Part 300, is the regulation promulgated by the U.S. Environmental Protection

Agency (USEPA) to provide the organizational structure and procedures for responding to

hazardous substance releases and threats of release under CERCLA. The risk assessment is an

integral part of the RI process included in the NCP, 40 CFR Part 300.

1.2.1 Defense Environmental Restoration Program - Formerly Used Defense Sites

(DERP-FUDS)

The DERP was established by Section 211 of SARA and codified in 10 U.S.C. 2702-2706 and

2810-2811. Its purpose is to identify, investigate, and clean up contamination from hazardous

substances, pollutants, and contaminants, and correct other environmental damage resulting from

DoD activities that endangers public health, welfare or the environment. DERP also provides for

DoD components to respond to hazardous substance releases/threatened releases at currently

owned installations as well as at installations that are scheduled to be realigned or closed. Other
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agencies, such as the DOE, respond to hazardous substance releases/threatened releases under

their own programs and regulations.

The FUDS program was established to address locations that, before October 17, 1986, were

under the jurisdiction of the Secretary of the DoD and were owned, leased, or otherwise

possessed by the United States. Properties currently owned by the DoD, or transferred

subsequent to October 17, 1986 have been investigated under the DoD Installation Restoration

Program (IRP) for active facilities.

Due to facility status (e.g., active versus formerly used), current owner (i.e., DoD, DOE, or non-

governmental entity), and subsequent DoD site use, there have been several programs and

projects occurring within the entire former LOOW site to evaluate possible adverse impacts from

hazardous substances, pollutants, and contaminants. Many of the projects and investigations are

detailed in the History Search Report (EA 1998). A brief summary of some programs governing

the investigation of LOOW is presented below.

Some portions of the LOOW site are still owned by the DoD or were owned subsequent to

October 17, 1986 and have been investigated under the DoD IRP for active facilities. Examples

of these types of areas include the following.

 The Army National Guard Weekend Training Site located adjacent to and north of

Balmer Rd.

 The former missile silo area of the former NIKE Base, located adjacent to and south of

Balmer Rd, and now owned by Southport Rail Transfer, LLC.

Because these facilities are still under DoD ownership (or were under ownership subsequent to

October 17, 1986), they are not eligible for investigation conducted under DERP-FUDS and

were not included in the risk assessments.

Other areas of the former LOOW are formerly used facilities owned by and/or impacted by the

DOE and are being investigated under the Formerly Utilized Sites Remedial Action Program

(FUSRAP). Examples of these include the following.

 The Niagara Falls Storage Site (NFSS) located adjacent to and north of Pletcher Road.

 Areas on property owned by WM in the vicinity of the NFSS (designated by the DOE as

Vicinity Properties E, E’, and G).
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The FUSRAP was developed specifically to address radiological hazards originating from the

United States’ early nuclear program. This includes wastes produced by projects initiated to

develop nuclear weapons in support of the MED’s mission in the early 1940s. For the DERP-

FUDS projects, only impacts not associated with MED activities are eligible for evaluation.

MED impacts are to be assessed by the FUSRAP. Radiological chemicals of potential concern

(COPC) at LOOW are due to MED related projects or from naturally occurring radionuclides

found in slag and are excluded from the DERP-FUDS projects.

Note that some areas were initially evaluated, then transferred to or proposed for another

program or project based upon additional information gained during ongoing investigations and

individual program regulations (for example, Vicinity Property G Drum Area). The SLERA and

HHRA summarized in this report were performed by the USACE as part of a project authorized

by the DERP-FUDS. Figure 2 illustrates the main properties included in the authorized DERP-

FUDS project investigations and risk assessments at time this report was authorized. Note that

the DoD has been released from liability for further CERCLA action on the Somerset Group

property though a recent legal action (Syms vs. USA 2008).

The policy and guidance for eligibility, management, and execution of the FUDS program is

found in USACE Engineering Regulation (ER) 200-3-1 (USACE 2004). ER 200-3-1 sets forth

the process by which a FUDS project is authorized. An integral part of the authorization process

is development of an inventory project report (INPR), which presents an inventory of the

possible projects that may be proposed. The INPR process begins with a determination of

whether a particular property is FUDS-eligible, based on criteria set for the in ER 200-3-1. If the

property is FUDS-eligible, the INPR also identifies FUDS-eligible projects on that property.

There are five different project types within DERP-FUDS as summarized below.

 HTRW projects include environmental response actions at an area of a FUDS-eligible

property where, as the result of DoD activities, a response is needed. Response actions

address hazardous substances, pollutants, and contaminants; petroleum, oil, or lubricants

(POL); DoD-unique materials; hazardous wastes or hazardous waste constituents; low-

level radioactive materials or low-level radioactive wastes (not under the purview of

FUSRAP); and explosive compounds released to soil, surface water, sediments, or

groundwater as a result of ammunition or explosives production or manufacturing at

ammunition plants.

 Containerized-HTRW (CON/HTRW) projects include response actions at an area of a

FUDS-eligible property to address underground storage tanks (USTs), aboveground

storage tanks (ASTs), transformers, hydraulic systems, investigation derived waste
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(IDW), and/or abandoned inactive monitoring wells. A CON/HTRW project may also

involve removal of contaminated soils resulting from a leaking UST or other container,

and long-term corrective actions involving significant soil and groundwater response

actions following UST closure or removal.

 Building demolition and debris removal (BD/DR) projects are response actions at an area

of a FUDS-eligible property to address the demolition and removal of unsafe buildings

and structures and the removal of unsafe debris. BD/DR projects are limited to property

that has been owned continuously by a State or local government or the Alaskan Native

Corporation subsequent to DoD’s ownership/control of the property.

 Military munitions response program (MMRP) projects include response actions at an

area of a FUDS-eligible property related to military munitions and explosives of concern

(MEC) and their constituents (MC) as the result of DoD activities at the FUDS.

 PRP projects involve activities at FUDS-eligible property or an area of a FUDS-eligible

property where DoD may bear potential CERCLA liability for hazards or hazardous

substance releases along with other parties.

Each one of these project types is well defined in ER 200-3-1 and is specific in defining the

activities that can be performed by the USACE during execution of the project. At LOOW, areas

are being evaluated through an ongoing authorized HTRW project or are proposed for evaluation

under a recently authorized project (i.e., CON/HTRW or MMRP projects) (see Section 1.2.2).

1.2.2 Authorized LOOW FUDS Projects

Project authorization is complete when the INPR is finalized, the project has been approved by

the appropriate USACE Division Commander, and an authorization memorandum has been sent

to the USACE District in which the FUDS is located.

Based upon the INPR originally prepared for LOOW in 1986, an HTRW project was authorized

to begin evaluation of the formerly used portions of the LOOW site. The work performed to date

by the USACE, including this SLERA and HHRA summary, has been performed under this

authorized HTRW project. However, based upon additional information included in the History

Search Report, site reconnaissance, interviews with current property owners, and results of

previous and ongoing investigations, it was evident that other projects, for example a

CON/HTRW, MMRP, and PRP project, were eligible for authorization at LOOW. These project

types were recently authorized pursuant to a revised INPR and finding of determination of

eligibility (FDE) (USACE 2008).
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Recognition and understanding of which type of project has been authorized is important

because the USACE does not have authority to thoroughly evaluate the AOCs, or some types of

impact within AOCs, if the impacts fall outside the framework of the authorized project. Figure

3 illustrates areas of potential DoD impact. Note that there are several AOCs within the portions

of LOOW formerly used by the DoD with suspected impact from DoD activities. However, only

a subset of these has been included in the HHRA and SLERA. Information obtained during the

history search and ongoing investigation has indicated that many of the AOCs may be addressed

under a PRP project and not necessarily under the currently authorized HTRW project. Impacts

from non-DoD site use, such as initiation of a response action by someone other than the DoD,

may result in the AOC being removed from further evaluation under the HTRW project.

1.2.3 Summary of CERCLA Process

ER 200-3-1 requires that USACE comply with CERCLA, the NCP, Executive Orders 12580 and

13016, and applicable DoD and Army policies in managing and executing the FUDS program.

The CERCLA process is presented in Figure 4 and described below. Where there are substantive

differences between the CERCLA process and the process conducted within DERP-FUDS

projects, the differences have been noted.

NPL Listing

Feasibility
Study

Remedy Design
and

Implementation

*Remedial
Investigation

(Includes Risk
Assessment)

*AOCs included in the currently
authorized HTRW project are
undergoing the risk assessment
process.

Note that under FUDS,
project authorization
replaces the National
Priority List (NPL)
process and occurs during
site discovery. LOOW is
not on the NPL.

