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ABSTRACT:  On September 8, 2005, the Defense Base Realignment and Closure (BRAC) Commission 
recommended closure of the Niagara Falls USARC and realignment of essential missions to a new U.S. 
Army Reserve Center (USARC) to be constructed at Niagara Falls Air Reserve Station in Niagara Falls, 
New York. These recommendations were approved by the President on September 15, 2005, and 
forwarded to Congress.  The Congress did not alter any of the BRAC Commission’s recommendations, 
and on November 9, 2005, the recommendations became law.  The BRAC Commission’s 
recommendations must now be implemented as provided for in the Defense Base Closure and 
Realignment Act of 1990 (Public Law 101-510), as amended. 

The deactivated USARC property is excess to Army military needs and will be disposed of according to 
applicable laws, regulations, and national policy. Pursuant to the National Environmental Policy Act of 
1969 (NEPA) and its implementing regulations, the Army has prepared this Environmental Assessment 
(EA) to address the environmental and socioeconomic impacts of disposing of the property and 
reasonable, foreseeable reuse alternatives. 

None of the predicted effects of the Proposed Action would result in significant impacts to the quality of 
the human or biological environment in Niagara Falls, NY.  Moreover, mitigation would not be necessary 
to offset impacts.  Therefore, preparation of an Environmental Impact Statement is not required and a 
Finding of No Significant Impact (FNSI) will be published in accordance with the NEPA. 

REVIEW PERIOD:  A notice of availability (NOA) for the EA and draft FNSI was published in The 
Niagara Gazette on June 6 and 7, 2012 announcing the beginning of the 30-day public review period from 
June 6, 2012 to July 5, 2012.  In the NOA, interested parties are informed that the EA and Draft FNSI are 
available via the World Wide Web at http://www.hqda.army.mil/acsim/brac/env_ea_review.htm and at 
the Niagara Falls Public Library, 1425 Main Street, Niagara Falls, NY 14305. Interested parties are 
invited to submit comments on the EA and Draft FNSI during the 30-day public comment period via mail 
or email to the following: 

Ms. Amanda Murphy 
NEPA and Cultural Resources Specialist 
United States Army Reserve 99th Regional Support Command 
5231 South Scott Plaza 
Fort Dix, NJ 08640 
email: amanda.w.murphy.ctr@us.army.mil 

http://www.hqda.army.mil/acsim/brac/env_ea_review.htm�
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EXECUTIVE SUMMARY 

ES.1      INTRODUCTION 

On September 8, 2005, the Defense Base Realignment and Closure (BRAC) Commission recommended 
closure of the Niagara Falls U.S. Army Reserve Center (USARC) and Army Maintenance Support 
Activity (AMSA) #76 and realignment of essential missions to a new USARC to be constructed at 
Niagara Falls Air Reserve Station. This recommendation was made in conformance with the provisions of 
the BRAC Act of 1990, (Public Law, 101-510) as amended. The deactivated USARC property is excess 
to Army military needs and will be disposed of according to applicable laws, regulations, and national 
policy. Pursuant to the National Environmental Policy Act of 1969 (NEPA) and its implementing 
regulations, the Army has prepared this Environmental Assessment (EA) to address the environmental 
and socioeconomic impacts of disposing of the property and reasonable, foreseeable reuse alternatives. 

ES.2      BACKGROUND AND SETTING 

The Niagara Falls USARC is located within the Town of Niagara, New York in Niagara County in 
northwestern New York. The Town of Niagara is a 16.8-square-mile community located approximately 6 
miles east of the City of Niagara Falls, New York and 20 miles north of the City of Buffalo, New York.  

ES.3      PROPOSED ACTION 

The proposed action is the disposal of surplus property made available by the realignment of the USARC 
and AMSA #76 in Niagara Falls, NY. Redevelopment and reuse of the surplus USARC property (the 
“Property”) would occur as a secondary action under disposal.  

Under BRAC law, the Army was required to close the Niagara Falls USARC and AMSA #76 not later 
than September 15, 2011. The Niagara Falls USARC and AMSA #76 closed on September 15, 2011 and 
the Army will dispose of the property. As a part of the disposal process, the Army screened the property 
for reuse with the Department of Defense (DoD) and other federal agencies. No federal agency expressed 
an interest in reusing this property for another purpose. 

ES.4      ALTERNATIVES 

Preferred Alternative: Traditional Disposal and Reuse 

Under the Traditional Army Disposal and Reuse Alternative, the Army would make a below fair market 
value EDC of the entire USARC parcel to the Town of Niagara for reuse. In its approved reuse plan 
(2008) supplemented by its December 2011 EDC application, the Town of Niagara LRA recommended a 
mix of commercial and industrial uses for the property as summarized below. The EDC application, 
which contains the reuse plan, is included in Appendix A of this EA. 

• Building 4 (the hangar on the property) would be marketed to aviation and aerospace firms as a 
potential location for aircraft modifications, renovations, research and testing, overhauls and 
storage of air cargo. Buildings 4N and 4S (both attached to the hangar) would be included in 
solicitations of interest to provide space for offices, classroom training, engineering, computer 
operations, locker rooms, and storage.  
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• The remainder of the site would be utilized on a building-by-building basis for a mix of 
commercial and industrial uses that are permitted under the Town’s zoning ordinance, including 
users such as metal fabricators, maintenance business, professional service firms, training 
providers, storage operations, motor vehicle service stations or aviation support type business 
such as food caterers, a commissary, avionics shop or other maintenance operations. 

In order for the USARC site to be used in an effective manner several capital improvements would be 
needed. These would include demolishing five minor structures totaling 9,900 SF (Building 19 – 1,600 
SF; Building 20 – 2,550 SF; Building 23 – 2,000 SF; Building 25 – 1,750 SF; and Building 26 – 2,000 
SF); refurbishing interior building spaces, including making them Americans with Disabilities Act (ADA) 
compliant; installing utility meters for individual buildings on site; replacing the hangar doors and roof on 
Building 4; repaving the aircraft apron on the east side of Building 4; installing fencing between the site 
and the airfield; repaving vehicular areas on the site; restriping parking areas;  and installing signage for 
the facility.  

With the demolition of the five smaller buildings, the total amount of leasable space would be 146,360 
SF. Based on zoning; proximity to the Niagara Falls International Airport; the age, quality, condition, and 
configuration of the space to be leased; as well as competition in the local real estate market, the LRA 
expects demand for the property to be modest and estimates that reuse of the USARC site would generate 
approximately 149 to 251 jobs (Town of Niagara LRA, 2011). 

Although, these are the current plans, the LRA would remain flexible to the dictates of the market to take 
advantage of any opportunities to create new jobs. This may include demolition of additional buildings 
and construction of new build-to-suit space for tenants or prospective tenants. Long term, the site may 
also include a hotel (CHA, 2011). However, the development of a hotel on the site is at this time only 
conceptual, for it is not mentioned in the Town of Niagara LRA’s EDC application and it is not accounted 
for in their economic analysis for redevelopment of the site (Town of Niagara LRA, 2011).   Since 
development of a hotel on the site is only conceptual at this time, it is not analyzed as part of this 
alternative; however, it is analyzed as a potential cumulative effect in the Cumulative Effects Summary 
section of this EA. 

Caretaker Status Alternative 

The Army secured the USARC and AMSA #76 after the military mission ended on September 15, 2011 
to ensure public safety and the security of remaining government property. From the time of operational 
closure until conveyance of the property, the Army would provide sufficient maintenance to preserve and 
protect the site for reuse in an economical manner that facilitates redevelopment. If the USARC was not 
transferred by September 15, 2011, the Army would reduce maintenance levels to the minimum level for 
surplus government property as specified in 41 CFR 101-47.402, 41 CFR 101-47-4913, and Army 
Regulation 420-70 (Buildings and Structures).  

No Action Alternative 

Under the No Action alternative, the Army would continue operations at the USARC at levels similar to 
those that occurred prior to the BRAC Commission’s recommendations for closure becoming final. 
Implementation of the No Action alternative is not possible due to the BRAC Commission’s 
recommendation to close the USARC and Army Maintenance Support Activity (AMSA) #76 having the 
force of law. However, inclusion of the No Action alternative is prescribed by the CEQ regulations 
implementing NEPA, and serves as a benchmark against which the environmental impacts of the action 
alternatives may be evaluated. Therefore, the No Action alternative is evaluated in the EA. 
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ES.5      ENVIRONMENTAL CONSEQUENCES 

Consequences of the Preferred Alternative: Traditional Disposal and Reuse 

Under the Preferred Alternative there would be no significant effects on any of the environmental or 
related resource areas within the local or surrounding areas. All of the resource areas were evaluated to be 
at the No Effects or No Significant Effect levels. 

Consequences of the Caretaker Status Alternative 

Under the Caretaker Status Alternative, the Army would retain the USARC as-is with on-going 
maintenance and there would be no significant effects on any of the environmental or related resource 
areas within the local or surrounding areas.  All of the resource areas were evaluated at the No Effects or 
No Significant Effect levels.  

Consequences of the No Action Alternative 

Under the No Action Alternative, the proposed closure, disposal and reuse of the property would not take 
place and there would be no significant effects on any of the environmental or related resource areas 
within the local or surrounding areas. All of the resource areas were evaluated to be at the No Effects or 
No Significant Effect levels. 

A summary of impacts by resource area for the two action alternatives and the No Action Alternative is 
provided in Table ES-1. 

Table ES-1.  Summary of the Impacts of the Proposed Action Alternatives 

Resource Preferred 
Alternative 

Caretaker Status 
Alternative 

No Action 
Alternative 

Land Use    

Regional Geographic Setting and 
Location No effect. No effect. No effect. 

Site Land Use No significant 
effect. No effect. No effect. 

Current and Future Development 
in the Region of Influence No effect. No effect. No effect. 

Coastal Zone Resource not 
present 

Resource not 
present 

Resource not 
present 

Aesthetic and Visual Resources No effect. No effect. No effect. 

Air Quality    

Ambient Air Quality Conditions No significant 
effect. No effect. No effect. 

Meteorology/Climate No effect. No effect. No effect. 

Air Pollutant Emissions at Project 
Site 

No significant 
effect. No effect. No effect. 

Regional Air Pollutant Emissions 
Summary 

No significant 
effect. No effect. No effect. 
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Resource Preferred 
Alternative 

Caretaker Status 
Alternative 

No Action 
Alternative 

Noise No significant 
effect. No effect. No effect. 

Geology and Soils    

Geologic and Topographic 
Conditions No effect. No effect. No effect. 

Soils No significant 
effect. 

No significant 
effect. 

No significant 
effect. 

Prime Farmland Resource not 
present 

Resource not 
present 

Resource not 
present 

Water Resources    

Surface Water No significant 
effect. No effect. No effect. 

Wetlands Resource not 
present 

Resource not 
present 

Resource not 
present 

Hydrogeology/Groundwater No significant 
effect. 

No significant 
effect. 

No significant 
effect. 

Floodplains No significant 
effect. No effect. No effect. 

Storm water System No effect. No effect. No effect. 

Biological Resources    

Vegetation No effect. No effect. No effect. 

Wildlife No effect. No effect. No effect. 

Threatened, Endangered, and 
Sensitive Species 

Resource not 
present 

Resource not 
present 

Resource not 
present 

Cultural Resources    

Archaeology Resource not 
present 

Resource not 
present 

Resource not 
present 

Built Environment Resource not 
present 

Resource not 
present 

Resource not 
present 

Socioeconomics    

Economic Development No significant 
effect. 

No significant 
effect. No effect. 

Demographics No effect. No effect. No effect. 

Environmental Justice No effect. No effect. No effect. 

Protection of Children No effect. No effect. No effect. 

Transportation    
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Resource Preferred 
Alternative 

Caretaker Status 
Alternative 

No Action 
Alternative 

Roadways and Traffic No significant 
effect. No effect. No effect. 

Public Transportation No significant 
effect. No effect. No effect. 

Utilities    

Potable Water Supply No significant 
effect. No effect. No effect. 

Sanitary Sewer System No significant 
effect. No effect. No effect. 

Electrical Service and 
Distribution 

No significant 
effect. No effect. No effect. 

Natural gas No effect. No effect. No effect. 

Communications No significant 
effect. No effect. No effect. 

Municipal Solid Waste No significant 
effect. No effect. No effect. 

Hazardous and Toxic Substances    

Uses of Hazardous Materials No significant 
effect. No effect. No effect. 

Storage and Handling Areas No significant 
effect. No effect. No effect. 

Site Contamination and Cleanup No significant 
effect. 

No significant 
effect. 

No significant 
effect. 

Cumulative Effects No significant 
effect. No effect. No effect. 

ES.6    MITIGATION RESPONSIBILITY AND PERMIT REQUIREMENTS 

Beyond the placement of land use restrictions on the Property, no specific mitigation is required of the 
Army. Based on the findings of soil and groundwater investigations completed in 2011, Interim 
Remediation Activities removed approximately 40 tons of contaminated soil and approximately 2,000 
gallons of contaminated groundwater from the excavation. Also, an approximate 8-foot long section of 6-
inch diameter cast iron fire protection main was removed and the open ends of the pipe were fitted with a 
Fernco and polyvinyl chloride (PVC) cap prior to backfilling. A Human Health Risk Assessment (HRRA) 
concluded that the only potential risk on the site is a carcinogenic risk for construction workers exposed 
to contaminated groundwater during subsurface activities (e.g. site upgrades, new construction etc.). The 
HRRA recommended the development and implementation of a land use restriction in the form of a Site 
Management Plan as an adequate remedy to reduce the risk or exposure to contaminated groundwater for 
construction workers during construction. Therefore, the Army would impose in the transfer or 
conveyance of the USARC property appropriate land use restrictions to protect construction workers. The 
Army will document their proposed plan for a remedial action in the form of a land use restriction in a 
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“Proposed Plan.” The “Proposed Plan” will be released for public review in the near future. Any 
comments received will be documented in the Decision Document. 

ES.7    CONCLUSIONS 

Based on the analysis performed in this EA, implementation of the proposed action under any of the 
action alternatives would have no significant direct, indirect, or cumulative effects on the quality of the 
natural or human environment. Preparation of an Environmental Impact Statement is not required and 
issuance of a FNSI would be appropriate.  
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1.0 INTRODUCTION 

This Environmental Assessment (EA) analyzes the environmental impacts of the proposed closure, 
disposal and reuse of the United States Army Reserve Center (USARC) and Army Maintenance Support 
Activity (AMSA) #76 in Niagara Falls, New York (Figure 1-1). This EA was developed in accordance 
with the National Environmental Policy Act of 1969 (NEPA) [42 United States Code (U.S.C.) § 4321 et 
seq.]; implementing regulations issued by the President’s Council on Environmental Quality (CEQ), 40 
Code of Federal Regulations (CFR) Parts 1500-1508; and Environmental Analysis of Army Actions, 32 
CFR Part 651. The purpose of the EA is to inform decision makers and the public of the likely 
environmental consequences of the Proposed Action and alternatives. 

1.1 PURPOSE AND NEED OF THE PROPOSED ACTION 

On September 8, 2005, the Defense Base Realignment and Closure (BRAC) Commission recommended 
closure of the USARC and AMSA #76 and realignment of essential missions to a new U.S. Armed Forces 
Reserve Center (AFRC) to be constructed on the existing site or on the Niagara Falls Air Reserve Station 
(ARS) in Niagara Falls, NY. The new AFRC was constructed at a site on the Niagara Falls ARS; 
therefore, the deactivated USARC property is excess to Army military need and will be disposed of 
according to applicable laws and regulations. 

1.2 PUBLIC INVOLVEMENT 

The Army is committed to open decision-making. The collaborative involvement of other agencies, 
organizations, and individuals in the NEPA process enhances issue identification and problem solving. In 
preparing this EA, the Army consulted with the State Historic Preservation Officer (SHPO), U.S. Fish and 
Wildlife Service (USFWS), Native American Tribes, federal, state and local regulatory agencies, state 
and local governments, non-governmental organizations, individuals and others as appropriate. 

The 30-day public-review period begins by placing a Notice of Availability (NOA) of the final EA and a 
draft Finding of No Significant Impact (FNSI) in a local newspaper, The Niagara Gazette. The EA and 
draft FNSI are made available at the Niagara Falls Public Library, 1425 Main Street, Niagara Falls, NY 
14305 and on the BRAC website at http://www.hqda.army.mil/acsim/brac/env_ea_review.htm. The Army 
invites the public and all interested and affected parties to review and comment on this EA and the draft 
FNSI. Comments and requests for information should be submitted to the Environmental Coordinator of 
the United States Army Reserve (USAR) 99th Regional Support Command (RSC): Ms. Amanda Murphy 
at United States Army Reserve 99th Regional Support Command, 5231 South Scott Plaza, Fort Dix, New 
Jersey 08640 or amanda.w.murphy.ctr@us.army.mil. 

At the end of the public review period, the Army will review all comments received; compare 
environmental impacts associated with reasonable alternatives; revise the FNSI or the EA, if necessary; 
supplement the EA, if needed; and make a decision. If the impacts of the proposed action are not 
significant, the Army will execute the FNSI and the action can proceed immediately. If potential impacts 
are found to be significant, the Army may decide not to implement the proposed action, commit in the 
FNSI to mitigation reducing the anticipated impact(s) to a less than significant impact, or publish a Notice 
of Intent to prepare an Environmental Impact Statement in the Federal Register. 
 

 



 
U.S. Army Corps of Engineers, Mobile District         Purpose and Need 
Environmental Assessment – USARC, Niagara Falls, NY 1-2 
May 2012 

Figure 1-1.  Niagara Falls USARC Location 
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2.0 DESCRIPTION OF THE PROPOSED ACTION 

The proposed action is the disposal of surplus property made available by the realignment of the USARC 
and AMSA #76 in Niagara Falls, NY. Redevelopment and reuse of the surplus USARC property (the 
“Property”) would occur as a secondary action under disposal.  

Under BRAC law, the Army was required to close the Niagara Falls USARC and AMSA #76 not later 
than September 15, 2011. The Niagara Falls USARC and AMSA #76 closed on September 15, 2011 and 
the Army will dispose of the property. As a part of the disposal process, the Army screened the property 
for reuse with the Department of Defense (DoD) and other federal agencies. No federal agency expressed 
an interest in reusing this property for another purpose. 

2.1 BRAC COMMISSION’S RECOMMENDATION 

The BRAC Commission’s recommendation is to: 

 “Close the United States Army Reserve Center and Army Maintenance Support Activity, Niagara 
Falls, NY and construct a new Armed Forces Reserve Center on the existing site or on the former 
Niagara Falls Air Reserve Station, if a suitable site is available, in Niagara Falls, NY. The new 
AFRC shall have the capability to accommodate the NY National Guard units from the Niagara 
Falls Readiness Center, if the state of New York decides to relocate those National Guard units.” 
(BRAC Commission, 2005) 
  

The environmental impacts resulting from the construction and operation of the new AFRC  on the 
Niagara Falls ARS, Niagara Falls, NY are analyzed in Environmental Assessment, Construction of an 
Armed Forces Reserve Center Complex and Implementation of BRAC 05 Realignment Actions in Niagara 
Falls, New York, July 2007 (USACE, 2007a). 

2.2 LOCAL REDEVELOPMENT AUTHORITY’S REUSE PLAN 

The Town of Niagara, as the governmental entity that will have jurisdiction over the property after base 
closure, has been designated by the DoD as the Local Redevelopment Authority (LRA) for the USARC 
facility.  According to the Federal Property Administrative Services Act of 1949 and the Base Closure 
Community Redevelopment and Homeless Assistance Act of 1994, the LRA screened this Federal 
Government surplus property by soliciting notices of interest from state and local governments, 
representatives of the homeless, and other interested parties. After reviewing two reuse proposals and 
recommendations and all public comments, the LRA recommended that the property be transferred to the 
Town of Niagara as a below fair market value Economic Development Conveyance (EDC) for reuse by 
aviation and aerospace firms (Building 4, the hangar, and its two attached buildings, 4N and 4S) and a 
mix of light industrial and commercial uses permitted by the Town of Niagara zoning (remainder of site 
on a building by building basis) (Appendix A). On February 12, 2008 the Draft Redevelopment Plan and 
Homeless Assistance Submission for U.S. Army Reserve Center/Area Maintenance Center #76, was 
approved by a resolution of the Niagara Town Board. The reuse planned was approved by the U.S. 
Department of Housing and Urban Development on April 1, 2009 (Town of Niagara LRA, 2011). 
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2.3 HISTORY AND DESCRIPTION OF THE NIAGARA FALLS USARC AND AMSA #76 
(THE “PROPERTY”) 

In 1959 the U.S. Army Reserve acquired 21.88 acres of property along the north side of Porter Road in 
Niagara County that was part of a Naval Air Reserve Station and put it into use as a U.S. Army Reserve 
Center. At that time, the site contained several buildings and a large aircraft hangar. Additional buildings 
were later built on the site. Although no documentation has been found that indicates the Navy’s use of 
the site until after World War II, the Naval Aeronautical Organization for Fiscal Year 1948 report showed 
that a new facility would be added in the vicinity of the Syracuse-Buffalo, New York for Air Reserve 
training, and Niagara Falls was first listed among existing Naval Air Reserve Stations in the Naval 
Aeronautical Organization for Fiscal Year 1950 report (U.S. Army, 2011). Prior to use by the Navy, the 
site was a city-owned airport (U.S. Army, 2011). Since the U.S. Army Reserve officially acquired the 
land, various units with the U.S. Army Reserve have used the property including current units consisting 
of the 277th Quartermasters Corps (a refueling unit), the 865th Combat Support Hospital (a field medical 
unity), and the 1982nd Forward Surgical Unit (a field surgical unit) and AMSA #76. 

The New York Army National Guard was a tenant on the property from 1972 to 1995, and from about 
1970 to 1975 the site was also used for servicing Nike Ajax missile warheads (conventional warheads 
only) from missile batteries around the state of New York.   

Currently the property consists of 14 structures, including ancillary structures such as a guardhouse, 
hazardous material sheds, and an electrical building, and three parking/equipment storage areas (Figure 2-
1). The property is almost entirely covered by impervious surfaces such as building footprints, asphalt 
parking areas, and driveways. Small areas are grass covered (south-central area) or have a mix of grass 
and gravel, such as in the southwestern corner of the Property. Buildings on site include: 

• Building 4 is a 33,750 square-foot (SF) hangar constructed in 1956. It is a large, metal-framed 
hangar with two-story buildings attached to the north (Building 4N – 27,000 SF) and south 
(Building 4S – 36,000 SF) sides. Currently these three buildings are used to store equipment such 
as tents, clothing, boots, vests, and other similar materials. There are also administrative offices, 
classrooms, a mailroom, bathrooms, a garage, an air compressor room, a kitchen, 
boiler/mechanical room, and a flight locker room among other things. 

• Building 17 consists of a petroleum, oil and lubricant (POL) shed and an above ground storage 
tank (AST) for waste oil. 

• Building T18 is an L-shaped, single story, 13,670 SF structure built in 1956 and expanded in 
1990. The building houses an organizational maintenance shop (OMS) and an AMSA. Trench 
drains throughout the building connect to an oil/water separator (OWS) which connects to the 
sanitary sewer. In addition to the vehicle maintenance bays there are tool and storage rooms. 

• Building T19 is a single-story, 1,600 SF Quonset Hut storage building. 
• Building 20 is a single-story, 2,550 SF storage building. It also contains a natural gas-fired boiler 

room and electronics service room. 
• Building T21 is a single-story, 13,540 SF building that currently serves as offices and an OMS 

with two vehicle maintenance bays. The OMS has trench drains leading to an OWS which is 
connected to the sanitary sewer system. This building also has a boiler room, classrooms, offices, 
bathrooms, and storage areas.   

• Building 22 is a two-story, 20,000 SF building used for storage, classroom training, and 
administrative tasks. The building also has a kitchen and dining hall. The second floor consists of 
classrooms and office space, storage room for flight gear and bathrooms. 

• Building T23 is a single-story, 2,000 SF storage building. 
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Figure 2-1.  Niagara Falls Site Plan 
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• Building T24 is a single story, 2,400 SF storage shed with two metal roll-up vehicular doors. The 
building has electricity and heat but no plumbing. 

• Building 25 is a single story, 1,750 SF building originally constructed as the heating plant for the 
property. It is currently used as a storage building.  

• Building T26 is a single story, 2,000 SF building constructed of a metal frame as well as metal 
siding and roof. It is primarily used to store equipment.  

• There is also a one-story, one bay wide and one bay deep electrical building on the property and a 
small guard shed at the entrance to the property.  

In addition to the buildings there is a vehicle wash rack outside of Building 18 (the AMSA) and three 
OWS on the property. 

Prior to closure, the Army units stationed at the site were made up of 412 reservists who drilled on the 
weekends and 35 full-time employees. The facilities on the site were used for vehicle maintenance; 
classroom training of reservists; and storage of equipment such as boots, clothing, tents, medical supplies, 
oil and lubricants and other materials used to support troops in the field. 
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3.0 ALTERNATIVES TO THE PROPOSED ACTION 

A key principle of NEPA is that agencies are to give full consideration to all reasonable alternatives to a 
proposed action.  Considering alternatives helps to avoid unnecessary impacts and allows analysis of 
reasonable ways to achieve the stated purpose.  To warrant detailed evaluation, an alternative must be 
reasonable.  To be considered reasonable, an alternative must be affordable, capable of implementation, 
and satisfactory with respect to meeting the purpose of and need for the action.  The following 
discussion identifies alternatives considered by the Army and identifies whether they are feasible and, 
hence, subject to detailed evaluation in this EA. 

3.1 PREFERRED ALTERNATIVE: TRADITIONAL ARMY DISPOSAL AND REUSE 
Under the Traditional Army Disposal and Reuse Alternative, the Army would make a below fair market 
value EDC of the entire USARC parcel to the Town of Niagara for reuse. In its approved reuse plan 
(2008) supplemented by its December 2011 EDC application, the Town of Niagara LRA recommended 
a mix of commercial and industrial uses for the property as summarized below. The EDC application, 
which contains the reuse plan, is included in Appendix A of this EA. 

• Building 4 (the hangar on the property) would be marketed to aviation and aerospace firms as a 
potential location for aircraft modifications, renovations, research and testing, overhauls and 
storage of air cargo. Buildings 4N and 4S (both attached to the hangar) would be included in 
solicitations of interest to provide space for offices, classroom training, engineering, computer 
operations, locker rooms, and storage.  

• The remainder of the site would be utilized on a building-by-building basis for a mix of 
commercial and industrial uses that are permitted under the Town’s zoning ordinance, 
including users such as metal fabricators, maintenance business, professional service firms, 
training providers, storage operations, motor vehicle service stations or aviation support type 
business such as food caterers, a commissary, avionics shop or other maintenance operations. 

In order for the USARC site to be used in an effective manner several capital improvements would be 
needed. These would include demolishing five minor structures totaling 9,900 SF (Building 19 – 1,600 
SF; Building 20 – 2,550 SF; Building 23 – 2,000 SF; Building 25 – 1,750 SF; and Building 26 – 2,000 
SF); refurbishing interior building spaces of the remaining buildings, including making them Americans 
with Disabilities Act (ADA) compliant; installing utility meters for individual buildings on site; 
replacing the hangar doors and roof on Building 4; repaving the aircraft apron on the east side of 
Building 4; installing fencing between the site and the airfield; repaving vehicular areas on the site; 
restriping parking areas;  and installing signage for the facility.  

With the demolition of the five smaller buildings, the total amount of leasable space would be 146,360 
SF. Based on zoning; proximity to the Niagara Falls International Airport; the age, quality, condition, 
and configuration of the space to be leased; as well as competition in the local real estate market, the 
LRA expects demand for the property to be modest and estimates that reuse of the USARC site would 
generate approximately 149 to 251 jobs (Town of Niagara LRA, 2011). 

Although, these are the current plans, the LRA would remain flexible to the dictates of the market to 
take advantage of any opportunities to create new jobs. This may include demolition of additional 
buildings and construction of new build-to-suit space for tenants or prospective tenants. Long term, the 
site may also include a hotel (CHA, 2011). However, the development of a hotel on the site is at this 
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time only conceptual, for it is not mentioned in the Town of Niagara LRA’s EDC application and it is 
not accounted for in their economic analysis for redevelopment of the site (Town of Niagara LRA, 
2011).   Since development of a hotel on the site is only conceptual at this time, it is not analyzed as 
part of this alternative; however, it is analyzed as a potential cumulative effect in the Cumulative Effects 
Summary section of this EA.  

3.2 CARETAKER STATUS ALTERNATIVE 

The Army secured the USARC and AMSA #76 after the military mission ended on September 15, 2011 
to ensure public safety and the security of remaining government property and to complete any required 
environmental remediation actions. From the time of operational closure until conveyance of the 
property, the Army would provide sufficient maintenance to preserve and protect the site for reuse in an 
economical manner that facilitates redevelopment. Because the USARC was not transferred by 
September 15, 2011, the Army reduced maintenance levels to the minimum level for surplus 
government property as specified in 41 CFR 101-47.402, 41 CFR 101-47-4913, and Army Regulation 
420-70 (Buildings and Structures).  

3.3 NO ACTION ALTERNATIVE 

Under the No Action alternative, the Army would continue operations at the USARC at levels similar to 
those that occurred prior to the BRAC Commission’s recommendations for closure becoming final. 
Implementation of the No Action alternative is not possible due to the BRAC Commission’s 
recommendation to close the USARC and AMSA #76 having the force of law and the fact that the 
property is currently in caretaker status. However, inclusion of the No Action alternative is prescribed 
by the CEQ regulations implementing NEPA, and serves as a benchmark against which the 
environmental impacts of the action alternatives may be evaluated. Therefore, the No Action alternative 
is evaluated in the EA. 

3.4 ALTERNATIVES CONSIDERED AND ELIMINATED FROM FURTHER ANALYSIS 

3.4.1 Early Transfer and Reuse Before Cleanup is Completed 

Under this alternative, the Army would take advantage of various property transfer and disposal 
methods that allow the reuse of contaminated property to occur before all remedial actions have been 
completed. One method is to transfer the property to a new owner who agrees to perform, or to allow 
the Army to perform, all remedial actions required under applicable Federal and state requirements. 
This alternative would require concurrence of the appropriate environmental agency and the governor 
of the affected state.  The property must be suitable for the new owner’s intended use, and the intended 
use must be consistent with protection of human health and the environment.   

The Environmental Condition of Property (ECP) Report for the USARC property (CH2MHILL, 2007) 
initially classified the Property as an ECP Category 7 (an area or parcel of real property that is 
unevaluated or requires additional evaluation) due to reports of a former landfill on the Property, 
published reports on the Nike missile program indicating that there is the potential for environmental 
effects related to Nike missile operations and maintenance, and an outstanding recommendation from a 
1994 Preliminary Assessment (PA) to perform sediment sampling in Cayuga Creek to evaluate 
discharges from floor drains into the storm sewer from Building 4 prior to oil water separators (OWS) 
being installed. A Supplemental Phase 1 Assessment concluded that “no definitive evidence was 
obtained that confirms the presence of a landfill on the Property.” (CH2MHILL, 2009). Though no 
evidence of a landfill was found, the Supplemental Phase 1 Assessment continued to classify the 
Property as an ECP Category 7 primarily due to a polychlorinated biphenyl (PCB) investigation going 
on at that time (CH2MHILL. 2009).  
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In 2008, a liquid later determined to contain PCBs was observed flowing out of the 24-inch storm water 
pipe along the southeastern portion of property into a drainage swale off-site along Porter Road. In 
2008 and 2009, an investigation to establish the spill boundaries and delineate the contaminated area 
was conducted. Sampling data indicated that PCB contamination extended beyond the sampling area 
and that concentrations were more than triple the regulatory threshold (PARS, 2009). In 2009, a 
remedial action in the form of a soil excavation occurred and 134 tons of PCB contaminated soil was 
removed in the off-site drainage swale. Post-excavation soils samples were below the maximum 
contamination level of 1 milligram per kilogram (mg/kg) established by the New York State 
Department of Environmental Conservation (NYSDEC) (PARS, 2009). In 2009, a Site Inspection 
occurred to investigate the origin of PCBs on the site. During the Site Inspection additional 
contaminants were found in soil and groundwater samples taken in the southeast portion of the property 
that were in concentrations above New York restricted commercial soil cleanup objectives and New 
York Class GA Groundwater Criteria (all fresh groundwater in NY is classified as GA, and its defined 
best use is as a source of potable water) (PARS, 2011). As a result, additional soil and groundwater 
investigations were conducted in the Remedial Investigation (RI), an interim remedial action (IRA) was 
performed, and a Human Health Risk Assessment (HHRA) and Feasibility Study were conducted 
(PARS, 2012). See Appendix C for the Final – Remedial Investigation/Interim Remedial Action Report 
and Human Health Risk Assessment. 

The IRA consisted of removal of approximately 40 tons of contaminated soil and approximately 2,000 
gallons of contaminated groundwater from the excavation (PARS, 2012). Also, an approximate 8-foot 
long section of 6-inch diameter cast iron fire protection main was removed and the open ends of the 
pipe were fitted with a Fernco and polyvinyl chloride (PVC) cap prior to backfilling. The HRRA was 
conducted to evaluate the potential risks to human health from exposure to volatile organic compounds 
(VOCs), semi-volatile organic compounds (SVOCs), and PCBs in subsurface soils and groundwater. 
The HRRA concluded that the only potential carcinogenic risk on the site would be to construction 
workers from exposure to groundwater during subsurface activities (e.g. site upgrades, new 
construction etc.), and that the risk was only slightly above the U.S. Environmental Protection Agency 
(U.S. EPA) acceptable exposure risk range. As an adequate remedy to reduce the risk or exposure to 
groundwater for construction workers during construction, the HRRA recommended that a land use 
restriction, in the form of a Site Management Plan, be developed based on the planned redevelopment 
and use of the site and implemented by the future owner of the Property. The Army will document their 
proposed plan for a remedial action in the form of a land use restriction in a “Proposed Plan.” The 
“Proposed Plan” will be released for public review in the near future. Any comments received will be 
documented in the Decision Document.  

Regarding potential impacts from the maintenance of Nike missiles in Building 4 and outstanding 
sediment sampling in Cayuga Creek; the report cited in the ECP indicating “disposal practices…could 
have included storage in drums as well as “unofficial” disposal to the ground and subsurface” pertained 
to Nike missile battery sites and not Nike maintenance facilities like the USARC site (Law Engineering 
Testing Company, 1986).  There have been no reports of stressed vegetation at any of the outfalls in 
Cayuga Creek, nor has there been any evidence of industrial discharge leaving the property via the 
storm system associated with Building 4 that would indicate any contamination occurred as a result of 
maintenance operations in Building 4. Additionally, during a 2011 RI the NYSDEC informed the Army 
that sediment sampling at Outfalls 1, 2 and 3 in Cayuga Creek was not required due to accessibility 
issues and outfall’s position below the creek’s water line (PARS, 2012). 

Any previous spills associated with activities on the Property have been remediated and are considered 
complete. Therefore, no further site investigations are warranted for this Property, and land use 
restrictions would be included in the property deed for transfer, providing adequate protection for 
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construction workers from contaminated groundwater. Therefore, the Property will be classified as an 
ECP Category 4 (an area or parcel of real property where release, disposal, or migration, or some 
combination thereof, of hazardous substances has occurred an all remedial actions necessary to protect 
human health and the environment have been taken) at the time of property transfer. Since no further 
remediation actions would be needed this alternative is not carried forward for further analysis.    

3.4.2 Other Reuse Alternatives 

The LRA screened this Federal Government surplus property by soliciting notices of interest from state 
and local governments, representatives of the homeless, and other interested parties, as required by the 
Federal Property Administrative Services Act of 1949, the Base Closure Community Redevelopment 
and Homeless Assistance Act of 1994, and the Redevelopment and Homeless Assistance Act of 1994. 
The LRA received two notices of interest to consider.  

• The Niagara County Community College initially expressed interest in the property to the U.S. 
Department of Education in late summer of 2006 (Town of Niagara LRA, 2008). Though 
discussions took place between the LRA and the Niagara County Community College, after 
considering the size and nature of the facility, the Community College ultimately decided that 
the installation was not suited for its education programs and in September of 2006 confirmed 
that they no longer had interest in the property (Town of Niagara LRA, 2008). 

• Niagara Falls Redevelopment, LLC (NFR), a private development corporation, expressed 
interest in reusing the property for activities such as air cargo, basing of general aviation 
aircraft, training, catering services etc. However, while the NFR had specific uses and users in 
mind for the property, they considered such information proprietary and did not share it with 
the LRA. Without this information, the LRA could not determine the eligibility and feasibility 
of NFR’s proposal, the benefit to the community, or what repairs and improvements to the 
property would be needed to transition the property. Therefore, the LRA did not further 
consider NFR’s expressed interest in the property as a viable alternative. 

No notices of interest were received from homeless providers.   

In addition to alternative concepts from outside parties, the LRA also considered three other internally 
developed alternative concepts for the property as described below (Town of Niagara LRA, 2008): 

• Conversion to Air Cargo Transportation Center. While there is the potential for air cargo 
operations to grow at the Niagara Falls International Airport, air cargo volume is expected to 
remain fairly level over the near term future because of the sluggish U.S. economy, competition 
from other modes of traffic and high oil prices. Existing air cargo activity in Western New 
York is modest in comparison to many other areas and considerable marketing would have to 
be done to entice airfreight forwarders to consider a Niagara Falls location since the air cargo 
industry is very reticent change and investments in other airports have already been made and 
contracts negotiated (Town of Niagara LRA, 2008). In addition to the limited air cargo activity 
in the area, modern air cargo facilities are highly specialized buildings that utilize state-of-the-
art technology and mechanical systems. Given the age and configuration of the existing 
facilities, without demolition of Buildings 4N and 4S (both attached to Building 4 – the hangar) 
and substantial reconstruction of the hangar to add truck bays, and aircraft loading and 
unloading bays, the property would have only limited value as a cargo terminal. The size and 
configuration of the remaining buildings on the property also do not lend themselves well to air 
cargo activities. Additionally, a recent agreement between the Niagara Frontier Transportation 
and Niagara Cargo Port will see Niagara Cargo build and market new cargo facilities at the 
Niagara Falls International Airport. If these new modern facilities are built, the value of the 
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USARC hangar as an air cargo facility would likely be diminished. Due to the modest air cargo 
activity in the area, the planned construction of new cargo facilities at the Niagara Falls 
International Airport, and the existing configuration of the hangar on the property, this 
alternative was dismissed by the LRA. 

• Conversion for aircraft modification, renovation, testing, overhaul and storage. Under this 
alternative, the facilities would be marketed to private sector firms engaged in aeronautic 
research, aircraft renovation, and aircraft maintenance and storage. While there are many firms 
involved in specialized aviation and aerospace activities throughout the U.S. and Canada, 
finding a match for a firm’s business needs with the location and facilities at the USARC would 
not be easy. It would also require significant investment to repair and improve the facilities to 
attract these types of firms. Additionally, the buildings other than the hangar are not necessarily 
suitable for activities complementary and ancillary to aviation-related businesses such as 
research and design, engineering, and testing because of their design and separation from one 
another. For these reasons, this alternative was dismissed as a stand-alone alternative; however, 
aspects of this alternative were considered and made a part of the Preferred Alternative. 

• Conversion of site to Mixed Commercial and Industrial Uses. Under this alternative the 
property would be marketed for use by a mix of commercial and industrial uses such as 
professional administrative offices, service industries, and light industry. However, demand for 
older buildings, particularly for what would be considered Class C office space is very soft in 
the local market place and tenants are seeking higher quality space. Because demand for older 
office space is soft and the expense involved in remodeling and renovating various structures to 
meet potential tenant standards might exceed revenues to be generated through leases of the 
property, this alternative was dismissed as a stand-alone alternative by the LRA.; however, 
aspects of it were considered and made a part of the Preferred Alternative.  

Since the other reuse alternatives were not selected by the LRA as their official Reuse Plan, they are not 
carried forward for further analysis in this EA. 
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4.0 AFFECTED ENVIRONMENT AND CONSEQUENCES 

4.1 ENVIRONMENTAL RESOURCES ELIMINATED FROM FURTHER CONSIDERATION 

Section 651.14 of the Army NEPA Regulations (32 CFR Part 651) states the NEPA analysis should 
reduce or eliminate discussion of minor issues to help focus analyses.  This approach minimizes 
unnecessary analysis and discussion during the NEPA process and in analysis documents.   The CEQ 
Regulations for implementing NEPA (40 CFR Parts 1500 - 1508) emphasize the use of the scoping 
process (see e.g., 40 CFR § 1500.4(g)), not only to identify significant environmental issues deserving of 
study, but also to deemphasize insignificant issues, narrowing the scope of the environmental 
assessment/environmental impact statement process. The following impact topics are not carried forward 
for further analysis in this EA because either they are not present on or near the USARC property, they 
are present but would not be impacted by any of the alternatives, or the proposed action would have little 
or no measurable environmental affect on these resources. 

4.1.1 Environmental resources that are not present 

None of the Alternatives would have direct, indirect or cumulative impacts on these environmental 
resources, because these resources do not exist on or near the Property: 

Wetlands – Approximately 95 percent of the Niagara Falls USARC property is covered by impervious 
surfaces and according to the U.S. Fish and Wildlife’s National Wetlands Inventory online-mapper there 
are no wetlands located on the site. The nearest wetlands are a palustrine wetland located across Porter 
Road approximately 105 feet to the south of the USARC, a palustrine wetland located approximately 260 
feet to the north of the USARC, and a palustrine wetland located approximately 260 feet northwest of the 
USARC associated with Cayuga Creek.  

Coastal Barriers and Zones –The USARC property is not included in the coastal zone management plan, 
nor is it in the coastal zone of New York (NYSDOS, 2004). 

National and State Parks – There are no national or state parks adjacent to the USARC property. The 
nearest National Historic Site is the Johann Williams Farm located approximately 1.2 miles to the 
southeast of the USARC property. Reservoir State Park, approximately 4 miles to the northwest is the 
nearest state park. 