Long Term
Monitoring and

Review

Site Inspection
Site Discovery

Record of Decision
or Issuance of

Decision Document

Proposed Plan
and 30-Day

Public Comment
Period

NPL Delisting

Note that LOOW
is not on the NPL.

Note: A removal action may be initiated at any time during the process if human health or the environment is in immediate danger.

Preliminary
Assessment

Under FUDS, site discovery and preliminary
assessment is part of the INPR process.

Remedial
Investigation*

FIGURE 4 CERCLA PROCESS

1.2.3.1 Site Discovery

FUDS sites are identified through concerned citizens and property owners as well as the INPR

process.
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1.2.3.2 Preliminary Assessment and Site Inspection

The first step in the CERCLA process for a FUDS is two initial studies known as the Preliminary

Assessment (PA) and Site Inspection (SI). Both studies include collecting and reviewing

available information to determine the magnitude of the problem posed by the site. Several site

reconnaissance and research reports for LOOW have been performed under the authorized

HTRW project, including a Summary Report Field Reconnaissance Survey of Selected

Properties (Acres 1988), a Document Search/Background Report (Acres 1989b), a History

Search Report (EA 1998), and several previous investigations (Acres 1989a, 1990, 1992).

Collectively, these provided the PA and SI information necessary to move forward in the

CERCLA process. This information was also used to propose revisions to the INPR for LOOW.

At the conclusion of an SI, the site may be scored by the USEPA using a standard system called

the Hazard Ranking System (HRS). The HRS considers potential relative risks to public health

and the environment from release or threatened release of chemicals at the site. However, the

USEPA is not conducting or requiring the investigation at LOOW. Therefore a HRS score was

not developed by the USEPA for LOOW, but a HRS score was developed by the USACE for

several LOOW AOCs as part of the Preliminary Contaminant Assessment (Acres 1992).

1.2.3.3 NPL Listing

If the overall potential risks at a site are determined to be significant based on its HRS score,

USEPA may nominate the site for placement on the NPL. The NPL is a listing by the USEPA of

the top-priority sites that are eligible for investigation and remediation under the CERCLA.

Although LOOW has not been ranked by the USEPA, ranking performed as part of the

Preliminary Contaminant Assessment indicated a relatively low HRS score that would not

warrant a NPL listing. Note that within the FUDS investigation process, the INPR authorization

process replaces NPL listing and provides the information necessary to justify further evaluation

of the site.

1.2.3.4 Remedial Investigation and Feasibility Study

The next step involves two related studies, the RI and the Feasibility Study (FS). The RI

includes sampling and data collection to evaluate the nature and extent of impacts at the site. As

part of the RI, a risk assessment is performed to identify and quantify the risks that the site

potentially poses to public health, welfare, and the environment. The risk assessment evaluates

potential present and hypothetical future risks in the absence of remediation and determines the

need and extent of remediation. Those AOCs on LOOW included in the current risk assessments
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summarized by this report are at the RI step in the CERCLA process. If, based on conclusions of

the risk assessments and remedial management decisions, the AOCs are determined to pose a

concern for current and potential site users, a FS will be conducted for those areas exhibiting risk

above acceptable threshold values. During the FS, remedial alternatives are identified and

evaluated based on nine criteria: overall protectiveness of human health and the environment;

compliance with Applicable or Relevant and Appropriate Requirements (ARARs);

implementability; short-term effectiveness; long-term effectiveness and permanence; reduction

of toxicity, mobility; and/or volume; cost; state acceptance; and community acceptance. The

alternatives are analyzed individually against each criterion and then compared with one another

to determine their respective strengths and weaknesses. Based on the comparison, a preferred

cleanup alternative is selected and proposed at the conclusion of the FS.

1.2.3.5 Removal Actions

A removal action can be conducted at any time during the CERCLA process if the site poses an

imminent threat to public health or the environment. A removal action is an immediate (short-

term) action, such as the implementation of a temporary alternative that is taken to safeguard

public health or the environment. In cases where more than a six-month planning period exists

before a removal action will begin, an Engineering Evaluation/Cost Analysis (EE/CA) is

prepared in order to identify the objectives of the removal action and evaluate various

alternatives with respect to cost, effectiveness, and implementability. After the removal action is

completed, the environmental investigation or remediation process resumes according to the

appropriate step in the CERCLA process. Some areas of the former LOOW have undergone a

removal action under the current HTRW project. For example, removal actions were performed

on the following at LOOW:

 the TNT waste lines associated with the TNT plant (with the exception of small section,

still under consideration for removal, that was inaccessible during the initial removal

action),

 the final mixing house of the wastewater treatment plant (WWTP), and

 the chemical waste sewer lines associated with the former AFP-68.

1.2.3.6 Proposed Plan and Public Comment Period

Upon completion of the FS, a Proposed Plan is published, which summarizes the remediation

alternatives evaluated in the FS. The Proposed Plan describes the preferred clean up strategy

proposed by the lead agency (for example, the USACE) and the supporting regulatory agencies.
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The Proposed Plan is then submitted for public comment for a 30-day period, which may be

extended an additional 30 days upon timely receipt of a request from a member of the

community. None of the areas currently included in the ongoing HTRW project have reached

this level within the CERCLA process.

1.2.3.7 Decision Document

At the conclusion of the public comment period and following consideration of community

comments and support agency input, the lead agency will make the final remedy selection. This

final remedy selection is issued in a Record of Decision (ROD) (for those sites listed on the

NPL) or in a Decision Document (DD) (for sites such as LOOW, which are not listed on the

NPL and are being investigated under DERP-FUDS). These are legal public documents that set

forth and explain the remediation alternatives to be used at the site. The DD includes a

Responsiveness Summary that contains responses to significant public comments received

during the public comment period on the Proposed Plan.

1.2.3.8 Remedy Design and Implementation

After the DD is signed, the Remedial Design (RD) phase of work is initiated. The RD includes

preparation of engineering reports, technical drawings, and specifications to describe

implementation of the selected remedy. Upon approval of the RD by the lead agency, the

Remedial Action (RA), or the actual construction and implementation of the selected clean-up

alternative, is initiated. The RA is implemented until clean-up objectives are achieved.

1.2.3.9 NPL De-Listing

A site may be removed from the NPL upon determination that no further response is required to

protect human health or the environment. This step is not applicable for sites not listed on the

NPL, such as LOOW.

1.2.3.10 Long-Term Monitoring/Review

After RD/RA activities have been completed, if contamination remains at the site above levels

that allow for unlimited use and unrestricted exposure, then the lead agency (e.g., the USACE)

must review the action at a minimum of every five years to evaluate the continued protectiveness

of the remedy as per 40 CFR 300.430 (f)(4)(ii).
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1.3 SUMMARY OF RISK ASSESSMENT PROCESS

As discussed in Section 1.2.3, the HHRA and SLERA are integral parts of the RI process

included in CERCLA. The objectives of the risk assessments are to estimate the potential risk

and hazard to ecological and human receptors at the LOOW site caused by previous DoD

activities within areas eligible for investigation under the authorized DERP-FUDS HTRW

project. The results of the SLERA will be used to determine whether contaminants in any area

pose negligible risk to ecological receptors or if sufficient ecological risk is present to warrant

consideration of a more detailed baseline ecological risk assessment (BERA). A BERA will be

performed only if it is deemed necessary based upon results of the SLERA, ecological

management decision goals, and the results of the HHRA. The results of the HHRA will be used

to determine if COPCs at the site pose a concern to human receptors such that a remedial action

may be warranted based upon current and planned future site uses and remedial management

decisions.

The sections below (Sections 1.3.1 and 1.3.2) present a general overview of the risk assessment

process. Section 2 presents a summary of the risk assessment performed on selected exposure

units at LOOW.

1.3.1 Ecological Risk

Unlike a HHRA, an ecological risk assessment evaluates risk to populations and not individuals.

The ecological risk assessment involves evaluating site receptors of concern and choosing

representative species as assessment endpoints to evaluate risk to other species and overall

ecological risk at the site. Site exposure concentrations, based upon reported chemical

concentrations in site media, are calculated to represent chemical concentrations across an entire

site. The site exposure concentrations are compared to toxicological thresholds (e.g., soil

screening benchmarks that represent concentrations below which adverse ecological effects are

not expected) or are used to calculate dietary doses that are compared to established threshold

doses that represent the dose below which adverse ecological effects are not expected. Because

exposure parameters, measurement endpoints, and toxicity of compounds differ between human

and ecological receptors, it is not uncommon to see a chemical driving risk for ecological

receptors that does not drive risk for human health and vise versa. For example, several metals

(i.e., aluminum, copper) often drive risk for ecological receptors but rarely do for human

receptors. Similarly, PCB often drive risk for human health, but not necessarily for ecological

receptors due to differing measurement endpoints (i.e., cancer end points are not assessed for
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ecological receptors) and toxicity values (separate PCB Aroclors are evaluated for human health

where ecological risk is assessed based on combined total PCB toxicity values).