Wilderness Areas and Wildlife Refuges – There are no National Wilderness areas in Niagara County or 
the surrounding areas. The Iroquois National Wildlife Refuge is located approximately 35 miles to the 
west of the USARC property.  

National Wild and Scenic Rivers – There are no rivers in western New York that are designated as 
National Wild and Scenic Rivers.  

Federal- and State-Listed Threatened, Endangered, or Candidate Species –A list of federally-listed 
species for Niagara County was obtained from the USFWS website as well as an official response letter 
(see Appendix F). According to the USFWS, the bald eagle (delisted, but still receives protection under 
the Bald and Golden Eagle Protection Act) and the Eastern prairie fringed orchid (Platanthera 
leucophaea) (threatened) are listed species known or likely to occur in Niagara County, NY. The USARC 
property is located in an urban area adjacent to the Niagara Falls International Airport and impervious 
surfaces cover approximately 95 percent of the property with grass and gravel areas comprising the rest of 
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the site. With no trees, the bald eagle would only be transient to the site. The Eastern prairie fringed 
orchid is noted as Historic on the USFWS Niagara County list. According to the Determination of 
Threatened Status for Eastern and Western Prairie Fringed Orchids (50 CFR Part 17) and the USFWS’ 
species profile (USFWS, 2007), the Eastern prairie fringed orchid was historically found in New York, 
but is currently no longer found in the state, and no critical habitat has been designated for the species.  

Critical Habitat – The property is in an urban setting, impervious surfaces cover approximately 95 
percent of the site providing no natural habitat, and the U.S. Fish and Wildlife Service has not designated 
critical habitat on or in the vicinity of the property (Appendix F). 

Prime and Unique Farmlands – The property is not prime or unique farmland as defined by 7 CFR 
658.2(a), because the definition of farmland does not include land already in or committed to urban 
development. 

Cultural, Historic, and Archeological Resources – the Army conducted a Phase 1A archaeological 
survey of the property in 2007 and found the project site to contain low potential for prehistoric or 
historical archaeological resources  (PARS and LBG, 2007). In 2011, the Army conducted a historic 
resource inventory of the buildings on the project site and determined that there are no historic properties 
present on the project site. By letter dated June 23, 2011 the Army conveyed its determination that the 
proposed action would have no adverse effect on any cultural, historic, or archeological resources to the 
State Historic Preservation Officer (SHPO). The SHPO concurred with this determination on October 27, 
2011 (Appendix F). 

4.1.2 Environmental resources that are present, but not impacted 

None of the Alternatives would have direct, indirect or cumulative impacts on these environmental 
resources, because no demolition, renovation, construction or landscaping activities are planned that 
would alter or affect these resources: 

Vegetation – The USARC property is approximately 95 percent impervious surface with grass and gravel 
comprising the rest of the site. Therefore no vegetation would be impacted by the proposed action. 

Wildlife – The USARC property is approximately 95 percent impervious area and located in an urban 
environment providing no natural habitat on the property. Species habituated to urban settings such as 
some birds (sparrows, starlings, robins etc) and some mammals (mice, rabbits etc) likely visit the site, but 
would not be impacted by the proposed action. 

4.1.3 Environmental resources are present, but the proposed action would have little or no 
measureable effect on these resources 

Aesthetics and Visual resources –While demolition of five structures on the site totaling 9,000 SF would 
occur under the proposed action, the overall aesthetics and visual resources of the area would not be 
impacted because the USARC property is located within an industrial setting adjacent to the Niagara Falls 
International Airport, and the site would still be dominated by impervious surfaces and a number of other 
large buildings on the site. If additional older buildings are replaced in the future with new modern 
buildings the overall aesthetics and visual resources of the site would be improved. 

Air – Niagara County is in basic non-attainment for ozone.  Ozone is classified as a secondary pollutant 
because it is not directly emitted by a source. Therefore, when determining potential impacts the 
emissions for the ozone precursor pollutants nitrogen oxides (NOx) and volatile organic compounds 
(VOC) are taken into consideration. Under the Preferred Alternative, impacts to air quality would occur 
from the addition of a maximum 215 commuters. Using the EPA’s MOBILE6 modeling program for the 
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2013 Niagara County Fleet, emission rates for ozone precursors and greenhouse gases (GHG) (i.e. carbon 
dioxide [CO2]) for cars would be:  

NOx = 0.496 grams/mile (g/mi) 

VOC = 0.854 g/mi 

CO2 = 368.1 g/mi 

For light duty gas trucks, including Sport Utility Vehicles (SUVs), emission rates would be: 

NOx = 0.646 g/mi 

VOC = 0.952 g/mi 

CO2 = 478.4 g/mi 

This analysis uses the national fleet average and assumes that 40 percent of commuters would drive a car 
while 60 percent would drive a pick-up truck or SUV.  Using the assumption of two trips a day at 20 
miles per trip (40 miles round trip) and an additional 10 miles a day to go off site to eat lunch (total of 50 
miles traveled per day) for 240 days per year, the estimated increase in annual emissions as a result of the 
Preferred Alternative would be:  

NOx = 1.667 tons per year (TPY) 

VOC = 2.596 TPY 

CO2 = 1,235.08 TPY 

Additionally, temporary emissions would be expected from the construction and renovations associated 
with the Preferred Alternative, however these emissions would be negligible and would not result in an 
adverse impact on air quality in the region. 

The estimated increase shows that the emissions associated with renovation, demolition, and operation of 
facilities under the Preferred Alternative, when compared to the de minimis values for this basic ozone 
non-attainment area, fall well below the de minimis levels of 100 TPY for NOx and 50 TPY for VOCs, 
even under the initial conservative assumptions that were employed.  As a result, the Proposed Action is 
not subject to the General Conformity Rule requirements.  Appendix D contains a draft Record of Non-
Applicability. 

Additionally, the Preferred Alternative would not produce a significant amount of GHG emissions.  This 
alternative would be expected to cause direct emissions of 988.07 metric tons of CO2 annually, which is 
below the recommended screening level for including a quantitative and qualitative assessment of GHG 
emissions of 25,000 metric tons of CO2 emissions annually.   

This action would not represent a net incremental addition to the global climate change phenomenon.  

Noise –The USARC property is located in an industrial setting zoned for light industrial use and reuse of 
the property would be consistent with that zoning and comply with the town’s noise ordinance. Sources of 
noise on the property include commuter traffic Heating, Ventilation, and Air Conditioning (HVAC) and 
mechanical equipment. Under the No Action alternative noise sources and level would not change. Under 
the Caretaker Alternative, noise levels would decrease without any daily commuter traffic or use of the 
property. Under the Preferred Alternative, reuse of the property would not likely change the types  of 
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noise sources, which would still be daily commuter traffic, HVAC, and the use of mechanical equipment; 
however, with a greater daily use of the site, there would be a slight, but not likely measurable, increase in 
noise on the site. Demolition activities to remove several small old and outdated buildings as well as 
building renovations and possibly some construction activities would create temporary noise impacts. If 
additional buildings are demolished in the future and replaced with new buildings, these demolition and 
construction activities would also result in temporary noise impacts. Contractors, however, would need to 
adhere to noise regulations for construction equipment and work hours, ensuring no significant impact to 
surrounding areas. Additionally, the property is immediately adjacent to the Niagara Falls International 
Airport which is the dominant source of noise in the immediate vicinity. The nearest sensitive receptor is 
a residence located approximately 200 feet away south of the USARC property across Porter Road. 

Public Services – None of the Alternatives would have a significant direct, indirect, or cumulative impact 
on these public services, because the level of service is currently below the providers’ capacity to provide 
service and any changes in demand would be negligible: 

• Niagara Falls Municipal Police Department, 1925 Main Street, Niagara Falls, New York, 
14305: Currently, the police department consists of 155 sworn officers and 30 civilian staff. The 
addition of approximately 251 workers at the USARC site would have no significant effect on the 
ability of the police department to provide adequate service to the City of Niagara Falls (Chella, 
2011). 

• Niagara Falls Fire Department, 3115 Walnut Avenue, Niagara Falls, New York, 14301: 
Currently, the fire department consists of 135 members, with five fire stations located throughout 
Niagara Falls. The Preferred Alternative would not affect the fire departments ability to provide 
service to City of Niagara Falls (Niagara Falls Fire Department, 2011). 

• Niagara Falls Memorial Medical Center, 621 Tenth Street, Niagara Falls, New York, 14304: 
The exact number of rooms and doctors present at the Niagara Falls Memorial Medical Center is 
unknown. However, the center is the main provider of healthcare in the greater Niagara area and 
adding approximately 251 jobs under the Preferred Alternative would have no significant effect 
on the ability of the medical center to continue to provide sufficient medial access to the Niagara 
community (Niagara Falls Memorial Medical Center, 2011). 

4.2 ENVIRONMENTAL RESOURCES CARRIED FORWARD FOR ANALYSIS 

The following sections describe the current environmental conditions of the areas that would be affected 
should the Proposed Action be implemented. They also analyze the potential effects arising from 
implementing the Proposed Action.  The description of environmental conditions represents the baseline 
conditions, or the “as is” or “before the action” conditions at the installation and is defined as the level of 
operations and environmental conditions as of 2011.  The baseline facilitates subsequent identification of 
changes in conditions that would result from the realignment.  The environmental consequences portion 
represents the culmination of scientific and analytic analysis of potential effects arising from 
implementing the Proposed Action.  Direct, indirect, and cumulative effects of the Proposed Action are 
also addressed.    

For each environmental resource area the baseline conditions are presented first followed immediately 
thereafter by evaluation of the potential impacts of the two action and the No Action alternatives. Where 
appropriate and definable, a specific Region of Influence (ROI) is indicated for a given resource area. 
Environmental effects are characterized as either direct or indirect. Direct effects are those caused by the 
action and occur at the same time and place. Indirect effects are caused by the action and are later in time 
or farther removed in distance, but are still reasonably foreseeable. Effects are also characterized as short-
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term or long-term in duration, with short-term effects being defined as occurring during construction 
phases, and long-term effects occurring for longer periods of time. 

4.3 LAND USE 

4.3.1 Affected Environment 

This section describes existing land use conditions on and surrounding the Niagara Falls USARC. It 
considers natural land uses and land uses that reflect human modification. Natural land use classifications 
include wildlife areas, forests, and other open or undeveloped areas. Human land uses include residential, 
commercial, industrial, utilities, agricultural, recreational, and other developed uses. Management plans, 
policies, ordinances, and regulations determine the types of uses that are allowable, or protect specially 
designated or environmentally sensitive uses. The following sections discuss the regional geographic 
setting and location, site land use, surrounding land use, and current and future development. 

4.3.1.1 Regional Geographic Setting and Location 
The Niagara Falls USARC is located within the Town of Niagara, New York in Niagara County in 
northwestern New York (Figure 1-1). The Town of Niagara is a 16.8-square-mile community located 
approximately 6 miles east of the City of Niagara Falls, New York and 20 miles north of the City of 
Buffalo, New York.  

4.3.1.2 Site Land Use 
In 1955, the U.S. Army Reserve acquired 21.88 acres of property that was part of the Naval Air Reserve 
Station and put it into use as a USARC. Currently the property consists of 14 structures including 
ancillary structures such as a guardhouse, hazardous material sheds and an electrical building, and three 
parking/equipment storage areas. The site functions as a maintenance and training facility and equipment 
storage center. Prior to closure, the site functioned as a maintenance and training facility and equipment 
storage center. The USARC units that trained at the facility are a part of the 277th Quartermasters Corps, 
the 865th Combat Support Hospital and the 1982nd Forward Surgical Unit and the AMSA #76. There were 
35 full-time employees and 412 reservists that reported on weekends. 

4.3.1.3 Surrounding Land Use 
The area surrounding the USARC is zoned as light industrial. The nearest residence is approximately 200 
feet to the southeast of the property on the opposite side of Porter Road. The nearest residential 
community is approximately 1,000 feet to the south of the USARC. Immediately to the south of the 
property on the other side of Porter Road is woodland. To the west of the property is Cayuga Creek with 
commercial development beyond that. To the north and east, the property is bordered by the Niagara Falls 
International Airport (CH2MHILL, 2007). 

4.3.1.4 Current and Future Development in the Region of Influence 
Currently there are no projects or developments occurring in the immediate vicinity of the site. The 
vacant land located directly south of the site, is listed for sale as commercial property, however, the 
property has not yet been sold and remains vacant. Recent developments have occurred along Military 
Road approximately 1.5 miles southeast of the site including the construction of a Wal-Mart, Chili’s 
Restaurant and Olive Garden Restaurant (Bragg, 2011). 

4.3.2 Environmental Consequences 

The intensity of impacts to land use was determined using the following thresholds: 
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No Effect – No impacts to surrounding land use from the proposed project. 

No Significant Effect – The impact to land use would be measurable or perceptible, but would be 
limited to a relatively small change in land use that is still consistent with the surrounding land 
uses and would conform with zoning and community land use plans and policies. 

Significant Effect – The impact to land use would be substantial. Land uses are expected to 
substantially change in the short- and long-term.  The action would not be consistent with the 
surrounding land use and would not conform with zoning and community land use plans and 
policies. 

4.3.2.1 Prefer red Alternative: Traditional Disposal and Reuse 
Under the Traditional Disposal and Reuse Alternative, the Niagara Falls USARC buildings and real estate 
would be transferred to the Town of Niagara.  Building 4 would be marketed for use as a location for 
aircraft modifications, renovations, research and testing, overhauls and storage of air cargo. The attached 
Buildings 4N and 4S would be marketed for use as offices, classrooms, storage and for engineering and 
computer operations. The remainder of the site would be marketed for use on a building-by-building basis 
for a mixture of commercial and industrial operations permitted under the Town’s zoning ordinance. 
Since the future use of the site as industrial/commercial space is similar to surrounding land uses and 
consistent with the current and allowable land use of the site, no significant effects are expected. 
Investigations into the contamination on the southeast portion of the Property are complete and IRA 
removed approximately 40 tons of contaminated soils. However, a HRRA found that construction 
workers conducting subsurface activities (e.g. site upgrades, demolition, new construction etc.) would be 
at risk from exposure to impacted groundwater. Due to this risk the Army would include land use 
restrictions in the property transfer documents to mitigate potential exposure of construction workers to 
impacted groundwater. While these restrictions would likely have short-term impacts on how construction 
activities occur, they would not be significant, and they would not preclude any long-term planned reuse 
of the site.  

Overall, impacts to land use from closure, disposal, and reuse would be both short- and long-term, and not 
significant as land use of the Property would change from a military site to industrial and commercial 
facilities.  

4.3.2.2 Caretaker  Status Alternative 
Under the Caretaker Status Alternative, land use would change from an active military reserve center to a 
facility under caretaker status. Maintenance activities to preserve and protect the facilities would take 
place. These activities would not conflict with applicable ordinances, existing land use plans, or 
surrounding land use and would result in no effect on land use. 

4.3.2.3 No Action Alternative 
Under the No Action Alternative, the Army would continue use of the Niagara Falls USARC at pre-
closure levels, and no land use changes or impacts would occur, resulting in no effect to land use. 

4.4 GEOLOGY AND SOILS 

4.4.1 Affected Environment 

This section describes the existing geology and soil conditions in the area of the Niagara Falls USARC.  
Geologic and topographic conditions are discussed first, followed by soils. 
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4.4.1.1 Geologic and Topographic Conditions 
The USARC is located in the Erie-Ontario Lowlands Physiographic Province. The region is characterized 
by relatively flat topography and dissected by the east-west trending Niagara Escarpment, which is 
located about five miles north of the USARC. The Niagara Falls area is underlain by glacial sediment 
consisting mainly of till and lacustrine silt and clay, approximately 5-80 feet thick. The glacial deposits 
overlay weathered dolomite and limestone of the Lockport Group (Niagaran Series of Middle Silurian 
age). The Lockport Group is underlain by approximately 100 feet of shale and limestone (Clinton Group), 
which is underlain by about 110 feet of sandstone and shale (Medina Group) (PARS, 2011).  

Based on the Tonawanda West United States Geologic Service (USGS) topographic quadrangle, the 
elevation of the USARC site is approximately 575 feet above mean sea level. The topography at the site is 
relatively flat with a slight gradient to the west/southwest towards Cayuga Creek. 

4.4.1.2 Soils 
While approximately 95 percent of the USARC site is covered by impervious surfaces such as concrete, 
asphalt, and building footprints (Engineering Technology Associates, Inc. 1994) the underlying soils at 
the site consist of two types: Lakemont silty clay loam (85 percent of the area on site) and the Fonda 
mucky silt loam (15 percent of the area on site) (Engineering Technology Associates, Inc. 1994). Both 
soil types are described as fine-to moderately fine-textured, of flow permeability, and a prolonged high 
water table at 0 to 0.5 feet below ground surface (bgs). Due to the high clay content, these soils are 
subject to ponding. In addition to native soils, a site inspection conducted in the southeast portion of the 
site in November 2010 also encountered non-cohesive fill material from 0 to 4 feet bgs, and in some 
locations it extended from 8 to 15 feet bgs. The fill material encountered comprised a course-grained 
mixture of sand and gravel with varying amounts of fine-grained silt and clay. Varying amounts of brick, 
slag, concrete, rebar, asphalt and wood were observed within the matrix as well (PARS, 2011). It is also 
possible that fill material exists in other portions of the site as well, as it may have been used to fill in low 
lying areas along the banks of Cayuga Creek (CH2MHILL, 2009). 

4.4.2 Environmental Consequences 

To assess the intensity of impacts to geology, topography, and soils in the area of the project sites, the 
following impact thresholds were used. 

No Effect - Geology, topography, or soils would not be impacted or the impact to these resources 
would be below or at the lower levels of detection.  Any impacts would be slight. 

No Significant Effect - Impacts to geology, topography, or soils would be detectable. Impacts to 
undisturbed areas would be proportionally small to the site.   

Significant - Impacts on geology, topography, or soils would be readily apparent and result in a 
change to the character of the resource over a relatively wide area.  Mitigation measures would be 
necessary to offset adverse impacts and may or may not be successful. 

4.4.2.1 Prefer red Alternative: Traditional Disposal and Reuse  
Geologic and Topographic Conditions – No effects to geologic or topographic conditions would be 
expected. The site is relatively flat, previously disturbed and is approximately 95 percent covered by 
impervious surfaces. Demolition of buildings, replacement of the concrete apron by Building 4, and any 
potential future construction on the site would not require large amounts of leveling, grading, excavation, 
and compaction of soils. Alterations of the general topographic character of the site would not occur.  
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Soils – No significant adverse impacts to soils would be expected, though impacts would be long-term.  
Soils found within the footprints of any buildings to be demolished, the concrete apron to be replaced, and 
any future buildings to be constructed would likely have been previously affected by activities associated 
with construction of the existing facilities on the site.  

4.4.2.2 Caretaker  Status Alternative 
Under the Caretaker Status Alternative no demolition of buildings, replacement of the concrete apron, or 
new construction would occur, thus there would be no changes or effect to the geologic or topographic 
character of the site.  

4.4.2.3 No Action Alternative 
Under the No Action Alternative, no ground disturbing activities would take place as a result of normal 
operations; therefore there would be no effect to the geology or topography of the site.  

4.5 WATER RESOURCES 

4.5.1 Affected Environment 

The following sections provide a summary of the general condition and character of water resources 
found on the USARC property and on adjacent areas within the Town of Niagara, NY.  

4.5.1.1 Surface Waters 
There are no surface waters within the property boundary of the USARC site. Cayuga Creek, a tributary 
of the Niagara River, flows south just west of the property and receives storm water from the site. 
Ultimately Cayuga Creek drains into the Niagara River approximately 5 miles upstream of the American 
and Horse Shoe Falls as part of the Lake Erie River Basin. 

4.5.1.2 Hydrogeology/Groundwater  
The aquifers of the Lake Erie-Niagara River Basin are primarily carbonate-rock aquifers, characteristic of 
the Central Lowland Province of western New York. Glacial deposits act as a confining unit for the 
weathered bedrock aquifers below. Water is stored and moves mainly in secondary fractures. The aquifers 
typically produce only small to moderate amounts of water to wells. Minerals in solution are calcite, 
dolomite, gypsum, and halite, resulting in hard and salty groundwater. Much of the groundwater contains 
sulfate and chloride ions in excess of 250 milligrams per liter, so quality of water is poor and deteriorates 
further with depth. Groundwater must be treated for most uses. The soils on the site are subject to 
ponding and the water table in the vicinity of the site is typically at a depth of less than four feet bgs 
(CH2MHILL, 2007). During a site inspection conducted in the southeast portion of the site in November 
2010, ground water was encountered at depths ranging from two to six feet bgs in soil probes and 
exploratory excavations. It was concluded that the perched groundwater conditions at the site were likely 
due to coarse-grained fill material overlying less permeable native fine-grained clay (PARS, 2011).  

4.5.1.3 Floodplains 
A review of the Federal Emergency Management Agency Flood Insurance Rate Map dated September 17, 
2010 indicates that the extreme northern portion of the property, including a portion of Building 4N lies 
within the 100-year floodplain (Figure 4-1). 
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Figure 4-1.  100-Year Floodplain in Vicinity of Niagara Falls USARC 



 
U.S. Army Corps of Engineers, Mobile District Affected Environment and Consequences 
Environmental Assessment – USARC, Niagara Falls, NY 4-10 
May 2012 

4.5.2 Environmental Consequences 

To assess the intensity of impacts to water resources in the area of the project sites, the following impact 
thresholds were used: 

No Effect – Current water quality and hydrologic conditions would not be altered or conditions 
do not exist for impacts to occur. 

No Significant Effect – Impacts (chemical, physical, or biological effects) would be either not 
detectable, or detectable, but at or below water quality standards or criteria.  Alterations in water 
quality and hydrologic conditions relative to historical baseline may occur, however, only on a 
localized and short-term basis. 

Significant Effect – Impacts (chemical, physical, or biological effects) would be detectable and 
would be frequently altered from the historical baseline or desired water quality conditions; 
and/or chemical, physical, or biological water quality standards or criteria would be locally, 
slightly and singularly, exceeded on either a short-term or prolonged basis. 

4.5.2.1 Prefer red Alternative: Traditional Disposal and Reuse 
Surface Waters - Building renovations, demolition, and potentially some new construction could occur 
under the reuse of the property. Employing best management practices during demolition and 
construction of structures would prevent potential impacts to Cayuga Creek from runoff. Currently, 
approximately 95 percent of the site is covered by impervious surfaces and no new impervious surfaces 
would occur under the Preferred Alternative. It is anticipated that the new property owner would be 
required to hold a State Pollution Discharge Elimination System (SPDES) Multi-Sector General Permit 
for Storm Water Discharges Associated with Industrial Activity and implement a storm water pollution 
prevention plan (SWPPP) for the property. By implementing and following a SWPPP and complying with 
a SPDES permit, there would be long-term, no significant impacts to nearby surface waters under the 
Preferred Alternative. 

Hydrology/Groundwater – Long-term, no significant impacts to hydrology or groundwater would be 
expected under the Preferred Alternative. Demolition and any new construction, as well as operation of 
facilities would adhere to existing applicable groundwater protection protocols as required under the Safe 
Drinking Water Act. Approximately 95 percent of the site is covered by impervious surfaces and 
complying with a SPDES permit and implementing a SWPPP would help prevent any contaminated 
storm water from leaving the site and infiltrating the groundwater off-site.  

Floodplains –The 100-year flood plain encroaches only slightly (approximately 75 feet) upon the 
northern boundary of the site. Given the small area that it encroaches upon the Property and the amount of 
open space on the site to the south of the floodplain, any new construction would likely be able to avoid 
impacting the floodplain. If construction need to encroach upon the floodplain, then a floodplain 
development permit from the Town of Niagara would be required. The floodplain also encroaches upon 
Building 4N, if renovations to the building equals or exceed 50 percent of the market value of the 
structure before the start of the renovation, then a floodplain development permit would be required from 
the Town of Niagara. By adhering to the provisions of the floodplain development permit would 
minimize impacts to the floodplain and result in  long-term, no significant impacts.   

4.5.2.2 Caretaker  Status Alternative 
There would be long-term, no significant impact to surface water, groundwater or floodplains under the 
Caretaker Status Alternative. Operations would no longer occur on the property, reducing the likelihood 
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of spills or other discharges that could impact Cayuga Creek. While the site would no longer be occupied, 
the Army would still own the property and would still need to comply with its SPDES permit, preventing 
adverse impacts to Cayuga Creek. There would be no change to the buildings on the site, so there would 
be no impact to the 100-year floodplain.  

4.5.2.3 No Action Alternative 
Under the No Action Alternative pre-closure operations would continue on the property.  No 
rehabilitation of the buildings or new construction is currently planned and there would be no new 
impervious surfaces created. As a result, there would be no impact to any water resources.  

4.6 SOCIOECONOMICS 

Socioeconomic analysis considers factors affecting the quality of life and financial well being of the 
surrounding community where residents live, work, shop, and play.  These factors include employment, 
income, housing, and public services such as fire, police, hospitals, schools, and parks.  The ROI is 
Niagara County, New York. 

The Affected Environment and Environmental Consequences sections of the socioeconomics resource 
area of this EA are presented in limited detail due to the fact that jobs created by the potential reuse would 
be expected to come from within the ROI and not require people to move into the local area from outside 
the ROI. Since the Proposed Action would not require people to relocate into the ROI or require people to 
leave the ROI, housing and public services are not included for full analysis.  There would be no change 
to these socioeconomic resources. 

4.6.1 Affected Environment 

4.6.1.1 Economics  
Table 4-1 compares the general ethnic and economic characteristics of the local community to the state 
and the nation, based on the most recent U.S. Census data (U.S. Census 2011a, b, and c).  According to 
the Census, the types of occupations for the labor force in the surrounding area include mainly 
educational services, health care and social assistance, manufacturing, and retail trade.  In recent years, 
several well-known companies including Occidental, Nabisco, Birdseye, and Delphi all closed or 
downsized their facilities in Niagara County (Niagara County, 2011).  However, positive economic 
development in the tourism sector has become a catalyst in the development of downtown Niagara Falls, 
and the Seneca Niagara Casino and Hotel is one of Niagara County’s largest employers (Niagara County, 
2011).  The three largest employers in Niagara County are the Niagara Falls ARS, Delphi Harrison 
Thermal Systems, and the Seneca Niagara Casino and Hotel (Town of Niagara LRA, 2008).  

4.6.1.2 Environmental Justice 
Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations directs Federal agencies to analyze the environmental effects, including human 
health, economic and social effects, of Federal actions, including effects on minority communities and 
low-income communities.   

As shown in the Table 4-1, the ROI has a lower percentage of minority populations and a similar 
percentage of low-income populations when compared to New York State or the U.S.  The largest 
minority population is Black or African American.  Niagara County’s minority population (11.5 percent) 
is lower the nation (36.3 percent the state (41.7 percent).   Median household income in Niagara County 
($42,580) is lower than the national ($50,222) and state ($54,554) averages; however, the percentage of 
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the population living below the poverty level in the county (13.9 percent) is lower than both the nation 
(14.3 percent) and the state (14.2 percent). 

4.6.1.3 Protection of Children 
Executive Order 13045, Protection of Children from Environmental Health Risks and Safety Risks directs 
Federal agencies to ensure that its policies, programs, activities, and standards address disproportionate 
risks to children that result from environmental health risks or safety risks.   

Table 4-1.  Socioeconomic Data for Niagara County, New York State, and the U.S. (2009) 

 Niagara County New York United States 
Population (2010 data) 216,469 19,378,102 308,745,538 

Median household income $42,580. $54,554 $50,221. 

Persons below poverty 
level* 13.9% 14.2% 14.3% 

Unemployment rate 7.7% 8.0% 9.1% 

White  88.5% 65.7% 72.4% 

Overall % minority 
population 11.5% 41.7% 36.3% 

Black or African American 6.9% 15.9% 12.6% 

American Indian & Alaskan 
Native 1.1% .6% 0.9% 

Hispanic 2.2% 17.6% 16.3% 

Asian .8% 7.3% 4.8% 

Native Hawaiian and other 
Pacific Islander 0.0% 0.0% 0.2% 

Other race 0.4% 7.4% 6.2% 

Two or more races 2.2% 3.0% 2.9% 

Source: U.S. Census 2011a, b, and c 
Notes:  *This is persons below poverty level for whom poverty status was determined. 

   
The property is fenced and there are no schools or childcare facilities in the vicinity of the site. The 
nearest residence is located approximately 200 feet southeast of the property on the opposite side of 
Porter Road. The nearest residential community is approximately 1,000 feet to the south of the USARC 
site. The USARC property is bordered on three sides by wooded land and commercial development 
associated with Niagara Falls International Airport (Town of Niagara LRA, 2008).  Directly across Porter 
Road on the south side of the property is another stretch of forested property.   
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4.6.2 Environmental Consequences 

The economic effects of implementing the preferred alternative are estimated using the Economic Impact 
Forecast System (EIFS) model, a computer-based economic tool that calculates multipliers to estimate the 
direct and indirect effects resulting from a given action. Based on the input data and calculated 
multipliers, the model estimates changes in sales volume, income, employment, and population in the 
ROI, accounting for the direct and indirect effects of the action. 

For purposes of this analysis, a change is considered significant if it falls outside the historical range of 
the ROI’s economic variation.  To determine the historical range of economic variation, the EIFS model 
calculates a rational threshold value (RTV) profile for the ROI. This analytical process uses historical data 
for the ROI and calculates fluctuations in sales volume, income, employment, and population patterns.  
The historical extremes for the ROI become the thresholds of significance (i.e., the RTVs) for social and 
economic change.  If the estimated effect of an action falls above the positive RTV or below the negative 
RTV, the effect is considered to be significant. Appendix E discusses this methodology in more detail. 

4.6.2.1 Prefer red Alternative: Traditional Disposal and Reuse 
4.6.2.1.1 Economic Development 

Based on EIFS, reuse of the USARC property under the Preferred Alternative would have a slight 
beneficial socioeconomic impact both in the short-term during construction activities as well as long-term 
through the creation of jobs. The results of the EIFS analysis are provided in Appendix E. Given that the 
Preferred Alternative includes flexibility for the LRA to take advantage of any opportunities to create new 
jobs, additional demolition of buildings and construction of new build-to-suit space for tenants or 
prospective tenants beyond those analyzed in the EIFS model would increase the beneficial economic 
impact to the ROI. Should future construction activities be approved, additional beneficial impacts would 
include the construction dollars spent on materials and construction labor within the ROI as well as any 
additional long-term positions beyond the 149-251 expected under the current reuse plan. The exact 
salary of the proposed long-term positions is not known, therefore this analysis assumed the median 
salary of the new positions would be equivalent to the current median salary of Niagara county, or 
$42,000 annually.  Therefore, the Preferred Alternative would have beneficial impacts from job creation 
and would not impact the median income of the ROI.   

4.6.2.1.2 Environmental Justice 
Reuse of the property under the Preferred Alternative would not result in adverse impacts to any 
demographic group residing or working within the ROI; therefore, there would be no disproportionately 
high and/or adverse impact on minority populations or low income populations. 

4.6.2.1.3 Protection of Children 

The Preferred Alternative would not likely pose any adverse or disproportionate health or safety risks to 
children living in the vicinity of USARC property.  There are no schools or childcare facilities in the 
vicinity of the property and the property would remain fenced and gated to prevent children from entering 
the property.  

4.6.2.2 Caretaker  Status Alternative 
This alternative would have a small, temporary, adverse socioeconomic impact because while the 
property is unoccupied it would not be generating any economic input to the local economy. However, 
given that it was an Army Reserve Center mostly used on the weekend by reservists with only a small 
full-time workforce during the week, the impact would not be significant.  The property would remain 



 
U.S. Army Corps of Engineers, Mobile District Affected Environment and Consequences 
Environmental Assessment – USARC, Niagara Falls, NY 4-14 
May 2012 

fenced and gated, preventing children from entering the property. Therefore, no adverse impacts would be 
expected to children. 

4.6.2.3 No Action Alternative 

No direct or indirect effects would be expected.  Under the No Action Alternative, the installation 
working population and installation expenditures would remain unchanged from pre-closure levels.  As a 
result, economic activity levels and ROI population growth would not change.  In addition, there would 
continue to be no disproportionately high and adverse impacts to minority or low income populations.  
Thus, the No Action Alternative would not result in any environmental justice impacts. The property 
would remain fenced and gated, preventing access to the site by children. Therefore, there would be no 
adverse impacts to children under the No Action Alternative. 

4.7 TRANSPORTATION 

4.7.1 Affected Environment 

This section describes the existing transportation conditions at and surrounding the Niagara Falls 
USARC.  Roadways and traffic are discussed first, followed by site and public transportation.   

4.7.1.1 Level of Service Definition 
The level of service (LOS) of a signalized intersection is defined in terms of control delay per vehicle 
(seconds per vehicle). Control delay is the portion of total delay experienced by a motorist that is 
attributable to the traffic signal. It is composed of initial deceleration delay, queue move-up time, stopped 
delay, and final acceleration delay. The LOS criteria for signalized intersections, as defined in the 
Highway Capacity Manual (HCM) (Transportation Research Board, 2000), are provided in Table 4-2. 

LOS A describes operations with minimal delays, up to 10 seconds per vehicle, while LOS F describes 
operations with delays in excess of 80 seconds per vehicle. Under LOS F, excessive delays and longer 
queues are common as a result of over-saturated conditions (i.e., demand rates exceeding the capacity). 
Delays experienced at LOS A, B, C, or D (below 55 seconds per vehicle) are generally considered 
acceptable. LOS E and F represent unacceptable operating conditions. 

Table 4-2.  Signalized Intersection LOS Criteria 

LOS Control Delay per Vehicle 
(Seconds Per Vehicle) 

A ≤ 10 
B > 10 to 20 
C > 20 to 35 
D > 35 to 55 
E > 55 to 80 
F > 80 

Source: Transportation Research Board, 2000. 
 

4.7.1.2 Roadways and Traffic 
The Niagara Falls USARC is located adjacent to and north of New York State Route 182 (NY 182 or 
Porter Road) approximately ½ mile east of the intersection of NY 182 and United States Route 62 (US 62 
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or Niagara Falls Boulevard) (Figure 4-2).  Tuscarora Road approaches NY 182 from the south and 
intersects NY 182 approximately 1,500 feet west of the USARC.  Portions of the Niagara Falls 
International Airport are located north and east of the USARC.  A small creek (Cayuga Creek) separates 
the USARC from commercial facilities located west of the facility, and a mix of undeveloped parcels, 
residential and commercial uses occupy land south of the facility.  Public vehicle access to USARC is 
only via NY 182.  

Vehicular access to the area of the USARC is via Interstate Routes, New York State Routes and local 
roads.  Interstate 190 and US 62 are the principal routes serving the USARC. Interstate 190 (I-190) 
extends north-south in the area of the USARC and is located approximately 2.5 miles west of the facility.  
US 62 is a major four-lane east-west roadway south of the facility.  Access from I-190 to the facility is via 
US 62 (Niagara Falls Boulevard) or NY 182 (Porter Road) which is a two-lane road that provides the 
main access to the facility.  The La Salle Expressway and River Road extend east-west and are located 
approximately two miles south of the facility. Access to the USARC from La Salle Expressway or River 
Road is via Williams Road.  Williams Road is a north-south four-lane road that intersects at a signalized 
intersection with US 62 approximately ½ miles east of the facility.  Tuscarora Road is a north-south two-
lane road that intersects at a signalized intersection with NY 182 west of the facility. 

According to the Greater Buffalo-Niagara Regional Transportation Council (GBNRTC), the functional 
classification of US 62 is principal arterial and Porter Road is minor arterial in the vicinity of the USARC 
(GBNRTC, 2007).  Annual Average Daily Traffic (AADT) volumes are available from GBNRTC for the 
road network in the City of Niagara Falls.  In 2010, AADT volumes along NY 182 were 9,225 vehicles, 
and in 2009, AADT volumes along US 62 were 17,700 vehicles.  In 2010, AADT volumes along 
Tuscarora Road were 3,000 vehicles, and in 2008, volumes along Williams Road were 12,100 vehicles 
(GBNRTC, 2011). 

According to GBNRTC’s 2035 Long Range Transportation Plan Update approved on May 2010, US 62 
and NY 182 currently support a satisfactory LOS C or better within the vicinity of the project site. 

The US 62 /Williams Road signalized intersection is at the entrance to the NFIA.  In 2004 a traffic study 
was conducted by McFarland-Johnson Inc. to determine the current capacity and LOS for this 
intersection.  The US 62 /Williams Road intersection currently supports an acceptable LOS C (NFTA, 
2007). 

4.7.1.3 Site Transpor tation 
The entrance to the USARC is off NY 182 (Porter Road) near the west end of the facility.  The entrance is 
gated and a security booth is located adjacent to the entrance road.  No roads are located on the USARC.  
Expanses of asphalt surface, used for parking and circulation with the facility, occupy the areas between 
buildings on the site.   

4.7.1.4 Public Transpor tation 
Niagara Frontier Transportation Authority (NFTA) provides public transportation in Niagara Falls and 
Buffalo, including public bus service with bus stops at various locations around the cities.  NFTA Route 
55 extends along US 62 (Niagara Falls Boulevard) with service to the Niagara Falls International Airport.  
The bus stop is located approximately ½ mile east of the USARC. 
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Figure 4-2.  Area Transportation Map 
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4.7.2 Environmental Consequences 

The following criteria have been developed to assess the intensity of transportation impacts for each of 
the alternatives: 

No Effect – No alterations of traffic patterns and trends would result from the action. 

No Significant Effect – Short- or long-term alterations of traffic patterns and trends would result 
from the action.  The intersections may reach capacity but this change would be temporary or 
managed through improvements. 

Significant Effect – Traffic patterns would be permanently altered from the action. The 
intersections would reach capacity and extensive delays would develop. 

4.7.2.1 Prefer red Alternative: Traditional Disposal and Reuse  
Traffic: Existing traffic to the USARC is generated by the commuting of 412 reservists on the weekends 
and 35 full time employees during the work week. With the closing of the existing facilities, the reservists 
and employees are now relocated into new facilities on the Niagara Falls ARS along Lockport Road 
located north of the Niagara Falls International Airport. (The relocation of employees and reservists has 
already been analyzed in a separate EA for the construction of those new facilities and will not be 
addressed in this analysis).  Under the Preferred Alternative, the facility would be transferred to Town of 
Niagara for potential reuse by aviation and aerospace firms and a mix of light industrial and commercial 
uses permitted by the Town of Niagara zoning.   

Closing the facility would eliminate the daily vehicle traffic on the site for the current 35 workers and the 
weekend traffic for the 412 reservists. Since these personnel are moving to new facilities on the north side 
of Niagara Falls International Airport, their use of the local transportation network is analyzed as a 
cumulative effect with the proposed action in Section 4.10 – Cumulative Effects Summary. It is expected 
that total build-out of the USARC property under the Preferred Alternative would generate between 149 
and 251 jobs at the site.   

Trip Generation: Trip generation for the proposed reuse of the USARC site was conducted for the 
weekday and the Saturday weekend based on the Institute of Transportation Engineers’ (ITE) Trip 
Generation Manual, 8th Edition. ITE Land Use Code 715 (Single Tenant Office Building) was used for 
projections for the 35 existing USARC employees.  For the proposed reuse by aviation and aerospace 
firms and a mix of light industrial and commercial uses, the ITE Trip Generation Manual does not provide 
guidelines for this combined type of land uses.  Therefore, three land uses were used to project the trips 
for the proposed developments.  ITE Land Use Code 760 (Research & Development Center) was used to 
project trips for the proposed Building 4 (for reuse by aviation and aerospace firms); ITE Land Use Code 
710 (General Office Building) was used to project trips for the proposed Buildings 4N and 4S (for reuse 
by offices, classroom training, engineering, computer operations, locker rooms, and storage); and ITE 
Land Use Code 110 (General Light Industrial) was used to project trips for the proposed mix of 
commercial and industrial developments.   

Trip generation estimates were developed for the typical weekday AM and PM peak hours, and weekend 
based on a survey of developments with different land uses and a regression analysis.  The net increase in 
weekday peak hour vehicles projected for the Preferred Alternative is summarized in Table 4-3 and Table 
4-4 assuming the generation of 149 and 251 new jobs, respectively. As shown on Table 4-3 and Table 4-
4, the Preferred Alternative would generate between 154 and 203 new vehicle trips during the AM peak 
hour and between 186 and 227 new vehicle trips during the PM peak hour on weekdays, assuming 149 
and 251 new jobs, respectively.   
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In addition, based on the mix of existing USARC full-time personnel (35) and part-time (weekend) 
reservists (412), the following working assumptions were made to estimate the existing trips that would 
be relocated from the immediate vicinity of the USARC property to the new facilities on the Niagara Falls 
ARS:   

• Assume that all the full time personnel (35) access the USARC site on weekdays and the 412 
reservists access the USARC site on weekends (USACE, 2007a). 

• Assume three drill weekends a month, which would result in a maximum of 200 reservists 
accessing the site on the maximum drill weekend (USACE, 2007a). 

• Also it was assumed four vehicle trips for each reservist to account for lunch break. 

Based on the working assumptions described above, and as shown on Table 4-3 and Table 4-4, 35 and 48 
weekday vehicle trips would be removed from Porter Road and shifted to Lockport Road during the AM 
and PM peak hours respectively.  During the weekend approximately 800 daily vehicle trips (two trips in 
and two trips out for 200 reservists) associated with the existing USARC would be removed from Porter 
Road and shifted to Lockport Road to access the new facilities on the Niagara Falls ARS.   

Table 4-3.  Additional Trips Generated by the Preferred Alternative – 149 Employees 

Facility ITE 
Code Amount 

AM PM Saturday 
Daily 
Trips In Out Total In Out Total 

Existing trips relocated to new facilities on the Niagara Falls ARS 
USARC 
(Existing) 715 35 

Employees 31 4 35 7 41 48 0 

USARC 
(Existing) N/A 412 

Reservists 0 0 0 0 0 0 800 

New trips 
Reuse 
(Buildings 4N 
& 4S) 

710 50 
Employees 30 5 35 4 32 36 160 

Reuse 
(Building 4) 760 50 

Employees 32 4 36 13 65 78 50 

Reuse 
(Commercial 
& Industrial) 

110 49 
Employees 69 14 83 15 57 72 117 

Net Increase 131 23 154 42 154 186 327 
Source: ITE Trip Generation Manual, 8th Edition. 
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Table 4-4.  Additional Trips Generated by the Preferred Alternative – 251 Employees 

Facility ITE 
Code Amount 

AM PM Saturday 
Daily 
Trips In Out Total In Out Total 

Existing trips relocated to new facilities on the Niagara Falls ARS 
USARC 
(Existing) 715 35 

Employees 31 4 35 7 41 48 0 

USARC 
(Existing) N/A 412 

Reservists 0 0 0 0 0 0 800 

New trips 
Reuse 
(Buildings 4N 
& 4S) 

710 84 
Employees 45 7 52 5 49 54 170 

Reuse 
(Building 4) 760 84 

Employees 51 7 58 15 76 91 66 

Reuse 
(Commercial 
& Industrial) 

110 83 
Employees 77 16 93 17 65 82 130 

Net Increase 173 30 203 37 190 227 366 
Source: ITE Trip Generation Manual, 8th Edition. 

It is anticipated that closing the existing USARC and reusing the property according to the Town of 
Niagara’s Reuse Plan, which would involve some demolition and construction activities as well as 
interior renovations, would have long-term, no significant effects on traffic.  However, some short-term 
adverse impacts could occur depending on the measures taken to manage disruptions, such as restricting 
construction materials deliveries to off-peak traffic hours and designating sufficient parking and storage 
space for construction related vehicles and materials.   

After full build out, it is estimated that vehicles would enter and exit the site via NY 182 (Porter Road) by 
traveling through the Tuscarora Road/NY 182 signalized intersection or the US 62 (Niagara Falls 
Boulevard)/Williams Road signalized intersection.  It is not expected that these intersections would 
experience significant effects due to traffic generated under the Traditional Disposal and Reuse 
Alternative.  It is estimated that approximately 2 cars per minute would be passing through these 
intersections during the PM peak hour as a result of implementing the Traditional Disposal and Reuse 
Alternative (worst case scenario, Table 4-4: 227 vehicles per hour).   

Only a portion of the new vehicle trips would access the facility via US 62/Williams Road.  The addition 
of fewer than 150 vehicle trips in the morning or afternoon in one direction would not have a significant 
effect on the traffic patterns or significantly impact trends.  A typical roadway would need a higher 
additional volume of traffic to affect the LOS.  Since the US 62 and Williams Road intersection is 
currently working at an acceptable LOS C, conditions under the Preferred Alternative are not expected to 
have a significant impact on traffic conditions, or result in a change of LOS that would be noticeable to 
the driving public.  Long-term, no significant effects to traffic are anticipated as a result of implementing 
the Preferred Alternative. 

Although, this analysis is based on the current plans, the demolition of additional buildings and 
construction of new build-to-suit space for tenants or prospective tenants may occur in the future. These 
additional demolition / construction activities would result in the addition of more jobs and could generate 
more traffic activity that could cause short-term and long-term adverse alterations of traffic patterns in the 
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future.  These short-term adverse alterations from construction / demolition activities could be mitigated 
through measures taken to manage disruptions, such as requiring most of the construction vehicles 
delivering materials to do so during off-peak traffic hours and designating sufficient parking and storage 
space for construction related vehicles and materials.  Also, all construction traffic would follow special 
routing and management procedures during this period. Therefore, construction related traffic impacts are 
not considered significant.  The long-term adverse alterations on traffic patterns depend on the number of 
additional jobs generated by the construction of additional buildings. Since NY182 and US62 are 
currently working at an acceptable LOS C or better, it is expected that small increments on additional 
traffic would not result in long-term significant effects to traffic in the future. 

4.7.2.2 Caretaker  Status Alternative 
No adverse impacts to traffic would be expected under the Caretaker Status Alternative since the USARC 
would be closed and no reuse of the site would occur. Some beneficial impacts would occur as a result of 
decreasing the amount of weekday and weekend traffic generated by the site. Maintenance activities at the 
property would have no effects on transportation.   

4.7.2.3 No Action Alternative 
Implementation of the No Action Alternative would not alter the existing transportation infrastructure at 
the USARC or in surrounding areas. Therefore, no effects would be expected. 

4.8 UTILITIES 

4.8.1 Affected Environment 

The ROI is defined as utility services at the Niagara Falls USARC site and any potential effects on public 
utility service providers in the area. Local municipal and commercial utility entities provide all major 
utilities (water, sewer, natural gas, electricity) at the property.  

 All federal agencies are required to adhere to Executive Order 13514: Federal Leadership in 
Environmental, Energy, and Economic Performance.  This Executive Order requires each agency to 
implement a Strategic Sustainability Performance Plan which includes a reduction in energy intensity for 
agency buildings and the increased use of renewable energy (Federal Register, 2009). 

4.8.1.1 Potable Water Supply 

Niagara Falls USARC has no active potable water wells.  The property’s primary potable water is 
acquired from the City of Niagara Falls (CH2MHILL, 2007).  Water from these sources comes from the 
Niagara River, is pre-treated prior to it reaching the property, and meets all U.S. EPA potable water 
standards.    

The water acquired from the Niagara Falls system is delivered to the USARC via a 12”-16” line.  The 
supply enters Building 21, which is the central point for water distribution for the entire property.  
Currently, some buildings have had the service disconnected.  The water line is relatively new, 
approximately 12 years old, and is in satisfactory condition (Town of Niagara LRA, 2008).   The average 
water pressure supplied to the property is approximately 75 pounds per square inch (psi). 

Fire protection (sprinkler) systems are located in all structures except Buildings 19, 23 and T-26.  Two 
fire protection water loops exist on site, one serving the south and west areas and another heading north 
and serving the north side of the Building 4 hanger and office areas. 
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4.8.1.2 Sanitary Sewer Service 

The Town of Niagara provides sanitary sewer service to the property.  The primary source of wastewater 
directed to the sewer system during operation of the USARC included non-process wastewater 
(bathrooms, sinks, etc), the discharge from oil/water separators, and vehicle washing and maintenance 
runoff (CH2MHILL, 2007).    

The sewer system is vitrified clay and was installed in 1956.  Currently, the condition of the line is 
unknown and an evaluation was recommended in the Reuse plan.  No sewer problems currently exist 
(Town of Niagara LRA, 2008). 

4.8.1.3 Electrical Service and Distribution 

Electric service is supplied by National Grid.  National Grid extends electric from the trunk line to a sub-
station on the property.  A transformer vault is located in the Hanger Building (Town of Niagara LRA, 
2008).   

Power is fed to the site via an overhead medium voltage line to an open tube bus substation where it 
terminates in an enclosed switch.  Service continues underground to Building 4 where the voltage is 
stepped down to 480/227 volts (V) and 208/120V via two transformers (Town of Niagara LRA, 2008).   

4.8.1.4 Storm Water System 

Drainage at the property flows across the pavement to inlet structures (catch basins) and is then piped to 
Cayuga Creek.  Some storm water is also conveyed to a drainage swale along Porter Road that is 
eventually conveyed to Cayuga Creek as well. There are no drainage issues on the Property (Town of 
Niagara LRA, 2008). 

4.8.1.5 Natural Gas 

The gas supplier to the property is National Fuel Gas.  National Fuel Gas owns the service from the 
connection point to the meter; after the meter, the line is privately owned inside the facility.  The 
underground gas lines in the facility are steel and are cathodically protected.  Cathodic protection protects 
the pipes against corrosion.  The lines are approximately 20 years old (Town of Niagara LRA, 2008).  

A single point main gas meter and regulator set are located on the south wall of Building 21. The 2-inch 
high pressure gas service is regulated and metered to feed a 3-inch diameter medium pressure gas main 
and is then distributed through an underground steel piping system to the site buildings.  Building gas 
loads include heating boilers and some forced air heating equipment.  No gas-fired kitchen equipment 
(ranges, griddles, etc) was observed (Town of Niagara LRA, 2008).   

4.8.1.6 Communications 

Telephone service enters the property at Building 25, the former powerhouse, and is distributed 
underground to the other buildings on site.  This is a basic copper service used for telephone only.  The 
service is 5-6 years old and is in good condition (Town of Niagara LRA, 2008).   

4.8.1.7 Solid Waste  

Solid waste is collected and shipped offsite by a commercial contractor (USAR, 2001). 
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4.8.2 Environmental Consequences 

Effects on infrastructure are considered in terms of increases in demands on systems and the ability of 
existing systems to meet those demands. Potential effects to the environment could occur if the existing 
systems are insufficient to handle the increased demands requiring construction and operation of a new 
system. Utility demands include both renovation and operations usage. Individual segments that comprise 
the totality of the infrastructure are discussed below. 

To assess the intensity of impacts to utilities the following impact thresholds were used for each utility: 

No effect – The proposed action does not impact the human or natural environment. 

No Significant Effect – An impact to the human and/or natural environment would occur, but it 
is less than thresholds indicated below for “significant effect.” 

Significant Effect – thresholds for significance are defined below: 

General Utility Construction – Impacts from construction of utilities would be considered 
potentially significant if expected to cause human health and safety issues considerably above 
industry norms or Army acceptable standards and there were no ways to mitigate the disruptions. 

Potable Water Supply – Impacts would be considered potentially significant if the proposed 
action or alternatives would require more potable water than could be reliably provided by the 
combination of available potable water sources, leading to shortages, or if regulatory limitations 
on withdrawals or the treatment plant would potentially be exceeded.  Major systemic distribution 
constraints could also be potentially significant; however, the fact that major investments would 
be required to provide potable water reliably would not necessarily constitute a significant impact 
if the investments were reasonable for the overall magnitude of proposed construction, or to 
provide needed restoration or modernization, and would prevent shortages or harm to the 
environment.  

Wastewater System – Impacts would be considered potentially significant if the proposed action 
or alternatives would require more wastewater treatment capacity than could be reliably provided 
by the municipal wastewater treatment system, potentially leading to the discharge of effluents in 
excess of standards, or if regulatory limitations on the wastewater effluent would potentially be 
exceeded.  Major shortfalls in collection capacity could also be potentially significant; however, 
the fact that major investments would be required to collect wastewater reliably would not 
necessarily constitute a significant impact if the investments were reasonable for the overall 
magnitude of proposed construction, or to provide needed restoration or modernization, and 
would prevent overflows or harm to the environment. 

Energy Sources – Impacts would be considered potentially significant if the proposed action or 
alternatives would require energy in quantities that would exceed local and/or regional capacities 
for supply, leading to potentially unreliable service or shortfalls of power or other energy that 
could affect the USARC’s mission.  Major systemic distribution constraints could also be 
potentially significant; however, the fact that major investments would be required to provide 
energy reliably would not necessarily constitute a significant impact if the investments were 
reasonable for the overall magnitude of proposed renovation, or to provide needed restoration or 
modernization, and would prevent shortages that could affect the USARC’s mission. 
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Communications – Impacts would be considered potentially significant if the proposed action or 
alternatives would require communication systems to meet mission requirements that could not 
be provided without major modifications to the existing communications systems. 

Municipal Solid Waste – Impacts would be considered potentially significant if the proposed 
action or alternatives would require collection and/or disposal that could not be provided in a 
reliable manner, which could cause waste to accumulate or be disposed of in a manner that could 
adversely affect human health or the environment. 

4.8.2.1 Preferred Alternative: Traditional Disposal and Reuse 

Overall effects on utilities as a result of implementation of the Preferred Alternative would not be 
significant, since existing utility services are expected to be adequate for future usage demands.  Some 
highly localized, short-term disruptions would be expected as utility lines and linkages are adjusted or 
extended as necessary.  The impact on utilities from the potential for more construction or demolition to 
meet market flexibility needs would need to be analyzed on a case by case basis, but it would be expected 
that any additional tenant would conform to the light industrial zoning code and would be a similar use to 
the USARC.  An expansion of buildings would be expected to increase the demand on utility providers, 
but within the current capacity. Therefore, the impacts would be long-term and not significant. Under the 
Preferred Alternative, the Property would no longer be owned by the Federal government and therefore 
adherence to Executive Order 13514 would no longer be required, though the LRA may still pursue 
sustainable energy use on their own. Eliminating the requirement for sustainable energy usage at the 
property would result in long-term adverse impacts to utilities but they would not be significant.   

Potable Water Supply – Adverse impacts would be long-term and not significant. There are existing 
potable water supply lines nearby that can provide potable water to the proposed reuse facilities.  The 
change in use would not be expected to substantially increase the amount of potable water required for the 
property, as it would remain as a light industrial use.   

Sanitary Sewer System – Adverse impacts would be long-term and not significant.  The amount and 
type of sanitary sewer discharge would be expected to be similar to discharges from the pre-closure 
operation of the USARC.  However, the reuse plan noted that the plumbing system at the property is well 
maintained but aging and may be inadequate for a major change in use of the property.    Though an 
upgrade may be required, no significant impacts would be expected from the reuse of the property.    

Electric Distribution System – Similar to the sanitary sewer system, the reuse plan noted that the electric 
system is aging and, while it is in satisfactory condition, an upgrade may be required to adequately meet 
the needs of a new tenant.  Electrical demand from the new tenants would be expected to be similar to the 
pre-closure maintenance, classroom, and light industrial uses on the property and it is expected that 
National Grid, which supplies power regionally in the northeast, would be able to accommodate the 
similar demand.  Adverse impacts would therefore be long-term and not significant. 

Storm Water System – Adverse impacts would be short- and long-term and not significant.  There is not 
expected to be an increase in impervious surface which already covers 95 percent of the site; therefore, 
the expected load for storm water runoff would be similar to existing conditions.   

It is anticipated that the new property owner would be required to hold a SPDES Multi-Sector General 
Permit for Storm Water Discharges Associated with Industrial Activity, similar to the permit held by the 
USAR, and implement a SWPPP for the property. If any utility upgrades require trenching or other 
construction activities, a SPDES permit for construction would be required. Through the adherence to 
provisions specified in an appropriate SPDES permit and site specific SWPPP, it is expected that there 
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would be no significant impacts on the storm water system as a result of implementing the Preferred 
Alternative. Impacts would be short-term during construction activities and long-term during the 
operation of the facilities. 

Natural Gas - It is expected that demand for natural gas would be similar to the demand under pre-
closure operations as the USARC and that no new major supply lines would be necessary.  No adverse 
impacts to natural gas systems would result from the Preferred Alternative. 

Communications – The existing communications system on the property adequately met the needs of the 
USARC’s pre-closure operations.   Given a similar light industrial reuse of the property, it is expected 
that communications providers in the area would continue to be able to provide adequate services to the 
site.  Therefore, impacts would be long-term and not significant. 

Solid Waste – Solid waste generation would be at volumes and management would be handled in a 
similar fashion to pre-closure operations.  During the proposed demolition of buildings and necessary 
renovation of the existing buildings, more solid waste would be produced than the current load. This 
would also occur with any future demolition and new construction on the site; however, the duration of 
additional solid waste during demolition, renovation, and construction of buildings would be short-term 
and would be accommodated by local landfills.  Therefore, there would be no significant effect on solid 
waste. 

4.8.2.2 Caretaker Status Alternative 

Under the Caretaker Status Alternative, there would be no adverse effects to utility systems.  Impacts to 
utility systems would be beneficial in that there would be a significant reduction in or elimination of 
demand for utility resources. 

4.8.2.3 No Action Alternative 

Under the No Action Alternative, there would be no change to utility resources as operations would 
continue at pre-closure activity levels.  As a result, there would be no effect on utilities. 

4.9 HAZARDOUS AND TOXIC SUBSTANCES 

This section addresses potential site contamination issues; the use, handling, and storage of hazardous and 
toxic substances and the generation and disposal of hazardous materials associated with the proposed 
operations and at the Niagara Falls USARC facility. Hazardous materials are substances that, because of 
their quantity, concentration, or physical, chemical, or infectious characteristics, may present a substantial 
danger to public health or the environment if released.  These typically include reactive materials such as 
explosives, ignitables, toxics (such as pesticides), and corrosives (such as battery acid).  When improperly 
stored, transported, or otherwise managed, hazardous materials can significantly affect human health and 
safety and the environment. 

4.9.1 Affected Environment 

Hazardous Substances.   

Available records indicate that several buildings on the site have been historically used to store hazardous 
materials and POLs such as acid batteries, paints, methanol, fuel oil, lubricating oil, gear oil, waste oil, 
rifle bore cleaner, transmission fluid, acids,  antifreeze, motor oil, gasoline, diesel, and acetylene and 
oxygen gas cylinders (CH2MHILL, 2007).  
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Building 4. Building 4 was used to service and maintain helicopters and airplanes by the Navy from its 
construction in 1956 to about 1970. From about 1970 until 1991, the Army used Building 4 for helicopter 
maintenance. USARC personnel indicated that the New York Army National Guard (NYARNG) used the 
hangar to park, service, and maintain two aviation companies, reduced to one aviation company of 21 
UH-1 helicopters. USARC personnel also indicated that from about 1970 to 1975, Building 4 served as a 
Nike missile support center where conventional missile warheads were serviced and maintained from 
locations in the state of New York. From the late 1970s to about 1994, the 42nd Aviation Battalion, part 
of NYARNG, used and serviced about 30 helicopters in the hangar. The 865th Combat Support Hospital, 
which includes hospital units, a petroleum company, and a drill sergeant unit, used the building to store 
equipment, and for administrative, educational, and logistical purposes. Reservists of the 865th Combat 
Support Hospital historically used Building 4 for drill activities on weekends throughout the year 
(CH2MHILL, 2007). 

Building 17.  Building 17 was formerly used to store containers of POL products such as engine oil, 
lubricating oil, antifreeze, grease (including aircraft grease), diesel, hydraulic fluid, and gasoline; and 
windshield washer fluid (CH2MHILL, 2007).  

Building 18.  An OMS and the AMSA were formerly housed in Building 18.  The OMS was used to 
perform vehicle maintenance and to store related equipment, tools, POL, and hazardous waste prior to 
offsite disposal by a licensed contractor.  Materials stored include engine oil, used oil,  degreasing 
solvents, brake cleaning fluid, penetrating grease, lubricant sprays, adhesives, fiberglass resin, paint, 
insect killer and repellent, primer, isopropyl alcohol, denatured alcohol, coolant cleaner, floor cleaners, 
and methanol (CH2MHILL, 2007). 

The AMSA was previously used to store used oil, engine oil, lubricants, paints, rust prevention sprays, 
spill kits, gasoline, diesel, vehicle batteries, crushed oil filters, a parts washer, nonpetroleum-based soap, 
and used rags The AMSA reportedly generated, on average, approximately 50 gallons of used engine oil, 
10 gallons of antifreeze, 5 gallons of hydraulic fluid, and 5 gallons of waste diesel monthly (CH2MHILL, 
2007).  

Building 20.  A battery room in Building 20 previously stored 1-gallon acid batteries, hydraulic oil, and 
washer fluid (CH2MHILL, 2007). 

Building 21.  Two maintenance bays in Building 21 were used to perform light vehicle maintenance. 
Flammables cabinets were used to store engine oil, diesel, lubricant oil, and gasoline in cans and small 
containers.  Waste oil was also stored. Activities in Building 21 reportedly generated a minimal quantity 
of used oil each month (CH2MHILL, 2007). 

Building 22.  Flammable storage cabinets in Building 22 were used to store small cans of spray paint, 
rifle bore cleaner, glass cleaner, bleach, pine oil disinfectant, floor wax, and an assortment of household 
cleaners (CH2MHILL, 2007). 

Storage Sheds.  Storage sheds in the military equipment parking (MEP) area northeast of Building 21 
housed 55-gallon drums that contained used motor oil and antifreeze. Two similar storage sheds were 
located in the military vehicle parking area (MVPA) east of Building 18. In the MVPA, one shed 
contained POL, including waste oil, antifreeze, diesel, diesel waste, and parts cleaners (CH2MHILL, 
2007). 

Underground Storage Tanks (USTs)/Aboveground Storage Tanks (ASTs)  
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There are no existing USTs located on site property.  A 528-gallon waste oil AST installed around 1990 is 
located near Building 17. The AST is located within a concrete containment structure and formerly 
received used oil from the AMSA shop and OMS.  Site records and former site personnel indicate that up 
to seven USTs and three ASTs were formerly located on the Property. All of the tanks reportedly have 
been removed, and no evidence of tanks were observed during the geophysical investigation as part of the 
Site Inspection that occurred in 2010 (PARS, 2011).  Documented spills previously occurred from former 
550-gallon and 1,000-gallon waste oil USTs. Both USTs received regulatory closure. A 200 gallon 
release of No. 2 fuel oil occurred during an UST removal. The spill was remediated and no further action 
was required.  The incident was closed in March 1992. Documented removals and closure are not 
available for six of the tanks (CH2MHILL, 2007). 

Polychlorinated biphenyls (PCBs) 

No surveys of PCB-containing equipment have been performed for the Property (CH2MHILL, 2007). 
One pad-mounted dry transformer is located in Building 22. An overhead dry transformer is located close 
to the northeast corner of the first floor of Building 22. Another pad-mounted dry transformer is located in 
an enclosed area within Room 104, Building 21. An electrical room, located in the northeast corner of the 
first floor, Building 4S, contains dry transformers and associated equipment. All transformers observed 
appeared in good condition. Property personnel indicated that none of the transformers contained PCBs 
(CH2MHILL, 2007).  

In 1991, a transformer fell and broke, releasing 120 gallons of transformer oil which contained 250 parts 
per million (ppm) of PCB into a storm sewer drain located east of Building 22. Surface paving materials, 
soils, and storm drain materials were remediated after the spill. NYSDEC indicated that the spill had been 
adequately remediated that same year (CH2MHILL, 2007). 

Asbestos Containing Material (ACM) 

A 2004 ACM survey identified ACM in Buildings 4, 19, 21, 22, 23, and 26, in floor tile, floor tile mastic, 
fire doors, piping thermal system insulation, vent ducts, and roofing mastic. According to personnel, no 
ACM abatement has been performed (CH2MHILL, 2007). An asbestos visual survey is planned prior to 
transfer of the Property (Dell’Olio pers. comm., 2012). 

Lead-based paint (LBP) 

Buildings 4, 18 through 23, 25, and 26 were constructed before 1981 and therefore potentially contain 
LBP.  No LBP surveys have been conducted at the building on site.  Facilities constructed before 1981 are 
likely to contain LBP.  Buildings 17 and 24 were constructed after 1981 (CH2MHILL, 2007). 

Radiological Materials  

A radiological survey was performed at the USARC on December 12, 2011. A subsequent report and 
memorandum concluded that no further action is required with respect to the radioactive devices or 
materials identified and that the site is free of radiological concerns (Department of the Army, 2011) 
(Appendix B).    

Radon 

A radon survey was conducted at the site in August 1998. Radon test results indicated radon levels 
between 0.1 and 0.2 picoCuries per liter (pCi/L) which is well below the U.S. EPA recommended action 
level of 4 pCi/L (CH2MHILL, 2007). 
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Munitions and Explosives of Concern (MEC) 

The 2007 ECP indicated that a review of available records, the site reconnaissance, and interviews with 
USARC personnel, no munitions and explosives of concern (MEC) are present on the Property. Nike 
missiles with conventional warheads were historically serviced and maintained in the hangar part of 
Building 4. The principal munitions associated with Nike missiles included the missiles themselves and 
propellants and fuels associated with the missile components. The exact components of the warheads 
serviced, missile propellants, and fuels used (if any) at the site were not detailed in documents reviewed 
during the preparation of the 2007 ECP report (CH2MHILL, 2007). 

No evidence was identified to indicate that firing ranges are currently located or have been historically 
located on site property (CH2MHILL, 2007). 

4.9.1.1 Hazardous Mater ials Use 
CERCLA hazardous substances pursuant to CERCLA §101(14) (42 United States Code 960 (14)) were 
previously used on the property site.  Chemicals formerly used and stored at the USARC site were 
associated with aircraft and vehicle maintenance, Nike missile servicing, and facility maintenance 
activities and janitorial services. No specific records were available regarding hazardous substances used 
in site operations.  Chemicals typically used in aircraft maintenance and to service Nike missiles include 
solvents such as tetrachloroethylene (PCE); trichloroethylene (TCE); benzene; carbon tetrachloride; 1,1,1-
trichloroethane (TCA) and 1,1,2-TCA; nitric acid; sodium dichromate; sulfuric acid; zinc chromate; and 
paint.  The solvents were typically used in cleaning, corrosion removal, painting, and preparation of parts. 
Sodium dichromate and zinc chromate were used in metal cleaning and paints, respectively. Sulfuric acid 
was used in lead acid batteries. Metallic selenium was used in rectifier parts. The Nike Ajax missiles used 
a 28-volt silver-cadmium battery that used potassium hydroxide as the electrolyte (CH2MHILL, 2007). 

Historical site reports indicate aircraft service mechanics used Stoddard solvent to clean aircraft parts 
until about 1991. A July 2003 USACE-Hazardous, Toxic and Radiological Waste (HTRW)-Categorical 
Exclusion (CX) report on Nike missile batteries indicated the service and maintenance of Nike missiles 
routinely involved use of POL and hazardous substances, including TCE (CH2MHILL, 2007). 

4.9.1.2 Hazardous Waste Storage/Handling Areas and Contaminated Sites 
The 2007 ECP report indicated there may be a landfill on the Property. The ECP cited a 1994 PA 
(Engineering Technology Associates Inc, 1994) that discussed a 1970’s funding request to replace 
corroding water lines on the Property which blamed the corrosion failures on an underlying landfill 
located on the Property. However, an engineering study revealed that the probable reason for the failed 
piping was mechanical failure due to water hammer because the installation failed to maintain the jockey 
pump on the fire water system (Minvielle pers. comm., 2012). There is also no historical evidence to 
support the presence of a landfill on the Property as several excavation operations on the Property did not 
reveal any evidence of one, and historical topographic maps and aerial photographs do not show any 
waste management activities taking place on the Property (Minvielle pers. comm., 2012). Additionally, 
after a chain-of-title review and several interviews with city and state officials a Supplemental Phase I 
Assessment conducted in 2009 to further investigate the potential presence of a landfill, found no 
definitive evidence that confirmed the presence of a landfill on the Property (CH2MHILL, 2009).  

The 2007 ECP report noted that several published reports on the Nike missile program indicate there is 
the potential for environmental effects related to Nike missile operations and maintenance. It also noted 
that drainage from the Building 4 hangar, where maintenance was historically conducted on Nike missile 
conventional warheads, reportedly flowed into storm drains for several decades before the installation of 
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the OWS near Building 4, and that the 1994 PA recommended sediment sampling in Cayuga Creek to 
evaluate discharges from Building 4 floor drains into the storm sewer (CH2MHILL, 2007).   

While the ECP did not find any information indicating that sediment sampling had occurred, there have 
been no reports of stressed vegetation at any of the outfalls, nor any evidence of industrial discharge 
leaving the property via the storm system associated with Building 4 that would indicate any 
contamination occurred as a result of maintenance operations in Building 4. Additionally, during a 2011 
RI the NYSDEC informed the Army that sediment sampling at Outfalls 1, 2 and 3 was not required due to 
accessibility issues and outfall’s position below the creek’s water line (PARS, 2012).   

Three spills have been documented on the Property associated with USTs (CH2MHILL, 2007). During 
the removal of a 550-gallon UST associated with a wash rack outside Building 18 in September 1999,  
TCE was detected in the soil at concentrations exceeding the NYSDEC allowable soil concentration, but 
below the NYSDEC recommended soil cleanup objective of 700 parts per billion (ppb). During the 
removal of a 1,000-gallon UST in September 2009, the tank was turned over in the excavation pit, 
allowing groundwater to flow into and out of the tank. Soil and water samples from the excavation 
indicated the presence of polycyclic aromatic hydrocarbons; however, they were at levels significantly 
less than the recommended soil clean-up objective (CH2MHILL, 2007). The closure report recommended 
no further action for both tanks, and the both received regulatory closure on February 22, 2000. On 
October 18, 1999, 200 gallons of No. 2 fuel oil were release while a UST was being removed. The tank 
contents were stored in a concrete vault, and sorbents were use to hold the spill. The sorbents were later 
disposed of, and not further action was required. The spill received regulatory closure on March 6, 1992 
(CH2MHILL, 2007) 

In 1991, a transformer fell and broke, releasing 120 gallons of transformer oil which contained 250 parts 
per million (ppm) of PCB into a storm sewer drain located east of Building 22. Surface paving materials, 
soils, and storm drain materials were remediated after the spill. NYSDEC indicated that the spill had been 
adequately remediated that same year (CH2MHILL, 2007). 

On June 24, 2008, a milky white substance was observed discharging from a 24-inch diameter pipe at an 
outfall located immediately southeast of the property. PCB was detected in the soil samples collected 
from the drainage swale at concentrations ranging from non-detect to 1,060 mg/kg. The storm water 
outfall was investigated and remediated with approximately 134 tons of PCB impacted soil removed from 
the drainage swale. The 24-inch storm sewer was cleaned and post –excavation soil samples from the 
drainage swale were below the maximum contaminant level of 1 mg/kg per NYSDEC regulations (PARS, 
2011). 

In 2010, a Site Inspection was conducted at the USARC property to evaluate potential sources of the 
PCBs that were detected in 2008. The inspection included a one acre site in the southeast portion of the 
USACE property at the locations of the former USTs at Building 2 and in the vicinity of the former fire 
protection main; exploratory excavations to investigate the former fire protection main; and the collection 
of and analysis of soil and water samples to evaluate potential impacts related to the former USTs and fire 
protection main (PARS, 2011).  

Soil sampling detected semi-volatile organic compounds (SVOC) at concentrations exceeding the 
NYSDEC Unrestricted and Restricted Use Soil Cleanup Objectives. Chromium, iron, and PCBs were 
detected at concentrations exceeding the Unrestricted use Soil Cleanup Objectives.  Follow-up soil 
sampling in December 2010 detected acetone in five samples at concentrations exceeding the Unrestricted 
Use Soil Cleanup Objective and was identified as a possible laboratory contaminant. Barium was detected 
in one soil sample at a concentration that exceeds the Residential and Commercial Restricted use Soil 
Cleanup Objectives, and manganese and chromium were detected in several samples at concentrations 
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exceeding the Residential Restricted Use Soil Cleanup Objectives. PCBs were detected in five soil 
samples exceeding the Residential and Commercial restricted Use Soil Cleanup Objective and in seven 
soil samples concentrations exceeded the Unrestricted Soil Cleanup Objective.  

Analysis of water collected from a 6-inch diameter pipe indicated the presence of several compounds 
including toluene, naphthalene, PCBs and chromium in concentrations exceeding the NYSDEC Class GA 
objectives (PARS, 2011). Analysis of groundwater indicated the presence of two VOCs, four SVOCs, and 
PCBs at several sampling locations at concentrations exceeding NYSDEC Class GA Criteria. 
Additionally, at one of the exploratory excavations, petroleum product was observed within the fill 
material of the excavation and on the surface of the groundwater (PARS, 2011).  

Based on the results of the Site Inspection, a RI/IRA/HRRA/Feasibility Study was initiated and removed 
and disposed of approximately 40 tons of contaminated soil and approximately 2,000-gallons of 
contaminated groundwater from the excavation. An 8-foot section of the 6-inch diameter pipe in the 
excavation was also removed and the open ends of the pipe were fitted with a Fernco and PVC cap prior 
to backfilling. No further investigations are warranted for this site as a HRRA for the site identified 
exposure to impacted groundwater by construction workers as the only risk to human health and the 
environment and recommended that a land use restriction in the form of a Site Management Plan be 
developed and implemented as mitigation for limiting exposure to construction workers. 

4.9.1.3 Environmental Condition of Proper ty 
The 2007 ECP Report for the USARC property (CH2MHILL, 2007) initially classified the Property as an 
ECP Category 7 (an area or parcel of real property that is unevaluated or requires additional evaluation) 
due to reports of a former landfill on the Property, published reports on the Nike missile program 
indicating that there is the potential for environmental effects related to Nike missile operations and 
maintenance, and an outstanding recommendation from a 1994 Preliminary Assessment (PA) to perform 
sediment sampling in Cayuga Creek to evaluate discharges from floor drains into the storm sewer from 
Building 4 prior to oil water separators (OWS) being installed. A Supplemental Phase 1 Assessment 
concluded that “no definitive evidence was obtained that confirms the presence of a landfill on the 
Property.” (CH2MHILL, 2009). Though no evidence of a landfill was found, the Supplemental Phase 1 
Assessment continued to classify the Property as an ECP Category 7 primarily due to a PCB investigation 
going on at that time (CH2MHILL. 2009). As noted above under Section 4.9.1.2, further soil and 
groundwater investigations resulted in IRA activities, and a HRRA recommended that a land use 
restriction in the form of a Site Management Plan be developed and implemented as mitigation to limit 
exposure of construction workers to contaminated groundwater.  

No further site investigations are warranted for this Property and land use restrictions would be included 
in the property deed for transfer, providing adequate protection for construction workers. Therefore, the 
Property will be classified as an ECP Category 4 (an area or parcel of real property where release, 
disposal, or migration, or some combination thereof, of hazardous substances has occurred an all remedial 
actions necessary to protect human health and the environment have been taken) at the time of property 
transfer.  

4.9.2 Environmental Consequences 

For the purposes of assessing the intensity of impacts related to hazardous and toxic substances, the 
following impact thresholds were developed: 

No Effect – There would be no increase in the amount of hazardous materials or waste handled, 
stored, used, or disposed of.  There would be no interference with the implementation of the 
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selected remedy for site contamination, no unacceptable risk to human health and the 
environment, and no worsening of the condition of site contaminants. 

No Significant Effect – Action would result in an increase in the amount of materials or waste to 
be handled, stored, used, or disposed; but all hazardous or toxic materials and/or wastes could be 
safely and adequately managed in accordance with all applicable regulations and policies, with 
limited exposures or risks.  Action would potentially interfere with remedy implementation or 
cause worsening of site contamination, but with applicable mitigation measures, protection of 
human health and the environment would be ensured and worsening in the condition of site 
contamination would be prevented.  

Significant Effect – Action would result in a substantial increase (more than 100 percent) in the 
amount of materials or waste to be handled, stored, used, or disposed of, and this could not be 
safely or adequately handled or managed by the proposed staffing, resulting in unacceptable risk, 
exceedance of available waste disposal capacity, or probable regulatory violation.  Action would 
interfere with the remedy implementation (including long term protectiveness where relevant) for 
site contamination, result in unacceptable risk to human health and the environment, or result in 
worsening or improvement in contaminant conditions (i.e., migration v. source removal/isolation.   

4.9.2.1 Prefer red Alternative: Traditional Disposal and Reuse  
Implementation of the Preferred Alternative would result in long-term, no significant adverse effects in 
relation to hazardous and toxic substances.  Due to potential exposure of construction workers performing 
subsurface activities (e.g. site upgrades, demolition, construction etc.) to impacted groundwater on the 
southeast portion of the Property, the Army would place land use restrictions in the property transfer 
documents to ensure no future activities in the area with known contaminated groundwater would pose a 
risk to human health and the environment. 

Asbestos.  ACM is known to be present in several buildings on the USARC property. Upon transfer of the 
property, the LRA would be responsible for properly managing any ACM, including the proper abatement 
and disposal of it if encountered during the renovation or demolition of buildings, in accordance with all 
applicable federal and state regulations.  Thus, no significant effects would be expected. 

Lead-Based Paint.  LBP is known to be present on several buildings on the USARC property.  Upon 
transfer of the property, the LRA would be responsible for properly managing any LBP, including the 
proper abatement and disposal of it if encountered during the renovation or demolition of buildings,  in 
accordance with all applicable federal and state regulations. Thus, no significant effects are expected. 

Munitions and Explosives of Concern. Based on a review of existing records and available information, 
there is no evidence that MEC are present on the property.  Thus, no impacts to the health and safety of 
anyone using the facility would occur. 

PCBs. Based on the previous investigations there is no known PCB Containing Equipment on the 
property; however, PCB contaminated soils and groundwater were found on the southeast portion of the 
Property. Site investigations have been completed and soil was remediated as part of an IRA .The Army 
would incorporate land use restrictions into the property transfer documents to limit any potential adverse 
impacts to construction workers from exposure to groundwater.  Therefore, impacts would be long-term 
but not significant. 

Radiological Materials. A radiological survey was completed in December 2011 and found the site to be 
free of radiological concerns (Department of the Army, 2011).   Therefore, there would be no effects 
related to radiological material. 
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Underground Storage Tanks. All known USTs have been removed from the USARC property and all 
associated remedial actions have been completed.  There are no effects related to USTs. 

Waste Disposal Sites. Though previously reported that there may have been a landfill on the site, further 
investigation concluded that “no definitive evidence was obtained that confirms the presence of a landfill 
on the Property” and that fill material was likely used to cover low-lying areas along the banks of Cayuga 
Creek (CH2MHILL, 2009). 

As indicated in the LRA’s reuse plan, the USARC site would be marketed for similar aviation related 
businesses and light industrial uses. As such, it is likely that hazardous materials would be used on the 
site and hazardous waste generated. The exact types and amounts of hazardous materials that would be 
used and the wastes generated is not known at this time. However, it expected that there would be no 
significant impact from the use of hazardous materials or the disposal of hazardous waste under the 
proposed reuse plan since the handling of these materials would managed in accordance with all 
applicable federal and state regulations 

Overall, potential impacts to hazardous and toxic substances from the traditional disposal and reuse of the 
USARC would be expected to have no significant effect.  Due to the known or suspected ACM materials 
and LBP on the structures, occupancy, use, and, if the buildings are renovated or demolished, abatement 
and disposal will be in accordance with applicable federal and state regulations. The use of hazardous 
materials and handling of hazardous waste would also be managed in accordance with all applicable 
federal and state regulations, and land use restrictions would be incorporated into the property transfer 
documents to limit the potential exposure of construction workers to impacted groundwater. 

4.9.2.2 Caretaker  Status Alternative 
Implementation of the Caretaker Status Alternative would result in no adverse effects.  Under this 
alternative, the site would continue to be maintained by the Army, but there would be no storage of 
hazardous materials on site.  Implementation of the Caretaker Status Alternative would require closure of 
the facility and result in reduced demand for both hazardous materials and hazardous wastes management 
compared to those used during the operational status.  Soil and groundwater investigations are complete 
and with no actions planned that would require ground disturbing activities, there would be no potential 
exposure of construction workers to impacted groundwater.  

4.9.2.3 No Action Alternative 
Under the No Action Alternative, operations would continue at pre-closure activity levels and no change 
would be expected regarding hazardous materials or hazardous wastes management.  

4.10 CUMULATIVE EFFECTS SUMMARY 

A cumulative impact is defined as “the impacts on the environment that result from the incremental 
impact of the action when added to other past, present, or reasonably foreseeable future actions regardless 
of what agency (federal or non-federal) or person undertake such other actions” (40 CFR 1508.7).  The 
section goes on to note: “such impacts can result from individually minor but collectively significant 
actions taking place over a period of time.”  Cumulative impacts associated with implementation of the 
Proposed Action would include any impacts from other on-going actions that would be incremental to the 
impacts of the proposed action alternatives.   

Currently there are no projects or development occurring in the immediate vicinity of the site. Vacant 
land to the south across Porter Road is listed for sale as commercial property; however, the property has 
not been sold yet and remains vacant. Recent developments that have occurred along Military Road 
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approximately 1.5 miles southeast of the site include the construction of a Wal-Mar, Chili’s Restaurant, 
and Olive Garden Restaurant (Bragg, 2011). The Niagara Falls International Airport also opened a new 
69,430 SF airline terminal building in 2009.The 412 reservists and 35 full time employees previously 
employed at the USARC site as well as the 129 reservists and 10 full time employees of the NY Army 
National Guard unit from Niagara Falls, NY now report to the new 71,720 SF AFRC and 17,476 SF 
OMS/AMSA that was constructed along Lockport Road on the Niagara Falls ARS to the north of 
USARC site. For future projects, there is a concept for a 10,300 SF hotel on the USARC site; therefore, it 
is being analyzed for its potential cumulative impacts.  

4.10.1 Preferred Alternative: Traditional Disposal and Reuse   

Overall, implementing the proposed action under the Preferred Alternative would not likely cause any 
long-term significant impacts. 

The proposed action, when considered with the other development projects in the immediate vicinity, 
would result in long-term adverse impacts to transportation resources in the area, though it would not be a 
significant impact as the LOS would remain within acceptable limits. The new USARC facility would 
shift the existing USARC daily vehicle traffic for the current weekday workers and the weekend traffic 
for the reservists from NY 182 to Lockport Road to access the new facilities located to the north of the 
Niagara Falls International Airport.  It is anticipated that vehicles coming from the north-west and south-
west would access Lockport Road traveling on Packard Road (along the western boundary of the Niagara 
Falls ARS) and vehicles coming from the north-east and south-east would access Lockport Road traveling 
on Wallmore Road (along the eastern boundary of the Niagara Falls ARS) and Wall Road. As a result it is 
assumed that most of the existing USARC traffic and the new NY Army National Guard unit traffic 
would not use NY 182/Tuscarora Road, US 62/NY 182, and US 62/Williams Road signalized 
intersections to access the new facilities just north of the Niagara Falls International Airport, thus helping 
to minimize the adverse cumulative impact on the local roads around the redeveloped USARC property. 