1.3.1.1 Screening Level Ecological Risk Assessment

A SLERA is a portion of a BERA and is comprised of the first two steps of the ecological risk

assessment process.

 Step 1 – Screening level problem formulation and ecological effects evaluation: includes

development of a conceptual site model (CSM) to present exposure pathways based upon

known or suspected constituents and the fate and transport of those constituents. An

evaluation of the ecotoxicity of those constituents is performed. A list of possible

receptors of concern at the site is developed, and selection of assessment and

measurement endpoints (explicit expressions of environmental values to be protected) is

made. Contaminant toxicological threshold concentrations that represent the lowest

observed adverse effects level (LOAEL) or the no observed adverse effects level

(NOAEL) for COPC are selected.

 Step 2 – Screening level exposure estimate: the potential for risk to ecological receptors

is assessed by comparing site exposure concentrations to the toxicological thresholds.

The full BERA process is summarized in Section 1.3.1.2. The SLERA is a conservative

assessment of risk performed to evaluate the need and level of effort necessary to conduct a

BERA. A SLERA provides a general indication of the potential for ecological risk and

eliminates those chemicals that cause negligible ecological risk. Generally, site-specific

assumptions are not used during a SLERA; however, for the LOOW SLERA, certain refinements

were incorporated in the interest of a more accurate and realistic risk assessment, as described in

Section 2.2.1. These refinements are typically performed in Step 3 of a BERA, which includes

more refined, realistic, and site-specific assumptions and exposure scenarios, and, if necessary,

additional site sampling (e.g., toxicological investigations) to more thoroughly evaluate risk.

The conclusion of the SLERA results in a scientific management decision point (SMDP). A

SMDP is a point in the ecological risk assessment process at which a decision must be made on

whether adequate information had been gained by the preceding step and how to proceed. The

decision is typically made by the risk managers and risk management team with consideration of

comments from the stakeholders. The SMDP at the conclusion of the SLERA Step 2 takes into

account the following:
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1. Is ecological risk at the site negligible (possibly requiring no further action),

2. Is the potential for ecological risk is great enough and sufficient information

exists to proceed with a remedial action, or

3. Is further information and evaluation are needed to better define potential

ecological risks at the site (i.e., BERA).

Answers to the questions are based upon comparison of measurement endpoints to toxicological

thresholds, evaluation of other site information (e.g., background constituent concentrations,

qualitative evaluation of site ecological communities based upon site visits), current and possible

future land use, and best professional judgment. An affirmative response to question one may

result in a recommendation for no further action for evaluation or mitigation of ecological risk at

the site.

A negative response to question one or an affirmative response to question two will result in a

recommendation for additional risk evaluation. This additional evaluation may be collection of

additional site data or more site-specific refinements to incorporate into the SLERA. An

affirmative response to question three may result in a recommendation for further evaluation of

the site through remaining BERA steps (presented in Section 1.3.1.2 below). However, as is the

case with several EUs at LOOW, an affirmative response to question three may lead directly to a

FS to evaluate remedial alternatives, without requiring a BERA – particularly since the LOOW

SLERA has already incorporated site-specific refinements as required by Step 3 of the BERA.

Furthermore, some EUs at the site exhibiting ecological risk are determined to have human

health risks above threshold values as well. Potential remediation of COPCs contributing to the

ecological risk would also be considered in remedial alternatives evaluated during the FS

performed as a result of HHRA. The results from the SLERA will be used to develop remedial

goals for the ecological COPCs.

1.3.1.2 Baseline Ecological Risk Assessment

The full ecological risk assessment process is comprised of eight steps as per guidance

distributed by the USEPA (USEPA 1997). Steps 1 and 2 were discussed above, as they comprise

the SLERA. A brief description of Steps 3 – 8 is presented below:

 Step 3 – BERA problem formulation: a refinement of assumptions used in Steps 1 and 2

to include more site-specific information to reassess chemicals of concern, assessment

endpoints, and exposure pathways and development of a hypothesis to test whether site



1-15

related chemicals are causing adverse affects on assessment endpoints. Note that this

step was actually performed as part of the SLERA for LOOW.

 Step 4 – Study design and data quality objective process: includes refinement of the CSM

and development of a sampling plan (i.e., for bioaccumulation and tissue residue studies,

for example) and data quality objectives to gather sufficient data to evaluate the

hypothesis developed in Step 3.

 Step 5 – Field verification of sampling design: includes a site visit to ensure that the

samples proposed in Step 4 can be collected.

 Step 6 – Site investigation and analysis: sample collection and data analysis are

performed.

 Step 7 – Risk Characterization: includes assessment of risk and a description of the risk

including uncertainties in the assessment process. This step also results in a threshold

concentration (or concentration range) for adverse effects on the assessment endpoint for

each environmental media evaluated.

 Step 8 – Risk Management: evaluates the need for remediation based upon the risk

exhibited at the site and other considerations, such as background concentrations,

available technologies, review of ecological risk with respect to human health risk.

Many of the steps are followed by a SMDP requiring evaluation of the risk assessment at that

point and determination of whether adequate information is available to make a risk decision and

move forward in the process, or obtain additional information. None of the AOCs or EUs

included in the current authorized HTRW project have undergone or are recommended for a

BERA (see Section 3).

1.3.2 Human Health Risk Assessment

The HHRA evaluates potential sources of contamination and routes of migration based on

current and potential future site uses. The HHRA results are based upon potential exposure

pathways that can occur or are reasonably likely to occur in the future. The HHRA is conducted

to determine baseline risks associated with exposure to reported chemicals at the site and

evaluates the reasonable maximum exposure (RME) that is likely to occur at the site. The

baseline risk assumes no remedial actions or other means of exposure reduction (i.e., the use of

personal protective equipment [PPE], digging restrictions, etc.). As a result, risks calculated in

the HHRA are considered potential and are used as a guideline in making risk management

decisions. The HHRA methodology involves a four-step process:



1-16

 Step 1 – Hazard Assessment: the identification of COPCs (based upon screening against

risk-based screening values).

 Step 2 – Exposure Assessment: the identification of potential receptors and exposure

pathways, development of CSMs to describe the media impacted with COPC, and the

route of exposure of the COPC to the current or future human receptor is evaluated. This

step also includes the calculation of site exposure concentrations representative of the

RME scenario for each COPC.

 Step 3 – Toxicity Assessment: the consideration of the types of potential adverse health

affects associated with exposure to COPCs. The assessment is performed in two steps:

hazard identification and dose-response assessment. Hazard identification is the process

of determining that a COPC may cause adverse effect. The dose-response assessment

involves researching USEPA’s quantitative evaluation of the existing toxicity

information and characterization of the relationship between the dose of the COPC and

the incidence of potentially adverse health effects. This results in selection of USEPA-

derived (non-carcinogenic reference doses [RfD]) and carcinogenic (slope factors [SFs])

toxicity values for COPCs.

 Step 4 – Risk Characterization: the estimation of chemical intakes for the identified

receptor populations to estimate both carcinogenic risk and non-carcinogenic effects. In

this step, the toxicity values are combined with the estimated chemical intakes for the

receptor populations to estimate separate carcinogenic risks and non-carcinogenic effects

for each receptor of concern identified in Step 2.

1.3.2.1 Human Health Risk for Non-Carcinogenic Compounds

The potential human health risks associated with exposures to non-carcinogenic COPCs are

estimated by comparing the daily intake of a non-carcinogenic COPC with the chemical-specific

RfD, as per USEPA guidance (USEPA 1989). A hazard quotient (HQ), based on dividing the

intake by the RfD, is derived for each COPC. If a HQ or the sum of several HQs from several

COPCs exceeds 1 there may be concern that potential adverse systemic health effects will be

observed in the exposed populations. For consideration of exposures to more than one chemical

causing systemic toxicity via several different exposure pathways, the individual HQs from each

pathway are summed to provide an overall hazard index (HI). If the HI is less than 1, then no

adverse health effects are likely to be associated with exposures at the site. However, if the total

HI is greater than 1, separate endpoint-specific HIs may be calculated based on toxic endpoint of

concern or target organ (e.g., HQs for neurotoxins are summed separately from HQs for renal

toxins). Only if an endpoint-specific HI is greater than 1 is there a potential concern about health

effects for that endpoint.
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1.3.2.2 Human Health Risk for Carcinogenic Compounds

Carcinogenic risk is estimated as the incremental probability of an individual developing cancer

over a lifetime as a result of exposure to a potential carcinogen. Interpretation of the significance

of the cancer risk estimate is based on public policy. USEPA, in the NCP (40 CFR Part 300)

(USEPA 1990), states that:

“...For known or suspected carcinogens, acceptable exposure levels are generally concentration

levels that represent an excess upper bound lifetime cancer risk to an individual of between 10-4

and 10-6.”