The development of a 10,300 SF hotel on the USARC site and other development projects would increase 
the demand for access along the local major roadways in the vicinity of the USARC property. The 
incremental increase in traffic flow from the proposed action and other developments in the area would 
affect the two signalized intersections (US 62/Williams Road and Tuscarora Road/NY 182). With a 
current LOS C at US 62/Williams Road intersection, and LOS C or better at NY 182 (Porter Road) and 
US 62 (Niagara Falls Boulevard), the long-term cumulative impact of the proposed action would not 
likely increase the LOS to unacceptable levels and would therefore not be significant. 

The cumulative impacts from the proposed action in conjunction with the other development projects 
would have a beneficial impact on socioeconomics as the projects are designed to increase commercial 
employment and local expenditures in the ROI.  

4.10.2 Caretaker Status Alternative 

Implementation of the Caretaker Status Alternative would avoid new impacts that could interact with the 
impacts of other projects in the vicinity of the USARC. Therefore, there would be no cumulative impacts 
associated with the Caretaker Status Alternative. 

4.10.3 No Action Alternative 

Implementation of the No Action Alternative would avoid new impacts that could interact with the 
impacts of other developments in the vicinity of the USARC property. Therefore, there would be no 
cumulative impacts associated with the No Action Alternative. 
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4.11 MITIGATION SUMMARY 

Beyond the placement of land use restrictions on the Property, no specific mitigation is required of the 
Army. Based on the findings of soil and groundwater investigations completed in 2011, Interim 
Remediation Activities removed approximately 40 tons of contaminated soil and approximately 2,000 
gallons of contaminated groundwater from the excavation. Also, an approximate 8-foot long section of 6-
inch diameter cast iron fire protection main was removed and the open ends of the pipe were fitted with a 
Fernco and polyvinyl chloride (PVC) cap prior to backfilling. A HRRA concluded that the only potential 
risk on the site is a carcinogenic risk for construction workers exposed to contaminated groundwater 
during subsurface activities (e.g. site upgrades, new construction etc.). The HRRA recommended the 
development and implementation of a land use restriction in the form of a Site Management Plan as an 
adequate remedy to reduce the risk or exposure to contaminated groundwater for construction workers 
during construction. Therefore, the Army would impose in the transfer or conveyance of the USARC 
property appropriate land use restrictions to protect construction workers. The Army will document their 
proposed plan for a remedial action in the form of a land use restriction in a “Proposed Plan.” The 
“Proposed Plan” will be released for public review in the near future. Any comments received will be 
documented in the Decision Document. 
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5.0 FINDINGS AND CONCLUSIONS 

The purpose of the Proposed Action is to implement the Army’s proposal to dispose of the Property 
following closure of the USARC and AMSA #76 in Niagara Falls, NY as directed by the BRAC 
Commission. 

Traditional disposal via a below fair market value EDC to the Town of Niagara followed by property 
reuse by aviation and aerospace firms (Building 4 and its two attached buildings (4N and 4S) and a mix of 
light industrial and commercial uses permitted by the Town of Niagara zoning (remainder of site on a 
building by building basis) is the Army’s Preferred Alternative. Direct, indirect, and cumulative impacts 
of the Preferred Alternative, the Caretaker Status Alternative, and the No Action Alternative have been 
considered. The evaluation performed within this EA concludes that there would be no significant impact 
to the human or natural environment as a result of the implementation of any of the alternatives. 
Therefore, the issuance of a Finding of No Significant Impact is warranted, and preparation of an 
Environmental Impact Statement is not required. 

A summary of impacts by resource area for the Action and No Action Alternatives is provided in Table 5-
1. 

Table 5-1.  Summary of the Impacts of the Alternatives 

Resource Preferred 
Alternative 

Caretaker Status 
Alternative 

No Action 
Alternative 

Land Use    

Regional Geographic Setting and 
Location No effect. No effect. No effect. 

Site Land Use No significant 
effect. No effect. No effect. 

Current and Future Development 
in the Region of Influence No effect. No effect. No effect. 

Coastal Zone Resource not 
present 

Resource not 
present 

Resource not 
present 

Aesthetic and Visual Resources No effect. No effect. No effect. 

Air Quality    

Ambient Air Quality Conditions No significant 
effect. No effect. No effect. 

Meteorology/Climate No effect. No effect. No effect. 

Air Pollutant Emissions at Project 
Site 

No significant 
effect. No effect. No effect. 

Regional Air Pollutant Emissions 
Summary 

No significant 
effect. No effect. No effect. 

Noise No significant 
effect. No effect. No effect. 

Geology and Soils    
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Resource Preferred 
Alternative 

Caretaker Status 
Alternative 

No Action 
Alternative 

Geologic and Topographic 
Conditions No effect. No effect. No effect. 

Soils No significant 
effect. 

No significant 
effect. 

No significant 
effect. 

Prime Farmland Resource not 
present 

Resource not 
present 

Resource not 
present 

Water Resources    

Surface Water No significant 
effect. No effect. No effect. 

Wetlands Resource not 
present 

Resource not 
present 

Resource not 
present 

Hydrogeology/Groundwater No significant 
effect. 

No significant 
effect. 

No significant 
effect. 

Floodplains No significant 
effect. No effect. No effect. 

Storm water System No effect. No effect. No effect. 

Biological Resources    

Vegetation No effect. No effect. No effect. 

Wildlife No effect. No effect. No effect. 

Threatened, Endangered, and 
Sensitive Species 

Resource not 
present 

Resource not 
present 

Resource not 
present 

Cultural Resources    

Archaeology Resource not 
present 

Resource not 
present 

Resource not 
present 

Built Environment Resource not 
present 

Resource not 
present 

Resource not 
present 

Socioeconomics    

Economic Development No significant 
effect. 

No significant 
effect. No effect. 

Demographics No effect. No effect. No effect. 

Environmental Justice No effect. No effect. No effect. 

Protection of Children No effect. No effect. No effect. 

Transportation    

Roadways and Traffic No significant 
effect. No effect. No effect. 

Public Transportation No significant 
effect. No effect. No effect. 

Utilities    



 
U.S. Army Corps of Engineers, Mobile District Findings and Conclusions 
Environmental Assessment – USARC, Niagara Falls, NY 5-3 
May 2012 

Resource Preferred 
Alternative 

Caretaker Status 
Alternative 

No Action 
Alternative 

Potable Water Supply No significant 
effect. No effect. No effect. 

Sanitary Sewer System No significant 
effect. No effect. No effect. 

Electrical Service and 
Distribution 

No significant 
effect. No effect. No effect. 

Natural gas No effect. No effect. No effect. 

Communications No significant 
effect. No effect. No effect. 

Municipal Solid Waste No significant 
effect. No effect. No effect. 

Hazardous and Toxic Substances    

Uses of Hazardous Materials No significant 
effect. No effect. No effect. 

Storage and Handling Areas No significant 
effect. No effect. No effect. 

Site Contamination and Cleanup No significant 
effect. 

No significant 
effect. 

No significant 
effect. 

Cumulative Effects No significant 
effect. No effect. No effect. 
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6.0 LIST OF PREPARERS 

Name Title Education/Responsibility Experience 

Wendy Aviles 
Senior 
Transportation  
Planner 

B.S. Civil Engineering, M.E. 
(Master in Engineering) 
Transportation.  Responsible for 
Transportation Section 

11 years 

Rebecca Byron Environmental 
Planner 

MURP Urban and Regional 
Planning, B.S. Environmental 
Science and Policy. Responsible for 
Socioeconomic and Utilities. 

6 years 

Doug Pierson Senior Planner 
M.A. Geography 
Responsible for Transportation 
Section 

13 years 

David Plakorus 
 

Environmental 
Planner 

MBA, M.A Urban and Regional 
Planning, B.A. History. 
Responsible for Land Use  

2 years 
 

Catherine Price 
Senior 
Environmental 
Engineer 

B.S. Chemistry, B.S. Chemical 
Engineering. Responsible for 
Hazardous Wastes and Toxic 
Substances. 

29 years 

Spence Smith Environmental 
Scientist 

B.S. Zoology, M.A. Biology.  
Project Manager. Responsible for 
Soils, Water Resources and all 
sections prepared by Louis Berger 
staff. 

14 years 
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7.0 AGENCIES CONTACTED 

This section identifies local, state and federal agencies that were contacted or consulted during the EA 

process. 

Federal Officials and Agencies 

U.S. Fish and Wildlife Service 

 

Native American Tribes 

Tuscarora Indian Nation 

Seneca Nation of Indians 

Tonawanda Band of Seneca Indians 

 

State Officials and Agencies 

State Historic Preservation Officer 
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9.0 ACRONYMS 

AADT Annual Average Daily Traffic 

ACM Asbestos Containing Material 

ADA Americans with Disabilities Act 

AFRC Armed Forces Reserve Center 

AMSA Army Maintenance Support Activity 

ARS Air Reserve Station 

AST Aboveground Storage Tank 

bgs below ground surface  

BRAC Base Realignment and Closure 

CEQ Council on Environmental Quality  

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR Code of Federal Regulations 

CO2 Carbon Dioxide 

CX Categorical Exclusion 

DoD Department of Defense 

EA Environmental Assessment 

ECP Environmental Condition of Property 

EDC Economic Development Conveyance 

EIFS Economic Impact Forecast System  

ETA Early Transfer Authority 

FNSI Finding of No Significant Impact 

GBNRTC Greater Buffalo-Niagara Falls Regional Transportation Council 

GHG Greenhouse Gas 

g/mi grams per mile 

HCM Highway Capacity Manual 

HHRA Human Health Risk Assessment 
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HTRW Hazardous, Toxic and Radiological Waste 

HVAC Heating, Ventilation, and Air Conditioning 

I Interstate 

IRA Interim Remedial Action 

ITE Institute of Transportation Engineers 

LBP Lead Based Paint 

LOS Level of Service 

LRA Local Redevelopment Authority 

MEC Munitions and Explosives of Concern 

MEP Military Equipment Parking 

MVPA Military Vehicle Parking Area 

NEPA National Environmental Policy Act 

NFR Niagara Falls Redevelopment LLC 

NFTA Niagara Falls Transportation Authority 

NOx Nitrongen Oxide 

NOA Notice of Availability 

NYARNG New York Army National Guard 

NYSDEC New York State Department of Environmental Conservation 

OMS Organizational Maintenance Shop 

OWS Oil/Water Separator 

PA Preliminary Assessment 

PCB Polychlorinated biphenyl 

PCE Tetrachloroethylene 

pCi/L picoCuries per Liter 

ppb parts per billion 

ppm parts per million 

POL Petroleum, Oil, and Lubricant 

psi pounds per square inch  
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PVC Polyvinyl Chloride 

ROI Region of Influence 

RSC Regional Support Command 

RTV Rational Threshold Value 

SHPO State Historic Preservation Officer 

SPDES State Pollution Discharge Elimination System 

SUV Sport Utility Vehicle 

SVOC   Semi-Volatile Organic Compound 

SWPPP Storm Water Pollution Prevention Plan 

TCA 1,1,1-trichloroethane 

TCE Trichloroethylene 

TPY Tons Per Year 

USACE U.S. Army Corps of Engineers 

USAR U.S. Army Reserve 

USARC U.S. Army Reserve Center 

U.S.C.   United States Code 

U.S. EPA  United States Environmental Protection Agency 

USGS   U.S. Geologic Service 

USFWS  U.S. Fish and Wildlife Service 

UST   Underground Storage Tank 

V   Volt 

VOC   Volatile Organic Compound 
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I. INTRODUCTION 

In 2005, the Base Realignment and Closure (BRAC) Commission recommended that the Niagara Falls 

Army Reserve Center/Area Maintenance Center #76 (NFARC) in the Town of Niagara, New York be 

closed, as part of the Reserve Component Transformation in New York.  Many of the activities of the 

Reserves were transferred to a new joint-use facility located nearby.  The NFARC site includes an 

estimated 20 acres of land and approximately 160,000 square feet of space in ten buildings.  The 

facility fronts on Porter Road in Niagara, and abuts the Niagara Falls International Airport.   

The Town of Niagara Local Redevelopment Authority is seeking to acquire the site and 

improvements from the United States through a less than fair market value Economic Development 

Conveyance (EDC).  The LRA is uniquely positioned to redevelop the site in a cooperative manner 

with the private sector and potential public users, particularly the regional airport authority, in order 

to create new employment opportunities and to support existing public and private enterprises in 

the western New York region.   

RKG Associates, Inc., in association with Jeffrey Donohoe Associates (JDA), Weston Solutions 

(Weston) and Clough, Harbor, and Associates (CHA), was retained by the Town of Niagara’s Local 

Redevelopment Authority (LRA) to develop this application. 

II. EDC OVERVIEW 

As required by CFR 32 § 174.9 (Economic Development Conveyances), the Town of Niagara Local 

Redevelopment Authority (LRA) is pleased to present this application for a less than fair market 

value EDC of the former Niagara Falls Army Reserve Center (NFARC) located on Porter Road in the 

Town of Niagara, New York.   

The LRA proposes to acquire all available real and personal property at the NFARC via an EDC, with a 

structured payment agreement which will allow the Army to participate in the successful 

redevelopment of the site, while minimizing the Army’s risk.  An EDC is necessary to generate new 

employment opportunities for the Town of Niagara and the larger region.  This redevelopment of 

the site by the LRA will help  replace the jobs lost as a result of the BRAC 2005 recommendation to 

close the NFARC in Niagara and to help revitalize the local economy.  As discussed below, the 

redevelopment of the NFARC will require the LRA to invest in the marketing and promotion of the 

site as a competitive location for business investment, maintenance of the site and selective 

demolition.   

As required under the statute, the Town of Niagara LRA is the designated Local Reuse Authority for 

the NFARC.  The Town of Niagara Local Redevelopment Authority was recognized as the 

implementing Local Redevelopment Authority for the Army Reserve Center by the Office of 
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Economic Adjustment, as indicated in a letter dated March 31, 2011 from Patrick J. O’Brien, Director 

of the Office of Economic Adjustment.  A copy of Mr. O’Brien’s letter is included in Appendix A.   

The Implementation LRA consists of the entire Town of Niagara’s legislative body (Town Council) 

with additional expert community members.  The table below lists the current members of the LRA.  

First Name Last Name TITLE/PUBLIC POSITION 

Daniel  Bristol – non-voting   Exec. Director 

Steven Richards Chairman/Town Supervisor 

Patrick Brown Member/President, Brown CPA, LLC 

Carmen Granto Member/NFTA Commissioner 

Marc  Carpenter Member/Deputy Supervisor/Councilman 

Robert Clark Member/Town Councilman 

Samuel Ferraro Member/Niagara County Economic Development 

Robert Herman Member/Town Highway Superintendent 

Michael  Risman Member/Town Counsel/Hodgson & Russ, LLC 

Danny  Sklarski Member/Town Councilman 

Charles  Teixeira Member/Town Councilman 

Guenter  Feught Member/President Emeritus Canadian Steel Corp. 

Judith Gatto Member/VP HSBC Bank USA, Inc. 

 
In addition to the RKG Associates team, legal counsel is provided to the LRA by Attorney George 

Schlossberg of the firm Kutak Rock LLP in Washington. DC, and Attorney Michael Risman of the firm 

Hodgson Russ LLP, of Buffalo, NY.  The LRA voted to submit this EDC Application to the Army at its 

meeting on October 25, 2011.  See meeting notes in Appendix A. 

A. Description of the Property 

This EDC application requests all of the excess real and personal property at the NFARC which is able 

to be transferred by the government under current environmental laws and regulations.  It is 

estimated that this includes approximately 19.85 acres of real property, as well as the existing 

improvements (approximately 160,000 square feet located in ten structures) and related personal 

property associated with this acreage.  The inclusion of available personal property is considered to 

be an important component of the LRA’s ability to implement the reuse plan for the property, as the 

existing personal property will make the property more marketable, and enhance the ability to 

operate, manage, market and maintain the site.   More rapid property occupancy by job-generating 

uses will help accelerate recovery and enhance the financial viability of the organization.  Additional 

graphics of the requested acreage appears in Appendix B.   

It is the LRA’s understanding that the Army is moving forward with an environmental 

characterization and remediation program for the southeast corner of the property.  This area is 

estimated to include approximately 1.8 acres of land, as well as Building 26, a 2,000 square foot 
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storage facility.1  As such, the LRA envisions a phased acquisition of the property, whereby 

environmentally clean property will be conveyed to the LRA, possibly as early as January 27, 2012.  

The remaining property, estimated to be approximately 1.8 acres, would be acquired by the LRA 

after remediation activities are completed or upon concurrence by regulatory authorities to convey 

under a Finding of Suitability to Transfer (FOST).   

 

The largest building on the property, Building 4, contains approximately 96,750 square feet, or 

approximately 62% of the total built space.  It includes a 33,750 square foot high-bay aircraft hangar 

with a poured-in-place barrel arched roof, along with two attached 2-story office and shop 

                                                 
1   The Army’s environmental analysis has not yet determined the extent of the suspected contamination or the affected 
property.  The 1.8 acre parcel has been proposed by the LRA as a reasonable parcelization around the suspected area, 
based on existing fencelines and other demarcation, for purposes of moving ahead with the EDC.  It can be changed based 
on the findings of the on-going investigation. 
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additions.  The remaining buildings are one and two story office and shop facilities or small storage 

buildings. 

A detailed analysis of the physical condition of the NFARC property is contained within a report 

entitled  “Technical Memorandum:  Baseline Conditions;  Niagara Falls Army Reserve Center - EDC 

Business Plan; June 17, 2011” by RKG Associates, Inc.  This report also contains a detailed analysis of 

the environmental condition of the property as well as market and economic information relating to 

the redevelopment.  A copy of this report is included as Appendix C. 

The Business and Operations Plan calls for the demolition of five of the smaller, older buildings on 

the property (totaling approximately 9,900 square feet) to support reuse of the other, more 

marketable facilities, which total approximately 146,360 square feet.  Major infrastructure 

improvements that will be required prior to or during re-occupancy include building renovations, 

paving of aircraft aprons, parking area striping, replacement of roofs, security fencing and utility 

metering. 

B. Intended Uses for the Property 

The redevelopment of the NFARC site is expected to be consistent with the approved Reuse Plan for 

the property, and the more recent information collected and analyzed as part of this EDC.  

According to the Reuse Plan,  

“Building 4, the large hangar, will be marketed to aviation and aerospace firms as a location 

for aircraft modifications, renovations, research and testing, overhaul and storage of air 

cargo.   Building 4N and 4S, both of which are attached to the hangar, will be included in 

solicitations of interest and will provide space for offices, classroom training space, 

engineering, computer operations, locker rooms and storage.  Given that the Niagara Falls 

International Airport is adjacent to the USARC and the reason the facility was built on that 

site, continued expansion and improvement of the airport should be a major driver for the 

reuse of the USARC.   

The remainder of the site will be utilized, on a building-by-building basis, for a mix of 

commercial and industrial uses that are permitted under the Town’s zoning ordinance.  As 

cited earlier, potential users of the buildings may include light industrial and commercial 

users such as metal fabricators, maintenance businesses, professional service firms, training 

providers, storage operations, motor vehicle service stations and a variety of others.  Activity 

at the adjacent airport may also spur aviation support-type businesses such as food caterers, 

a commissary, avionics shop or other maintenance operations.”   

The ability to reuse the hangar facility (Building 4) and adjacent apron areas for active aviation uses 

(approximately three acres), as envisioned in the Reuse Plan, will require a so-called “through-the-

fence” access agreement with the Niagara Frontier Transportation Authority (NFTA).2  Without 

                                                 
2 Detailed information is provided in FAA Advisory Circular No. 150/5190-7, Exclusive Rights and Minimum Standards for 
Commercial Aeronautical Activities and FAA Order 5190.6B, Airport Compliance Requirements (Chapters 6 and 12). 
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access to the airfield, via an agreement with NFTA, the hangar would be marketable primarily as a 

warehouse building.  It is anticipated that the LRA will work with NFTA on behalf of tenants that 

require access to the airport to get required FAA approval.  Fees charged by NFTA for this access, as 

required under FAA regulations, will be passed through to tenants.  The LRA is confident that the 

airport will support and accommodate through the fence access for bonafide aviation users that 

benefit and support the airport and that help create new jobs in the region.   A member of the NFTA 

Board of Commissioners and a member of NFTA’s Aviation Committee sit as  members of the LRA. 

The primary focus of the LRA will be to utilize the site to enhance economic performance and job 

creation in the region.  This effort will include the reuse of many existing facilities, and may also 

include the development of new facilities on-site.  The LRA has received some initial interest in the 

NFARC site, as a result of the public’s knowledge of and participation in the reuse planning process.  

Public and private sector entities have expressed interest in aviation and non-aviation facilities.  

However, until conveyance occurs, the LRA cannot begin more detailed discussions or negotiations 

with these potential users.   

These intended uses are allowed under the existing Light Industrial (LI) zoning for the site.  The LI 

zoning permits a wide variety of uses including manufacturing, offices, assembly, warehousing and 

research & development.3  In addition, special permits can be obtained for beneficial uses that fall 

outside of the stated zoning regulations, following the Town of Niagara regulatory process. 

Although the current plan calls for reuse of Building 4 and four additional buildings, the LRA must 

and will remain flexible to the dictates of the market, in order to take advantage of any 

opportunities to create new jobs.   This may include demolition of the remaining buildings and site 

preparation to develop new build-to-suit space for a prospective tenant or tenants, including the 

development of speculative aviation-related or R&D facilities.  Long term, it is envisioned that much 

of the site will be redeveloped with new aviation-related, light industrial and flex-space buildings to 

serve a variety of businesses.   

The potential availability of state and federal economic development funding for tenant-specific 

projects will drive the financial feasibility of this approach.  Towards that end, the LRA has worked 

closely with the Niagara County Department of Economic Development to begin preparation of 

required grant applications from a variety of sources.  In mid-November, the Western New York 

Economic Development Council released its final strategic plan for the region, which included 

specific reference to the redevelopment of the Niagara Falls Army Reserve Center by the Town of 

Niagara as a priority project, and earmarked $2.5 million for capital improvements from 2012 State 

economic development and brownfields funds.  A copy of this report can be found online at  

http://nyworks.ny.gov/content/western-new-york. However, the grant application process cannot be 

completed until the LRA gains control of the property, either by deed or by a signed MOA. 

                                                 
3 See Section II E of the Reuse Plan for a complete list of allowed uses. 

http://nyworks.ny.gov/content/western-new-york
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C. Economic Impact of the Closure on the Community 

The Department of Defense activities are critically important components of the regional economy 

as a whole.  As detailed in the Army’s environmental assessment of developing a new Reserve 

Center, the net impacts associated with the relocation of the Reserve Center are minimal, citing “the 

construction of the new facilities on the installation will be the sole contributor to short-term 

increased economic activity due to the associated increase in expenditures on labor and materials 

during the building period.”4     

According to the 2005 Defense Base Closure and Realignment Commission Report, the closure of the 

NFARC will result in the loss of just one direct job, as much of the existing activity will be relocated 

to the new Reserve Center.  While this may seem an insignificant loss, the region’s history of lagging 

the State of New York in terms of employment, and the ability to use the ARC to create an economic 

engine to help the region perform more consistently, are seen as key factors in the overall impact on 

the community and the larger region.    

D. Job Losses and the Need for Recovery 

The closure of the NFARC represented a limited loss of jobs for the community and the region.  Since 

the Army Reserve is relocating to a new combined location nearby, there were virtually no jobs lost 

within the region.  The BRAC Commission’s final report indicates just one military job lost at the site.   

However, according to the most recent unemployment information for Niagara County from the 

New York State Department of Labor, there were 10,264 unemployed persons in the County in 

2010.   This indicates an unemployment rate of 

9.1%, one-half of a percentage point higher than 

the State of New York’s unemployment rate of 

8.6%.  As shown in the graphic to the right, the 

County’s unemployment rate has been 

consistently higher than the State’s since 2001.  

Some of the improvement in the County’s 

unemployment rate is attributable to a reduction 

in the labor force.  The labor force was 109,383 in 

2001, and peaked at 113,681 in 2008.  Since that 

time, the labor force has declined, falling to 112,269 at the end of 2010.  This means that despite a 

loss of more than 700 jobs between 2009 and 2010, the County’s unemployment rate decreased 

from 9.5% in 2009 to 9.1% in 2010.     

As discussed in later sections of this document, the proposed EDC transfer of property at the NFARC 

is expected to support as many as 149 to 250 high quality jobs within fifteen years.  The addition of 

200 jobs to the local employment base, with no change in labor force, would reduce the 

                                                 
4 U.S. Army Corps of Engineers, Mobile District Affected Environment and Consequences, Environmental 
Assessment – Niagara Falls AFRC, NY 4-40, July 2007, Page 4-39 
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unemployment rate by 0.18%, bringing Niagara County’s unemployment rate more in line with the 

State of New York.  

E. Adopted Redevelopment Plan 

The redevelopment plan for the NFARC was submitted to the Department of the Army and the 

Department of Housing and Urban Development in 2008.  The redevelopment plan was reviewed 

and approved by the U.S. Department of Housing and Urban Development (HUD) on April 1, 2009.  A 

complete copy of the approved redevelopment plan is included in electronic format in Appendix D.  

A copy of the approval letter from HUD is included in Appendix E.   

The Reuse Plan envisions that the largest building on the property, Building 4 which consists of a 

former aircraft hangar (Building 4H) and the attached office/shop/classroom spaces (Buildings 4N 

and 4S), will be marketed to “aviation and aerospace firms as a location for aircraft modifications, 

renovations, research and testing, overhaul and storage”.  The remainder of the site is expected to 

be marketed to users that can benefit from the availability of lower cost space, while being less 

impacted by the negative attributes of the facilities.  The focus is expected to be on commercial, 

R&D and light industrial uses, possibly in support of aviation or aerospace activity located in the 

region.  These uses are consistent with the existing LI zoning for the property and are consistent 

with prior uses of the facilities by the Army. 

F. Financial Condition of the LRA and Prospects for Redevelopment 

As described above, the LRA consists of the entire Niagara Town Council along with other appointed 

members who bring expertise on financing, economic development and other disciplines.  By 

inclusion of the entire Town Council, all LRA actions carry the full weight of the Town of Niagara.  

Detailed information regarding the Town can be found on the website -  www.townofniagara.com. 

It is anticipated that the redevelopment of the ARC will be managed through the Town of Niagara’s 

Industrial Development Agency (IDA).  According to its annual report, the IDA “is a not-for-profit, 

public benefit corporation authorized under the laws of New York State and the New York State 

Industrial Development Agency Act and is a component unit of the Town of Niagara, New York.  The 

Agency was established to promote, develop, encourage and assist in the acquisition, construction, 

reconstruction, importing, maintaining, equipping and furnishing of industrial, manufacturing, 

warehousing, commercial and research facilities; thereby advancing job opportunities, general 

prosperity and economic welfare of the people of New York State generally, and the Town of Niagara 

and surrounding area specifically.” 

The IDA currently has no debt and a strong balance sheet.  At the end of 2010, the IDA had almost 

$190,000 in cash.  In addition, the IDA has a history of job creation without incurring debt.  During 

2010, the IDA closed on three projects which created 159 permanent non-construction jobs.  Total 

cost for these projects was almost $4.3 million.  These projects were self-financed (by the target 

companies along with grant sources), with no bonds issued by the IDA.  The IDA has the experience 

and market understanding to help the Town of Niagara realize its vision for the ARC property.  The 

http://www.townofniagara.com/
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IDA’s experience will help in negotiating with potential tenants, accessing financing for specific 

projects, implementation of a marketing plan and ensuring that viable redevelopment opportunities 

receive sufficient support resulting in new job creation.  Appendix F contains financial information 

on the Town of Niagara and the Industrial Development Agency. 

The LRA views the prospects for the redevelopment of the NFARC as good.  The high profile and 

visibility of the project has resulted in multiple inquiries for both aviation and non-aviation uses.  

The LRA recognizes that the redevelopment of the site is a long term project which could require 

five to ten years to implement.  As discussed elsewhere in this application, the LRA has developed a 

strategy for redeploying the property’s assets while demolishing unmarketable and uninhabitable 

facilities.  In addition, the LRA plans to invest in upgrading pavements to enhance the subject 

property.   

G. Job Generation  

The redevelopment of the NFARC is expected to result in employment gains, as the facilities at 

NFARC are converted to new uses.  As discussed elsewhere in this application, it is anticipated that 

the reuse of the hangar and adjacent office and classroom facilities will occur during the initial five 

years of the project, assuming an agreement can be reached with NFTA to make aviation reuse of 

the hangar viable.  These facilities constitute the largest block of floor space, and should result in the 

highest level of job creation at the NFARC.  The Table below summarizes the estimated job creation 

in each facility.   

 

It should be noted that additional short-term jobs will be created as a result of construction and 

renovation projects within most of the facilities targeted for reuse.  However, since the LRA does not 

plan to renovate spaces for tenants, these jobs will result from expenditures by the tenants, rather 

than the LRA.  The LRA’s primary capital expenditures are focused on repaving and demolition 

activities, which are expected to generate between three and eight construction jobs.    In contrast, 

upgrades by tenants are likely to be in the range of $5 million or more, and will create substantially 

more construction jobs.  The majority of job creation activity is expected to occur during the first 

five years of the project.  At full occupancy, it is estimated that the project could support between 

149 and 251 direct jobs on-site.  Depending on the type of tenant, these jobs could include high-

paying, skilled employment opportunities in the aerospace/aviation or R&D fields. 

Building SF Low High Low High

4H 33,750            0.6 1 20 34

4N 27,000            1.5 2.5 41 68

4S 36,000            1.5 2.5 54 90

18 13,670            0.7 1.2 10 16

21 13,540            0.7 1.2 9 16

22 20,000            0.7 1.2 14 24

24 2,400              0.7 1.2 2 3

Total 146,360         149 251

Jobs per 1,000 SF Jobs

Source:  Jeffrey Donohoe Associates                                 Figures  may not add due to rounding
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III. BUSINESS PLAN 

The cash flow analysis for the redevelopment of NFARC is focused on reuse of the existing buildings 

in “as-is” condition.  The LRA seeks to limit its financial exposure by utilizing grant funding for major 

improvements and operational support.  The LRA may initially market the properties at a relatively 

low price, with the expectation that tenants will fund their own renovations to the facilities.  The 

availability of grant funds or loan proceeds, either to the LRA or directly to tenants will be the 

primary source of funding for capital improvements.    Early year deficits are expected to be funded 

by the LRA, through the IDA.  The operating revenues will be closely monitored, and capital 

improvements such as demolition of unmarketable structures and repaving of grounds will be driven 

primarily by initial funding provided by the IDA, available grant funding or from operating cash flows 

as appropriate.  The LRA intends to monitor its cash flows closely, and if necessary, delay capital 

improvements until cash is available to complete these programs.  Payments to the Army are due 

and will be made starting at the end of year 6 but may be made earlier if cash flows are sufficient to 

justify early payments to the Army.. 

A. Real Estate Leasing 

As part of the baseline analysis for the redevelopment of the NFARC, an evaluation of the regional 

real estate market was prepared along with a detailed evaluation of the physical condition of the 

buildings and site, and is reported in the baseline conditions report (Appendix C).  Significant 

findings from that analysis include: 

 The quality of existing buildings is generally considered to be below average.  The hangar 

building will require significant investment in order to repair its heating system and roof.  

The large hangar doors will also need to be replaced in the near future, which will result in a 

large cost to the tenant and reduce the ability to pay market rates. 

 The office and training spaces which are adjacent to the hangar require significant upgrades 

in order to be usable.  In addition, there is some degree of interdependency between the 

buildings, such as shared use of bathrooms. 

 Many existing facilities face a variety of code compliance issues, including both life safety 

codes and handicapped accessibility codes.  For the types of uses envisioned, the cost of 

meeting these requirements is considered reasonable.   

 In general, the storage and warehousing facilities on the site are in fair condition.  Facilities 

are generally small, with three facilities between 13,000 and 20,000 square feet, with the 

remaining facilities being less than 2,600 square feet.    

 A review of pavements on the site indicates that the majority of surfaces are in fair to poor 

condition.  As such, it is anticipated that the LRA will need to invest in repaving portions of 

the site as funds are available.    

 Some demolition will be required to eliminate substandard and/or unusable facilities.  It is 

anticipated that five facilities which total less than 10,000 square feet will be demolished.     

 The regional market for this type of space is currently relatively weak with high vacancy and 

low lease/sale rates.  Absorption is anticipated to average approximately 25,000 to 30,000 
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square feet per year.  The adjacency to the airport will serve to differentiate the site from 

competitive properties and enhance marketability. 

 The Town, acting through its Industrial Development Authority, can provide potential 

financing as well as reduced electric rates to prospective tenants, thereby increasing the 

attractiveness of the site compared to other competitive venues. 

 Revenues from real estate leasing are projected to begin at $67,500 in the first year, and 

peak at approximately $285,000 at full occupancy in Year 5.  Annual per square foot lease 

rates for buildings are projected to range from $1.50 for the shop and warehouse building to 

$2.00 per square foot for the hangar and office/classroom spaces.   

Absorption – Due to the site’s location and affiliation with a major airport, and the LRA’s marketing 

efforts aimed at aviation-related users, it is anticipated that the LRA will be able to lease an average 

of approximately 30,000 square feet per year, thereby requiring approximately 5 years to absorb all 

of the available space (146,000 SF).  It is expected that the hangar space in Building 4 will lease in 

the first year, based on feedback from the market.  The office, shop and classroom space in the 

adjoining portions of Building 4 (4N and 4S) will take longer to fill.  Building 4S is expected to be 

leased in Year 2 and Building 4N is expected to be leased in Year 4.  The ability to lease all or 

portions of Building 4 will depend on the type of tenants that can be found and the ability to acquire 

through-the-fence access for aviation users.  The other buildings are expected to be leased up on a 

staggered basis over the first five years.  Alternatively, if one or more potential tenants require new 

build-to-suit space, and grant or other funding is available, then the LRA may demolish existing 

buildings to make land available for such uses. 

Gross Real Estate Revenues – Gross real estate revenues include the projected revenues from 

leasing of facilities.  Overall, gross real estate revenues are projected to be approximately $67,500 in 

the first year, increasing to $284,685 annually by Year 5, for a total of $3.7 million over the 15 year 

forecast period.   

Payment to Army - Payments to the government (Army) at the rate of $66,000 per year begin at the 

end of Year 6 and continue until Year 10, for a total payout price of $330,000, based on the terms of 

the 04Oct2011 Army- Town of Niagara EDC Agreement – Deal Points and subsequent discussions 

between the Town and the Army BRAC team.    A Promissory Note for this amount  will be provided 

by the Town of Niagara.  The LRA reserves the right to accelerate payments to the Army as cash flow 

permits.  Any excess revenues generated by the project prior to repayment of Promissory Note, as 

determined by audit will be used for economic development purposes on the site as required under 

32 CFR 174.9 (d)(8)(K). A copy of the EDC Deal Points is included in Appendix H, and incorporated 

into this application by reference. 

Operating Costs – Operating costs for the redevelopment will include contract employees for the 

LRA (part-time Project Director and Property Manager positions) as well as marketing costs, 

supplies, travel and office supplies/equipment.  In addition, the Business Plan includes an allowance 

for insurance, legal support and costs for carrying vacant buildings during the marketing period.   
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Capital Improvements – It is anticipated that the LRA and/or tenants will have to invest significant 

funds in capital improvements at the NFARC site.  Specifically, it is anticipated that at least four 

facilities will be demolished during the early years of the project.  Major improvements include 

interior building refurbishment, the installation of utility meters for individual buildings, 

replacement of the hangar doors and the roof on Building 4, and repaving of the aircraft apron on 

the east side of the hangar.  In addition, funds have been included for fencing between the site and 

the airfield, vehicular paving on the site, restriping of parking areas and signage for the facility.  Total 

estimated capital improvements, excluding building renovations, is estimated at approximately $1.6 

million, expended in the first 5 years of activity.  Building renovation costs, to be assumed by 

tenants, are anticipated to be on the order of $400,000 to $500,000 (minimum).  The LRA will fund 

approximately $100,000 in capital costs for building demolition, pavement striping and signage, and 

will actively seek grant and/or tenant commitments for the remainder. 

Administrative Funding from OEA – In addition to real estate revenues, the business plan assumes 

funding from the Office of Economic Adjustment (OEA).  Typically, OEA will fund a base year of 

operations at the time of transfer, followed by reduced budgets each year.  In most cases, the base 

year budget is reduced 75% in the second year, to 50% in the third year and to 25% in the fourth 

year.  For the NFARC LRA, a base year operating budget of $100,000 has been assumed.   

More detailed information regarding the projected absorption of specific buildings and the 

development of land parcels is contained in the pro forma included in the Business Plan section of 

this EDC application.   

B. Revenues 

Overall, the redevelopment of the NFARC is expected to generate the majority of its revenues from 

leasing of the buildings on the site.  The LRA anticipates that it will take approximately 5 years to 

fully lease up the remaining 146,360 square feet.  Revenue may also be generated through leasing 

of land for equipment storage, parking or temporary uses; however, no revenue is shown due to the 

high degree of uncertainty regarding these potential uses. 

Real estate revenues are projected to total approximately $900,000 during the first five years of the 

project.  By Year 10, the cumulative real estate revenue is projected to exceed $2.3 million, and 

payments to the Army in Years 6 through 10 will be $330,000.  Through the fifteen year planning 

horizon, real estate revenues to the LRA are expected to be $3.7 million.   

Tenants requiring through-the-fence access to the Niagara Falls International Airport will be charged 

a premium based on the cost to the LRA that the airport operator, NFTA, will require be paid based 

on FAA regulations.  It is anticipated that NFTA will charge fees based on square footage associated 

with aeronautical activities, similar to the current fee structure now in place, which is estimated to 

be in a range of $0.60 to $0.75 per square foot. 
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C. Operating Costs 

The redevelopment of NFARC will require that the LRA invest in management, marketing, 

maintenance and facility improvements.  The costs of managing and operating the facility will 

decline as occupancy increases.  Among the expenses budgeted for the redevelopment of the 

NFARC are: 

LRA Director/Property Manager – These positions are budgeted on a contract basis 

(non-employee) at an initial annual cost of $81,000, which includes a part-time (60%) 

LRA director and part-time (60%) facilities manager.  The role of the director will be to 

market and manage the real estate assets as well as provide administrative duties 

regarding grants and IDA participation.  The facility manager’s role will be to oversee 

property maintenance and renovation/demolition activities.  These roles will step down 

to 40% time in the second and third years, then to 20% thereafter.  

Conferences and Travel – The redevelopment of NFARC will require that the LRA/Town 

staff stay up-to-date regarding issues associated with base closure and redevelopment, 

and to stay current on marketing issues and available economic development incentive 

programs from the State and Federal government.  A budget of $2,500 in the first year, 

declining to $500 per year has been included to reflect attendance at various marketing 

venues and for travel to meetings, etc. 

Supplies and Equipment – An annual budget of $1,500 in the first year, and $1,250 

subsequently has been included to reflect the need for office equipment, computer 

supplies, and other operational supplies.   

Marketing Materials – In order to effectively promote the site for redevelopment, it will 

be necessary to develop promotional materials for distribution to potential tenants, 

economic development professionals and members of the public.  An initial budget of 

$10,000 has been included for development of materials.  The budget is reduced to 

$5,000 for the next two years, and is further reduced to $750 annually as the occupancy 

increases at the site.   

Legal Support – A budget of $20,000 has been included for legal services during the 

initial year of the project, primarily to develop a lease protocols for the property and to 

review other legal documents and agreements.  For the ensuing four years, the budget 

is reduced to $10,000 in the second year, then to $7,500 and $5,000 annually.  This 

budget for legal services does not include potential extraordinary costs associated with 

issues arising from the Army’s environmental mitigation actions or subsequent 

activities.   

Insurance – An allowance for general liability insurance has been included, consistent 

with good risk management practices.  For purposes of the budget, an allowance of 

$15,000 has been included for the initial year, stepping down to $5,000 annually at full 
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occupancy  Environmental liability insurance is not included, as it is assumed that the 

Army will convey a “clean” site as per all Federal and State requirements. 

Carrying Costs – The acquisition of buildings will result in some portion of the facilities 

being vacant each year.  In order to maintain the facilities in a marketable condition, it 

will be necessary to provide some level of utilities to each facility.  For budgetary 

purposes, an average of $1.00 per square foot has been included for vacant facilities 

each year during the lease-up period.   

Grounds Maintenance – This cost is for general repairs and maintenance of the common 

areas around the property, including snow plowing and lawn mowing.  It is estimated at 

$15,000 in the first two years and $10,000 annually thereafter. 

Contingencies – In every new enterprise, unforeseen expenses occur.  In order to 

prepare the LRA for the possibility of unplanned-for expenses, an allowance of 10% of 

other expenses has been included for each year of the forecast.  This cost totals just 

over $128,000 over the fifteen year forecast period.   

D. Capital Costs 

As discussed above, the redevelopment of the NFARC will require substantial capital expenditures 

for the buildings and grounds in order to market them effectively.  The capital items that will need 

to be addressed, and the anticipated sources of funding for them include the following: 

Demolition – Five minor structures totaling 9,900 square feet will be razed over the first 

four years, making way for additional parking and improving the aesthetics of the site.  

Cost has estimated at $69,300 or $7.00 per square foot.  The LRA will be responsible for 

these costs. 

Utility Meters – The site is currently served with single point-of-entry for all utilities 

(water, sewer, gas, electric).  In order to effectively measure usage for individual 

tenants, new meters will be required at an estimated cost of $50,000.  This work will be 

done in Years 2 and 3, with funding provided by economic development grant funds or 

from the providers. 

Building Refurbishment – Each of the buildings will require, at a minimum, basic 

refurbishment at an estimated cost of $3.00 per square foot for painting and minor 

repairs.  These are assumed to be tenant costs (reflected in the relatively low achievable 

rent levels for the space “as-is”).  ADA compliance will also be required in many of the 

facilities, which is also considered a tenant improvement cost.  Tenant fit-out costs may 

be substantially more, depending on a business’ specific space needs.  At some point the 

HVAC systems in the buildings will need updating or replacement.  It is anticipated that 

these costs will be funded from a combination of economic development grants/loan 

proceeds and higher lease rates for improved space . 
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Building 4 Roof – The membrane roof on the arch hangar portion of Building 4 was 

damaged on multiple occasions by high winds.  The Army repaired the damage, but 

evidence of leakage and the overall age and condition of the roofs indicate that total 

replacement will be required within the first two years.  The cost is estimated at $8.00 

per square foot or a total of $486,000.  This is anticipated to be funded from economic 

development grant funds. 

Hangar Door Replacement – The large, multi-panel doors on both ends of the hangar are 

in poor condition and will require replacement during the first few years.  This is also 

necessary for energy efficiency purposes.  The cost per door has been estimated at 

$250,000 and is expected to be funded from economic development grant sources. 

East Apron Paving – As noted in the Existing Conditions report, the paving on the east 

side of the hangar is in very poor condition and is not suitable for aviation uses.  This will 

need to be replaced in Year 4 (concurrent with replacement of the east hangar door) at 

a cost of $350,000 (100,000 square feet @ $3.50).  Potential sources of funding include 

economic development grants or possible FAA funding if the project is included in the 

airport’s master plan and CIP. 

Other Paving – Portions of the parking areas around the base will require replacement 

over the first few years of activity.  A total of $100,000 is allocated for this need, funded 

from economic development grants.  In addition, pavement striping will be needed to 

adequately park vehicles and provide safe egress through the site at an estimated cost 

of $20,000, to be borne by the LRA. 

Fencing – New and replacement fencing is required on both sides of Building 4 to 

separate aviation and non-aviation uses, at an estimated cost of $75,000 including 

security gates.  This cost will be included in the economic development grant package. 

Signage – The LRA will be required to fund up to $15,000 over the first two years for site 

signage to attract potential tenants. 

The EDC assumes that much of the needed capital improvements will be funded from grant sources 

or by tenants.  These include replacement of the roof on the large hangar building (#4) as well as 

new hangar doors and demolition to prepare the site for new users.  The LRA is confident that state 

and federal grants will be available for these projects.  The redevelopment of the Army Reserve 

Center by the Town of Niagara was designated in November as a Priority Project by the New York 

State Regional Development Council, and a total of $2.5 million was earmarked for funding of 

needed projects from state and federal sources.  Application for this grant funding will begin as soon 

as the LRA has control of the property, either through deed, interim lease or signed agreement.  In 

the event that funding for these projects is delayed, the LRA anticipates delaying the 

implementation of the capital improvement program. 
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E. Development Timetable and Phasing Schedule   

The proposed redevelopment of the NFARC is a project which will require a focused marketing 

effort, creative management and a commitment from the LRA and the Town of Niagara to support 

the project.  The development cash flow analysis considers the initial fifteen year term of the 

project.  As discussed in the revenue section, it is anticipated that the majority of reusable existing 

buildings will be leased within the initial five years of the project.  The plan also relies upon an 

agreement with NFTA to provide through-the-fence access to make the hangar marketable from an 

aviation perspective.  It is anticipated that either the LRA or the tenants requiring through-the-fence 

access will be required to pay the NFTA for that privilege.  NFTA’s rates for access have not yet been 

negotiated, but are anticipated to be on the order of $0.60 to $0.75 per square foot of building 

and/or ground space utilized for aviation purposes.  

As discussed above, real estate activities are projected to generate approximately $3.7 million in 

gross revenues over the next fifteen years, before payment of $330,000 to the Army.  However, the 

revenues from real estate activities will be offset by a variety of operating costs, including 

management, marketing, legal and insurance costs, along with the LRA’s share of capital 

improvements.  

The graphic below depicts the projected total revenues and total operating expenses on an annual 

basis.  As shown in the figure, the redevelopment is projected to incur deficits in the first three 

years.  By the end of Year 3, the cumulative operating deficit is projected to be more than $342,000 

before major capital improvements .  Beyond Year 3, the redevelopment is expected to operate at a 

profit, which increases as building occupancy increases and the carrying cost for vacant facilities 

decreases.   In order to overcome this operating deficit, two sources of funding are anticipated – 

continued grant funding from the Office of Economic Adjustment (OEA) totaling $250,000 for LRA 

administration, management, maintenance and marketing,  allocated over the first four years 

according to OEA’s typical formula, as well as a $150,000 investment by the Town of Niagara 

Industrial Development Authority.  This latter investment will be repaid with interest from cash 

flows beginning in Year 3. This funding will help to ensure that the property is maintained in a 

condition which will allow it to be competitive in the regional marketplace for economic 

development opportunities.   
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If all capital costs are included in the analysis, including those anticipated to be funded from various 

grant sources, the total deficit is nearly $1.8 million, occurring in Year 4.  However, major capital 

improvements will not be made until funding is available and tenants are in hand. 

F. Cash Flow Analysis 

As discussed throughout this report, the redevelopment of the NFARC is expected to require as 

much as five years to achieve reuse of the existing buildings.  Carrying the vacant facilities until they 

are successfully reused will require the LRA to invest significant funds in maintenance and operating 

costs, in order to maintain the properties in marketable condition.   

Real estate leasing activities are projected to generate more than $3.7 million in revenues for the 

LRA during the first fifteen years of the redevelopment.  During the early years of the project, reuse 

of the hangar is a critical component of the LRA’s potential for success.  The marketability of the 

hangar is closely tied to reaching agreement with the NFTA for through-the-fence access for the 

users of the hangar.  If no agreement can be reached with NFTA, the hangar will have to be 

marketed as warehouse space (at less than the anticipated $2 per square foot lease rate).  It is 

important to note that although an above-market rent may be achievable for Building 4 with 

“through-the-fence” access to the airport, any overage will likely need to be passed through to the 

NFTA as a fee for such access rights.  NFTA’s currently quoted land lease rates are on the order of 

$0.60 to $0.75 per square foot per year for building footprint and active aviation areas.  For just the 

hangar (not including the attached office buildings) and apron areas on either end, the cost could be 

as much as $150,000 per year, adding nearly $4 psf to the hangar tenant’s total “rent”.  By FAA 

regulations, through-the-fence agreements must at least equal on-airport lease rates. 

Significant operating costs will be incurred to operate, manage, market and maintain the facility.  

Personnel costs are the largest expense category, estimated to cost $513,000 combined over fifteen 
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years.  Carrying costs for vacant buildings, legal and insurance costs are also projected to cost almost 

$500,000 during the fifteen year forecast period.   

G. Economic Viability  

The market study includes detailed information regarding the anticipated market demand for the 

existing facilities at the NFARC.  Some of the key market findings from the real estate market 

analysis include: 

 With a few exceptions, the buildings, utilities, and features of the Reserve Center are 

relatively old, with many buildings built 40-50 years ago.  Buildings of this age are typically 

considered to be functionally obsolete, particularly as they relate to compliance with the 

Americans with Disabilities Act (ADA). 

 The site is fully served by adequate utilities (water, sewer, electric, telecom, natural gas) 

which enter the site in one location and primarily distributed underground to the various 

buildings and facilities.  Future multi-tenancy of the facilities will require sub-metering of 

these utilities or replacement with individual services. 

 The site is directly adjacent and accessible to the taxiways and runways of Niagara Falls 

International Airport (KIAG).  Future users seeking access to the airport will require an 

agreement with the owner/operator of the airport, Niagara Falls Transportation Authority 

(NFTA), in conjunction with the LRA, for access to these facilities.   

 The condition of the Reserve Center’s buildings is similar to the area’s stock of industrial and 

commercial real estate, which is also older in nature and relatively large.  The similarity of 

the Army’s facilities to typical industrial and commercial space may make it difficult to 

compete against a large supply of comparable space.  In addition, given the relatively low 

rent levels in the area, renovations to the site’s buildings (on a speculative basis) may be 

cost-prohibitive.  The value of the buildings under a public sale scenario would be very low, 

and even if sold, it is likely that they would be used for warehouse-type activities which do 

not create significant employment opportunities. 

 Local demographics indicate a declining population and household income levels, which has 

put downward pressure on real estate demand. 

 The area is also experiencing a shift from industrial employment to service and knowledge-

based employment, further depressing demand for older industrial and commercial space 

and making the potential for a successful public sale and private redevelopment less likely.. 

 The local industrial and commercial real estate market is in a state of general equilibrium, 

with relatively low and stable rents, vacancy rates, and generally minimal net absorption.  

This means that while local demand is supporting existing space, it would likely have a 

difficult time supporting new space over a generally acceptable amount of time.  New 

development would most likely come in the form of build-to-suit space that is designed with 

a predetermined tenant in mind. 

 KIAG is a relatively competitive airport within the region, in terms of its physical 

characteristics and services.  However, the demand for additional hangar and fixed base 
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operations space, as well as specialty aviation-dependent activity, is expected to be limited 

in the short to mid-term.  

Based on the findings of the market study, creating new, well-paying jobs at NFARC will require the 

resources that only the LRA and the Town of Niagara can bring, including expertise in 

redevelopment, access to capital funding  from state and national grant sources, and local support 

for entrepreneurs and businesses through the Industrial Development Authority. 

Absorption of the existing buildings is projected to be somewhat steady over the initial five years of 

the project.  The lease-up period of five years equates to just under 30,000 square feet annually.  

Some additional revenues are possible from land leasing activities, primarily as outdoor storage and 

lay-down area, however, these are not included in the financial analysis due to the inability to 

forecast them with accuracy.    

Operating and maintenance expenses are projected to total nearly $1.4 million during the first 

fifteen years of the redevelopment.   The cumulate deficit, before internal and external funding for 

operations, but before major capital improvements, is projected to be more than $340,000 by the 

end of Year 3.   

As summarized in other portions of this document, the operating revenues are expected to be 

sufficient to cover operating costs for the desired level of maintenance for the property, after an 

initial startup period of three years.  Included in the estimated costs are some capital improvements 

to the site, notably demolition of less than 10,000 square feet or space, as well as repaving and 

striping.  However, the LRA will have to closely monitor revenues, in order to ensure fiscal 

soundness of the project.   If revenues fall short of projections, the LRA will have to proactively seek 

to reduce operating and maintenance costs, until cash flows are sufficient to operate, manage, 

maintain and market the property.      

As shown in the pro-forma cash flow analysis, the total operating profit (cash flow) for the forecast 

period is projected to be almost $422,000, including payments to the Army of $330,000.  Assuming 

that most major capital items (totaling $1.56 million) can be funded through grants or by tenants, 

the total profit to the LRA over the 15 year period is nearly $2.2 million. 

More detailed information is included in the business plan spreadsheets, which appear in Appendix 

G of this report.   

H. Market Value 

The Army has indicated that this will be a “less than fair market value” EDC.  Although it is believed 

that the Army has had the property appraised, the results of that appraisal were not shared with the 

LRA.  The LRA has not had the property appraised.  However, an estimate of the property’s value can 

be ascertained by analyzing the anticipated cash flow from the redevelopment.  As shown in 

Appendix G, the Net Cash Flow, before extraordinary capital improvement costs or LRA/grant 

funding, ranges from -$230,871 in the first year and stabilizes at $164,235 in Year 6.  The net present 

value (NPV) of this 15 year cash flow stream, discounted at 15% to account for the excessive risk 
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associated with the redevelopment, is $367,420.  Thus, the  $330,000 price for the property, as 

specified in the 4 Oct 2011 EDC Deal Points memorandum, would be considered below fair market 

value.  It should be noted that if the major capital improvements are included in the cash flow, the 

NPV is substantially negative. 

I. Necessary Capital Improvements 

As part of the development of the Business Plan for the redevelopment of the NFARC, capital 

improvement costs were prepared.   

Demolition - It is anticipated that a number of facilities will have to be demolished in order for the 

redevelopment of the site to be implemented.  In particular, facilities which are considered 

unmarketable and/or uninhabitable (due to lack of heat or other infrastructure) are expected to be 

demolished.  Facilities expected to be demolished include:   

 

Repaving, Striping and Signage – As discussed in the baseline analysis of conditions, the existing 

pavement at the NFARC is in only fair condition.  Since this is a site-wide issue, the LRA plans to 

address the need for repaving and striping over a multi-year period.  Overall, these projects are 

budgeted at $470,000, and are expected to be completed as funds are available.  For planning 

purposes, the expenditures are budgeted over a four year period, with the largest expenditure 

occurring when the East Apron is reconstructed.  Signage expenditures of $15,000 are anticipated 

during the first two years of the redevelopment.   

The Table below provides a summary of the anticipated capital improvement needs for the project.  

As shown in the Table, the overall capital improvement program calls for more than $1,660,000 in 

expenditures, not including costs for building fit-out or ADA compliance, which may add another 

$1.5 to $2.0 million.  Improvements to Building 4 account for more than 50% of capital 

expenditures.  The capital improvement cost estimates summarized in the Table below are all stated 

in 2011 dollars.  These costs do not include any extraordinary expenditures for mitigation of 

Asbestos Containing Materials or Lead Based Paint found within the buildings. 

Capital Costs Bldg# SF Total

Demo 19 1,600       11,200$  

Demo 20 2,550       17,850$  

Demo 23 2,000       14,000$  

Demo 25 1,750       12,250$  

Demo 26 2,000       14,000$  

    Total 5 9,900       69,300$  
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As noted in the Reuse Plan and in the Baseline Conditions Analysis (see Appendix), the age and 

condition of the buildings will require prospective tenants and/or the LRA to make certain 

improvements prior to occupancy.  This may range from minor painting and repairs to more 

substantial renovation work involving lighting, plumbing, HVAC and partitioning.  Until specific 

tenant requirements are known, accurately estimating these costs is not possible.  Therefore, the 

LRA approach in this Business Plan is to lease the facilities on an “as-is” basis at low lease rates, with 

the tenants responsible for any required fit-up, including meeting ADA and life safety code issues, 

unless grant funding is found to complete this work prior to tenancy.   

It is the intention of the LRA to work closely with prospective tenants to assist in obtaining funding 

for the building renovation costs, including the Town’s ability to acquire/support grant funding to 

individual companies, or its ability to borrow project specific funds with repayment from lease 

terms.   

For example, a $1.00 increase in a new employer’s lease rate earmarked for debt service on a loan 

from the Town of Niagara  IDA or other state or local economic development agency, could support 

up to $8.00 in building renovations or upgrades (as well as working capital support or worker 

training).  Flexibility and the ability to leverage federal, state and local funding sources will be key to 

the successful redevelopment of the Army Reserve Center by the Town of Niagara.  As discussed 

elsewhere, the NFARC project has been identified as a high priority for economic development 

Capital Costs 1 2 3 4 5

LRA Funded unit Total

Demo #19         1,600 -$               11,200$        -$               -$               -$               11,200$         

Demo #20         2,550 -$               -$               17,850$        -$               -$               17,850$         

Demo #23         2,000 -$               14,000$        -$               -$               -$               14,000$         

Demo #25         1,750 -$               -$               -$               12,250$        -$               12,250$         

Demo #26         2,000 -$               -$               -$               14,000$        -$               14,000$         

Pavement Striping      20,000 5,000$           5,000$           5,000$           5,000$           -$               14,000$         

Signage 10,000$        5,000$           -$               -$               -$               14,000$         

Tenant Funded

Bldg Refurbishment tenant cost 14,000$         

ADA compliance tenant cost 14,000$         

Grant Funded

Utility Meters -$               25,000$        25,000$        -$               -$               50,000$         

Bldg 4 Roof      60,750 -$               486,000$      486,000$       

East Hangar Door replacement                1 -$               -$               -$               250,000$      -$               250,000$       

West Hangar Door replacement                1 -$               -$               250,000$      -$               -$               250,000$       

Fencing - west apron            250 -$               -$               25,000$        -$               -$               25,000$         

Fencing - east hangar            250 -$               -$               -$               50,000$        -$               50,000$         

Repaving - East Apron    100,000 -$               -$               -$               350,000$      -$               350,000$       

Repaving - parking areas      50,000 -$               25,000$        25,000$        25,000$        25,000$        100,000$       

Total Capital Costs 15,000$        571,200$      347,850$      706,250$      25,000$        1,665,300$   
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funding from the State of New York.  The availability of grant funding for capital improvements (as 

well as potential funding for company operations and workforce training) will allow the LRA to offer 

attractive space and lease rates to firms that will create high-wage and sustainable employment 

opportunities for residents of the Town and region. 

J. Local Investment and Proposed Financing Strategies  

As discussed elsewhere in this Application, the redevelopment of the NFARC is expected to be 

largely self-financed through internally generated real estate leasing revenues, along with external 

grant funding for capital improvements.  However, the business plan anticipates a deficit of more 

than $340,000 during the first three years of the project (not including grant-funded items).  This 

level of funding is expected to be provided through the Town’s Industrial Development Agency 

(IDA), along with additional DoD grants from the Office of Economic Adjustment.  The LRA and the 

IDA both support the redevelopment of the NFARC property for job creation purposes, and are 

willing to invest the necessary funds to ensure that the project is competitive within the regional 

marketplace.   

The IDA has an established track record of supporting job creation activities in the community.  In 

addition, the agency has strong financial statements and borrowing capacity which could support 

the redevelopment of the NFARC.  The IDA had more than $189,000 in cash on hand at the end of 

2010.  OEA has traditionally continued to help fund other BRAC LRA’s through the key post-transfer 

implementation process. 

As necessary, the LRA will also prioritize expenditures, in order to aggressively manage deficits from 

operations.  For example, some capital projects can be postponed and the quality of marketing 

materials can be adjusted to reflect available funds.   

K. Proposed Consideration 

The LRA proposes to pay the Army a total of $330,000 in cash to acquire the entirety of the NFARC 

property.  The conveyance is envisioned to occur in two parts: the first is the transfer of the known 

clean property, estimated to be approximately 18 acres; and the second parcel, estimated to be 

approximately 1.8 acres, to be transferred within ninety days after the Army has completed all site 

remediation efforts and obtained all approvals from cognizant federal and state agencies. Consistent 

with the agreement previously negotiated with the Army (14Oct2011 Deal Points), the LRA proposes 

to pay the Army $66,000 annually beginning five years after the initial property transfer, and 

continuing for a total of five annual payments.  The agreed-upon payment schedule, memorialized 

in a Promissory Note made by the LRA and/or the Town of Niagara Industrial Development Agency, 

will help the LRA to stabilize its cash flow as a result of lease-up activities during the initial five years 

of the project.   

Further, this approach will help to limit the economic risk to the community and the LRA, by 

postponing the need to pay the Army with up-front funds.  Specifically, the Army will participate in 

the success of the redevelopment effort, being paid from cash flows of the project.  Should the LRA 
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be successful in accelerating lease-up of the site and net revenues exceed those shown in the 

financial analysis, the LRA at its option, may be able to pay any outstanding balance of the purchase 

price ahead of schedule.   

Consistent with EDC requirements as specific in the Base Redevelopment and Realignment Manual 

(BRRM) and 32 CFR, Part 174.9 (D)(8)(k), the LRA anticipates using net proceeds from real estate 

activities for a variety of functions to support economic redevelopment of the property for a period 

of seven (7) years from deed transfer.  Among the uses envisioned for the funds are: 

 Road construction and public buildings.  

 Transportation management facilities.  

 Storm and sanitary sewer construction.  

 Police and fire protection facilities and other public facilities.  

 Utility construction.  

 Building rehabilitation.  

 Historic property preservation.  

 Pollution prevention equipment or facilities.  

 Demolition.  

 Disposal of hazardous materials generated by demolition.  

 Landscaping, grading, and other site or public improvements.  

 Planning for or the marketing of the development and reuse of the installation. 

 Debt service on bonded debt or other loans taken by the LRA to fund capital improvements 

and operating costs. 

The financial statements of the LRA will be audited annually by a Certified Public Accounting firm 

with the resulting report shared with the Army, as required under 32 CFR, Part 174.10 and the Army 

will recoup from the LRA any proceeds that are not used for economic development within, at a 

minimum, the 7-year period following initial EDC conveyance.  The independent audit will identify all 

sources and uses of funding for the project during the previous year.  The financial analysis shown in 

Appendix G shows a total of approximately $500,000 reinvested in the property over the mandatory 

seven year period, in addition to the Army payment of $330,000 

The LRA will accept title to the property within 30 days of the Army’s presentation of the deed for 

those portions of the property that are covered by a Finding of Suitability for Transfer (FOST). 

IV. LRA’S LEGAL AUTHORITY 

The Town of Niagara was recognized as the Local Reuse Authority by the Department of Defense’s 

Office of Economic Adjustment, in a letter issued by Patrick O’Brien, Director of the Office of 

Economic Adjustment on March 31, 2011.  A copy of the letter is included in Appendix A.  The LRA 

(which includes the entire Town Council) authorized the request to acquire the subject property via 

Economic Development Conveyance by a unanimous vote on October 25, 2011.   
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A. Proof of Financial Capacity and Capability  

The Town of Niagara has a track record of fiscal responsibility under the direction of Supervisor 

Steve Richards.  This is reflected in the Town’s bond rating, which was recently increased from BAA1 

to A1.  This is significant, given the difficult economic climate of the region and the country as a 

whole.  More importantly, the Town of Niagara is the only community in the County which has 

received a credit rating increase in the recent past.  A ratings increase, during a time of national 

recession and fiscal uncertainty, is considered recognition of the Town’s outstanding financial 

management practices and strong commitment to fiscal prudence.   

The Business Plan demonstrates that the redevelopment of the NFARC can be accomplished using 

primarily cash flows generated through on-site real estate revenues from leasing of buildings and 

land.  Though the project is expected to incur a deficit during the early years of the project, the 

deficit of approximately $342,000, will be covered by continued OEA grant funding for LRA 

operations along with a $150,000 bridge loan from the Town Industrial Development Agency until 

the project achieves breakeven in Year 4.   

The LRA’s plan for the property includes capital improvements in the form of demolition of some 

unmarketable structures, site signage, repaving and restriping.  The LRA has the ability to delay 

these projects if cash flow is insufficient to support the capital improvement plans.   

B. Why an EDC is the Appropriate Transfer Authority 

The LRA has explored a variety of transfer options for the excess property at the NFARC.  When first 

declared excess by the Army, the federal screening process was completed by the Army to solicit 

interest in the property from other federal agencies.  It is the LRA’s understanding that no other 

agency, including the Federal Aviation Administration, indicated an interest acquisition of the NFARC 

property.  The LRA conducted a thorough public reuse planning process in 2008, as required under 

BRAC regulations, which included outreach to homeless providers and other public agencies and 

organizations interested in obtaining property through a Public Benefit Conveyance.  No agencies 

submitted a Notice of Interest and HUD approved the Reuse Plan on April 1, 2009. 

This EDC Application is a result of consultation with the Army, evaluation by the LRA and its 

consulting team, and consideration of appropriate transfer mechanisms for the property. The 

following sections discuss other applicable conveyance mechanisms. 

Conservation Conveyances.  The majority of the site is covered with pavement.  In addition, there 

are no known environmentally sensitive areas on the property which might be suitable for a 

conservation conveyance.  As such, the LRA determined that this approach was not appropriate for 

any portions of the site.   

Public Benefit Conveyances.  As discussed above, the Town of Niagara engaged in an open reuse 

planning process, which included outreach to homeless providers and other entities eligible for 

Public Benefit Conveyance of the NFARC property.  In addition, the property underwent screening to 

other Defense agencies and other Federal departments, as part of the Army’s required process 
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before the property could be declared surplus.  No expressions of interest (NOI)  were received by 

the Town or LRA for transfer of the property (in whole or in part) via any available public benefit 

conveyance mechanism.     

Public Sales.  As discussed elsewhere in this Application, the community is committed to using the 

NFARC property to create jobs in order to provide increased economic activity and economic 

benefits to the larger region.  Disposal of the property via public sale could limit the community’s 

ability to influence job creation on the site, as control of the reuse of the property would pass to a 

third party. The LRA plans to support the reuse of the property, in part, by bringing needed 

economic development grant funding for capital improvements.  For the multiple reasons pointed 

out in the market assessment section above, disposal through public sale would likely result in a low 

value for the property, with potential buyers unable to invest the large sums necessary to improve 

the property, resulting in either land-banking the property for an indeterminate period of time or 

use of the buildings for warehouse storage, resulting in little or no job creation for the community.  

The long-term absorption of the property (5 years+) would likely deter typical private developers.  

Even with the full support of the Town, private parties would not be able to access all of the 

necessary grant funding to undertake the capital improvements for the property.  The 

redevelopment of NFARC by the Town of Niagara has been designated as a high priority project in 

the new Western New York Economic Development Strategy, thereby making it eligible for funding 

from state and federal sources.  The availability of these funds is considered critically important in 

making the NFARC property competitive from a market perspective.   
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FINDING OF SUITABILITY TO LEASE  
(FOSL) 

Niagara Falls U.S. Army Reserve Center (NY046) 
Niagara Falls, New York 

 
 
1.0  PURPOSE 
 
 The purpose of this Finding Of Suitability to Lease (FOSL) is to document the 
environmental suitability of the Niagara Falls United States Army Reserve (USAR) 
Center, Niagara Falls, New York (hereafter the Property) for lease to the Town of 
Niagara Falls consistent with Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) Section 120(h) and DOD/Army policy.  In addition, the 
FOSL identifies use restrictions as specified in the attached Environmental Protection 
Provisions (EPPs) necessary to protect human health or the environment during such 
lease. 
 
2.0  PROPERTY DESCRIPTION 
 

 The property to be leased consists of approximately 19.5 acres of land, which 
includes eleven permanent structures briefly listed below: 

 
• Building 4.  85,800 square foot (SF), metal framed, hangar building located 

in the northern portion of the Property.   
• Building 17.  A concrete block, petroleum, oil, lubricants (POL) shed.    
• Building18.  A single-story, 9,720 SF Organizational Maintenance Shop. 
• Building 19.  A single-story, 1,600 SF storage building. 
• Building 20.  A single-story, 2,133 SF structure utilized for storage. 
• Building 21.  A single-story 13,055 SF maintenance building. 
• Building 22.  A two-story, 20,703 SF structure used for storage, classroom 

training, and administrative tasks. 
• Building 23.  A single-story, 2,058 SF storage building. 
• Building 24.  A single-story 2,400 SF storage building. 
• Building 25.  A single-story 1,504 SF equipment storage building. 
• Building 26.  A single-story 2,150 SF equipment storage building 

 
 The property was previously used for administrative, training and logistical 
purposes, helicopter, airplane, and vehicle and equipment maintenance.  The U.S. Navy 
utilized the property from 1955 to 1962 to service and maintain helicopters and airplanes.  
The U.S. Army acquired the property in 1962.  From about 1970 to 1975, Nike missiles 
were serviced in Building 4.   All USAR units vacated the Property in September 2011.   
The Property is intended to be leased to the Town of Niagara Falls for sublease as office 
spaces, light industrial use, and other like-use.  A site map of the property to be leased is 
attached (Enclosure 1).   
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3.0  ENVIRONMENTAL DOCUMENTATION 
 
    A determination of the environmental condition of the Property has been made 
based on the following documents: 
 

• Environmental Condition of Property (ECP) Report, July 2007 
• Spill Notification Form, June 2008 
• PCB Spill Delineation Report, May 2009 
• Supplemental Phase I Assessment, August 2009 
• Remedial Action Report, March 2010 
• Site Inspection Report, June 2011 
• Radiological Assessment Report, 2011 
• Radiological Release Memorandum, December 2011 
• Remedial Investigation/Interim Remedial Action Report & Human Health 

Risk Assessment, April 2012 
• ECP Update Report, November 2012 
• Asbestos Visual Inspection Report, July 2012 

 
 The information provided is a result of a complete search of agency files during 
the development of these environmental surveys. A complete list of documents that 
provide information on environmental conditions of the Property is attached (Enclosure 
2).   
 
4.0 ENVIRONMENTAL CONDITION OF THE PROPERTY  
 
    The Department of Defense (DOD) Environmental Condition of Property (ECP) 
Categories for the Property is as follows: 
 
 ECP Category 5:  Niagara Falls USAR Center (NY046); entire parcel.  
 
 A summary of the ECP Categories for specific buildings, parcels, or study 
areas/operable units is provided in Table 1 – Description of Property along with a 
definition of each ECP Category (Enclosure 3).  
 
4.1 Storage, Release, and Disposal of Hazardous Substances  
 

There is no evidence that hazardous substances were stored on the property in 
excess of the 40 CFR Part 373 reportable quantities.  Hazardous substances may have 
been released in excess of the 40 CFR 373 reportable quantities at the following sites:   

 
• 1991 PCB Oil Spill 
• Spill No 0803478 - PCB Release from onsite 24 in stormwater pipe into 

offsite stormwater Outfall 5.  
 

The potential release or disposal of these hazardous substances was investigated as part 
of the Installation Restoration Program (IRP).  See Section 4.2.2 Environmental 
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Investigation/Remediation Sites for additional information.  A summary of the areas in 
which hazardous substance activities occurred is provided in Table 2 – Notification of 
Hazardous Substance Storage, Release, or Disposal (Enclosure 4).   
 
4.2  Environmental Remediation Sites 
 

There were five (5) remediation sites were located on the property:  A summary of 
the remediation/investigation sites on the property is as follows:   

 
1).  1991 PCB Oil Spill.  A transformer fell and broke over a storm sewer drain, east of 
Building 22.  PCB containing oil spilled on the pavement and into the drain.  Surface 
paving materials, soils, and storm drain materials were remediated after the spill.  On 
October 31, 1991, the New York State Department of Environmental Conservation 
(NYSDEC) indicated that the spill had been adequately remediated and granted the spill a 
“Closed” status.  

 
2).  1,000-Gallon Waste Oil UST.  A 1,000-gallon waste oil UST, associated with an 
oil/water separator (OWS) was removed on September 14, 1999.  Soil and water samples 
collected from the excavation indicated the presence of poly aromatic hydrocarbons 
(PAHs) at concentrations exceeding NYSDEC guidance values.  However, all detections 
of PAHs were significantly less than the recommended soil cleanup objective.  NYSDEC 
granted this spill a “Closed” status on February 22, 2000.  

 
3).  550-Gallon Waste Oil UST.  A 550-gallon waste oil UST, located adjacent to the 
washrack, was removed on September 20, 1999.  Soil sampling indicated trichloroethene 
(TCE) exceeding the NYSDEC allowable soil concentration, but less than the Soil 
Cleanup Objective.  NYSDEC granted the spill a “Closed” status on February 22, 2000.   

 
4).   Stormwater Outfall 5 (located off site and south of the Property).A Spill Notification 
Form dated June 24, 2008 detailed the release of what was suspected to be diesel with 
low concentrations of PCBs from an onsite 24 inch stormwater pipe into stormwater 
Outfall 5, located offsite. A PCB Spill Delineation Report and Remedial Action Report 
were prepared in May 2009 and March 2010, respectively, which detailed the soil 
delineation and soil removal efforts at Outfall 5. Approximately 134 tons of PCB 
impacted soil was excavated.  The NYSDEC Spill Incident Database, Spill No. 0803478 
(PCB release from onsite 24 inch stormwater pipe to offsite stormwater Outfall 5) was 
granted a “Closed” status on May 17, 2012.  A “Closed” designation indicates that a site 
does not exhibit levels of contamination warranting clean-up, or the site has been 
remediated to the satisfaction of the NYSDEC and no longer poses a threat to human 
health or the environment. 
 
5.) Southeast portion of Property including former Building 2, former fire protection 
main and reservoir area, and 24 inch stormwater pipe. A Site Inspection Report was 
finalized in June 2011.  The purpose of the site inspection was to determine the source of 
the PCBs observed in 2008 flowing from the 24 inch onsite stormwater pipe into 
stormwater Outfall 5, located offsite. The Site Inspection (SI) evaluated if the PCB 
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release was associated with historic USTs at former Building 2 and at the former fire 
protection main and reservoir area. The SI activities included a geophysical survey, 
exploratory excavations, and soil and groundwater sampling in the southeastern portion 
of the property.  No anomalies consistent with USTs were identified during the 
geophysical survey.  Several contaminants, including PCBs were detected in soil samples 
exceeding the Residential and Commercial Restricted Use Soil Cleanup Objectives. 
However based on the low concentrations of PCBs in the areas investigated, it is not 
suspected that the PCBs found in the offsite Outfall 5, were due to a release associated 
with the investigated areas described above. A small area located near the 24 inch 
stormwater pipe (former exploratory excavation, TP-12) was discovered to contain free 
petroleum product. The report concluded that an Interim Remedial Action (IRA) in the 
form of contaminated soil and groundwater removal was recommended near TP-12, as 
well as further investigation of soil and groundwater.  
 
A Remedial Investigation/Interim Remedial Action Report and Human Health Risk 
Assessment was finalized in April 2012.  As part of the Remedial Investigation (RI) 
addition soil and groundwater samples were taken over a larger area than originally 
sampled during the SI in order to define the nature and extent of PCB contamination. The 
resulting concentrations of PCBs and other contaminants were consistent with the SI 
results. Forty tons of soil and approximately 2,000-gallons of groundwater were removed 
from TP-12 as part of the IRA.  A Human Health Risk Assessment was conducted and 
the only exposure scenario identified as containing an unacceptable risk to human health 
was exposure to contaminated groundwater by construction workers.  The report 
recommended that a Site Management Plan (to be developed and implemented by the 
future landowner) should be prepared to limit exposure of groundwater to construction 
workers. 
 
On April 23, 2012 the NYSDEC approved the RI report for public release since all 
technical comments had been adequately addressed. Subsequently, the NYSDEC Spill 
Incident Database, Spill No. 0803478 (PCB release from onsite 24 inch stormwater pipe 
to offsite stormwater Outfall 5) was granted a “Closed” status on May 17, 2012.  A 
“Closed” designation indicates that a site does not exhibit levels of contamination 
warranting clean-up, or the site has been remediated to the satisfaction of the NYSDEC 
and no longer poses a threat to human health or the environment.  
 
The Army is further investigating groundwater in order to gain sufficient information to 
properly delineate the extent of the contamination which is necessary for remedy 
selection. After the results of the final delineation event, the Army will present their 
proposed remedial action for groundwater to the public in a Proposed Plan. The Army’s 
final decision will be captured in the Decision Document. 
 
A summary of the environmental remediation sites is provided in both Table 2 – 
Notification of Hazardous Substance Storage, Release, or Disposal (Enclosure 4) and 
Table 3 – Notification of Petroleum Products Storage, Release, or Disposal (Enclosure 5). 
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4.3 Petroleum and Petroleum Products  
 
4.3.1 Underground and Above-Ground Storage Tanks (UST/AST)  
 
• Current UST/AST Sites - There are no current UST sites at the Property.  An empty 

528-gallon used oil tank is located at Building 17; there is no evidence of petroleum 
releases from this site.     

  
• Former UST/AST Sites - There were several former UST/AST sites at the Property.  

The following USTs/ASTs have been removed or closed in place:   
 

Tank 
No. 

Tank Description Date Removed/ Regulatory Status 

1 3,000-gallon unleaded gasoline UST Removed July 1, 1990; Closed 
2 10-000-gallon No. 1, 2, or 4 fuel oil 

vaulted UST 
 

Removed October 1, 1991; Closed 

3 20,000-gallon No. 1, 2, or 4 fuel oil 
vaulted UST 

Removed October 1, 1991; Closed 

4 One 550-gallon waste oil UST located 
beneath concrete pad, adjacent to wash 
rack 

Removed September 20, 1999; Closed 

5 One 1,000-gallon waste oil UST near 
OWS 

Removed September 22, 1999; Closed 

6 One large gasoline UST near former 
building near Building 21 

Removed 1984 or 1985; Closure 
documentation not available. 

7 One 250- or 400- gallon waste oil 
holding tank (UST) near washrack 

Removed mid-1990s; Closed 

8 One 600-gallon waste oil UST near 
OWS by Building 4 

Removed 1984 or 1985; Closed 

9 One 250-gallon fuel oil AST outside 
Building 19 

Removed 1989 or 1990; no evidence 
of release associated with this former 
AST site. 

10 One 250-gallon fuel oil AST outside 
Building 23 

Removed 1989 or 1990; no evidence 
of release associated with this former 
AST site. 

11 One 250-gallon fuel oil AST outside 
Building 26 

Removed 1989 or 1990; no evidence 
of release associated with this former 
AST site. 

12 Two 20,000-gallon USTs associated 
with former hangars and reservoir 

Removed 1987 or 1988; Closed 

13 Two 25,000-gallon heating oil USTs, 
south and east of Building 25 

Removed/closed 1987 or 1988; 
Closure documentation not available. 

 
 A summary of the UST/AST petroleum product activities is provided in Table 3 – 
Notification of Petroleum Products Storage, Release, or Disposal (Enclosure 5). 
 

4.3.2 Non-UST/AST Storage, Release, or Disposal of Petroleum Products 
 
 There is no evidence that non-UST/AST petroleum products in excess of 55 
gallons were stored for one year or more on the property.   
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4.4 Polychlorinated Biphenyls (PCB) Equipment  
 

 The following electrical equipment is located on the property that may contain 
PCBs:  Six pole mounted electrical transformers, a set of three behind Building 20 and a 
set of three in the southwest corner of the Property. This equipment is operational and 
does not appear to be leaking.   
 
4.5 Asbestos 
 
 Asbestos-containing building materials (ACBMs) were identified in 95 materials 
in twelve structures on the Property.  Friable ACMs included ceiling tiles, grey mud 
fittings (TSI), pipe aircell (TSI), sheetrock joint compound, and cork insulation.  See 
Asbestos Visual Reinspection Survey (SBG Inc., 2012) for additional information 
(Enclosure 8). 
 
 Any remaining friable asbestos that has not been removed or encapsulated will 
not present an unacceptable risk to human health because the lessee assumes 
responsibility for abatement or management of any ACM in accordance with applicable 
federal, state, and local requirements. The lease will include an asbestos notice and 
covenant (Enclosure 5). 
 
4.6 Lead-Based Paint (LBP) 
 
 The following buildings are known or presumed to contain lead-based paint 
(LBP):  Buildings 4, 18 through 23, 25, and 26.  See Section 6.7 of the 2007 ECP Report 
for additional information.  The property was not used for residential purposes and the 
lessee does not intend to use the property for residential purposes in the future.  The lease 
will include the lead-based paint warning and covenant provided in the Environmental 
Protection Provisions (Enclosure 6). 
 
 
4.7 Radiological Materials 
 
  Radioactive materials were potentially present in equipment used in Building 20 
where meters used to detect NBC hazards were stored. See Section 6.10 of the 2007 ECP 
Report for additional information.  A radiological field survey was conducted at those 
sites having radiological activities, and the survey concluded these areas are suitable for 
unrestricted use.  See Radiological Assessment Report and Radiological Release 
Memorandum, both dated December 2011 (Enclosure 7). 
 
4.8 Radon 
 
  A radon survey was conducted at the Property (specific building locations not 
provided in survey) from August 5 to August 11, 1998.  Radon was not detected at above 
the EPA residential action level of 4 picocuries per liter (pCi/L) at the USAR Center.  See 
Section 6.7 of the 2007 ECP Report for additional information. 
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4.9 Munitions and Explosives of Concern 
 
 Based on a review of existing records and available information, none of the 
buildings or land proposed for lease are known to contain unexploded ordnance.  
Furthermore, there is no evidence that Munitions and Explosives of Concern (MEC) are 
present on the property.  From 1975 until closing in September 2011, the property was 
used as an administrative and vehicle maintenance facility.  The term “MEC” means 
military munitions that may pose unique explosives safety risks, including: (A) 
unexploded ordnance (UXO), as defined in 10 U.S.C. §101(e)(5); (B) discarded military 
munitions (DMM), as defined in 10 U.S.C. §2710(e)(2); or (C) munitions constituents 
(e.g., TNT, RDX), as defined in 10 U.S.C. §2710(e)(3), present in high enough 
concentrations to pose an explosive hazard.  
 
4.10 Other Hazardous Conditions 
 
 There are no other hazardous conditions on the Property that present an 
unacceptable risk to human health and the environment.  
 
5.  ADJACENT PROPERTY CONDITIONS  
 
 There are no conditions adjacent to the property that present an unacceptable risk 
to human health and the environment. 
 
6.  ENVIRONMENTAL REMEDIATION AGREEMENTS  
 

 The following environmental orders/agreements are applicable to the property:  
The Army has completed some remedial actions regarding the PCB Release from onsite 
24 in stormwater pipe into offsite stormwater Outfall 5, however  all remedial actions 
have not yet been taken. Investigations to determine the full extent of groundwater 
contamination at the Site are still underway, in which the results will further define the 
extent of the future remedial action.  The lease will include a provision reserving the 
Army’s right to conduct remediation activities (Enclosure 6). 
 