This is equivalent to a range of 1 additional cancer incident in 10,000 people to 1 additional

incident in 1,000,000 people. The numerical estimate of excess lifetime cancer risk is calculated

by multiplying the lifetime cancer average daily intake (LADI) of a COPC by the SF (risk per

unit dose).
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2. SUMMARY OF RISK AT SELECTED EXPOSURE UNITS (EUS) AT LOOW

2.1 DESCRIPTION OF EXPOSURE UNITS

The AOCs with no known impact from non-DoD entities were assessed to determine the

appropriateness of combining areas into EUs to facilitate the risk assessment process. A

qualitative assessment of contaminant type and distribution, AOC history, similar

terrain/vegetation, and industrial processes was performed to make EU determinations. The

following list details the areas contained within each EU.

 EU 1 – WM Property, AFP-68 Process Areas 2, 4, 7, 8, 11, and 20.

 EU 2 – WM Property, AFP-68 Process Area 10.

 EU 3 – WM Property, Nitration Houses.

 EU 4 – WM Property, Trash Pit and Area C.

 EU 5 – Somerset Group Property, AFP-68 Process Areas 3, 5, and 6, storage warehouses

30 and 30A, Area 18N, and Temporary Buildings T1 and T2.

 EU 6 – Town of Lewiston Property, WWTP Vicinity Shops.

 EU 7 – Town of Lewiston Property, WWTP.

 EU 8 – Occidental Chemical Corporation Property, Ground Scar.

 EU 9 – Modern Disposal Corporation – former LOOW incinerator.

 EU 10 – Various Property Owners – former LOOW underground utilities.

Figure 5 illustrates the location of EUs 1 through 9 within LOOW. The WWTP (EU 7) has not

been included in the risk assessment at this time due to limited available analytical data and

pending investigations. Figure 6 illustrates the location of the underground utilities within the

former LOOW.

While these EUs are the same for both the SLERA and HHRA, some AOCs within the EUs did

not have routes of exposure for ecological receptors. These include AFP-68 Areas 3, 5, the

northern portion of Area 6, and the underground utilities. Surface soil in these areas had been

removed and replaced with clean fill in support of an asbestos abatement project or was not a

media of concern. In addition, the underground utilities are located greater than 2 feet below

ground surface (bgs) and were not included in the ecological risk evaluation. As per USEPA

guidance, risk to ecological receptors exists only if there is a stressor (a physical, chemical, or
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biological entity that can induce an adverse ecological response [USEPA 1997]) and a route of

exposure for that stressor to affect a receptor. Because the source of contamination (the surface

soil) had been removed, there was no longer a route of exposure for ecological receptors, so

these AOCs were not evaluated in the SLERA.

2.2 BRIEF DESCRIPTION OF MEDIA, EXPOSURE PATHWAYS, SITE

RECEPTORS, AND DECISION POINTS

2.2.1 Screening Level Ecological Risk Assessment (SLERA)

For the SLERA, the medium of concern was surface soil. There are no natural aquatic habitats

within the AOCs evaluated in the SLERA. Similarly, subsurface soil was not addressed because

there are not complete exposure pathways to ecological receptors. Generally, 99 percent of

ecological receptors inhabit the 0 to 1 foot (ft) deep interval of soil. Therefore, only samples

collected from 0 to 1 ft below ground surface (bgs) were included in the SLERA.

Although site-specific information and refinement of exposure scenarios is not typically

performed in a SLERA, certain refinements were incorporated into the LOOW SLERA. These

refinements included the use of wet weights, rather than dry weights, for incidental soil and food

organisms in the food-web exposure assessment. Bioaccumulation factors are used to estimate

chemical concentrations in wildlife food rather than assume concentrations are equal to dry

weight soil concentrations. Area use factors are used to calibrate the exposure of wide-ranging

receptors, rather than assuming that these receptors receive all of their exposure from a given

site. These refinements are discussed in more detail in Section 4.2 of the SLERA and were

incorporated such that the information would be adequate to make a risk conclusion at the SMDP

(EA 2008a).

The CSM indicated that exposure of constituents to receptors in surface soil was either through

direct contact (for lower trophic level plants and invertebrates), incidental ingestion of soil by

wildlife, or ingestion by wildlife of plants or prey that had incorporated the constituent. Based

on the CSM, terrestrial vegetation and soil invertebrates were identified as receptors of potential

concern at the lower trophic level ecosystem. For higher trophic levels, four mammals (eastern

cottontail, white-tailed deer, short-tailed shrew, and red fox) as well as two birds (American

robin and red-tailed hawk) were selected as receptors of potential concern.

Based upon the receptor of potential concern, two assessment endpoints were selected for the

LOOW SLERA:
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 Protection of populations of terrestrial plants and soil invertebrate communities.

 Protection of populations of bird and mammal species.

Selected measurement endpoints to predict the response of the assessment endpoint to

constituent exposure included:

 Comparison of calculated surface soil site exposure concentrations to soil-screening

benchmarks for plants and invertebrates.

 Comparison of calculated dietary doses of COPC to threshold doses for birds and

mammals.

HQs were used as the comparison method for the selected measurement endpoints. A HQ of

greater than 1 indicated the potential for ecological risk. It is important to recognize that HQs

are not a measure of probability (in other words, a HQ of 10 does not indicate that the probability

of risk is 10 times higher than a HQ of 1). The SLERA process is sufficiently conservative so

that an HQ less than 1 indicates that unacceptable risks to that given receptor are not likely. For

LOOW, a decision rule, based on the HQ, was developed and presented in the Work Plan and

states:

 If all NOAEL HQs in an EU are less than 1, negligible risk is inferred and no further

action is warranted, and

 if one or more HQs for any chemical/receptor combination exceeds 1, a SMDP is

invoked.

In the summary of ecological risk, some site factors (including background constituent

concentrations and observed general vigor of site vegetative communities) were used as evidence

in the SMDP and risk conclusion. For example, only those COPC concentrations resulting in a

HQ greater than 1, occurring at more than one location, and in concentrations greater than

background, were considered as driving risk (Section 2.3). In addition, current and possible land

use was also considered. For example, the areas included in the SLERA are not currently

managed as an important habitat resource, nor were there any endangered species in the area.

Furthermore, the property owned by WM is currently used as a permitted hazardous waste

treatment, storage, and disposal facility. WM will manage the property in perpetuity due to the

nature of the landfill operations ongoing at the property (NYSDEC 1999).
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2.2.2 Human Health Risk Assessment (HHRA)

For the HHRA, risk-based screening was conducted as part of a hazard assessment (see Section

1.3.2) to determine COPCs. The purpose of selecting COPCs is to identify those chemicals that

may, as a result of a risk evaluation, contribute significantly to human health risks at the site.

The risk-based screening eliminates those chemicals that do not contribute to human health risks.

The USEPA Region 9 Preliminary Remediation Goals (PRGs) were used for risk-based

screening purposes in the HHRA. Although the USEPA has recently published Regional

Screening Levels for consistency nationwide (September 2008), the HHRA was initiated in

2004, well before the release of the new screening levels. Both the Region 9 PRGs and the

Regional Screening Levels are based upon the same exposure parameters and exposure

pathways. Therefore, the Region 9 PRGs are sufficiently conservative for screening purposes

and have been retained as the risk-based screening values. A detailed explanation of the COPC

screening process and the list of COPCs for each EU are presented in the HHRA report (EA

2008b). A potential for human health risk exists only if a COPC is present in a media with a

complete exposure pathway to a human receptor.

Based on site use, the exposure assessment identified potential receptors for EUs 1, 2, 3, and 4

(all located within WM-owned property under restricted use) to be the:

 current and future adolescent trespasser;

 current and future adult trespasser;

 current and future operations/maintenance worker;

 current and future commercial worker; and

 current and future construction worker.