7.  NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) COMPLIANCE  
  
 The environmental impacts associated with proposed lease of the Property have 
been analyzed in accordance with the National Environmental Policy Act (NEPA).  The 
results of this analysis have been documented in the Record of Environmental 
Consideration, October, 2012.  Any encumbrances or condition identified in such 
analysis as necessary to protect human health or the environmental have been 
incorporated into the FOSL.  
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ENCLOSURE 1  
SITE MAP(s) OF PROPERTY 

 

 
*Source:  2007 ECP Report 

  

FORMER  
BUILDING 2 
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 ENCLOSURE 1 (cont’d) 
FORMER BUILDING 2 LOCATION 
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ENCLOSURE 2 
 

ENVIRONMENTAL DOCUMENTATION 
 

Document Source 

Environmental Condition of Property Report, 
Niagara Falls U.S. Army Reserve Center (NY046), 
9400 Porter Road, Niagara Falls, NY, CH2M Hill, 
July 2007 

USACE 

Spill Notification Form, June 2008 
 

99th RSC 

Environmental Condition of Property Update 
Report, Niagara Falls U.S. Army Reserve Center 
(NY046), 9400 Porter Road, Niagara Falls, NY, 
XCEL Engineering, October 2012  

USACE 

PCB Spill Delineation Report, Outfall 5 Storm 
Water Culvert, Cleanup and Ditch Remediation, 
May 2009 

99th RSC 

Supplemental Phase 1 Assessment, Niagara Falls 
US Army Reserve Center (NY046), Niagara Falls, 
NY, August 2009 

99th RSC 

Remedial Action Report, Niagara Falls US Armed 
Forces Reserve Center, 9400 Porter Road, Niagara 
Falls, NY, Spill # 0803478, March 2010 

99th RSC 

Site Inspection Report, Niagara Falls Armed 
Forces Reserve Center, Building 2 and Former 
Fire Protection Main, 9400 Porter Road, Niagara 
Falls, Niagara County, NY, June 2011 

99th RSC 

Radiological Assessment Report, Niagara Falls US 
Army Reserve Center, 9400 Porter Road, Niagara 
Falls, NY, December 2011 

99th RSC 

Radiological Release Memorandum, December 
2011 

99th RSC 

Final – Remedial Investigation/Interim Remedial 
Action Report and Human Health Risk 
Assessment, April 2012 

99th RSC 

Asbestos Visual Inspection Report, July 2012 99th RSC 
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ENCLOSURE 3 

 
TABLE 1 – DESCRIPTION OF PROPERTY 

 
Building Number 
and/or Property 

Description 

Condition 
Category 

Remedial Actions 

Storm Drain, 
Building 22 

 Complete.  A transformer fell and broke over a storm 
sewer drain, east of Building 22.  PCB containing oil 
spilled on the pavement and into the drain.  Surface 
paving materials, soils, and storm drain materials 
were remediated after the spill.  On October 31, 
1991, the New York State Department of 
Environmental Conservation (NYSDEC) indicated 
that the spill had been adequately remediated and 
granted the spill a “Closed” status. 
 

Washrack/OWS A 1,000-gallon waste oil UST, associated with an 
oil/water separator (OWS) was removed on 
September 14, 1999.  Soil and water samples 
collected from the excavation indicated the presence 
of poly aromatic hydrocarbons (PAHs) at 
concentrations exceeding NYSDEC guidance values.  
However, all detections of PAHs were significantly 
less than the recommended soil cleanup objective.  
NYSDEC granted this spill a “Closed” status on 
February 22, 2000. 
 

Washrack/OWS A 550-gallon waste oil UST, located adjacent to the 
washrack, was removed on September 20, 1999.  Soil 
sampling indicated trichloroethene (TCE) exceeding 
the NYSDEC allowable soil concentration, but less 
than the Soil Cleanup Objective.  NYSDEC granted 
the spill a “Closed” status on February 22, 2000. 

Entire Property A Supplemental Phase 1 Assessment, Niagara Falls 
U.S. Army Reserve Center (NY046), Niagara Falls, 
New York, dated August 2009, was prepared by 
CH2M Hill on behalf of the 99th RSC and USACE – 
Louisville District.  The assessment was conducted to 
further investigate reports of the presence of a 
suspected landfill at the Property, documented in the 
2007 ECP Report.  A chain-of-title review and 
several interviews with city and state officials were 
conducted.  The Report concluded that “no definitive 
evidence was obtained that confirms the presence of 
a landfill on the Property. 



 

E3-1 
 

Building Number 
and/or Property 

Description 

Condition 
Category 

Remedial Actions 

Southeast portion of 
Property including; 
former Building 2, 
former fire 
protection main and 
reservoir area, and 
24 inch stormwater 
pipe 

Underway. A Site Inspection Report was finalized in 
June 2011.  The purpose of the site inspection was to 
determine the source of the PCBs observed in 2008 
flowing from the 24 inch onsite stormwater pipe into 
Outfall 5, located offsite. The Site Inspection (SI) 
evaluated if the PCB release was associated with 
historic USTs at former Building 2 and at the former 
fire protection main and reservoir area. The SI 
activities included a geophysical survey, exploratory 
excavations, and soil and groundwater sampling in 
the southeastern portion of the property.  No 
anomalies consistent with USTs were identified 
during the geophysical survey.  Several 
contaminants, including PCBs were detected in soil 
samples exceeding the Residential and Commercial 
Restricted Use Soil Cleanup Objectives. However 
based on the low concentrations of PCBs in the areas 
investigated, it is not suspected that the PCBs found 
in the offsite Outfall 5, were due to a release 
associated with the investigated areas described 
above. A small area located near the 24 inch 
stormwater pipe (exploratory excavation, TP-12) was 
discovered to contain free petroleum product. The 
report concluded that an Interim Remedial Action 
(IRA) in the form of contaminated soil and 
groundwater removal was recommended near TP-12, 
as well as further investigation of soil and 
groundwater.  
 
A Remedial Investigation/Interim Remedial Action 
Report and Human Health Risk Assessment was 
finalized in April 2012.  As part of the Remedial 
Investigation (RI) addition soil and groundwater 
samples were taken over a larger area than originally 
sampled during the SI in order to define the nature 
and extent of PCB contamination. The resulting 
concentrations of PCBs and other contaminants were 
consistent with the SI results. Forty tons of soil and 
approximately 2,000-gallons of groundwater were 
removed from TP-12 as part of the IRA.  A Human 
Health Risk Assessment was conducted and the only 
exposure scenario identified as containing an 
unacceptable risk to human health was exposure to 
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Building Number 
and/or Property 

Description 

Condition 
Category 

Remedial Actions 

contaminated groundwater by construction workers.  
The report recommended that a Site Management 
Plan (to be developed and implemented by the future 
landowner) should be prepared to limit exposure of 
groundwater to construction workers. 
 
On April 23, 2012 the NYSDEC approved the RI 
report for public release since all technical comments 
had been adequately addressed. Subsequently, the 
NYSDEC Spill Incident Database, Spill No. 0803478 
(PCB release from onsite 24 inch stormwater pipe to 
offsite stormwater Outfall 5) was granted a “Closed” 
status on May 17, 2012.  A “Closed” designation 
indicates that a site does not exhibit levels of 
contamination warranting clean-up, or the site has 
been remediated to the satisfaction of the NYSDEC 
and no longer poses a threat to human health or the 
environment.  
 
The Army is further investigating groundwater in 
order to gain sufficient information to properly 
delineate the extent of the contamination which is 
necessary for remedy selection. After the results of 
the final delineation event, the Army will present 
their proposed remedial action for groundwater to the 
public in a Proposed Plan. The Army’s final decision 
will be captured in the Decision Document.  

3,000-gallon 
gasoline UST, 
location not 
documented 

Closed.  Tank removed July 1, 1990. 

10,000-gallon fuel 
oil vaulted UST, 
location not 
documented 

Closed.  Removed October 1, 1991 

20,000-gallon fuel 
oil vaulted UST 

Closed.  Removed October 1, 1991 

550-gallon waste oil 
UST, washrack area 

Closed.  Removed September 20, 1999 

1,000-gallon waste 
oil UST, near OWS 

Closed.  Removed September 22, 1999 

“Large” gasoline 
UST near building 

Closure documents not available.  Tanks reportedly 
removed in 1984 or 1985 
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Building Number 
and/or Property 

Description 

Condition 
Category 

Remedial Actions 

21 
250- or 400-gallon 
waste oil UST near 
washrack 

Closed.  Removed in mid-1990s. 

600-gallon waste oil 
UST at Building 4 

Closed.  Removed in 1984 or 1985 

250-gallon fuel oil 
AST at Building 19 

Removed 1989 or 1990; no evidence of release 
associated with this former AST site. 

250-gallon fuel oil 
AST at Building 23 

Removed 1989 or 1990; no evidence of release 
associated with this former AST site. 

250-gallon fuel oil 
AST at Building 26 

Removed 1989 or 1990; no evidence of release 
associated with this former AST site. 

Two 20,000-gallon 
USTs, Building 4 

Closed.  Removed 1987 or 1988 

Two 25,000-gallon 
heating oil USTs, 
Building 25 

Closure documents not available.  Tanks reportedly 
removed/closed 1987 or 1988. 
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ENCLOSURE 4 
 

TABLE 2 – NOTIFICATION OF HAZARDOUS SUBSTANCE STORAGE, 
RELEASE, AND DISPOSAL* 

 
Building 
Number 

Name of 
Hazardous 

Substance(s) 

Date of Storage, 
Release, or 

Disposal 

Remedial Actions 

Building 22 PCBs 1991 Complete.  A transformer fell and broke 
over a storm sewer drain, east of Building 
22.  Oil containing PCB spilled on the 
pavement and into the drain.  Surface 
paving materials, soils, and storm drain 
materials were remediated after the spill.  
On October 31, 1991, the New York State 
Department of Environmental Conservation 
(NYSDEC) indicated that the spill had been 
adequately remediated and granted the spill 
a “Closed” status.  See Section 4.1 
Environmental Investigation Sites for 
additional information.         

Stormwater Outfall 
5 (located off site 
and south of the 
Property) 

PCBs 2008 Complete.  A Spill Notification Form dated 
June 24, 2008 detailed the release of what 
was suspected to be diesel with low 
concentrations of PCBs from an onsite 24 
inch stormwater pipe into stormwater 
Outfall 5, located offsite.  A PCB Spill 
Delineation Report and Remedial Action 
Report were prepared in May 2009 and 
March 2010, respectively, which detailed 
the soil delineation and soil removal efforts 
at Outfall 5. Approximately 134 tons of 
PCB impacted soil was excavated.  The 
NYSDEC Spill Incident Database, Spill No. 
0803478 (PCB release from onsite 24 inch 
stormwater pipe to offsite stormwater 
Outfall 5) was granted a “Closed” status on 
May 17, 2012.  A “Closed” designation 
indicates that a site does not exhibit levels 
of contamination warranting clean-up, or 
the site has been remediated to the 
satisfaction of the NYSDEC and no longer 
poses a threat to human health or the 
environment. 
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Building 
Number 

Name of 
Hazardous 

Substance(s) 

Date of Storage, 
Release, or 

Disposal 

Remedial Actions 

Southeast portion of 
Property including; 
former Building 2, 
former fire 
protection main and 
reservoir area, and 
24 inch  stormwater 
pipe 

PCBs 2008 Underway. A Site Inspection Report was 
finalized in June 2011.  The purpose of the 
site inspection was to determine the source 
of the PCBs observed in 2008 flowing from 
the 24 inch onsite stormwater pipe into 
Outfall 5, located offsite. The Site 
Inspection (SI) evaluated if the PCB release 
was associated with historic USTs at former 
Building 2 and at the former fire protection 
main and reservoir area. The SI activities 
included a geophysical survey, exploratory 
excavations, and soil and groundwater 
sampling in the southeastern portion of the 
property.  No anomalies consistent with 
USTs were identified during the 
geophysical survey.  Several contaminants, 
including PCBs were detected in soil 
samples exceeding the Residential and 
Commercial Restricted Use Soil Cleanup 
Objectives. However based on the low 
concentrations of PCBs in the areas 
investigated, it is not suspected that the 
PCBs found in the offsite Outfall 5, were 
due to a release associated with the 
investigated areas described above. A small 
area located near the 24 inch stormwater 
pipe (former exploratory excavation, TP-12) 
was discovered to contain free petroleum 
product. The report concluded that an 
Interim Remedial Action (IRA) in the form 
of contaminated soil and groundwater 
removal was recommended near TP-12, as 
well as further investigation of soil and 
groundwater.  
 
A Remedial Investigation/Interim Remedial 
Action Report and Human Health Risk 
Assessment was finalized in April 2012.  As 
part of the Remedial Investigation (RI) 
addition soil and groundwater samples were 
taken over a larger area than originally 
sampled during the SI in order to define the 
nature and extent of PCB contamination. 
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Building 
Number 

Name of 
Hazardous 

Substance(s) 

Date of Storage, 
Release, or 

Disposal 

Remedial Actions 

The resulting concentrations of PCBs and 
other contaminants were consistent with the 
SI results. Forty tons of soil and 
approximately 2,000-gallons of 
groundwater were removed from TP-12 as 
part of the IRA.  A Human Health Risk 
Assessment was conducted and the only 
exposure scenario identified as containing 
an unacceptable risk to human health was 
exposure to contaminated groundwater by 
construction workers.  The report 
recommended that a Site Management Plan 
(to be developed and implemented by the 
future landowner) should be prepared to 
limit exposure of groundwater to 
construction workers. 
 
On April 23, 2012 the NYSDEC approved 
the RI report for public release since all 
technical comments had been adequately 
addressed. Subsequently, the NYSDEC 
Spill Incident Database, Spill No. 0803478 
(PCB release from onsite 24 inch 
stormwater pipe to offsite stormwater 
Outfall 5) was granted a “Closed” status on 
May 17, 2012.  A “Closed” designation 
indicates that a site does not exhibit levels 
of contamination warranting clean-up, or 
the site has been remediated to the 
satisfaction of the NYSDEC and no longer 
poses a threat to human health or the 
environment.  
 
The Army is further investigating 
groundwater in order to gain sufficient 
information to properly delineate the extent 
of the contamination which is necessary for 
remedy selection.  After the results of the 
final delineation event, the Army will 
present their proposed remedial action for 
groundwater to the public in a Proposed 
Plan. The Army’s final decision will be 
captured in the Decision Document.  
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Building 
Number 

Name of 
Hazardous 

Substance(s) 

Date of Storage, 
Release, or 

Disposal 

Remedial Actions 

* The information contained in this notice is required under the authority of regulations 
promulgated under section 120(h) of the Comprehensive Environmental Response, Liability, and 
Compensation Act (CERCLA or ‘Superfund’) 42 U.S.C. §9620(h). This table provides information 
on the storage of hazardous substances for one year or more in quantities greater than or equal to 
1,000 kilograms or the hazardous substance’s CERCLA reportable quantity (which ever is greater).  
In addition, it provides information on the known release of hazardous substances in quantities 
greater than or equal to the substances CERCLA reportable quantity. See 40 CFR Part 373. 
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ENCLOSURE 5 
 

TABLE 3 - NOTIFICATION OF PETROLEUM PRODUCT STORAGE, 
RELEASE, AND DISPOSAL 

 
Building 
Number 

Name of 
Petroleum 
Product(s) 

Date of Storage, Release, 
or Disposal 

Remedial Actions 

3,000-gallon 
gasoline UST, 
location not 
documented 

Gasoline ~1950s - 1990 Closed.  Tank removed July 1, 1990. 

10,000-gallon 
fuel oil vaulted 
UST, location 
not documented 

Fuel Oil ~1950s - 1991 Closed.  Removed October 1, 1991 

20,000-gallon 
fuel oil vaulted 
UST 

Fuel Oil ~1950s - 1991 Closed.  Removed October 1, 1991 

550-gallon 
waste oil UST, 
washrack area 

Waste Oil ~1950s - 1999 Closed.  A 550-gallon waste oil UST, 
located adjacent to the washrack, was 
removed on September 20, 1999.  Soil 
sampling indicated trichloroethene 
(TCE) exceeding the NYSDEC 
allowable soil concentration, but less 
than the Soil Cleanup Objective.  
NYSDEC granted the spill a “Closed” 
status on February 22, 2000. 

1,000-gallon 
waste oil UST, 
near OWS 

Waste Oil ~1950s - 1999 Closed.  A 1,000-gallon waste oil UST, 
associated with an oil/water separator 
(OWS) was removed on September 14, 
1999.  Soil and water samples collected 
from the excavation indicated the 
presence of poly aromatic 
hydrocarbons (PAHs) at concentrations 
exceeding NYSDEC guidance values.  
However, all detections of PAHs were 
significantly less than the 
recommended soil cleanup objective.  
NYSDEC granted this spill a “Closed” 
status on February 22, 2000. 

“Large” 
gasoline UST 
near building 21 

Gasoline ~1950s – 1984/1985 Closure documents not available.  
Tanks reportedly removed in 1984 or 
1985 
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Building 
Number 

Name of 
Petroleum 
Product(s) 

Date of Storage, Release, 
or Disposal 

Remedial Actions 

250- or 400-
gallon waste oil 
UST near 
washrack 

Waste Oil ~1950s – mid 1990s Closed.  Removed in mid-1990s. 

600-gallon 
waste oil UST 
at Building 4 
 

Waste Oil ~1950s – 1984/85 Closed.  Removed in 1984 or 1985 

250-gallon fuel 
oil AST at 
Building 19 

Fuel Oil ~1950s – 1989/1990 Removed 1989 or 1990; no evidence of 
release associated with this former 
AST site. 

250-gallon fuel 
oil AST at 
Building 23 

Fuel Oil ~1950s – 1989/1990 Removed 1989 or 1990; no evidence of 
release associated with this former 
AST site. 

250-gallon fuel 
oil AST at 
Building 26 

Fuel Oil ~1950s – 1989/1990 Removed 1989 or 1990; no evidence of 
release associated with this former 
AST site. 

Two 20,000-
gallon USTs, 
Building 4 

Unknown ~1950s – 1987/88 Closed.  Removed 1987 or 1988 

Two 25,000-
gallon heating 
oil USTs, 
Building 25 

Heating Oil ~1950s – 1987/88 Closure documents not available.  
Tanks reportedly removed/closed 1987 
or 1988. 
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ENCLOSURE 6  
LEASE ENVIRONMENTAL PROTECTION PROVISIONS 

 
      The following conditions will be placed in the lease to ensure there will be no 
unacceptable risk to human health or the environment. 

 
1.   The sole purpose(s) for which the leased premises and any improvements thereon may be 

used, in the absence of prior written approval of the Government for any other use, is for 
office spaces, light industrial use, and other like-use. 

 
2.   The Lessee shall neither transfer nor assign this Lease or any interest therein or any 

property on the leased premises, nor sublet the leased premises or any part thereof or any 
property thereon, nor grant any interest, privilege, or license whatsoever in connection 
with this Lease without the prior written consent of the Government.  Such consent shall 
not be unreasonably withheld or delayed.  Every sublease shall contain the 
Environmental Protection Provisions herein.   

 
3.   The Lessee and any sublessee shall comply with the applicable Federal, state, and local 

laws, regulations, and standards that are or may become applicable to Lessee's or 
sublessee’s activities on the Leased Premises. 

 
4.  The Lessee and any sublessee shall be solely responsible for obtaining at its cost and 

expense any environmental permits required for its operations under the Lease, 
independent of any existing permits.   

 
5.   The Government's rights under this Lease specifically include the right for Government 

officials to inspect upon reasonable notice the Leased Premises for compliance with 
environmental, safety, and occupational health laws and regulations, whether or not the 
Government is responsible for enforcing them.  Such inspections are without prejudice to 
the right of duly constituted enforcement officials to make such inspections.  The 
Government normally will give the Lessee or sublessee twenty-four (24) hours prior 
notice of its intention to enter the Leased Premises unless it determines the entry is 
required for safety, environmental, operations, or security purposes.  The Lessee shall 
have no claim on account of any entries against the United States or any officer, agent, 
employee, or contractor thereof.  

 
     6.    The Government and its officers, agents, employees, contractors, and subcontractors have 

the right, upon reasonable notice to the Lessee and any sublessee, to enter upon or pass 
through the Leased Premises for the purposes enumerated in this subparagraph: 

 
 (a)   to conduct investigations and surveys, including, where necessary, drilling, soil and 

water sampling, test-pitting, testing soil borings and other activities related to the Niagara 
Falls USAR Center Installation Restoration Program (IRP); 

 
 (b)   to inspect field activities of the Government and its contractors and subcontractors in 

implementing the Niagara Falls USAR Center IRP; 
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 (c)   to conduct any test or survey  relating to the implementation of the IRP or  

environmental conditions at  the Leased Premises or to verify any data submitted to the 
EPA or MADEP by the Government relating to such conditions;   

 
 (d)   to construct, operate, maintain or undertake any other response or remedial action, as 

required or necessary under the Niagara Falls USAR Center IRP, including, but not 
limited to  monitoring wells, pumping wells, and treatment facilities; 

 
 (e)    to conduct Environmental Compliance Assessment System Surveys (ECAS) 
 
7.   The Lessee and any sublessee shall comply with the provisions of any health and safety 

plan in effect during the course of any of the above described response or remedial 
actions.  Any inspection, survey, investigation, or other response or remedial action will, 
to the extent practicable, be coordinated with representative designated by the Lessee and 
any sublessee   The Lessee and any sublessee shall have no claim on account of such 
entries against the United States or any office, agent, employee, contractor, or 
subcontractor thereof.  In addition, the Lessee and any sublessee shall comply with all 
applicable Federal, state, and local occupational safety and health regulations. 

 
8.  The Lessee shall prepare and maintain a Government-approved plan for responding to 

hazardous waste, fuel, and other chemical spills prior to commencement of operations on 
the leased premises.  Such a plan shall be independent of the Niagara Falls USAR Center 
and, except for initial fire response and/or spill containment, shall not rely on installation  
personnel or equipment.  Should the Government provide any personnel or equipment, 
whether for initial fire response and/or spill containment, or otherwise on request of any 
Government officer conducting timely cleanup actions, the Lessee agrees to reimburse 
the Government for its costs.   

 
9.   LEAD-BASED PAINT WARNING AND COVENANT:  
 

a.   The Leased Premises do not contain residential dwellings and are not being leased for 
residential purposes.  The Lessee is notified that the Leased Premises contains buildings 
built prior to 1978 that contain lead-based paint. Lead from paint, paint chips, and dust can 
pose health hazards if not managed properly.  Such property may present exposure to lead 
from lead-based paint that may place young children at risk of developing lead poisoning.  
Lead poisoning in young children may produce permanent neurological damage, 
including learning disabilities, reduced intelligence quotient, behavioral problems and 
impaired memory.  A risk assessment or inspection for possible lead-based paint hazards 
is recommended prior to lease. 
 
b.   Available information concerning known lead-based paint and/or lead-based paint 
hazards, the location of lead-based paint and/or lead-based paint hazards, and the condition 
of painted surfaces is contained in the Environmental Condition of Property, which has 
been provided to the Lessee.  Additionally, the Lessee has been provided with a copy of the 
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federally-approved pamphlet on lead poisoning prevention.  The Lessee hereby 
acknowledges receipt of all of the information described in this subparagraph. 
 
c. The Lessee acknowledges that it has received the opportunity to conduct an inspection 
for the presence of lead-based paint and/or lead-based paint hazards prior to execution of 
this Lease. The Lessee agrees to be responsible for any future remediation of 
lead-based paint found to be necessary on the Leased Premises. 
 
d.  The Lessee shall not permit use of any buildings or structures on the Leased Premises 
for residential habitation without first obtaining the written consent of the Army.  As a 
condition of its consent, the Army may require the Lessee to: (i) inspect for the presence 
of lead-based paint and/or lead-based paint hazards in and around buildings and 
structures on the Leased Premises; (ii) abate and eliminate lead-based paint hazards  in 
accordance with all applicable laws and regulations; and (3) comply with the notice and 
disclosure requirements under applicable Federal and state law.   
 
e.  The Army assumes no liability for remediation or damages for personal injury, illness, 
disability, or death, to the Lessee, its successors or assigns, sublessees or to any other 
person, including members of the general public, arising from or incident to possession 
and/or use of any portion of the Leased Premises containing lead-based paint as residential 
housing.  The Lessee further agrees to indemnify and hold harmless the Army, its 
officers, agents and employees, from and against all suits, claims, demands or actions, 
liabilities, judgments, costs and attorneys' fees arising out of, or in any manner predicated 
upon, personal injury, death or property damage resulting from, related to, caused by or 
arising out of the possession and/or use of any portion of the Leased Premises containing 
lead-based paint as residential housing.  This section and the obligations of the Lessee 
hereunder shall survive the expiration or termination of this Lease and any conveyance of 
the Leased Premises to the Lessee.  The Lessee’s obligation hereunder shall apply 
whenever the United States of America incurs costs or liabilities for actions giving rise to 
liability under this section. 
 

10. NOTICE OF THE PRESENCE OF ASBESTOS AND COVENANT:  
 

a.   The Lessee is hereby informed and does acknowledge that friable and non-friable 
asbestos or asbestos-containing materials ("ACM") has been found on the Leased 
Premises, as described in the Asbestos Visual Inspection Report, July 2012 of which the 
Lessee acknowledges receipt. 
 
b.   In addition to the Lessee's general indemnity contained in the condition on 
INDEMNITY AND HOLD HARMLESS, the Lessee specifically covenants and agrees 
that its use and occupancy of the Leased Premises will be in compliance with all 
applicable laws relating to asbestos; and that the Grantor assumes no liability for future 
remediation of asbestos or damages for personal injury, illness, disability, or death, to the 
Lessee, its successors or assigns, sublessees, or to any other person, including members 
of the general public, arising from or incident to the purchase, transportation, removal, 
handling, use, disposition, or other activity causing or leading to contact of any kind 
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whatsoever with asbestos on the Leased Premises described in this Lease, whether the 
Lessee, its successors or assigns have properly warned or failed to properly to warn the 
individual(s) injured. The Lessee agrees to be responsible for any future remediation of 
asbestos found to be necessary on or in the buildings, improvements, and/or structures 
during the Lease Term. 
 

11.  PCB NOTIFICATION AND COVENANT  
 
 a.  The Lessee is hereby informed and does acknowledge that equipment containing 
polychlorinated biphenyls (PCBs) may exist on the Property to be conveyed, described as 
follows: three transformers behind Building 20 and three transformers in the southwest 
corner of the Property.  
 
 b.  The Lessee acknowledges that it has inspected or has had the opportunity to 
inspect the Property as to the presence of PCBs and PCB-containing equipment and any 
hazardous or environmental conditions relating thereto. The Grantee shall be deemed to 
have relied solely on its own judgment in assessing the overall condition of all or any 
portion of the Property, including, without limitation, any PCB hazards or concerns. 

 
12.   The Lessee shall not use the Leased Premises for the storage or disposal of non-

Department of Defense owned hazardous or toxic materials, as defined in 10 U.S.C. 
2692, unless authorized under 10 U.S.C. 2692 and properly approved by the Government.  
 

13.  The Army may impose any additional environmental protection conditions and 
restrictions during the terms of this lease that it deems necessary by providing written 
notice of such conditions or restrictions to the Lessee. 
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ASBESTOS INSPECTION REPORT 

 
 

Niagara Falls - 1 

 
1.     SUMMARY: 

 
Asbestos Building Inspector from the Small Business Group (SBG)  of 
Ladson, SC conducted a visual inspection to identify suspect asbestos 
containing material (ACM) located at the Niagara Falls Army Reserve 
Center located at 9400 Porter Road in Niagara, NY. The inspection was 
conducted on July 25-30, 2012 utilizing modified Asbestos Hazard 
Emergency Response Act (AHERA) guidelines. The results of the 
inspections provide an inventory of assumed and/or confirmed suspect 
ACM in the buildings at this site.  No sampling was conducted during this 
visual inspection.  
 
Inspector is certified by an EPA accredited training center under AHERA 
guidelines as a Building Inspector and licensed as required by the state of 
New York. A copy of the inspector license is located in the back of this 
report. 
 
2.     FINDINGS: 
 
Ninety-five suspect materials were identified in the twelve structures located 
at this site. Information on each structure is listed below. The assumed 
and/or confirmed ACM located at this site is listed in the Summary Table as 
Appendix A.  Appendix B contains a drawing showing the floor plan of each 
building that contained suspect materials.  
 
3.     STRUCTURES: 

• Building GS-1: Guard shack is a 60 square foot wood with a 
shingled roof constructed in 1980’s. 
 

• Building 4: Hanger is an 85,500 square-foot building, with a large 
metal framed hanger with 2-story brick buildings attached on the 
north and south sides. All roofs are rubber coated. Constructed in 
1956.  

• Building 17: Storage Building is an approximately 30 square-foot 
concrete- block structure with a corrugated fiberglass panel roof 
constructed in 1980’s. 
 

• Building 18: AMSA 76 / Motor pool is a 9,720 square-foot metal 
framed and concrete block structure with metal and brick exterior 
constructed in 1980’s. 
 

• Building 19: Storage Quonset Hut is a 1,600 square foot metal-
framed structure with metal roof constructed in 1956. 
 

• Building 20: Electronics Storage is a 2,133 square-foot concrete 
block structure with brick exterior, constructed in 1956. 
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• Building 21: 277th Quartermasters HQ is a 13,055 square foot 
building concrete block structure with brick exterior and shingled 
roofing constructed in 1956. 
 

• Building 22:  Dining Hall / Storage Building is an approximately 
20,703 square foot concrete block structure with brick exterior and 
shingles and rubber coated roofing, constructed in 1956. 
 

• Building 23:  Storage Building is an approximately 2,058 square 
foot metal framed structure with metal siding and roof, constructed 
in 1956. 

 

• Building 24:  Storage building is an approximately 2,400 square foot 
metal framed structure with metal siding and roof constructed in 
1993. 
 

• Building 25:  Former Power Plant Building is an approximately 
1,504 square foot concrete block structure with brick exterior, an 
assumed inaccessible roof, constructed in 1956. 

 

• Building 26:  Storage Building is an approximately 2,150 square 
foot metal framed structure with metal siding and roof, constructed 
in 1960. 

 
4.     OBSERVATIONS:   
 
Fibrous vent duct insulation (H-11) located in Room 216C of Building 4S is 
damaged and needs to be repaired/removed when possible. Inspector 
sprayed encapsulant on material during the inspection as a temporary 
measure. All ACM identified in 2004 EEG report remains in buildings, 
although some materials are in different quantities.. Building room 
numbers were either assigned by the inspector during the inspection or 
taken from actual rooms and are shown on the attached drawing 
(Appendix B). A thorough and diligent inspection was conducted of this 
structure but some unidentified or inaccessible materials may still be 
present (i.e. wall voids, pipe chases, etc.). If previously unidentified 
suspect materials are found during renovation/demolition activities, 
samples should be taken to verify asbestos content prior to disturbance. 
Material quantities in this report are estimated and should be verified prior 
to any abatement activities.  
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5.     SITE BUILDING PHOTOS:   

 

 
Building 4: Hanger & Admin 

4N on left - 4S on right of hanger 
Building 17: Storage Building 

 

Building 18: Motor Pool 
 

 

Building 19: Storage Building 

 

Building 20: Electrical Storage Building 21: Admin Building 
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Building 22: Mess Hall / Storage 

 

Building 23: Storage Building (left) 
  Building 24: Storage Building (right) 
 

Building 25: Former Power Plant 
 

Building 26: Storage Building 

Building GS-1: Guard Shack 
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ENCLOSURE 9 

 
REGULATORY/PUBLIC COMMENTS & ARMY RESPONSE 

 
 
• The Notice of Availability was placed in the newspaper Buffalo News and the Draft FOSL 

was placed at the Niagara Falls Public Library, from December 8 – January 6, 2013 
(Enclosure 9).   
 

• The Draft FOST was sent to the New York State Department of Conservation on December 
2012.  No comments were received.   
 

• The Draft FOST was sent to US EPA on December 8, 2012. No comments were received.  
 

• No Army response required as no comments were received. 
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1.0 INTRODUCTION 
 

The United States Corps of Engineers (USACE), Louisville District has retained the services of 
PARS Environmental, Inc. (PARS) to conduct a supplemental investigation at the Niagara Falls 
Armed Forces Reserve Center (AFRC).   
 
The AFRC is located at 9400 Porter Road in Niagara Falls, New York, hereinafter the “Site.”  The 
Site is currently vacant and most recently was used by the military.  Expected future use of the Site 
will be for commercial or industrial purposes.  A Site Location Map and Site Plan are included as 
Figure 1 and Figure 2, respectively.   
 
The supplemental investigation was performed in accordance with the Quality Assurance Project 
Plan/Sampling Plan (PARS, October 2012).   
 
The purpose of the supplemental investigation was to further evaluate the horizontal extent of 
groundwater impacts on the eastern portion of the Site.  Previous investigation and remediation 
activities performed at the Site are discussed in Section 2.6.   
 
The following activities were performed as part of the supplemental investigation:  
 
· Completed 13 soil borings and collected soil samples continuously in two-foot depth 

intervals from ground surface to a depth of about 16 feet below ground surface (bgs).  
 

· Field screened soil samples using an organic vapor meter (OVM) equipped with a 
photoionization detector (PID).  

 
· Selected two (2) soil samples from the 13 soil borings for laboratory analysis based on OVM 

readings.  Sample analysis included Target Compound List (TCL) volatile organic 
compounds (VOCs) using USEPA Method 8260, TCL semi-volatile organic compounds 
(SVOCs) using USEPA Method 8270 and polychlorinated biphenyls (PCBs) using USEPA 
Method 8082.  

 
· Installed seven (7) permanent monitoring wells and six (6) temporary well points at the soil 

boring locations. 
 

· Collected groundwater samples from the permanent monitoring wells and temporary well 
points.  Groundwater samples were analyzed for TCL VOCs using USEPA 8260, TLC 
SVOCs using USEPA Method 8270 and PCBs using USEPA Method 8082. 

 
This report presents field observations, results and conclusions of the supplemental investigation 
based on the scope of work developed by the USACE, Louisville District as outlined in the 
Quality Assurance Project Plan/Sampling Plan.  
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2.0 BACKGROUND 
 
2.1 SITE SETTING 
The Site is an approximate 19.5 acre parcel located on the southern portion of Niagara Township, 
Niagara Falls, Niagara County, New York (see Figure 1).   
 
The Site is bound to the south by Porter Road.  South of Porter Road is undeveloped forested 
land.  Niagara Falls International Airport is located immediately north and east of the Site; and 
Cayuga Creek is located adjacently to the west.  Properties in the vicinity of the Site are used 
primarily for commercial purposes.   
 
2.2 TOPOGRAPHY AND DRAINAGE 
Site topography was based on the USGS 7.5-minute Tonawanda West (1980) topographic map.  
Topography at the Site is relatively flat with a slight gradient to the west/southwest.  The 
elevation at the Site is approximately 575 feet above mean sea level.   
 
Surface and storm water drainage is directed to Cayuga Creek located immediately west of the 
Site.  Cayuga Creek is a tributary of the Niagara River, which is located south of the Site.   
  
2.3 REGIONAL GEOLOGY 
The Site is located in the Erie-Ontario Lowlands Physiographic Province.  The region is 
characterized by relatively flat topography and dissected by the east-west trending Niagara 
Escarpment, which is located about five (5) miles north of the Site. 
 
The Niagara Falls area is underlain by glacial deposits consisting mainly of till and lacustrine silt 
and clay, approximately 5 to 80 feet thick.  The glacial deposits overlay weathered dolomite and 
limestone of the Lockport Group (Niagara Series of Middle Silurian age).  The Lockport Group 
is underlain by approximately 100 feet of shale and limestone (Clinton Group), which is 
underlain by about 110 feet of sandstone and shale (Medina Group). 
 
Soils encountered during the previous investigations consisted of non-cohesive fill from ground 
surface to approximately 4 feet below ground surface (bgs).  Fill material at some locations 
extended to approximate depths ranging from 8 to 13 feet bgs. The fill material encountered was 
a mixture of sand and gravel with varying amounts of silt, clay, brick, slag, concrete, rebar, 
asphalt and wood.  Native soils encountered below the fill are comprised of silty clay with trace 
amounts of fine sand.  Investigations were not completed beyond 13 feet bgs during previous 
activities.    
 
2.4 HYDROGEOLOGY 
Below the fill material, the Site is underlain by the Lakemont silty clay loam and the Fonda 
mucky silt loam.  Both soil types are fine to moderately fine-textured and have a low 
permeability.  These soils are subject to ponding and the water table in the vicinity of the Site is 
at a depth of less than four feet bgs (Environmental Condition of Property Report, CH2MHill, 
June 2007). 
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The glacial deposits act as a confining unit for the weathered bedrock below.  The hydraulic 
properties in the Lockport dolomite and limestone are related to secondary porosity and 
permeability due to the presence of fractures and solutioning.  The main water-bearing zones in 
the Lockport Group are the weathered bedrock surface and horizontal fracture zones near 
stratigraphic contacts.  The rock matrix transmits negligible amounts of groundwater because 
primary porosity is very low.  

 
Data collected during previous investigations (see Section 2.6) indicates that apparent perched 
groundwater conditions exist at depths ranging from 2 to 6 feet bgs within the coarse-grained fill 
material overlying the less-permeable native fine-grained clay.  
 
2.5 HISTORY OF OPERATIONS 
The United States Government acquired the Site in 1955 and the United States Navy used it to 
service helicopters and airplanes.  Most of the buildings were constructed by 1956.  The Army 
obtained the Site from the Navy in 1962, and from 1970 to 1975, it was used to service Nike 
Missiles from missile batteries from around New York State. 
 
The Site is currently vacant and was most recently occupied by the 277th Quartermaster 
Company, the 865th Combat Support Hospital, the 1982nd Forward Surgical Unit and Area 
Maintenance Support Activity 76.  A small presence was also maintained by personnel of the 
Department of Public Works (DPW), Fort Drum, New York (Environmental Condition of 
Property Report, CH2MHill, June 2007).  
 
2.6 PREVIOUS INVESTIGATIONS 
June 2008 Investigation 
A yellow substance was observed discharging from the 24-inch diameter corrugated storm sewer 
at outfall (Outfall No. 5) into the drainage swale at the southeast corner of the Site.  An 
investigation was performed by United States Army Reserve (USAR) in 2008.   
 
The New York State Department of Environmental Conservation (NYSDEC) was notified on 
June 24, 2008 and Spill # 0803478 was assigned for the discharge.  Product was observed 
discharging from the 6-inch diameter cast iron fire protection main into the 24-inch diameter 
corrugated storm sewer and the 6-inch line was capped.  The drain valve for the 6-inch line was 
uncovered and dislodged during the June 2008 investigation.  After dislodging the valve, product 
was observed in the excavated hole.  A sample was collected and the product was identified as 
diesel fuel.  Low concentrations of PCBs were detected in the sample.  
 
As part of the investigation, a sediment sample was collected from the 24-inch diameter storm 
sewer adjacent to the cast iron pipe and a sample of the yellow substance from the drainage 
swale.  The sample results revealed that the sediment in the pipe and the yellow substance 
present in the swale contained detectable levels of PCBs.   
 
Storm Sewer and Drainage Swale Investigation/Remediation August/September 2009 
The USACE and the USAR 99th Regional Support Command (99th RSC) retained the services of 
PARS to investigate and remediate the drainage swale at Outfall No. 5.  The 24-inch diameter 
storm sewer was cleaned and approximately 134 tons of PCB impacted soil was excavated from 
the drainage swale as part of the remedial action. 
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PCB concentrations in the post-excavation soil samples from the drainage swale were below the 
maximum contaminant level of 1 milligram per kilogram (mg/kg) that was established by the 
NYSDEC.  Investigation and remediation activities are outlined in the Remedial Action Report 
(PARS, March 2010).   
   
Site Inspection November/December 2010 
Six underground storage tanks (USTs) were reportedly present along the eastern and western 
sides of former Building 2.  A vehicle fueling area was also located immediately west of the 
building.  No documentation was available regarding the closure of the USTs and fueling area.   
 
In November and December 2010, PARS conducted a site inspection to evaluate potential 
impacts associated with the former USTs and fueling station at Building 2 and the fire protection 
main.  Inspection activities consisted of a geophysical survey, exploratory excavations and soil 
and water sampling.  The findings of the site inspection are outlined in the Site Inspection Report 
(PARS, June 2011).   
 
The geophysical survey noted three anomalies that were identified as debris associated with 
former Building 2.  An approximate 150-foot long linear anomaly was identified in the general 
vicinity of the fire protection main that terminates at the 24-inch diameter corrugated storm sewer 
line.  No anomalies consistent with USTs were identified.    
 
Twelve exploratory excavations (TP-1 through TP-12) were completed based on the geophysical 
survey, previous investigations and field observations.  A soil sample collected from TP-1 
identified several SVOCs at concentrations exceeding the NYSDEC Unrestricted and Restricted 
Use Soil Cleanup Objectives.   
 
The 6-inch diameter cast iron fire protection water main was encountered in six exploratory 
excavations (TP-2, TP-3, TP-4, TP-11 and TP-12).  At TP-11, the 6-inch diameter pipe 
terminated at a concrete catch basin which was uncovered and presumed to be the former 
500,000-gallon reservoir drain.  A sample collected from water flowing from the 6-inch diameter 
pipe into the concrete catch basin contained toluene, naphthalene, PCBs and chromium at 
concentrations exceeding the NYSDEC Class GA Objectives.   
 
Petroleum product and a heavy sheen were observed within the fill material and on the 
groundwater surface at exploratory excavation, TP-12.  Several SVOCs and PCBs, were detected 
in a water sample collected from TP-12 at concentrations exceeding the NYSDEC Class GA 
Objectives.  A drum vacuum was used to remove impacted water.  Six (6) 55-gallon drums of 
petroleum impacted water from the excavation were properly disposed of off-site. 
 
Twenty-one (21) soil borings were completed as part of the site inspection.  One soil sample was 
collected from each boring for laboratory analysis.  Acetone, metals and PCBs were detected in 
several samples at concentrations exceeding the Unrestricted Use Soil Cleanup Objectives.    
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It was recommended that an investigation to further evaluate soil and groundwater impacts in the 
vicinity of the former USTs at Building 2 and fire protection main be completed.  It was also 
recommended that the residual petroleum product observed within the fill material at TP-12 be 
removed as an interim remedial action (IRA) because of the close proximity of the product to the 
24-inch corrugated metal storm sewer line.   
 
Remedial Investigation/Interim Remedial Action, September 2011 
In September 2011, PARS conducted a remedial investigation of soil and groundwater in the 
vicinity of the six (6) former USTs, former vehicle fueling area and the cast iron fire protection 
main that discharges to a 24-inch corrugated metal storm sewer line on the eastern boundary of 
the Site.  As part of this work, 30 soil borings (16 primary and 14 secondary) were completed to 
collect soil and groundwater samples.   
 
An IRA in the area of the fire protection main and former TP-12 involved the excavation and off-
site disposal of approximately 20 tons of soil and removal of 1,600 gallons of groundwater to 
remediate residual product observed on the groundwater within the excavation area.  An 
approximate 8-foot long section of the 6-inch diameter cast iron fire protection main was 
removed during excavation activities.  Caps were placed on the pipe ends remaining in the 
ground prior to backfill. 
 
Based on the findings of the remedial investigation, a human health risk assessment (HHRA) was 
performed. The objective of the HHRA was to evaluate potential risks to human health under 
current and reasonably foreseeable future conditions. The risk assessment was completed in 
accordance with the regulations and guidelines set forth by the USEPA and the USACE.  Under 
current or future conditions, the commercial/industrial and construction worker exposures to the 
individual subsurface soil pathways do not pose an unacceptable risk for carcinogens.  However, 
the construction workers total potential exposure to groundwater is slightly above the USEPA 
acceptable carcinogenic risk range of greater than 1.0E-4 to 1.0E-6.  
 
A feasibility study/remedial action alternatives evaluation was also performed to evaluate 
remediation at the Site.  Potential remedial alternatives were evaluated based on the remedial 
action objectivities (RAOs) for the Site and criteria set forth in the NYSDEC DER-10 Technical 
Guidance for Site Investigation and Remediation (May 2010).  It was determined that a Site 
Management Plan would satisfy the RAOs based on the findings of the HHRA and the feasibility 
study/remedial alternatives evaluation.  
 
A final RI/IRA/HHRA/FS Report was submitted to NYSDEC in April 2012.  NYSDEC 
approved the final report in a letter dated April 23, 2012. 
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3.0 SOIL INVESTIGATION 
 
3.1 SOIL BORING/SAMPLING METHODS  
Thirteen (13) soil borings (MW-1 through MW-7 and TW-1 through TW-6) were completed 
between November 5 and November 13, 2012 using a Diedrich D-50 track-mounted rotary drill 
rig equipped with 4 ¼ inch inside diameter hollow stem augers (HSAs).  Prior to initiating the 
field activities, Dig Safe New York was contacted to locate the underground utilities in the public 
right-of-way.   
 
Overburden soil samples were obtained by driving a 1-3/8 inch inside diameter by 24-inch long 
split spoon sampler 24-inches ahead of the lead cutting shoe of the HSAs. The HSAs were 
advanced to approximately 16 feet bgs or auger refusal, whichever occured first.  Soil samples 
from the borings were collected from the split spoon sampler and opened at ground surface after 
retrieval.  Auger spoils were containerized in 55-gallon drums for disposal.   
 
The subsurface soil conditions generally consisted of various non-cohesive fill materials (sand 
and gravel with varying amounts of fine-grained silt, clay, and slag) overlying cohesive native 
soils (fine-grained clay soil with varying amounts of silt and sand).  The fill materials were 
encountered from ground surface to depths ranging from about 0.5 feet to 3.5 feet bgs.  Fill 
material was not encountered at three locations (TW-4, MW-2 and MW-4).   

 
Material recovered in the split spoon sampler was field screened for total organic vapors using an 
OVM (MiniRAE 3000) equipped with a PID and a 10.6 eV ultraviolet lamp.  The OVM was 
calibrated daily in accordance with manufacturer’s recommendations using a gas standard of 
isobutylene at a concentration of 100 parts per million (ppm).  Ambient air at the Site was used to 
establish background organic vapor concentrations. 
 
Following field screening, representative portions of the recovered soils were placed in zip-lock 
bags for further classification and headspace analysis.  The headspace in the bag above each 
collected soil sample was screened for total organic vapors.  With the exception of headspace 
sample results at MW-5 (ranging from 0.8 to 37.5 ppm), total organic vapor concentrations were 
non-detect.  
 
Soil boring logs were prepared summarizing the general subsurface conditions that were observed 
and encountered at each probe location.  These logs are based on visual observations of the 
recovered soils and include a summary description of the soils using color and composition.  Soil 
probe logs, including sample headspace results, are presented as Appendix A.  Boring locations are 
depicted in Figure 3. 
 
Two (2) soil samples were collected from MW-5 for laboratory analysis based on the recorded 
headspace readings.  The samples were analyzed for TCL VOCs using USEPA Method 8260, 
TCL SVOCs using USEPA Method 8270 and PCBs using USEPA Method 8082.  Due to 
insufficient recovery at 2 to 4 feet (10%) and 4 to 6 feet (10%), these intervals were combined 
into one sample for SVOCs and PCBs analysis.  The majority of the recovered soil from the 4 to 
6 foot depth interval was used for the collection of the sample for VOC analysis.  
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The samples were packed in ice-filled cooler and hand delivered to TestAmerica Laboratories in 
Amherst, New York using proper chain-of-custody procedures.  Table 1 presents a summary of 
the samples collected and the analysis completed.  
 
3.2 SOIL ANALYTICAL RESULTS  
Soil analytical results were compared to NYSDEC, 6 NYCRR, Subpart 375-6, Unrestricted Soil 
Cleanup Objectives (USCOs), effective December 14, 2006. 
 
No compounds were detected in the two soil samples at concentrations above the applicable 
USCO.  Three VOCs (benzene, toluene, and total xylenes) were detected in soil sample MW-5, 4 
to 6 feet bgs at concentrations above the laboratory method detection limits (MDLs).   
 
Nine SVOCs were detected at concentrations above MDLs in soil sample MW-5, 2 to 6 feet bgs. 
 
PCBs were not detected above MDLs in the two soil samples. 
 
Soil analytical results are summarized in Table 2 and the corresponding laboratory reports are 
included in Volume II.   
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4.0 GROUNDWATER INVESTIGATION 
 
4.1 PERMANENT MONITORING WELL INSTALLATION  
Seven (7) soil boring locations were converted to permanent groundwater monitoring wells 
(MW-1 through MW-7).  These permanent wells are located along the southern and eastern 
property lines.  The locations of the wells are depicted in Figure 3. 
 
The wells were constructed of 2-inch inner diameter flush coupled PVC riser and screen. The 
screen consisted of machine slot (10-slot) PVC that varied in length from 5 to 10 feet.  A sand 
filter was placed in the boring around the annulus space of the well screen and extended a 
minimum of 1 foot above the top of the screen.  An approximate 3-foot thick layer of bentonite 
was placed above the sand filter and was hydrated to provide a seal from the overburden 
conditions above the screened interval.  A mixture of cement/bentonite grout extended from the 
bentonite seal to approximately 1-foot bgs. The monitoring wells were completed by placing a 
flush mounted road box over the riser.  Concrete was placed in the boring around the box and 
sloped away from the monitoring well. 
 
Groundwater was measured at depths ranging from approximately 7.4 feet bgs at MW-1 to 16 feet 
bgs at MW-4. Groundwater was not present in MW-5 following installation.  All monitoring wells, 
with the exception of MW-5, were developed after installation.  MW-7 had groundwater at 9.90 
feet below the top of riser prior to development.  The well was consequently developed and went 
dry.  No groundwater was present in MW-7 on November 20, 2012.   
 
4.2 TEMPORARY WELL POINT INSTALLATION 
Three of the temporary monitoring wells were designated as “primary” locations (TW-1 through 
TW-3) and three were designated as “secondary” locations (TW-4 through TW-6).  The 
temporary monitoring points are shown on Figure 3. 
 
The temporary well points were constructed by placing 2-inch diameter (PVC) well riser and 
screen into the soil boring.  The well screen (10-slot) lengths ranged from 5 to 10 feet.  With the 
exception of TW-5, a sand pack and bentonite seal were not installed at the temporary well 
locations.   
 
TW-5 was installed with a sand filter (9.5’ to 15.8’ bgs) and a bentonite seal (7.5’ to 9.5’ bgs).  
Perched groundwater from the gravel and sand fill material was observed flowing into the 
borehole during drilling at (0.5 to 3.5 feet bgs).  The sand filter and bentonite seal were installed 
at this location to provide a seal from the overburden conditions above the screen interval. 
 
Groundwater was not present in TW-6 after installation.  All temporary well points, with the 
exception of TW-6, were developed.   
 
The temporary well points were removed following groundwater sampling.  The well points were 
removed and the boreholes were backfilled with auger spoils from that location.  The ground 
surface was restored using asphalt-patch. 
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4.3 GROUNDWATER SAMPLING METHODS 
Groundwater samples were collected in general accordance with USEPA Low-Flow 
Groundwater Sampling Procedures (April 1996).  The static water level was measured from the 
top of the monitoring well riser prior to the start of the monitoring and purge event.  Polyethylene 
tubing was lowered into the wells and positioned at the approximate center of the well screen 
intake zone and connected to the peristaltic pump.   
 
The peristaltic pump, in conjunction with a water quality meter and flow-through cell, was 
started and operated at a flow rate that minimizes draw down of the water column within the 
well.  Readings were recorded every two to three minutes using a water quality meter until water 
quality readings stabilize for three successive readings.  Once the water quality readings had 
stabilized and at least one well volume was removed, groundwater analytical samples were 
collected for laboratory analysis.  The polyethylene tubing from the peristaltic pump to the water 
quality meter was disconnected from the input to the water quality meter and used to fill the 
appropriate groundwater sample containers.  Groundwater sampling logs are included in 
Appendix B.  
 
Temporary well points were sampled on November 7 and 8, 2012.  No groundwater was present in 
TP-6 and the monitoring point could not be sampled.   
 
MW-1, -2, -3, -4 and -6 were sampled on November 19 and 20, 2012.  MW-5 went dry during 
purging and was allowed to recharge prior to sampling.  The sample for VOC analysis was 
collected from MW-5 on November 20, 2012.  MW-5 went dry after the collection of this sample 
and was subsequently sampled for SVOCs and PCBs on November 20 and 26, 2012.  MW-7 did 
not contain a sufficient volume of groundwater and could not be sampled. 
 
Groundwater samples were analyzed for TCL VOCs using USEPA Method 8260, TCL SVOCs 
using USEPA Method 8270 and PCBs using USEPA Method 8082.  The groundwater samples 
from the secondary temporary monitoring wells were submitted to the laboratory and placed on 
hold pending the results of the primary wells.  The samples from the secondary temporary wells 
were than analyzed for TCL VOCs, TCL SVOCs, and PCBs based on the results of the primary 
locations.   
 
The samples were packed in ice-filled cooler and delivered hand delivered to TestAmerica 
Laboratories in Amherst, New York using proper chain-of-custody procedures.  Table 1 presents 
a summary of the samples collected and the analysis completed.  
 
Water generated during purging was placed in 55-gallon drum for disposal.  
 
4.4 GROUNDWATER ANALYTICAL RESULTS 
Groundwater analytical results were compared to NYSDEC Division of Water Technical and 
Operational Guidance Series (TOGS) 1.1.1.  Ambient Water Quality Standards and Guidance 
Values and Groundwater Effluent Limitations dated October 1993; Revised June 1998; 
ERRATA Sheet dated January 1999; and Addendum dated April 2000 (Class GA criteria). 
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Benzene, was detected at a concentration of 1.6 microgram per liter (µg/l) in the sample from 
TW-1, which slightly exceeding its respective Class GA criteria of 1.0 µg/l.  Trichloroethene 
(TCE) was detected at a concentration of 7.8 µg/l in the sample from TW-5, which slightly 
exceeded its respective Class GA criteria of 5.0 µg/l.  No other VOCs were detected at 
concentrations above the applicable Class GA criteria.   
 
No SVOCs were detected in the groundwater samples at concentrations above the applicable 
Class GA criteria and PCBs were not detected in any of the groundwater samples above the 
laboratory MDLs.     
 
Groundwater analytical results are summarized in Table 3 and the corresponding laboratory 
reports are included in Volume II.   
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5.0 QUALITY CONTROL/QUALITY ASSURANCE 
 
5.1 ANALYTICAL METHODS, PROCEDURES & CALIBRATION 
Soil and groundwater samples were collected for laboratory analysis as part of the project.   
 
Laboratory analyses were performed by Test America Laboratories in Amherst, New York (NY 
Certification # NY455).  Samples were analyzed for TCL VOCs, TCL SVOCs and PCBs in 
accordance with USEPA methods.  Analytical methods are summarized in Table 1. 
 
Laboratory instruments and equipment were calibrated following SW-846 analytical method 
protocols.  Initial calibrations and calibration checks were performed at a frequency specified in 
each analytical method.   
 
Method blanks and instrument blanks were used by the laboratory to evaluate data quality.  The 
purpose of the method blank is to assess contamination introduced during sample preparation.  
Method blanks are prepared and analyzed in the same manner as the field samples.  Instrument 
blanks are analyzed with field samples to assess the presence or absence of instrument 
contamination.  The frequency of instrument blanks is defined by the analytical method.  The 
laboratory reports provided by Test America Laboratories are included in Volume II.   The 
laboratory reports were prepared in accordance with the New York Analytical Services Protocol 
(Category B deliverable) 
 
Data summaries, included in the laboratory reports, were reviewed to evaluate data quality.  
Based on a review of the summaries, it was concluded that laboratory data generated for the 
investigation is valid. 
 
5.2  FIELD QUALITY CONTROL  
Field quality control and quality assurance procedures outlined in the Quality Assurance Project 
Plan/Sampling Plan (PARS, October 2012) were implemented as part of the project.  These 
procedures included field calibration of equipment, field decontamination of equipment and sample 
management.   
 
An OVM was used to field screen soils for total organic vapors.  The OVM was calibrated daily in 
accordance with manufacturer specifications using a gas standard of isobutylene at an equivalent 
concentration of 100 parts per million.  Ambient air was used to establish background organic 
vapor concentrations. 
 
Samples were collected in laboratory grade sample containers.  The samples were immediately 
transferred to insulated coolers provided by the laboratory.  A chain-of-custody form was used to 
trace the path of sample containers from the Site to the laboratory.  
 
A quality control field blank (rinsate blank) was collected for soil and groundwater samples 
collected as part of the supplemental investigation.  The field blanks were collected by passing 
analyte-free water through the sampling equipment into sample containers. The field blanks were 
analyzed for TCL VOCs, TCL SVOCs and PCBs.  Field blanks were used to evaluate potential 
field contamination of the samples collected as part of the investigation.  No compounds were 
detected in the field blanks at concentrations above the laboratory MDLs.  
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Quality control trip blanks were prepared by the laboratory and accompanied the sample coolers 
to and from the Site.  The purpose of the trip blanks was to evaluate potential laboratory 
contamination of the samples.  Trip blanks were analyzed for TCL VOCs and no compounds 
were detected at concentrations above the laboratory MDLs.   
 
One field duplicate groundwater sample was collected to assess the variability of a matrix at a 
specific sampling point and to assess the reproducibility of the sampling method.  The field 
duplicate sample was collected by alternately filling the sample containers.  The contaminants 
and contaminant concentrations were comparable for the split samples.   
 
Field quality control analytical results are included in Volume II. 
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6.0 CONCLUSIONS  
 
The USACE, Louisville District retained PARS to conduct a supplemental investigation at the 
AFRC located at 9400 Porter Road in Niagara Falls, New York.  The purpose of the 
supplemental investigation was to further evaluate the horizontal extent of groundwater impacts 
on the eastern portion of the Site.  Investigation activities were performed in accordance with the  
Quality Assurance Project Plan/Sampling Plan (PARS, October 2012).   
 
The following is a summary of the findings of the investigation:   
 
• Completed 13 soil borings and collect soil samples continuously in two-foot depth intervals 

from ground surface to a depth of about 16 feet bgs.  
 
• Soil samples were screened using an OVM equipped with a PID.  Total organic vapor 

concentrations were non-detect in the headspace screening of the soil samples collected during 
the investigation with the exception of MW-5.  The headspace results at MW-5 were 0.9 ppm 
from 2 to 4 feet, 37.5 ppm from 4 to 6 feet and 0.8 ppm from 6 to 8 feet. 

 
• Based on the OVM readings, two soil samples from MW-5 were selected for laboratory 

analysis.  Sample analysis included TCL VOCs, TCL SVOCs and PCBs.  No VOCs or 
SVOCs were detected above their respective USCOs and no PCBs were detected above the 
laboratory MDLs.   

 
• Seven (7) permanent monitoring wells and six (6) temporary well points were installed at the 

soil boring locations. 
 
• Groundwater samples from the permanent monitoring wells and temporary well points were 

collected and analyzed for TCL VOCs, TLC SVOCs and PCBs.  Samples were not collected 
from TW-6 or MW-7 because of insufficient volumes of water. 

 
• Benzene was detected in the groundwater sample from TW-1 and TCE was detected in the 

sample from TW-5 at concentration slightly above their respective Class GA criteria.  No 
other compounds were detected above their respective Class GA criteria.  

 
On January 18, 2013, the USAR provided the results of the supplemental investigation via email 
to Mr. Chek Beng Ng of the NYSDEC, Division of Environmental Remediation.   Mr. Chek 
responded on January 25, 2013 stating that the newly defined boundary for the land use control 
(LUC) for the Site is acceptable.  He also stated that because the TCE hit was slightly above the 
criteria, the LUC would be sufficient to provide health and environmental protection in the event 
of earthwork/construction.  The LUC boundary was confirmed with Mr. Ng in an email dated 
March 11, 2013.  Copies of the email correspondence between the USAR and NYSDEC are 
included in Appendix C.  Additionally, a map depicting the proposed boundary of the land use 
control is included in Figure 4.   
 
Based on the correspondence with the NYSDEC, the USAR proposes no additional investigation 
at the Site.  As outlined in the RI/IRA/HHRA/FS Report approved by NYSDEC on April 23, 
2012, a Site Management Plan is required to limit exposure to construction workers at the Site.  
Note that exposure to TCE in groundwater was not evaluated as part of the HHRA. 



PARS 
 

 
Supplemental Investigation Report 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
March 2013 

 

 15 

7.0 REFERENCES 
 
NYSDEC Division of Water Technical and Operational Guidance Series 2000.  Ambient Water 
Quality Standards and Guidance Values and Groundwater Effluent Limitations.  Dated October 
1993, Revised June 1998, ERRATA Sheet dated January 1999 and addendum dated April 2000 
 
Quality Assurance Project Plan/Sampling Plan, Niagara Falls Armed Forces Reserve Center, 
Niagara Falls, New York.  PARS Environmental, Inc., October 2012 
 
Remedial Investigation/ Interim Remedial Action/Human Health Risk Assessment/ Feasibility 
Study, PARS Environmental, Inc., April 2012  
 
Site Inspection Report, PARS Environmental, Inc., June 2011 
 
Remedial Action Report, PARS Environmental, Inc. March 2010) 
 
 
 
 
 



PARS 
 

 
Supplemental Investigation Report 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
March 2013 

 

 

 
 
 
 
 
 
 
 
 

 
FIGURES 

 





BUILDING 4

BUILDING

24

B
U

I
L

D
I
N

G
 
2

3

BUILDING

22

BUILDING

25

B
U

I
L

D
I
N

G

2
0

BUILDING 26

B
U

I
L

D
I
N

G
 
1

9

APPROXIMATE

PROPERTY LINE

C

A

Y

U

G

A

 
C

R

E

E

K

BUILDING 18

APPROXIMATE

PROPERTY

LINE

P

O

R

T

E

R

 

R

O

A

D

RESEVOIR

DRAIN

F
O

R
M

E
R

B
U

I
L

D
I
N

G
 
2

BUILDING 21

OUTFALL

No.4

OUTFALL No.5

APPROXIMATE LOCATION OF

FORMER 500,000 - GALLON

RESEVOIR

INTERIM REMEDIAL

ACTION EXCAVATION

24"Ø CORRUGATED

PIPE

FORMER 10" DIAMETER

FIRE PROTECTION MAIN

FORMER 6" DIAMETER

FIRE PROTECTION MAIN

0

SCALE IN FEET

1407040

NOTES:

1. BASE MAP ADAPTED FROM A 2008 AERIAL PHOTO AND PROPERTY

LINE DOWNLOADED FROM http://www.bing.com/maps/l  AND FIELD

OBSERVATIONS.

2. THE SIZE AND LOCATION OF EXISTING SITE FEATURES SHOULD BE

CONSIDERED APPROXIMATE.

LEGEND:

MONITORING WELL LOCATION

PRIMARY TEMPORARY WELL LOCATION

SECONDARY TEMPORARY WELL LOCATION

SOIL PROBE LOCATION (SEPT. 2011)

SOIL PROBE AND TEMPORARY WELL LOCATION (SEPT. 2011)

MW-6

TW-3

TW-6

SP-51

SP-36



BUILDING

22

BUILDING

25

B
U

I
L

D
I
N

G

2
0

SP-44

BUILDING 26

B
U

I
L

D
I
N

G
 
1
9

BUILDING 18

P

O

R

T

E

R

 

R

O

A

D

RESEVOIR

DRAIN

SP-51

SP-50

SP-47

SP-48

SP-45

SP-43

SP-40

SP-38

SP-39

SP-41

SP-49

SP-42

SP-23

SP-22
SP-25

SP-32

SP-30

SP-34

SP-24

SP-26

SP-27

SP-28

SP-29

SP-31

SP-33

F
O

R
M

E
R

B
U

I
L

D
I
N

G
 
2

BUILDING 21

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

TW-3

TW-2

TW-1

TW-4

TW-5

TW-6

MW-7

OUTFALL

No.4

OUTFALL No.5

APPROXIMATE LOCATION OF

FORMER 500,000 - GALLON

RESEVOIR

SP-46

SP-36

INTERIM REMEDIAL

ACTION EXCAVATION

24"Ø CORRUGATED

PIPE

SP-35

SP-37

FORMER 10" DIAMETER

FIRE PROTECTION MAIN

FORMER 6" DIAMETER

FIRE PROTECTION MAIN

0

SCALE IN FEET

4020

NOTES:

1. BASE MAP ADAPTED FROM A 2008 AERIAL PHOTO AND PROPERTY

LINE DOWNLOADED FROM http://www.bing.com/maps/l  AND FIELD

OBSERVATIONS.

2. THE SIZE AND LOCATION OF EXISTING SITE FEATURES SHOULD BE

CONSIDERED APPROXIMATE.

3. ONLY COMPOUDS THAT EXCEED THE GROUNDWATER CLASS GA

CRITERIA ARE SHOWN.

4. TW-6 AND MW-7 DID NOT CONTAIN A SUFFICIENT VOLUME OF WATER

FOR SAMPLING.

LEGEND:

MONITORING WELL LOCATION

PRIMARY TEMPORARY WELL LOCATION

SECONDARY TEMPORARY WELL LOCATION

SOIL PROBE LOCATION (SEPT. 2011)

SOIL PROBE AND TEMPORARY WELL LOCATION (SEPT. 2011)

MW-6

TW-3

TW-6

SP-51

SP-36

80

NO EXCEEDANCE

NO EXCEEDANCE

NO EXCEEDANCE

NO EXCEEDANCE

NO EXCEEDANCE

NO EXCEEDANCE

NO EXCEEDANCE

NOT SAMPLED

NO EXCEEDANCE

NOT SAMPLED

NO EXCEEDANCE

TCE      7.8 µg/L

BENZENE      1.6 µg/L

moorem
Line



0

SCALE IN FEET

1407040

1. BASE MAP ADAPTED FROM A 2008 AERIAL PHOTO AND PROPERTY
LINE DOWNLOADED FROM http://www.bing.com/maps/l  AND FIELD
OBSERVATIONS.

2. THE SIZE AND LOCATION OF EXISTING SITE FEATURES SHOULD BE
CONSIDERED APPROXIMATE.

MONITORING WELL LOCATION

PRIMARY TEMPORARY WELL LOCATION

SECONDARY TEMPORARY WELL LOCATION

SOIL PROBE LOCATION (SEPT. 2011)

SOIL PROBE AND TEMPORARY WELL LOCATION (SEPT. 2011)

APPROXIMATE BOUNDARY
OF GROUNDWATER LAND USE
CONTROL



PARS 
 

 
Supplemental Investigation Report 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
March 2013 

 

 

 
 
 

 
 
 

TABLES 
 



Page 1 of 1

VOCs SVOCs PCBs
Sample Identification Date Collected EPA Method  EPA Method EPA Method

8260-TCL 8270 - TCL 8082
Soil Samples

MW-5-4-6 11/13/2012 X
MW-5-2-6 11/13/2012 X X

Drum Characterization Sample 11/20/2012 X6

Groundwater Samples
TW-1 11/7/2012 X X X
TW-2 11/7/2012 X X X
TW-3 11/7/2012 X X X
TW-4 11/8/2012 X X X
TW-5 11/8/2012 X X X
MW-1 11/19/2012 X X X
MW-2 11/19/2012 X X X
MW-3 11/19/2012 X X X
MW-4 11/19/2012; 

11/20/2012
X X X

MW-5 11/20/2012 X X X
MW-6 11/20/2012; 

11/21/2012; 
11/26/2012

X X X

Notes:
1.  MW-5-4-6 = (MW-5), location of sample; (4-6) depth of sample below ground surface.  MW = monitoring well.
2.  VOCs = Volatile Organic Compounds
3.  SVOCs = Semi-Volatile Organic Compounds
4.  TCL = Target Compound List
5.  PCBs = Polychlorinated Biphenyls
6.  Waste characterization sample (Drum Characterization Sample) was analyzed for the following parameters:
     Toxicity Characteristic Leachate Procedure (TCLP) VOCs, SVOCs, RCRA Metals; and PCBs.

Niagara Falls Armed Forces Reserve Center

Table 1

Niagara Falls, New York

Analytical Sample Summary 

Waste 
Characterization 

Sample



TABLE 2
Soil Analytical Testing Results Summary

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Page 1 of 1

Commmercial
Parameter Soil Cleanup MW-5-4-6 MW-5-2-6

Objectives Result Result
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Benzene 60 44,000 8.9 NT
Toluene 700 500,000 2.0 J NT
Xylenes, Total 260 500,000 1.1 J NT
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Phenanthrene 100,000 500,000 NT 6.1 J
Anthracene 100,000 500,000 NT
Fluoranthene 100,000 500,000 NT 9.8 J
Pyrene 100,000 500,000 NT 9.8 J
Bis(2-ethylhexyl)phthalate 50,000 9 NV NT 110 J
Acetophenone NV NV NT 130 J
Chrysene 1,000 56,000 NT 7.8 J
Benzo(a)pyrene 1,000 1,000 NT 110 J
Benzo(b)fluoranthene 1,000 5,600 NT 150 J
Benzo(k)fluoranthene 800 56,000 NT 9.8 J
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV < <
Aroclor 1260 NV NV < <
Total PCBs 100* 1,000*
Notes:
1. Compounds detected in one or more samples are presented on this table. Refer to Attachment C for list of all compounds included in analysis.
2. Analytical testing completed by Test America Laboratories.
3. ug/kg = part per billion; mg/kg = parts per million 
4. < indicates compound was not detected above method detection limits.
5. B = Compound was found in the blank and sample.
6. J = Result is less than the reporting limit but greater or equal to the method detection limit and the concentration is an approximate value.
7. NV = no value.
8. NT = not tested.
9. Bold indicates value exceeds Unrestricted Use Soil Cleanup Objectives.
10. Shading indicates value exceeds Restricted Commercial Use Soil Cleanup Objectives.
11. *Soil cleanup objective is for the sum of the Aroclor compound concentrations detected (Total PCBs).
12. Soil cleanup objectives (SCOs) are from NYSDEC Part 375, Subpart 375-6: Unrestricted Use Soil Cleanup Objectives and the Supplemetal Soil 
    Cleanup Objectives (SSCOs) are from NYSDEC Final Commissioners Policy,  CP-51, Dated October 21, 2010.

Unrestricted Soil 
Cleanup Objectives
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Table 3
Groundwater Analytical Testing Results Summary

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

 Volatile Organic Compounds - EPA Method 8260 TCL (ug/L) 

2-Butanone (MEK) 50 < < < < 1.6 J < < < 3.7 J 5.5 J <
Acetone 50 4.5 J 5.7 J 4.3 J < 7.6 J < < 6.5 J 28 43 <
Benzene 1 1.6 < < < 0.51 J < < < < < <
Carbon disulfide NV < < < < 0.88 J < 1.6 J 2.2 4.7 < <
Cyclohexane NV 1.6 < < < 0.46 J < < < < < <
Dichlorodifluoromethane 5* < < 4.4 < < < < < < < <
Methylcyclohexane NV 1.2 0.59 J < < 0.5 J 0.42 J < < < < <
Toluene 5 2.2 < < < 0.78 J < < < < < <
Trichloroethene 5 < < < < 7.8 < < < < < <
Xylenes (total) 5 6 0.75 J < < < < < < < < < <
 Semi-Volatile Organic Compounds - EPA Method 8270 (ug/L) 

Acetophenone NV < < < < < < < 0.60 J 1.8 J < <
Caprolactam NV 34 4.3 J 4.2 J 6.6 H < < 3.6 J 21.0 12 67.0 <
Di-n-butyl-phthalate NV < < < < < 0.37 J 0.73 J 0.43 J 0.40 J 0.75 J <
Phenanthrene 50 * < < < < < < 0.58 J 0.76 J 1.0 J < <
PCBs - EPA Method 8082 (ug/L)

Aroclor 1254 NV < < < < < < < < < < <
Aroclor 1260 NV < < < < < < < < < < <
Total PCBs 0.09 13 < < < < < < < < < < <
Notes:
1. Compounds detected in one or more samples are presented on this table.
2. Analytical testing completed by Test America Laboratories.
3. NYSDEC Class GA criteria obtained from Division of Water Technical and  
    Operational Guidance Series (TOGS 1.1.1), June 1998, dated October 1993, 
    revised June 1998, January 1999 errata sheet and April 2000 addendum.
4. ug/L = part per billion (ppb); mg/L = part per million (ppm)
5. Shading indicates values exceeding NYSDEC Class GA groundwater criteria.
6. Class GA criteria shown is for total xylene concentration.
7. J = Result is less than the reporting limit but greater or equal to the method detection limit and the concentration is an approximate value.
8. H = Indicates sample was prepped or analyzed beyond the specified holding time.
9. < = compound was not detected.
10. * indicates a Guidance Value instead of a Standard Value.
11. NV = no value.
12. A duplicate sample (GW-Duplicate-110712) was collected at TW-3.  Values shown are the higher of the two analytical results.
13. Groundwater criteria is for the sum of the Aroclor compound concentrations detected (Total PCBs).

Class GA Criteria TW-1 MW-2 MW-6TW-2 TW-4 TW-5 MW-1TW-3 MW-3 MW-4 MW-5Parameter
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GZA GEOENVIRONMENTAL OF NEW YORK Supplemental Investigation
Niagara Falls Armed Forces Reserve Center

9400 Porter Road
Niagara Falls, NY

BORING No. TW-1           
SHEET 1 OF 13

FILE  No. 21.0056522.30
CHECKED BY: CZB    

Page 1 of 13 Boring No. TW-1      

CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/5/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/6/2012 8:17 10.99' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2012 9:10 11.20' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

1 S-1 0 - 2 0 Weathered Concrete (4") and  2" Diameter Temporary Monitoring 0
1 2 Subbase. Well Installed.

6
2 8

7 S-2 2 - 4 10 Brown Silty CLAY, trace Sand, moist 0
3 7 (native).

12
4 15 10" Nominal diameter borehole

11 S-3 4 - 6 10 from 0 to 16 feet. 0
5 12

13 2-inch PVC flush coupled riser
6 14 pipe to 2.36' above ground surface.

4 S-4 6 - 8 100 0
7 9

17
8 19

2 S-5 8 - 10 100 2-inch PVC Screen SCH. 40, 0
9 6 10 slot, from 6 to 16 feet. 

9
10 10

3 S-6 10 - 12 100 0
11 4

7
12 8

3 S-7 12 - 14 100 0
13 3

6 Grades to: wet.
14 8

12 S-8 14 - 16 100 0
15 10

78
16 50/3

Auger refusal/presumed top of 
17 bedrock at 16.0' bgs.

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/5/2012
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Page 2 of 13 Boring No. TW-2      

CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/5/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/6/2012 8:12 13.80' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2013 9:10 10.78' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 5 Asphalt (3") and Concrete (4").  2" Diameter Temporary Monitoring 0
1 - Well Installed.

3 Brown and Gray mottled Silty CLAY,
2 6 trace Sand, moist, (native).

3 S-2 2 - 4 45 0
3 5

10
4 15 10" Nominal diameter borehole

3 S-3 4 - 6 50 from 0 to 15.5 feet. 0
5 4

14 2-inch PVC flush coupled riser
6 17 pipe to 1.51' above ground surface.

4 S-4 6 - 8 60 Grades to: Brown. 0
7 11

17
8 22

4 S-5 8 - 10 100 0
9 11

12
10 14

4 S-6 10 - 12 100 0
11 4

7
12 8 2-inch PVC Screen SCH. 40, 

4 S-7 12 - 14 50 Grades to: moist/wet. 10 slot, from 10.5 to 15.5 feet. 0
13 4

7
14 10

2 S-8 14 - 15.5 10 0
15 4

100/1
16 Auger refusal/presumed top of 

bedrock at 15.5' bgs.
17

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/5/2012
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CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/6/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/6/2012 14:55 15.86' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2013 9:15 17.05' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

S-1 0 - 2 Asphalt (4") and Subbase.  2" Diameter Temporary Monitoring 0
1 Well Installed.

2 Brown and Gray mottled Silty CLAY,
S-2 2 - 4 trace Sand, moist, (native). 0

3      Hand augered to 4' due to utility
     proximity.

4 10" Nominal diameter borehole
7 S-3 4 - 6 50      Split spoon sampling from 4' to from 0 to 15.9 feet. 0

5 9      15.9' bgs.
10 2-inch PVC flush coupled riser

6 20 pipe to 2.16' above ground surface.
7 S-4 6 - 8 80 0

7 14
15

8 20
4 S-5 8 - 10 100 0

9 6
6

10 8
3 S-6 10 - 12 100 0

11 3
3

12 4 Grades to: moist/wet.
1 S-7 12 - 14 40 0

13 2 2-inch PVC Screen SCH. 40, 
3 10 slot, from 10.9 to 15.9 feet. 

14 4
1 S-8 14 - 15.9 20 0

15 2
50/5

16 -
Auger refusal/presumed top of 

17 bedrock at 15.9' bgs.

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/6/2012
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CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/5/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/6/2012 8:20 8.25' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2012 9:20 9.46' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 0 Concrete (5").  2" Diameter Temporary Monitoring 0
1 2 Brown Silty CLAY, trace Sand, moist, Well Installed.

3 (native).
2 4

6 S-2 2 - 4 100 0
3 6

11
4 14 10" Nominal diameter borehole

22 S-3 4 - 6 45 from 0 to 16.0 feet. 0
5 9

12 2-inch PVC flush coupled riser
6 13 pipe to 1.91' above ground surface.

5 S-4 6 - 8 70 0
7 8

10
8 14

5 S-5 8 - 10 100 2-inch PVC Screen SCH. 40, 0
9 6 10 slot, from 6.0 to 16.0 feet. 

7
10 7

4 S-6 10 - 12 100 0
11 4

4 Grades to: moist/wet.
12 4

2 S-7 12 - 14 45 0
13 2

8 Grades to: wet.
14 15

10 S-8 14 - 16 30 0
15 10

17
16 22

End of borehole at 16.0' bgs.
17

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/5/2012
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CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/6/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/7/2012 14:15 10.25' bgs OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2013 9:25 13.56' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 50 Concrete (6").  2" Diameter Temporary Monitoring 0
1 10 Brown GRAVEL and SAND, trace Well Installed.

20 Silt, trace Clay, moist (Fill).
2 23 Significant water flowing into bore-

22 S-2 2 - 4 40 Grades to: Gray. hole from Gravel and Sand fill. 0
3 28

14 Grades to: wet.
4 9 Brown and Gray mottled Silty CLAY, 10" Nominal diameter borehole

5 S-3 4 - 6 70 trace Silt, moist, (native). from 0 to 15.8 feet. 0
5 7

15 2-inch PVC flush coupled riser
6 22 pipe to 2.25' above ground surface.

4 S-4 6 - 8 100 0
7 12

14
8 28

5 S-5 8 - 10 100 Borehole bentonite grouted 0
9 6 from 7.5 to 9.5 feet.

9
10 10

3 S-6 10 - 12 100 0
11 4

3 Sand pack from 9.5 to 15.8 feet
12 5

2 S-7 12 - 14 100 0
13 2 2-inch PVC Screen SCH. 40, 

2 10 slot, from 10.8 to 15.8 feet. 
14 4

1 S-8 14 - 15.8 40 0
15 2

3 Grades to: wet.
16 50/1

Auger refusal/presumed top of 
17 bedrock at 15.8' bgs.

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/6/2012
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CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/6/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/7/2012 14:30 Dry OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2013 9:30 14.93' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 20 Asphalt (4") and Subbase.  2" Diameter Temporary Monitoring 0
1 4 Well Installed.

27
2 14

4 S-2 2 - 4 20 Brown and Gray mottled Silty CLAY, 0
3 5 trace Sand, moist (native).

8
4 11 10" Nominal diameter borehole

9 S-3 4 - 6 50 from 0 to 15.5 feet. 0
5 10

11 2-inch PVC flush coupled riser
6 12 pipe to 0.34' above ground surface.

5 S-4 6 - 8 80 0
7 10

10
8 15

3 S-5 8 - 10 100 0
9 6

7
10 8

2 S-6 10 - 12 70 0
11 3

7
12 9 2-inch PVC Screen SCH. 40, 

3 S-7 12 - 14 10 10 slot, from 10.5 to 15.5 feet. 0
13 4

12
14 26

4 S-8 14 - 15.5 10 0
15 13

31
16 50/4 Auger refusal/presumed top of

bedrock @ 15.5' bgs.
17

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/6/2012
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CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/7/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/8/2012 10:10 4.35' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2013 9:35 6.5' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 10 Weathered Concrete (1").  2" Diameter Monitoring Well 0
1 6 Brown GRAVEL and SAND, trace Re-installed (1st well had bad seal)

11 Silt, trace Clay, moist (Fill). Concrete and Roadbox
2 8 Grades to: wet. 10" Nominal diameter borehole

4 S-2 2 - 4 20 Brown Silty CLAY, trace Sand, moist      from 0 to 13.5 feet. 0
3 4 (native). BOW at 12.7' (well "came up"

4     during installation).
4 4 Borehole bentonite grouted

2 S-3 4 - 6 100 from 0.5 to 5.5 feet. 0
5 4

3 2-inch PVC flush coupled riser
6 4 pipe to 5.7' bgs.

4 S-4 6 - 8 100 0
7 6 Sand pack from 5.5 to 12.7 feet

10
8 13

8 S-5 8 - 10 40 0
9 13

14 Grades to: wet. 2-inch PVC Screen SCH. 40, 
10 8 10 slot, from 5.7 to 12.7 feet. 

9 S-6 10 - 12 5 0
11 13

18
12 20

7 S-7 12 - 13.5 70 0
13 13

50/4
14 Auger refusal/presumed top of

bedrock at 13.5' bgs.
15

16

17

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/7/2012
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Page 8 of 13 Boring No. MW-2      

CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/7/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/8/2012 10:15 7.31' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2013 9:40 7.42' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 30 Asphalt (3") and Concrete (6").  2" Diameter Monitoring Well 0
1 4 Installed.

5 Brown and Gray mottled Silty CLAY, Concrete and Roadbox
2 6 trace Sand, moist (native). 10" Nominal diameter borehole

4 S-2 2 - 4 30 from 0 to 13.5 feet. 0
3 7

8
4 9 Borehole bentonite grouted

14 S-3 4 - 6 70 from 2.0 to 8.0 feet. 0
5 13

14 2-inch PVC flush coupled riser
6 11 pipe to 9.0' bgs.

3 S-4 6 - 8 95 0
7 4

7
8 9

3 S-5 8 - 10 90 0
9 5

12 Sand pack from 8.0 to 14.0 feet
10 12

7 S-6 10 - 12 50 Grades to: wet. 0
11 9

14
12 9 2-inch PVC Screen SCH. 40, 

6 S-7 12 - 14 70 10 slot, from 9.0 to 14.0 feet. 0
13 12

18
14 17

50/4 Auger refusal/presumed top of 
15 bedrock at 14.0' bgs.

16

17

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/7/2012
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CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/9/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/9/2012 14:00 9.41' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2013 9:45 9.86' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 15 Brown GRAVEL and SAND, some  2" Diameter Monitoring Well 0
1 6 weathered Asphalt, trace Slag, trace Installed.

4 Silt, trace Clay, moist, (Fill, 8"). Concrete and Roadbox
2 8 Brown and Gray mottled Silty CLAY, 10" Nominal diameter borehole

3 S-2 2 - 4 40 trace Sand, moist (native). from 0 to 16.5 feet. 0
3 3

6
4 14 Borehole bentonite grouted

4 S-3 4 - 6 80 from 2.0 to 5.3 feet. 0
5 10

20 2-inch PVC flush coupled riser
6 17 pipe to 6.5' bgs.

8 S-4 6 - 8 100 0
7 11

18
8 24

8 S-5 8 - 10 80 0
9 17

11 Grades to: wet. Sand pack from 5.3 to 16.5 feet.
10 13

3 S-6 10 - 12 40 0
11 9

12
12 17 2-inch PVC Screen SCH. 40, 

6 S-7 12 - 14 0 10 slot, from 6.5 to 16.5 feet. 0
13 6

7
14 5

1 S-8 14 - 16.5 40 0
15 3

7
16 8

-
17 End of borehole at 16.5' bgs.

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/9/2012



GZA GEOENVIRONMENTAL OF NEW YORK Supplemental Investigation
Niagara Falls Armed Forces Reserve Center

9400 Porter Road
Niagara Falls, NY

BORING No. MW-4           
SHEET 10 OF 13

FILE  No. 21.0056522.30
CHECKED BY: CZB    

Page 10 of 13 Boring No. MW-4      

CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/9/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/13/2012 9:30 15.34' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2012 9:50 14.81' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

1 S-1 0 - 2 20 Topsoil (3")  2" Diameter Monitoring Well 0
1 3 Brown and Gray mottled Silty CLAY, Installed.

3 trace Sand, moist (native). Concrete and Roadbox
2 4 10" Nominal diameter borehole

2 S-2 2 - 4 70 from 0 to 16.0 feet. 0
3 5

6
4 10 Borehole bentonite grouted

3 S-3 4 - 6 60 from 2.5 to 5.5 feet. 0
5 7

9 2-inch PVC flush coupled riser
6 18 pipe to 6.0' bgs.