For EUs 5, 6, 8, and 9 (all located within properties with unrestricted use), potential receptors are

the:

 current and future adolescent trespasser;

 current and future adult trespasser;

 current and future operations/maintenance worker;

 current and future commercial worker;

 current and future construction worker;

 future resident adult; and

 future resident child.
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For EU 10, only the following are considered potential receptors for exposure to the underground

utilities:

 future resident adult,

 future resident child, and

 future construction worker.

For those utilities located only on WM property, only the construction worker is considered a

potential receptor. The resident was not considered for EUs 1, 2, 3, and 4 due to WM’s perpetual

caretaker status for the area included in these EUs (NYSDEC 1999). The perpetual caretaker

status prohibits residential use of the area. A description of the exposure assumptions for each

receptor is included in the HHRA (EA 2008b).

Based on the exposure assessment, the media requiring evaluation for the LOOW HHRA

included soil (surface and subsurface soil), groundwater, wastewater, sludge, surface water, and

sediment. Soil was evaluated for all EUs at the LOOW site. Also, although both surface and

subsurface soil samples were collected, subsurface soil, alone, was not considered a media of

concern for receptors. Rather, it was assumed that those receptors contacting subsurface soil

would also contact surface soil due to mixing from construction practices. Therefore, for those

receptors contacting subsurface soil, the surface and subsurface soil data sets were combined for

each EU to represent total soil. The risk assessment was performed for exposure to total soil.

Soil samples were collected from both systematically established sampling locations (i.e., an

established sampling grid on the AOC) with no bias towards any particular area of the AOC,

from locations placed specifically to characterize potential contaminant sources (“biased”

locations), and from directly beneath underground utilities. Potential or suspected contaminant

sources included areas of sparse vegetation, former storage tank areas, former process area

buildings, areas exhibiting discolored soil, etc.

Groundwater was evaluated at EUs 1, 3, 4, 5, and 6 although many of the borings did not

indicate the presence of water bearing intervals. Furthermore, within EUs 1, 3, and 5,

groundwater from the water table aquifer was encountered in some portions of the EU but not in

others. In EU 2, groundwater was not encountered in quantities sufficient enough to perform the

proposed sampling program. For EU 8, subsurface soil concentrations were compared to impact

to groundwater screening criteria (USEPA 1996). No COPCs in subsurface soil exceeded the

impact to groundwater screening criteria. As a result, groundwater samples were not evaluated

for EU 8. Groundwater was assessed as a drinking water source for potential residents at EUs 5

and 6. Evaluating groundwater as a drinking water source is a conservative measure because the
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general quality of groundwater in the area of LOOW is considered poor due to the low hydraulic

conductivity in the aquitard (indicating impeded flow), in addition, there is wide availability of

municipal water supply in the area (Golder 1985, 1993). Groundwater was not assessed as a

drinking water source for EUs 1, 2, 3, and 4 due to WM’s perpetual caretaker status

(NYSDEC 1999) that prohibits residential use of these areas.

Inorganic sample results for groundwater are analyzed for both the total (unfiltered and

potentially containing particulates) and dissolved (free of particulates) fractions. Receptors were

evaluated for the total or dissolved fraction based upon the possible exposure scenario. The

construction worker is expected to contact the total inorganic fraction of groundwater, since this

exposure is incidental while performing construction activities outside. The resident is evaluated

for exposure to the dissolved inorganic fraction because groundwater is assumed as a tap water

source. The use of groundwater as a tap water source would occur through the use of wells that

would effectively screen groundwater, reducing fine particles and resulting in only the dissolved

inorganic fraction remaining.

For the sludge and wastewater media, the receptors of concern, exposure parameters, and risk

evaluations were performed based upon the possibility of coming into contact with these media.

There are different types of structures within the former LOOW that contain sludge and

wastewater. These structures include: the more accessible pits, vaults, and sumps located within

some DoD process areas; and less accessible underground utilities. For the trespasser and

maintenance worker, risk from sludge and wastewater from within more easily accessible vaults,

pits, grates, floor drains, etc., within EUs 1, 2, and 3 was assessed. It was assumed that the

trespasser and maintenance worker would not access the sludge and wastewater from within the

underground utility lines. For the resident and construction worker, it was assumed that both

receptors could come into contact with sludge and wastewater from within the underground

utility lines during site construction and renovation. For EU10, the sludge and wastewater media

refers to solids and liquids identified within the underground utility lines and vaults, pits, grates,

floor drains directly associated with the underground lines. Sampling locations were based upon

results of a camera survey and targeted deposits and standing liquid within the lines. If sludge

deposits and wastewater were not observed, subsurface soil samples were collected at specified

intervals. The sludge and wastewater media does not include sediment or water in man-made or

natural surface water drainages.

Only one surface water and one sediment sample was collected for EU 10. The samples were

collected from the Southwest Drainage Ditch, beneath the 30-in. outfall line, where it traverses

the ditch.



2-7

The media and routes of exposure evaluated for potential risk to each of the human receptors that

are detailed above are summarized in bullet form below. Note that COPCs were not identified

for all media/exposure route combinations for each EU. Risk was assessed only for those media

where COPCs were identified and a complete exposure pathway existed within the EU.

 For commercial workers:

o dermal contact with and incidental ingestion of surface soil;

o inhalation of dust particulates from surface soil; and

o inhalation of VOCs from vapor intrusion of VOCs from groundwater into

buildings.

 For trespasser (adult and adolescent):

o inhalation of dust particulates from surface soil;

o dermal contact with surface soil and with wastewater and sludge from accessible

pits, vaults, and sumps only;

o incidental ingestion of surface soil and of wastewater and sludge from accessible

pits, vaults, and sumps only; and

o ingestion of game meat (deer).

 For construction worker:

o inhalation of dust particulates from total soil (combined surface and subsurface

soil);

o inhalation of VOCs in ambient air volatilized from groundwater;

o dermal contact with total soil (combined surface and subsurface soil),

groundwater, surface water, sediment, sludge and wastewater (from within

underground lines and associated pit, vaults, and sumps), and from wastewater

and sludge from accessible pits, vaults, and sumps;

o incidental ingestion of total soil (combined surface and subsurface soil),

wastewater and sludge (from within underground lines and associated pit, vaults,

and sumps), wastewater and sludge from accessible pits, vaults, and sumps,

groundwater, surface water and sediment;

 For operations/maintenance worker:

o inhalation of dust particulates from surface soil;

o dermal contact with surface soil and with wastewater and sludge from accessible

pits, vaults, and sumps only; and
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o incidental ingestion of surface soil and of wastewater and sludge from accessible

pits, vaults, and sumps, only.

 For resident (adult and child):

o inhalation of dust particulates from total soil (combined surface and subsurface

soil);

o dermal contact with total soil (combined surface and subsurface soil);

o incidental ingestion of total soil (combined surface and subsurface soil);

o ingestion of game meat (deer);

o ingestion of home-grown produce;

o inhalation of VOCs from vapor intrusion of VOCs from groundwater into

buildings;

o ingestion of groundwater as a drinking water source (EUs 5 and 6 only);

o dermal contact with surface water and sediment;

o incidental ingestion of surface water and sediment;

o dermal contact with sludge and wastewater from underground utilities; and

o incidental ingestion of sludge and wastewater from underground utilities;

o ingestion of groundwater as a drinking water source in EUs 5 and 6.

Note that for the resident, risks to both the adult and child (0 to 6 years) resident were assessed.

Similarly, for the trespasser, risks to both the adolescent (7 to 16 years) and adult trespasser were

assessed.

The inhalation of VOCs from subsurface soil was not evaluated because the inhalation of VOCs

from groundwater was evaluated and concentrations of COPC were generally higher in

groundwater than subsurface soil.

Carcinogenic COPCs are considered for further evaluation if the cumulative cancer risk for any

receptor exceeded 1 x 10-4 (equivalent to 1 cancer occurrence in 10,000 people). Non-

carcinogenic COPCs are considered for further evaluation if the HI for any target organ within a

media of concern exceeded 1.

2.3 SUMMARY OF POTENTIAL RISK WITHIN EACH EXPOSURE UNIT

The summary of the SLERA risk is based upon several factors, including the risk result (i.e., the

HQ), qualitative assessment of vegetation during site visits, evaluation of risk result with respect

to background concentrations, and number of sampling locations exhibiting COPC
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concentrations contributing to risk. The final risk conclusions were based upon an evaluation by

risk managers and the risk management project team during execution of the SMDP. The reader

is encouraged to reference the SLERA and HHRA for a complete presentation of risk results.

Tables 1 through 11 present a summary of risk for each EU.

2.3.1 Exposure Unit 1 – AFP-68 Areas 2, 4, 7, 8, 11, and 20

Potential Ecological Risk

Conclusions of the SLERA indicated elevated HQs for soil invertebrates and plants due to

manganese and zinc. However, indications of risks to plants from manganese and zinc do not

appear to be corroborated, in light of the extensive and diverse plant growth at this EU. Site

observations could not be made as easily to observe the invertebrate community. Therefore,

although the HQs for invertebrates were low, the risk expressed for the invertebrates could not be

dismissed. For wildlife receptors, because COPC with HQs exceeding 1 were due to sample

concentrations from a single location, risk to wildlife receptors was not indicated. Therefore, the

SLERA concluded that there is potential risk to soil invertebrates from manganese and zinc at

EU 1 (Table 1).

Human Heath Risk

Conclusions of the HHRA indicated an exceedance of the risk thresholds for the

operations/maintenance worker, commercial worker, and construction worker. For the

operations/maintenance worker, exposure to PAHs and PCB Aroclor 1248 in surface soil and

PAHs and SVOCs in sludge results in an exceedance of the carcinogenic risk thresholds. The

operations/maintenance worker exposure to PCB Aroclor 1248 in surface soil also results in an

exceedance of the non-carcinogenic hazard index. The construction worker exposure to PCBs

(Aroclor 1248, 1254, and 1260) in total soil, VOCs in groundwater, dieldrin and PCB Aroclor

1260 in sludge (from within the underground utilities), and PCBs Aroclor 1254 and 1260 in

wastewater (from within the underground utilities) results in an exceedance of the carcinogenic

risk thresholds. Non-carcinogenic hazard indexes for the construction worker are also exceeded

for exposure to the same media and chemicals. Exceedance of the risk threshold was indicated

for the commercial worker exposure to VOCs in groundwater from inhalation and PAHs and

PCB Aroclor 1248 in surface soil. The COPCs and exposure pathways contributing to overall

site risks are presented in Table 1.



2-10

2.3.2 Exposure Unit 2 – AFP-68 Area 10

Potential Ecological Risk

The SLERA indicated that manganese may pose a risk to soil invertebrates, and manganese and

zinc may pose a threat to plants. However, indications of risks to plants from manganese and

zinc do not appear to be corroborated, in light of the extensive and diverse plant growth at this

EU. Site observations could not be made as easily for the invertebrate community. Therefore,

although the HQs for invertebrates were low, the risk expressed for the invertebrates could not be

dismissed. The food-web assessment indicated that antimony may pose a risk to wildlife (Eastern

cottontail and short-tailed shrew). However, it was determined that this risk came from a single

sample location where analysis of both some unknown pellets, and the soil beneath the pellets

revealed antimony concentrations that resulted in LOAEL HQs greater than 1. Therefore, the

SLERA concluded that there is potential risk to soil invertebrates from manganese and potential

risk to wildlife receptors from antimony (Table 2).

Human Heath Risk

There were no exceedances of the carcinogenic or non-carcinogenic risk thresholds for the adult

trespasser, adolescent trespasser, operations/maintenance worker, commercial worker, and

construction worker (Table 2).

2.3.3 Exposure Unit 3 – Existing Former LOOW Nitration Houses

Potential Ecological Risk

The SLERA indicated that the potential for risk to plants and invertebrates is not likely.

Although metals (boron, lead, and manganese) and some compounds (endrin compounds and

total PCB) exhibited a HQ greater than 1, none of the compounds or metals was judged to pose

risk due to either very limited distribution, only marginally elevated HQs, or similarity to

background concentrations. Although some risk was exhibited from PCB and lead for wildlife,

the risk was from concentrations reported from a single location. Therefore, wildlife populations

were not considered to be at risk (Table 3).
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Human Heath Risk

Exceedances of the carcinogenic risk thresholds were estimated for the adolescent trespasser

exposure to SVOCs (hexachlorobenzene) and pesticides in sludge via dermal contact and

incidental ingestion. In addition, the construction worker exposure to PCB Aroclor 1260 in

sludge via dermal contact and incidental ingestion resulted in an exceedance of the non-

carcinogenic hazard index. The COPCs and exposure pathways contributing to overall site risks

are presented in Table 3.

2.3.4 Exposure Unit 4 – Area C and Trash Pit

Potential Ecological Risk

Conclusions of the SLERA indicated that the potential for risk to plants and invertebrates and

wildlife receptors is negligible due to the lack of quality ecological habitat (Table 4).

Human Heath Risk

An exceedance of the carcinogenic risk thresholds were estimated for the commercial worker

exposure to VOCs in groundwater via inhalation (Table 4).

2.3.5 Exposure Unit 5 – AFP-68 Areas T1T2, 3, 5, 6, 18N, 30, and 30A

Potential Ecological Risk

Conclusions of the SLERA indicated that the potential for risk to plants and invertebrates and

wildlife is negligible (Table 5).

Human Heath Risk

The results indicate there are no exceedances of the carcinogenic or non-carcinogenic risk

thresholds for the adult trespasser, adolescent trespasser, operations/maintenance worker,

commercial worker, construction worker, resident adult, and resident child (Table 5). In

addition, residential exposure to groundwater as a drinking water source did not exceed the

carcinogenic or non-carcinogenic risk thresholds.
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2.3.6 Exposure Unit 6 – Town of Lewiston WWTP Vicinity Shops

Potential Ecological Risk

Conclusions of the SLERA indicated that the potential for risk to plants and invertebrates and

wildlife is negligible (Table 6).

Human Heath Risk

The results indicate there are no exceedances of the carcinogenic or non-carcinogenic risk

thresholds for the adult trespasser, adolescent trespasser, operations/maintenance worker,

commercial worker, construction worker, resident adult, and resident child (Table 6). In

addition, residential exposure to groundwater as a drinking water source did not exceed the

carcinogenic or non-carcinogenic risk thresholds.

2.3.7 Exposure Unit 7 – Town of Lewiston WWTP

This EU was not assessed in the HHRA, but evaluation is planned for 2009.

2.3.8 Exposure Unit 8 – Ground Scar

Potential Ecological Risk

Chromium may pose a risk to invertebrates and plants. Lithium may pose a threat to plants.

Chromium, lead, and arsenic may pose a risk to wildlife, but the concentrations driving risk for

the wildlife receptors were reported from a single sample location under a pile of debris and

drums. Therefore, the SLERA concluded that the only potential for unacceptable risk existed to

invertebrates (from chromium) and plants (from lithium and chromium) at EU 8 (Table 7).

Human Heath Risk

An exceedance of the risk thresholds was determined for the construction worker, resident child,

and resident adult. For the construction worker, exposure to explosives and metals (cadmium) in

total soil at EU 8 via incidental ingestion and dermal contact results in an exceedance of the non-

carcinogenic hazard index. In addition, there is an exceedance of the carcinogenic and non-

carcinogenic risk thresholds to child and adult residents from ingestion of home-grown produce

from explosives and metals in surface soil, and from incidental ingestion and dermal contact
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from explosives and metals in total soil . The COPCs and exposure pathways contributing to

overall site risks are presented in Table 7.

2.3.9 Exposure Unit 9 – Former LOOW Incinerator

Potential Ecological Risk

EU 9 in located in the driveway/scale house area of Modern Landfill. Due to the current site use

and lack of quality ecological habitat, surface soil samples were not collected from this EU.

Therefore, ecological risk was not assessed.

Human Heath Risk

No COPCs for human health were identified at this EU. Therefore, there are no risk concerns for

EU 9.

2.3.10 Exposure Unit 10 – Underground Utilities

Potential Ecological Risk

Due to the depth of the underground utilities (e.g. greater than 2 feet), ecological risk was not

assessed for this EU.

Human Health Risk

For the underground utilities HHRA, multiple possible exposure scenarios were considered

based upon current property owners, potential areas of contact (i.e., within a previously

established EU), and underground utility locations. To fully evaluate potential exposures to the

underground utilities, four separate scenarios are assessed. The four scenarios include:

 Scenario 1- potential risks along the entire eligible length of underground utilities

crossing current property owner (Section 1.2.1 details eligibility);

 Scenario 2 - potential risks from all underground utilities within a current property

boundary;

 Scenario 3 - potential risks from individual underground utilities within a current

property boundary; and
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 Scenario 4 - potential risks from underground utilities traversing previously designated

EUs.

The following sections detail the breakdown of the underground utilities exposure scenarios.

Human Health Risks - Scenario 1, Entire Eligible Length of Underground Utilities

There were no exceedances of the carcinogenic or non-carcinogenic risk thresholds for the

resident adult, resident child, and construction worker exposure to the 30-Inch Outfall Line.

Exceedances of the risk threshold were calculated for all receptors exposure to the Acid Waste

Sewer Line, Chemical Waste Sewer Line, Dry Wells, Pits, Vaults, and Sumps, Sanitary Sewer

Line, Unknown Lines, and Wastewater Line. Exceedances of the risk threshold were calculated

for adult and child resident exposure to Storm Sewer Lines. Primary contributors to risk are

pesticides, PCBs, PAHs, and VOCs in soil, sludge, and wastewater. Risk results are presented in

Table 8.

Human Health Risks - Scenario 2, All Underground Utilities Within a Current Property

Boundary

Three properties were evaluated in the EU 10 HHRA: WM, LLC, Somerset Group, and Town of

Lewiston. Additional properties (for example, the National Grid, Occidental Chemical

Corporation, and Lewiston-Porter Central School District properties) are traversed by the former

30-in. diameter outfall line. However, this line is assessed in it’s entirety as part of Scenario 1,

and was not assessed per property. For the WM, LLC property, exceedances of the risk

threshold were calculated for the construction worker exposure to total soil, sludge, and

wastewater. For Somerset Group property, the construction worker exposure to sludge exceeded

the risk threshold. All other receptors and exposure pathways were below the risk thresholds.

For the Town of Lewiston property, exceedances of the risk threshold were expressed for all

receptors from exposure to sludge. The primary contributors to risk are PCBs and PAHs. Risk

results are presented in Table 9.

Human Health Risks - Scenario 3, Individual Underground Utilities Within a Current

Property Boundary

Risk results are presented in Table 10 and are summarized by property below.



2-15

WM, LLC. Property

The risk thresholds were exceeded for the construction worker exposure to each of the separate

underground utilities, except the Storm Sewer lines. The primary contributors to risk were

pesticides, PCBs, PAHs, VOCs, and metals.

Somerset Group Property

There were no exceedances of the carcinogenic or non-carcinogenic risk thresholds for the

resident adult and child and construction worker, except for exposure to the Unknown Lines and

the Dry Wells, Pits, Vaults, and Sumps. Exceedances of the risk threshold were expressed for

the construction worker incidental ingestion of and dermal contact with PAHs in sludge within

the Dry Wells, Pits, Vaults, and Sumps, and for the resident child from incidental ingestion and

dermal contact with metals and PCBs in soil from the Unknown Lines.

Town of Lewiston Property

There were no exceedances of the carcinogenic or non-carcinogenic risk thresholds for the

resident adult and child and construction worker exposure to the Sanitary Sewer Line and the

Wastewater Line. Exceedances of the risk threshold were expressed for the construction worker

and resident adult and child from incidental ingestion of and dermal exposure to sludge within

the Acid Waste Sewer Line. Primary contributors to risk within the Acid Waste Sewer Line

were PAHs and PCBs. The risk thresholds were also exceeded from the construction worker

incidental ingestion of and dermal contact with sludge within the Dry Wells, Pits, Vaults, and

Sumps. Primary contributors to risk within the Dry Wells, Pits, Vaults, and Sumps were PAHs.

Human Health Risks Scenario 4, Underground Utilities Within EUs

Risk results are presented in Table 11 and are summarized by EU below. Other than water lines

and the TNT waste line (which is undergoing an interim removal action), there are no utilities

that traverse EU 6, EU 8, or EU 9. Utilities that traverse EU4 have been impacted by non-DoD

PRPs. Therefore, these EUs are not discussed within this scenario.

EU 1

Underground utilities within EU 1 were evaluated for the construction worker exposure to sludge

and wastewater only. EU 1 is within property owned by WM, LLC., which has a perpetual care

agreement (NYSDEC 1999) (indicating that sale and possible residential exposure is very

unlikely). Exceedances of the risk threshold were expressed for the construction worker from

incidental ingestion of and dermal contact with sludge and wastewater within the EU 1
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underground utilities. Primary contributors to risk are PCBs (in sludge and wastewater) and

dieldrin (sludge).

EU 2

Within EU 2, underground utilities were evaluated for the construction worker exposure to

sludge and wastewater only. There were no exceedances of the risk thresholds. EU 2 is also

within property owned by WM, LLC.

EU 3

Underground utilities within EU 3 were evaluated for the construction worker exposure to sludge

and wastewater only. EU 3 is also within property owned by WM, LLC. Exceedances of the

risk threshold were expressed for the construction worker from incidental ingestion of and

dermal contact with sludge within the EU 3 underground utilities. PCBs are the only chemical

that exceeds the risk threshold.

EU 5

There were no exceedances of the risk threshold for the construction worker and resident adult

and child from incidental ingestion of and dermal contact with sludge and wastewater within the

EU 5 underground utilities.

2.4 SITE RISK SUMMARY

The following is a summary of the calculated risks and main chemical risk drivers for each EU

on the properties included in the current risk assessment. Calculated risk results and additional

chemicals driving risk are provided Tables 1 through 11. Because underground lines associated

with EU 10 traverse several properties, a summary of risk for EU 10 is presented below for each

property.

EU 1 through EU 4 and some underground lines associated with EU 10 are located on WM LLC

property. The construction, maintenance, and commercial workers and trespassers are current

potential receptors on WM LLC (future potential receptors are the same as current receptors).

 EU 1 = AFP-68 Process Areas 2, 4, 7, 8, 11, and 20.
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 The HHRA determined potential concern for the operation and maintenance

worker, commercial worker, and construction worker. Primary media of concern

are soil, groundwater, and sludge and wastewater within the underground utilities.

Primary chemical contributors are PCB and VOCs.

 The SLERA identified potential hazard to soil invertebrates due to exposure to

zinc and manganese in surface soil.

 EU 2 = AFP-68 Process Area 10.

 The HHRA determined there are no human health concerns from exposure to EU

2.

 The SLERA identified potential ecological hazards to soil invertebrates due to

exposure to manganese in surface soil. In addition, unidentified pellets and soil

analyzed from EU 2 yielded elevated concentrations of antimony that may

represent food-web hazards to small mammals (short-tailed shrew and eastern

cottontail).

 EU 3 = Existing Nitration House Area.

 The HHRA determined potential concern for the adolescent trespasser and

construction worker exposure to sludge collected from an underground line.

 The SLERA did not identify any ecological concerns for EU 3.

 EU 4 = Possible DoD disposal area (Area C), including the drum trench and trash pit.

 The HHRA determined there are no human health concerns for exposure to EU 4

with the exception of inhalation of VOCs. However, the presence of buried

drums may represent a hazard.

 The SLERA did not identify any ecological concerns for EU 4.

EU 5 and some underground utilities associated with EU 10 are located on the Somerset Group

property. The trespasser and maintenance workers are considered current potential receptors and

construction and commercial workers and residents (adult and child) are future potential

receptors.

 EU 5 = AFP-68 Process Areas 3, 5, 6, Temporary Buildings T1 and T2, Tank Storage

Area 18N, and storage warehouses 30 and 30A.

 The HHRA determined there are no human health concerns for exposure to EU 5.

 The SLERA did not identify any ecological risk concerns for EU 5.

EU 6, EU 7, and some underground utilities associated with EU 10 are located on the Town of

Lewiston property. The trespasser and maintenance workers are considered current potential

receptors; construction and commercial workers and residents are future potential receptors.
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 EU 6 = Vicinity Shops.

 The HHRA determined there are no human health concerns for exposure to EU 6.

 The SLERA did not identify any ecological risk concerns for EU 6.

 EU 7 = (the former LOOW WWTP) has not been assessed but will be evaluated as part

of a future Phase IV RI.

EU 8 is located on Occidental Chemical Corporation property. The trespasser and maintenance

workers are considered current potential receptors and construction and commercial workers and

residents are future potential receptors.

 EU 8 = Ground Scar/Presumed Storage Area.

 The HHRA determined there are potential concerns for the construction worker,

resident adult, and resident child due to metals and explosive compounds in soil.

 The SLERA identified potential hazards to soil invertebrates and plants primarily

from chromium in surface soil.

EU 9 is located on Modern Disposal Corporation property. The trespasser and maintenance

workers are considered current potential receptors and construction and commercial workers and

residents are future potential receptors.

 EU 9 = Former LOOW incinerator.

 The HHRA determined there are no human health concerns for exposure to EU

9.

 No viable habitat is present in EU 9; therefore, it was not included in the

SLERA.

Because the underground utilities are comprised of multiple line types traversing various

properties, several scenarios were assessed for exposure to sludge, wastewater and soil

associated with underground lines. Tables 8 through 11 present the results of each separate

scenario. Because Scenario 3 (risk from individual line types on each property) is a more likely

exposure scenario, the results for it are summarized below. Note that the 30-in. diameter

wastewater treatment plant discharge line was assessed separately.

 EU 10 = Underground Utilities.

 Underground lines on WM LLC - the HHRA determined there are potential

concerns for the construction worker exposure to all underground utilities
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evaluated, except the storm sewer line. Primary contributors to human health

concerns are PCBs, PAHs, pesticides, and VOCs in sludge and wastewater.

 Underground lines on Somerset Group - the HHRA determined potential future

concern for the construction worker exposure to PAHs in sludge within the dry

wells and the child resident exposure to arsenic and PCBs in total soil around the

unknown lines.

 Underground lines on Town of Lewiston property - the HHRA determined

potential future concern for the construction worker and child and adult resident

from exposure to PAHs and PCBs in sludge within the acid sewer line, and to the

construction worker from exposure to PAHs in sludge within the dry wells, pits,

and sumps.

 Underground utilities, 30-in. outfall line - the HHRA determined there are no

human health concerns from exposure to media associated with the 30-in. outfall

line.

 Underground utilities were not present within the areas assessed on Occidental

Chemical Corporation property or on Modern Disposal Corporation property.

Although an exceedance of risk thresholds for human health was reported for EUs 1, 3, 4, 8, and

10, it is important to note that this represents a potential for risk. In order for the risk to be

actual, a COPC, receptor, and exposure pathway must be complete. Under the current land use

(momentarily disregarding future use scenarios), the potential for risk is currently limited to:

 a small population of construction, commercial, and operations/maintenance workers on

WM, and trespassers on WM and Occidental properties (EU 8),

In addition, some of the risk was attributable to infiltration of VOCs into indoor air. Where this

modeling of indoor air contaminants was performed, there are currently no habitable buildings.

Also, the vapor intrusion modeling presents a conservative estimate of potential chemical

concentrations in indoor air. The results of the vapor intrusion modeling are not an actual

measured concentration. Furthermore, due to the clay content of the site soil, the effective

porosity of the soil at the LOOW site is considerably less than the total porosity required as an

input parameter in the indoor air model. Although clay has a high porosity, the pore space

interconnectivity is inefficient, thereby reducing the movement of liquid and vapors within the

soil matrix and resulting in minimal vapor intrusion from the soil into indoor air.

Furthermore, the HHRA does not account for the use of protective equipment (for example,

gloves) during work practices. This would be atypical on a site such as WM, where the potential
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for constituents from current site use already dictates a minimal level of personal protective

equipment be worn. Risk to trespassers is partially mitigated by the fact that the EUs exhibiting

potential use to trespassers are also on WM, which is secured by a perimeter fence.

Also note that because the potential risk is now quantified as part of this risk assessment, the

potential risk can be mitigated through a remedial action or managed through various

mechanisms including engineering controls, administrative controls, and/or personal protective

equipment, for example.

The same logic cannot be used for ecological receptors. Site visits have indicated that ecological

receptors inhabit the EUs and will likely continue to do so in the future. However, qualitative

assessments and professional judgment can be utilized in risk management decisions for

ecological receptors, for example, presence of vigorous plant growth may suggest little risk even

if the HI exceeds 1.

2.5 LOOW, FUDS, AND RADIOLOGICAL RISK

Comments on the SLERA and HHRA Work Plan received from stakeholders have expressed

concern over total risk from both chemical and radiological constituents.

Issues concerning the potential for risk from radiological constituents arise because some areas

within the EUs included in the SLERA and HHRA were formerly used by predecessors of the

DOE for storage of waste materials containing radiological constituents. The waste material has

since been consolidated into a containment structure, located at NFSS. The areas adjacent to the

NFSS were designated as Vicinity Properties by the DOE and were remediated under the

FUSRAP. The EUs were not assessed for the presence of radiological constituents or potential

risk from radiological constituents under the HTRW project because:

 the only radiological COPC at LOOW were due to impacts from the MED (and their

successors) during the early development of the United States’ nuclear program, and

impacts from this program are expressly the purview of FUSRAP and not FUDS; and

 the Vicinity Properties (with the exception of three) have been closed (i.e., remediated

and verified closed by an independent verification contractor) by the DOE, and the

USACE has no authority, under either DERP-FUDS or FUSRAP, to investigate

radiological risks on these remediated, closed Vicinity Properties (DOE 1992).
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Three Vicinity Properties, designated as Vicinity Properties E, E’, and G, were not remediated

because they could not be fully characterized during DOE investigations due to the presence of

tanks, lagoons, etc., that were being used by the property owner (WM). Portions of the EUs

evaluated for chemical constituents in the present LOOW risk assessment overlap with some of

these open Vicinity Properties. These are:

 EU 1 (overlaps with Vicinity Property E and Vicinity Property E’)

 EU 3 (overlaps with Vicinity Property E and E’), and

 EU 4 (the trash pit AOC is within Vicinity Property E).

However, the areas within these Vicinity Properties that were not characterized by the DOE fall

outside of the boundaries of the EUs.

Furthermore, once funding is available and the areas of the open Vicinity Properties are

accessible, full characterization of the properties with respect to radiological constituents will be

completed and a risk assessment will likely be performed under the FUSRAP. For the limited

portions of the Vicinity Properties that were or will be evaluated for chemical constituents under

DERP-FUDS (i.e., the portions containing the EUs listed above), the risk, although calculated

separately, will be presented for the chemical and radiological constituents. Potential interaction

between chemical and radiological constituents that would warrant an evaluation of total risk

from both chemical and radiological constituents would be presented at that time, once data are

available to do so.

In addition, a risk assessment has recently been performed on the NFSS under the FUSRAP.

Because the NFSS site proper is federally owned, the risk assessment for the NFSS evaluates

both chemical and radiological risk. Results of the NFSS risk assessment are currently available

through the USACE on their website: http://www.lrb.usace.army.mil/fusrap/nfss/nfss-bra-

narrative-2007-12.pdf.
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3. PATH FORWARD

The recommended path forward for each EU is based upon results of the ecological and human

health risk assessments and may result in one of three outcomes for each EU:

 no further action recommendation;

 inclusion into a feasibility study for potential remedial action; or

 completion of an interim removal action with eventual inclusion into a FS.

The final path forward for each EU will be based upon risk management decisions made by the

USACE Remedial Project Manager in consultation with members of the technical team and

USACE DERP-FUDS policy decision makers. Final risk management decisions, and inputs to

those decisions (including the risk results, site and policy constraints, and reasonable future site

use), will be documented in future deliverables, such as possible future feasibility studies.

As discussed in Section 1.3.1.1, the path forward for ecological risk will be based upon the result

of a SMDP. The Remedial Project Manager and risk management team has initially concluded

that adequate information was available from the SLERA to draw conclusions about ecological

risk. It was determined that a BERA was not warranted, due to the refinements already applied

in the SLERA, best professional judgment (in regards to plant growth vigor at sites with plant

HQs exceeding 1), and/or review of results of the HHRA in conjunction with the SLERA. For

example, in those areas exhibiting unacceptable human health and ecological risk, the best path

forward may be to include both the ecological and human health COPC into a feasibility study to

evaluate cleanup alternatives. However, the SMDP and final conclusions with respect to

ecological risk will be made by the Remedial Project Manager and risk management team.

Initial conclusions of the HHRA suggest that some EUs exhibit negligible additional human

health risks and may not require further action, while others have exceedances of risk thresholds

and may require further evaluation, active management of risks, and/or inclusion into a

feasibility study for possible remedial action. However, the final risk management decisions and

conclusions with respect to human health risk will be made by the Remedial Project Manager

and risk management team.

Table 12 presents a summary of the risks at each EU and the possible path forward based on

initial conclusions.
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For those EUs for which the final risk management decision indicates inclusion into a feasibility

study, the risk managers, with comments from stakeholders, will develop COPC-specific risk

management goals. For example, for human health, the USEPA suggests that additional

cumulative cancer rates from COPCs within the range of 1 incident in 10,000 (10-4) to 1 in

1,000,000 (10-6) are acceptable, as long as the cumulative risk does not exceed 1 in 10,000 (10-4).

The risk management team will determine a final cancer risk goal set within the USEPA

acceptable range for each individual COPC. Similar risk management goals will be determined

for contributors to non-cancer risk. These management goals will become site-specific risk-

based remediation goals and will be presented in the FS.
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