5 S-4 6 - 8 90 0
7 9

15
8 18

3 S-5 8 - 10 100 0
9 4

8 Sand pack from 5.5 to 16.0 feet.
10 10

6 S-6 10 - 12 10 Grades to: wet. 0
11 10

21
12 11 2-inch PVC Screen SCH. 40, 

6 S-7 12 - 14 10 10 slot, from 6.0 to 16.0 feet. 0
13 7

7
14 5

1 S-8 14 - 16 10 0
15 2

1
16 3

End of borehole at 16.0' bgs.
17

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/9/2012
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CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/13/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/14/2012 Dry OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2012 9:55 14.97' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 10 Brown GRAVEL and SAND, some  2" Diameter Monitoring Well 0
1 17 weathered Asphalt, moist (Fill). Installed.

4 Concrete and Roadbox
2 6 10" Nominal diameter borehole

3 S-2 2 - 4 10 Grades to: wet. from 0 to 16.0 feet. 0.9
3 4

6
4 8 Brown Silty CLAY, trace Sand, moist Borehole bentonite grouted

3 S-3 4 - 6 10 (native). from 4.5 to 8.0 feet. 37.5
5 5

6 2-inch PVC flush coupled riser
6 9 pipe to 9.0' bgs.

7 S-4 6 - 8 90 0.8
7 9

18
8 20

9 S-5 8 - 10 95 0
9 13

16 Sand pack from 8 to 16 feet.
10 17

4 S-6 10 - 12 100 0
11 5

6
12 9 2-inch PVC Screen SCH. 40, 

2 S-7 12 - 14 40 10 slot, from 9.0 to 16.0 feet. 0
13 4 Grades to: wet.

19
14 10

2 S-8 14 - 16 5 0
15 2

5
16 10

End of Borehole at 16' bgs.
17

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/13/2012



GZA GEOENVIRONMENTAL OF NEW YORK Supplemental Investigation
Niagara Falls Armed Forces Reserve Center

9400 Porter Road
Niagara Falls, NY

BORING No. MW-6           
SHEET 12 OF 13

FILE  No. 21.0056522.30
CHECKED BY: CZB    

Page 12 of 13 Boring No. MW-6      

CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/13/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/14/2012 10.11' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2012 10:00 6.85' TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

S-1 0 - 2 Asphalt (5") and Subbase to 1.5'.  2" Diameter Monitoring Well 0
1      Hand Augered to 2' due to utility Installed.

     proximity. Concrete and Roadbox
2 Brown and Gray mottled Silty CLAY 10" Nominal diameter borehole

S-2 2 - 4 0 trace Sand, moist (native). from 0 to 15.9 feet. 0
3

4 Borehole bentonite grouted
1 S-3 4 - 6 40 from 6.0 to 8.5 feet. 0

5 5
10

6 12
6 S-4 6 - 8 100 0

7 7
14 2-inch PVC flush coupled riser

8 21 pipe to 8.9' bgs.
3 S-5 8 - 10 90 0

9 6
17 Sand pack from 8.9 to 15.9 feet.

10 28
13 S-6 10 - 12 5 0

11 6
10

12 18 2-inch PVC Screen SCH. 40, 
1 S-7 12 - 14 40 10 slot, from 8.9 to 15.9 feet. 0

13 2
2 Grades to: wet.

14 4
3 S-8 14 - 15.9 0 0

15 10
18

16 50/5
Auger refusal/presumed top of

17 bedrock at 15.9' bgs.

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/13/2012



GZA GEOENVIRONMENTAL OF NEW YORK Supplemental Investigation
Niagara Falls Armed Forces Reserve Center

9400 Porter Road
Niagara Falls, NY

BORING No. MW-7           
SHEET 13 OF 13

FILE  No. 21.0056522.30
CHECKED BY: CZB    

Page 13 of 13 Boring No. MW-7      

CONTRACTOR Nature's Way BORING LOCATION See Location Plan
DRILLER Corey Haaf GROUND SURFACE ELEVATION DATUM NGVD
START DATE END DATE  11/13/2012 GZA GEOENVIRONMENTAL REPRESENTATIVE T. Bohlen

WATER LEVEL DATA TYPE OF DRILL RIG Dietrich D-50
DATE TIME WATER CASING NOTES CASING SIZE AND DIAMETER 4-1/4" HSA

11/15/2012 9.90' TOR OVERBURDEN SAMPLING METHOD 2" diameter x 24" long splitspoon
11/19/2012 10:05 13.94 TOR ROCK DRILLING METHOD

D
E SAMPLE SAMPLE DESCRIPTION WELL WELL O
P INSTALLATION INSTALLATION V
T BLOWS NO. DEPTH N-VALUE RECOVERY DIAGRAM DESCRIPTION M
H (/6") (FT) /RQD % (%) (ppm)

- S-1 0 - 2 5 Asphalt (5") and Subbase to 1.5'.  2" Diameter Monitoring Well 0
1 - Installed.

24 Concrete and Roadbox
2 27 Brown and Gray mottled Silty CLAY, 10" Nominal diameter borehole

2 S-2 2 - 4 40 trace Sand, wet. from 0 to 15.5 feet. 0
3 2 Grades to: moist.

6
4 6 Borehole bentonite grouted

1 S-3 4 - 6 70 from 3.9 to 7.5 feet. 0
5 10

6
6 20

4 S-4 6 - 8 100 0
7 9

22 2-inch PVC flush coupled riser
8 23 pipe to 8.5' bgs.

8 S-5 8 - 10 100 0
9 14

12 Sand pack from 7.5 to 15.5 feet.
10 12

3 S-6 10 - 12 100 0
11 3

4
12 4 2-inch PVC Screen SCH. 40, 

W.H.O. S-7 12 - 14 100 10 slot, from 8.5 to 15.5 feet. 0
13 W.H.O. Grades to: wet.

4
14 2

4 S-8 14 - 15.5 10 0
15 50/5

16 Auger refusal/presumed top of 
bedrock at 15.5' bgs.

17

18

19

S - Split Spoon Sample NOTES: 1)Mini Rae 3000 organic vapor meter (OVM) used to screen soil samples.
C - Rock Core Sample Meter was calibrated to the equivalent of 100 ppm isobutylene in air.

2) OVM reading from headspace screening of soil samples.
General 1) Stratification lines represent approximate boundary between soil types; transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated; fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

11/13/2012
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file:///P|/...erables/Investigation%20Report/RE%20New%20LUC%20Area%20for%20Niagara%20Falls%20ARC%20(UNCLASSIFIED).txt[3/19/2013 9:23:34 AM]

From:   Chek Ng <cbng@gw.dec.state.ny.us>
Sent:   Monday, March 11, 2013 11:46 AM
To:     Richard C CIV USARMY HQDA ACSIM (US) Ramsdell
Cc:     John Swartwout
Subject:        RE: New LUC Area for Niagara Falls ARC (UNCLASSIFIED)
Attachments:    LRA_Survey_Prelim_Sub_2.pdf

Dick:
 
Based on my conversation with you on the phone, the formal survey of the LUC boundary does not 
differ too much from what I had originally agreed with Laura.
 
As such, I approve the designation of the protected area for any further work to provide health and 
environmental protection in the event of earthwork/construction.
Regards,
 
Chek Beng Ng, P.E. 
Environmental Engineer 2 
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
625 Broadway, 12th Floor  
Albany NY 12233-7015 
Phone: (518) 402-9620 
Fax: (518) 402-9627>>> "Ramsdell, Richard C CIV USARMY HQDA ACSIM (US)" 
<richard.c.ramsdell2.civ@mail.mil> 3/1/2013 4:11 PM >>> 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Mr. Ng - Laura Dell'Olio has moved on and I am working towards closing out this site and transferring it 
to the Town of Niagara for economic development.  
 
We had a surveyor perform a survey of the boundary of the LUC area to be incorporated into the 
transfer documents. In our initial discussion with the surveyor and the LRA we decided it made sense to 
keep the groundwater protection area a short distance away from the buildings to avoid future 
confusion with building access. Attached is the draft survey of the LUC area with building setbacks. It is 
a little different then I imagined it would look, but I think it meets the objective of encompassing the 
contamination.  
 
Can you please confirm if this protected area meets your expectations or provide further guidance on 
how you would prefer the protected area be laid out? 
 
Thank you, 
Dick Ramsdell 
O: 703-545-2504 
C: 703-981-3390 
 
-----Original Message----- 
From: Chek Ng [mailto:cbng@gw.dec.state.ny.us]  
Sent: Friday, January 25, 2013 10:09 AM 
To: Dellolio, Laura A CTR USARMY 99 RSC (US) 
Cc: Gregory Sutton; John Swartwout; Salvatore Calandra; Ploschke, Christine M CIV USARMY 99 RSC 
(US); Hrzic, Jeffrey M CIV USARMY 99 RSC (US); Ramsdell, Richard C CIV USARMY HQDA ACSIM (US); 
mmoore@parsenviro.com 



file:///P|/...erables/Investigation%20Report/RE%20New%20LUC%20Area%20for%20Niagara%20Falls%20ARC%20(UNCLASSIFIED).txt[3/19/2013 9:23:34 AM]

Subject: Re: New LUC Area for Niagara Falls ARC 
 
Laura, 
 
Based on the results presented below in your email, and upon my conversation with you, the newly 
defined boundary for the LUC for this property is acceptable to me.  
 
Please keep in mind that the results from April 2012 Final RI report shows the soil levels outside the red 
polygon area to be above Unrestricted levels, but are below commercial levels. I understand that the 
entire property will be used for commercial purposes, and that the additional polygon that is noted in 
your attachment below requires additional Site Management Plan to be enforced in the area. 
 
Because the TCE hit was slight above the SCGs, I believe the LUC would be sufficient to provide health 
and environmental protection in the event of earthwork/construction. 
 
Regards, 
 
 
 
Chek Beng Ng, P.E. 
Environmental Engineer 2 
New York State Department of Environmental Conservation Division of Environmental Remediation 
625 Broadway, 12th Floor 
Albany NY 12233-7015 
Phone: (518) 402-9620 
Fax: (518) 402-9627>>> "Dellolio, Laura A CTR USARMY 99 RSC (US)" <laura.a.dellolio.ctr@mail.mil> 
1/18/2013 11:31 AM >>> 
 
 
Hello Chek,  
 
Happy New Year.  
 
First, I just wanted to let you know that my last day with the 99th is 1/25. After supporting the Army 
Reserve for 4 years, I have decided to move on to a private consulting firm. 
 
I want to touch base with you before I leave to let you know the results of the groundwater delineation 
that we just performed at Niagara, and also put you in touch with the folks who will be working on the 
site after I leave. Last summer we agreed with the future land owners that we would attempt to define 
the limits of contamination for the contaminates of concern in the RI. However, during the most recent 
groundwater water sampling we encountered a slight TCE exceedance, and we had not encountered 
TCE in any of the other previous sampling events. The exceedance was 7.8 ug/L in TW-5 (GA standard 
is 5).  
 
We are proposing the land use control over a reduced area instead site wide as previously proposed in 
the RI that you had reviewed and issued a NFA for. The LUC requires the future owner provide NYSDEC 
with a "Site Management Plan" during any action in which groundwater is encountered in this area. We 
were able to better define the LUC area (see red area in the LUC figure attached), and TW-5 falls within 
this proposed restricted zone.  Please note that MW-7 and TW-6 were dry and therefore not sampled.  
 
Before we finalize the gw report and move forward with our proposed land use control area reduction 
without additional sampling, we wanted to engage you for your concurrence and get your thoughts 
about the reduction and the TCE hit.  
 





Appendix C - NYSDEC
From: Chek Ng [mailto:cbng@gw.dec.state.ny.us] 
Sent: Friday, January 25, 2013 10:09 AM
To: Dellolio, Laura A CTR USARMY 99 RSC (US)
Cc: Gregory Sutton; John Swartwout; Salvatore Calandra; Ploschke, Christine
M CIV USARMY 99 RSC (US); Hrzic, Jeffrey M CIV USARMY 99 RSC (US); Ramsdell,
Richard C CIV USARMY HQDA ACSIM (US); mmoore@parsenviro.com
Subject: Re: New LUC Area for Niagara Falls ARC

Laura,
 
Based on the results presented below in your email, and upon my conversation
with you, the newly defined boundary for the LUC for this property is
acceptable to me. 
 
Please keep in mind that the results from April 2012 Final RI report shows
the soil levels outside the red polygon area to be above Unrestricted
levels, but are below commercial levels. I understand that the entire
property will be used for commercial purposes, and that the additional
polygon that is noted in your attachment below requires additional Site
Management Plan to be enforced in the area.
 
Because the TCE hit was slight above the SCGs, I believe the LUC would be
sufficient to provide health and environmental protection in the event of
earthwork/construction.
 
Regards,

 
Chek Beng Ng, P.E.
Environmental Engineer 2
New York State Department of Environmental Conservation Division of
Environmental Remediation
625 Broadway, 12th Floor
Albany NY 12233-7015
Phone: (518) 402-9620
Fax: (518) 402-9627>>> "Dellolio, Laura A CTR USARMY 99 RSC (US)"
<laura.a.dellolio.ctr@mail.mil> 1/18/2013 11:31 AM >>>

Hello Chek, 

Happy New Year. 

First, I just wanted to let you know that my last day with the 99th is 1/25.
After supporting the Army Reserve for 4 years, I have decided to move on to
a private consulting firm.

I want to touch base with you before I leave to let you know the results of
the groundwater delineation that we just performed at Niagara, and also put
you in touch with the folks who will be working on the site after I leave.
Last summer we agreed with the future land owners that we would attempt to
define the limits of contamination for the contaminates of concern in the
RI. However, during the most recent groundwater water sampling we
encountered a slight TCE exceedance, and we had not encountered TCE in any
of the other previous sampling events. The exceedance was 7.8 ug/L in TW-5
(GA standard is 5). 

We are proposing the land use control over a reduced area instead site wide
as previously proposed in the RI that you had reviewed and issued a NFA for.
The LUC requires the future owner provide NYSDEC with a "Site Management
Plan" during any action in which groundwater is encountered in this area. We
were able to better define the LUC area (see red area in the LUC figure

Page 1



file:///P|/...erables/Investigation%20Report/RE%20New%20LUC%20Area%20for%20Niagara%20Falls%20ARC%20(UNCLASSIFIED).txt[3/19/2013 9:23:34 AM]

I will be helping the 99th in a limited capacity over the next month or so until my position is backfilled, 
however after my departure please feel free to contact any of the people on the cc line to discuss this 
project.  
 
 
 
I would like to further discuss this project with you on the phone next week if possible.  
 
 
 
Thanks, 
 
Laura 
 
609-562-7661 
919-270-7376  
 
 
 
 
 
-----Original Message----- 
From: Michael Moore [mailto:mmoore@parsenviro.com]  
Sent: Thursday, November 15, 2012 2:14 PM 
To: Chek Ng 
Cc: John Swartwout; Dellolio, Laura A CTR CTR USAR 99TH RRC -NA- 
Subject: RE: Additional Sampling at Niagara Falls, week of November 5th 
 
 
 
Chek, 
 
 
 
The soil borings are being installed at the sample locations as the wells and temporary wells.  Regarding 
your second questions, we are focusing our investigation on the southeastern corner based on the 
previous work and because the buyer wanted a more focused delineation of the area for establishing 
the Site Management Plan. 
 
 
 
Feel free to give me a call if you have any additional questions. 
 
 
 
Thanks, 
 
 
 
Michael D. Moore, PG, LSRP 
 
 
 
Senior Project Manager 



file:///P|/...erables/Investigation%20Report/RE%20New%20LUC%20Area%20for%20Niagara%20Falls%20ARC%20(UNCLASSIFIED).txt[3/19/2013 9:23:34 AM]

 
 
 
PARS Environmental, Inc. 
 
 
 
500 Horizon Drive, Suite 540 
 
 
 
Robbinsville, NJ 08691 
 
-----Original Message----- 
From: Chek Ng [mailto:cbng@gw.dec.state.ny.us]  
Sent: Wednesday, November 14, 2012 10:47 AM 
To: Michael Moore 
Cc: John Swartwout; Dellolio, Laura A CTR CTR USAR 99TH RRC -NA- 
Subject: Re: Additional Sampling at Niagara Falls, week of November 5th 
 
 
 
Mike, 
 
 
 
I reviewed the additional GW and Soil Sampling work plan, and I have a question on Figure 3. The 
Figure shows the location of the permanent and 1st and 2nd priority temporary wells. However, where 
is the soil boring locations? The report mentioned 13 test boring and I could not locate them. 
 
 
 
Also, I presume we are narrowing our focus on the southeast corner of the property because that was 
the area that we found the PCBs in the first IRM, and the potential buyer wanted to make sure that area 
was delineated property. Am I correct?  
 
 
 
Other than that, I have no further questions. 
 
 
 
Thanks, 
 
 
 
 
 
 
 
Chek Beng Ng, P.E. 
 
Environmental Engineer 2 
 



file:///P|/...erables/Investigation%20Report/RE%20New%20LUC%20Area%20for%20Niagara%20Falls%20ARC%20(UNCLASSIFIED).txt[3/19/2013 9:23:34 AM]

New York State Department of Environmental Conservation Division of Environmental Remediation 
 
625 Broadway, 12th Floor 
 
Albany NY 12233-7015 
 
Phone: (518) 402-9620 
 
Fax: (518) 402-9627>>> "Dellolio, Laura A CTR CTR USAR 99TH RRC -NA-" 
<laura.dellolio@usar.army.mil <mailto:laura.dellolio@usar.army.mil> > 10/31/2012 11:33 AM >>> 
Hello Chek, 
 
 
 
 
 
 
 
We will be onsite next week for the additional ground water delineation that we briefly spoke about a 
month or two ago. See figure 3 for sampling locations.  We've had a very agressive schedule which 
didnt allow for a comment period for NYSDEC, however if you have any pressing issues about the 
sampling plan, please contact Mike Moore, our consultant at PARS Environmental, 609-890-7277.  If you 
would like to attend the field event next week, please contact Dominic Van Tassel for site access, 814-
460-9681, cc'd. 
 
 
 
 
 
 
 
I will be out of contact next week (vacation out of the county, so no phone or cell access). 
 
 
 
 
 
Thanks, Laura 
 
 
 
 
 
 
 
Classification: UNCLASSIFIED 
Caveats: NONE 



Appendix C - NYSDEC
attached), and TW-5 falls within this proposed restricted zone.  Please note
that MW-7 and TW-6 were dry and therefore not sampled. 
 
Before we finalize the gw report and move forward with our proposed land use
control area reduction without additional sampling, we wanted to engage you
for your concurrence and get your thoughts about the reduction and the TCE
hit. 

I will be helping the 99th in a limited capacity over the next month or so
until my position is backfilled, however after my departure please feel free
to contact any of the people on the cc line to discuss this project. 

 

I would like to further discuss this project with you on the phone next week
if possible. 

 

Thanks,

Laura

609-562-7661
919-270-7376 
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After Action Report 
For the 99th RSC DPW Environmental Division 

Dominic L. VanTassell, Regional Environmental Protection Specialist 
O |814.836.4722 
C |814.460.9681 

dominic.l.vantassell.ctr@mail.mil 
 

 

NIAGARA FALLS AFRC/AMSA 76 (G) NY046 (36555) 

9400 Porter Road, Niagara Falls, NY, 14304-1698 9 July 2013 

 
Purpose:  
 
The purpose of this visit was to conduct a semi-annual visit with the AFOS to check upon the facility. 
 
Points of Contact:  

Name  Rank  Status Duty Title  Unit  Vendor Phone  
Scott Kawski N/A GS-12 RFOS 99th RSC DPW OPS N/A 814.836.4712 
Charlie DeMarti N/A CTR AFOS 99th RSC DPW OPS Northwind 

Eng. 
347.219.9643 

Dom VanTassell N/A CTR REPS 99th RSC DPW ENV GSRC 814.836.4722 
 
After Action Review: 
 
• The REPS was accompanied by the AFOS, Mr. Patterson. 
• The buildings of the facility were opened and a brief inspection of the buildings was conducted. 
• The facility is vacant and has no environmental concerns. 

. 
 
Attachments:  
1. NTR 

Questions or Concerns? Please contact Mr. Dominic VanTassell. 
 

Page 1 of 1 
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Assessment Report

Report Date: 2014/03/03

Assessment Findings

NY046 � Niagara Falls Afrc � 2013/11/21

Address:

FacID: NY046 Site Code: 36555

9400 PORTER RD
NIAGARA FALLS,  NY  14304�1698

Niagara Falls AfrcFacility:

008355Assessment ID:

2014

Dominic Van Tassell

Mr. Wyland

99th RSC

Assessor:

Facility POC:

Fiscal Year:

Agency:

Summary Statement

Detailed Observation

Citation & Requirement

12 NYCRR 56�1.5

Property owners are required to contract with licensed asbestos contractors in cases of incidental disturbance of asbestos.

Previous Finding:

Finding # 006048�01

Previous NOV:

If there is an incidental disturbance or other disturbance (not as part of a controlled asbestos project) of ACM, PACM, asbestos
material, or suspect miscellaneous ACM assumed to be ACM at a building or structure, upon discovery of the disturbance, the
property owner must contract with a licensed asbestos contractor for immediate isolation of the disturbance and cleanup.

As a result of water intrusion from the roof being damaged, the interior building walls, floors and ceiling tiles had been
damaged. Much of the floor and ceiling tiles had been identified by an Asbestos Visual Inspection Report, dated July 2012,
prepared by SBG EEG, as either Confirmed Asbestos Containing Material(CACM) or Assumed Asbestos Containing Material
(AACM).

Water damage from the leak is causing the CACM & AACM floor tile, mastic, cove base & ceiling tile on the first and second
floors to become friable.  As water from rain and snow events continue to enter the building, damaging tiles and lifting floor
tile, the friability of the material has  increased significantly. It is to the point that floor tile breaks very easily when traversed
upon, cove basing has peeled off the walls, and ceiling tiles have cracked, broke and fallen to floor in many places of the
building.

There is ceiling tile damage in the following locations which have been identified as either CACM or AACM in the 2012 Asbestos
Survey completed by SBG EEG:
South side of hangar:RM121, RM122, RM122A, RM209, RM210,RM 211, RM212, RM259, RM263, and RM265
North side of hangar:RM117, RM212, and RM221.

There is floor tile damage (to include mastic or cove base) in the following locations which have been identified as either CACM
or AACM in the 2012 Asbestos Survey completed by SBG EEG:
South side of hangar:RM102B, RM121, RM124A, RM124B, RM210, RM211, RM253, RM259, RM263, E001 and S002.
North side of hangar: RM117, RM118B, RM212, RM219, RM223.

Unlikely UnlikelyEnvironmental Threat: Readiness Impact: Recurring Issue:

Regulatory Action:

Rating Score:

Corrective Actions

Attached Photos

Pollution Preventions

Root Cause OO02 /Other (External Phenomena) / OtherCode / Category / Subcategory:

Justification:

Description:

Carryover Finding

NOV for this finding is likely in the event of a regulatory inspection

Class IFinding Category:

Utilize a proper and proactive O&M plan to keep disturbance of confirmed and assumed ACM to a minimum.�

Contract with a licensed asbestos contractor for immediate isolation of the disturbance, cleanup, or remediation.�

Non�compliance is caused by weather, ambient conditions, or acts of God

Damage to the hanger roof initially occurred in April of 2012, and during Hurricane Sandy's landfall, 29�30
October 2012, further damaged occurred which resulted in rain/ snow events to contribute to the asbestos
disturbance.

Reference: 08355�01 Status: OpenObservationType: T2.1.1.NY. (NY � March 2013)Section:

Medium
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Assessment Report

Report Date: 2014/03/03

Assessment Findings (continued)

NY046 � Niagara Falls Afrc � 2013/11/21

Address:

FacID: NY046 Site Code: 36555

9400 PORTER RD
NIAGARA FALLS,  NY  14304�1698

Niagara Falls AfrcFacility:

008355Assessment ID:

2014

Dominic Van Tassell

Mr. Wyland

99th RSC

Assessor:

Facility POC:

Fiscal Year:

Agency:

EPAS*NY046*RM223N*20131121

EPAS*NY046*H200N*20131121



PARS 
Environmental 
Inc. 

 

FINAL REMEDIAL 
INVESTIGATION/INTERIM REMEDIAL 
ACTION REPORT/HUMAN HEALTH RISK 
ASSESSMENT 
 
Niagara Falls Armed Forces Reserve Center 
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STATEMENT OF TECHNICAL REVIEW 

 
PARS Environmental, Inc. has completed the Final Remedial Investigation/Interim Remedial 
Action Report and Human Health Risk Assessment for the Niagara Falls Armed Forces Reserve 
Center (AFRC). 
 
Notice is hereby given that an independent technical review has been conducted that is 
appropriate to the level of risk and complexity inherent in the project.  During the independent 
technical review, compliance with established policy, principles and procedures, utilizing 
justified and valid assumptions, was verified.  This included review of assumptions; methods, 
procedures and materials used in analyses; the appropriateness of data used and level of data 
obtained; and reasonableness of the results including whether the product meets the customer’s 
needs consistent with the law and existing US Army Corp policy. 
 
Significant concerns and explanation of the resolutions are documented within the project file.  
As noted above, all concerns resulting from the independent technical review of the project have 
been considered. 
 
 
                
Project Manager         Date 
Emily V. Esche 
 
 
 
                
Independent Technical Review Team Leader   Date 
Thomas P. Dobinson 
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1.0 INTRODUCTION 

  
The United States Corps of Engineers (USACE), Louisville District retained the services of  
PARS Environmental, Inc. (PARS), under Contract No. W912QR-11-D-0022, Delivery Order No. 
001, to conduct a remedial investigation (RI), human health risk assessment (HHRA), and interim 
remedial action (IRA) at the Niagara Falls Armed Forces Reserve Center (AFRC) in accordance 
with the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).  
The AFRC is located at 9400 Porter Road in Niagara Falls, New York, hereinafter the “Site.” A 
Site Location Map and Site Plan are included as Figure 1 and Figure 2, respectively.   
 
On August 21, 2011, a notice of 30 day period for comment was advertised in the Buffalo News for 
the remedial investigation at the Site.  The public notice was completed in accordance with Section 
120 (h) of CERCLA. A document repository for public review of files relating to the 
investigation was established at the Niagara Falls Public Library located in Niagara Falls, New 
York.   No public comments were received pertaining to the Site.     
 
A soil and groundwater investigation was conducted in the vicinity of six former underground 
storage tanks (USTs), former vehicle fueling area and the cast iron fire protection main that 
discharged to a 24-inch corrugated metal storm sewer line on the eastern boundary of the Site.  
The scope of work completed for this project was based on the approved Quality Assurance 
Project Plan (QAPP)/Sampling Plan (PARS, September 2011).  The investigation was performed 
to investigate a potential source of the discharge that occurred at Outfall No. 5 into the drainage 
swale at the southeast corner of the Site in 2008 (see Section 2.7).   
 
An IRA in the area of the fire protection main was also performed based on the findings of the 
site inspection conducted in November and December 2010.  Residual product was observed 
within the fill material in an exploratory excavation (TP-12) installed adjacent to the 24-inch 
corrugated metal storm sewer line.  A sample of impacted groundwater was collected and several 
compounds, including polychlorinated biphenyls (PCBs), were detected at concentrations 
exceeding the New York State Department of Environmental Conservation (NYSDEC) Class GA 
Objectives.  The IRA included the removal of approximately 50 tons of soil, as well as residual 
product and groundwater with a visible sheen.   
 
A supplemental investigation was performed at the Site in November 2012.  The findings of this 
investigation are included in the Final Supplemental Investigation Report (PARS, March 2013).   
 
Based on the findings of the remedial investigation and supplemental investigation, a HHRA was 
performed.  The objective of the HHRA was to evaluate potential risks to human health under 
current and reasonably foreseeable future conditions.  The risk assessment was completed in 
accordance with the regulations and guidelines set forth by the United States Environmental 
Protection Agency (USEPA) and the USACE.   
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2.0 BACKGROUND 

 
2.1 SITE SETTING 
The Niagara Falls AFRC is an approximate 19.5 acre parcel located on the southern portion of 
Niagara Township, in Niagara Falls, Niagara County, New York.  The Site is bound to the south 
by Porter Road and the property located immediately south of Porter Road is undeveloped 
forested land.  Niagara Falls International Airport is located immediately north and east of the 
Site.  Other properties in the vicinity of the Site are used primarily for commercial purposes.   
 
2.2 TOPOGRAPHY AND DRAINAGE 
The Site is located on the USGS 7.5-minute Tonawanda West topographic map.  Topography at 
the Site is relatively flat with a slight gradient to the west/southwest.  The elevation at the Site is 
approximately 575 feet above mean sea level.   
 
The Site is located within the Niagara Watershed.  Surface and storm water drainage is to Cayuga 
Creek located immediately west of the Site.  Cayuga Creek is an intermittent tributary of the 
Niagara River.  Storm sewer lines, drainage swales and outfalls are depicted in Figure 2. 
  
2.3 CLIMATE 
According to the National Oceanic and Atmospheric Administration (NOAA), the average 
monthly temperature ranges from 24.8º Fahrenheit in February to 71.6º Fahrenheit in July.  The 
annual mean temperature is 47.8º Fahrenheit.  The lowest temperature recorded in Niagara Falls 
was -15º Fahrenheit and the highest temperature was 97º Fahrenheit. 
 
The average annual precipitation is 33.93 inches and the average monthly precipitation ranges 
from 2.32 inches in February to 3.52 inches in September.   
 
2.4 GEOLOGY 
The Site is located in the Erie-Ontario Lowlands Physiographic Province.  The region is 
characterized by relatively flat topography and dissected by east-west trending escarpments.  The 
Site is located about 5 miles south of the Niagara Escarpment (Environmental Condition of 
Property Report, CH2MHill, June 2007). 
 
The Niagara Falls area is underlain by glacial sediment consisting mainly of till and lacustrine silt 
and clay, which is approximately 5 to 80 feet thick.  The glacial deposits overlay weathered 
dolomite and limestone of the Lockport Group (Niagaran Series of Middle Silurian age).  The 
Lockport Group is underlain by approximately 100 feet of shale and limestone (Clinton Group), 
which is underlain by 110 feet of sandstone and shale (Medina Group). 
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Soils encountered during the site inspection consisted of non-cohesive fill from 0 to 4 feet below 
ground surface (bgs).  Fill material at some probe locations extended from 8 to 13 feet bgs. The 
fill material encountered was comprised of a coarse-grained mixture of sand and gravel with 
varying amounts of fine-grained silt and clay. Varying amounts of brick, slag, concrete, rebar, 
asphalt and wood were observed within this matrix.  Native surficial soils are comprised of silty 
clay with trace fine sand.  Borings were not advanced beyond 13 feet bgs as part of the inspection 
activities.    
 
2.5 HYDROGEOLOGY 
The Site is underlain by the Lakemont silty clay loam and the Fonda mucky silt loam.  Both soil 
types are fine-to moderately fine-textured and have a low permeability.  These soils are subject to 
ponding and the water table in the vicinity of the Site is at a depth of less than 4 feet bgs 
(Environmental Condition of Property Report, CH2MHill, June 2007). 
 
The glacial deposits at the Site act as a confining unit for the weathered bedrock below.  The 
hydraulic properties in the Lockport dolomite and limestone are related to secondary porosity and 
permeability owing to the presence of factures and solutioning.  The main water-bearing zones in 
the Lockport Group are the weathered bedrock surface and horizontal fracture zones near 
stratigraphic contacts.  The rock matrix transmits negligible amounts of groundwater because 
primary porosity is very low.  The horizontal hydraulic conductivity of the weathered bedrock is 
estimated at 40 feet per day. 
 
Groundwater was encountered at depths ranging from 2 to 6 feet bgs in soil probes and 
exploratory excavations during the site inspection.  It is likely that the coarse-grained fill material 
overlying the less-permeable native fine-grained clay is creating the perched groundwater 
conditions at the Site. 
 
2.6 HISTORY OF OPERATIONS 
The United States Government acquired the Site in 1955 and the United States Navy used the 
Site to service helicopters and airplanes.  Most of the buildings at the Site were constructed by 
1956.  The Army obtained the Site from the Navy in 1962.  From 1970 to 1975, the Site was used 
to service Nike Missiles from missile batteries around the state of New York. 
 
The Site was most recently occupied by the 277th Quartermaster Company, the 865th Combat 
Support Hospital, the 1982nd Forward Surgical Unit and Area Maintenance Support Activity 76.  
A small presence was also maintained by personnel of the Department of Public Works (DPW), 
Fort Drum, New York (Environmental Condition of Property Report, CH2MHill, June 2007).  
No personnel or units have occupied the Site as of September 15, 2011 per Base Realignment 
and Closure (BRAC) law.       
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2.7 PREVIOUS INVESTIGATIONS 
A yellow substance was observed discharging from the 24-inch diameter corrugated storm sewer 
at outfall (Outfall No. 5) into the drainage swale at the southeast corner of the Site.  An 
investigation was performed by United States Army Reserve (USAR) in 2008.   
 
The New York State Department of Environmental Conservation (NYSDEC) was notified on 
June 24, 2008 and Spill # 0803478 was assigned for the discharge.  Product was observed 
discharging from the 6-inch diameter cast iron fire protection main into the 24-inch diameter 
corrugated storm sewer and the 6-inch line was capped.  The drain valve for the 6-inch line was 
uncovered and dislodged in June 2008.  After dislodging the valve, product was observed in the 
excavated hole.  A sample was collected and the product was identified as diesel fuel.  PCBs 
were detected in the sample at a concentration of 2.1 mg/kg (Aroclor 1254).   
 
As part of the investigation, a sediment sample was collected from the 24-inch diameter storm 
sewer adjacent to the cast iron pipe. A sample of the yellow substance was also collected from 
the drainage swale.  The sample results revealed that the sediment in the pipe and the yellow 
substance present in the swale contained detectable levels of PCBs.  PCB concentrations in the 
sediment and yellow substance were 220 mg/kg (Aroclor 1254) and 2.81 mg/kg (Aroclor 1254), 
respectively.   
 
Storm Sewer and Drainage Swale Investigation/Remediation 
The USACE and the USAR 99th Regional Support Command (99th RSC) retained the services of 
PARS to investigate and remediate the drainage swale at Outfall No. 5.  The 24-inch diameter 
storm sewer was also cleaned as part of the remedial action.  Approximately 134 tons of PCB 
impacted soil was excavated from the drainage swale.   
 
PCB concentrations in the post-excavation soil samples at Outfall No. 5 and from the drainage 
swale were below the maximum contaminant level of 1 milligram per kilogram (mg/kg) that was 
established by the NYSDEC.  Investigation and remediation activities are outlined in the 
Remedial Action Report (PARS, March 2010).   
   
Site Inspection 
Six USTs were reportedly present along the eastern and western sides of former Building 2.  
Additionally, a vehicle fueling area was located immediately west of the building.  No 
documentation was available regarding the closure of these USTs and fueling area.   
 
In November and December 2010, PARS conducted a site inspection to evaluate potential 
impacts associated with the former USTs at Building 2 and the fire protection main.  Inspection 
activities consisted of a geophysical survey, exploratory excavations and soil and water sampling. 
The findings were outlined in the Site Inspection Report (PARS, June 2011).   
 
The geophysical survey noted three anomalies identified as debris from former Building 2.   
An approximate 150-foot long linear anomaly was identified in the general vicinity of the fire 
protection main that terminates at the 24-inch diameter corrugated storm sewer line.  No 
anomalies consistent with USTs were identified as part of the geophysical survey.    
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Twelve exploratory excavations (TP-1 through TP-12) were completed based on the findings of 
the geophysical survey, previous investigations and field observations.  A soil sample for 
laboratory analysis was collected from TP-1.  Several SVOCs were detected in the sample at 
concentrations exceeding the NYSDEC Unrestricted and Restricted Use Soil Cleanup Objectives.   
 
The 6-inch diameter cast iron fire protection water main was encountered in six exploratory 
excavations (TP-2, TP-3, TP-4, TP-11 and TP-12).  At TP-11, the 6-inch diameter pipe 
terminated at a concrete catch basin presumed to be the 500,000-gallon reservoir drain.  A 
sample was collected from the water flowing from the 6-inch diameter line into the concrete 
catch basin.  Several compounds including toluene, naphthalene, PCBs and chromium were 
detected in the water sample at concentrations exceeding the NYSDEC Class GA Objectives.   
Petroleum product and a heavy sheen were observed within the fill material and on the 
groundwater surface in one of the exploratory excavations (TP-12).  Several compounds, 
including PCBs, were detected in a water sample collected from TP-12 at concentrations exceeding 
the NYSDEC Class GA Objectives.  A drum vacuum was used to remove petroleum impacted 
water from the excavation. 
 
Twenty-one soil probes were completed as part of the site inspection.  One soil sample was 
collected from each probe for laboratory analysis.  Acetone, metals and PCBs were detected in 
several samples at concentrations exceeding the Unrestricted Use Soil Cleanup Objective.  
Several metals were detected at concentrations exceeding the Restricted Use Soil Cleanup 
Objectives.  Soil probe and test pit locations from the Site Inspection are shown on Figure 3. 
 
PARS recommended conducting an investigation to further evaluate soil and groundwater 
impacts at the locations of the former USTs at Building 2 and in the vicinity of the fire protection 
main.  Additionally, PARS recommended that the residual petroleum product observed within 
the fill material at TP-12 be removed part of an IRA because of the close proximately of the 
residual product to the 24-inch corrugated metal storm sewer line.   
 
In September 2011, PARS submitted a QAPP/Sampling Plan for the RI/IRA to NYSDEC.  
Comments received from the NYSDEC Case Manager, Chek Ng, stated that fill material brought 
on-site may be the cause of the elevated concentrations for certain metals in the soil, which should 
nullify any concerns for high metal content in the soils.  The origin of the fill material is unknown, 
but the fill material does contain some slag.  Iron blast slag and open hearth slag from production of 
carbon steel is commonly found throughout western New York.  Slag from steel production 
facilities in the area was commonly used as fill material in the region.   
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3.0 SOIL INVESTIGATION 
 
Prior to initiating the field activities, Dig Safe New York was contacted to locate the 
underground utilities in the public right-of-way.  The soil investigation was performed as 
outlined in the approved QAPP/Sampling Plan.  As instructed by USAR and based on NYSDEC 
workplan comments, metals were eliminated as a potential contaminant of concern at the Site 
because of regional fill material.  Therefore, soil samples were not analyzed for metals.   
 
3.1 SOIL INVESTIGATION METHODS  

3.1.1 Soil Probes  

Thirty soil probes (16 primary and 14 secondary) were completed on September 26, 27 and 28, 
2011 using a Geoprobe 54 OUD track-mounted rig equipped with a pneumatic hammer.  Soil 
boring locations are depicted in Figure 4.  Soil probe logs are included in Appendix A. 
 
The soil probes were advanced using direct-push methods via a 2-inch diameter, 48-inch long 
macro-core sampler that was driven continuously at 48-inch intervals.  A dedicated acetate 
sampler liner was used between sampling intervals.   
 
Material recovered in each acetate sample liner was field screened for total organic vapors using 
an OVM (MiniRAE 2000) equipped with a photo-ionization detector (PID) and a 10.6 eV 
ultraviolet lamp.  The OVM used was calibrated daily in accordance with manufacturer’s 
specifications using a gas standard of isobutylene at an equivalent concentration of 100 parts per 
million (ppm).  Ambient air at the Site was used to establish background organic vapor 
concentrations. 
 
Following field screening, when sufficient sample recovery was obtained, representative portions 
of the recovered soils were placed in zip-lock bags for further classification and headspace 
analysis.  The headspace in the bag above each collected soil sample was screened for total 
organic vapors.  With the exception of the headspace sample result of 38.6 parts per million 
(ppm) measured at SP-49 from 0-4 feet bgs, total organic vapor concentrations were non-detect 
in the headspace screening of the soil samples collected during the investigation.    
 
Two soil samples were selected for submittal to the laboratory from each of the 30 probes 
completed.  One sample was collected from the upper 4 feet and a second sample was collected 
from an interval between 4 feet and the bottom of the probe.  Sample depths were determined 
based on visual, olfactory, field screening and professional judgment.  Soil samples collected 
from the primary soil probe locations were submitted for TCL VOCs, TCL SVOCs and PCBs 
analysis.  Soil samples from the secondary soil probe locations were submitted to the laboratory 
and placed on hold.  Secondary soil probe samples were analyzed at select locations based on the 
results from the primary soil sample locations. A total of 44 soil samples were collected and 
analyzed by the laboratory.  Samples were each given a unique sample designation [(e.g., SP-22-
2-4 = SP (soil probe); 22 (sample location); 2-4 (sample depth in feet)]. 
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Upon probe completion, the soil probe holes were backfilled with the soil cuttings. 
 
3.1.2 Outfall Soil Sampling 

At the request of NYSDEC, a surface soil sample was collected at the discharge location of 
Outfall 4 on September 27, 2011.  The soil sample was collected immediately below the 
vegetative cover at the discharge location within the drainage swale along Porter Road.  No 
standing water was present in the swale at the time of sampling and there was no flow from 
Outfall 4.  The sample was analyzed for TCL VOCs, TCL SVOCs and PCBs.  The location of 
the soil sample collected at the outfall is depicted in Figure 4. 
 

3.2 SOIL SAMPLE RESULTS  
Findings of the laboratory testing of the soil samples analyzed are presented in the following 
subsections.  An analytical results summary table is included in Table 1. The analytical results for 
the soil samples are summarized on Table 2.  The analytical laboratory reports are provided in 
Volume II.   
  
The remedial investigation was performed to address spill case #0803478, assigned by the 
NYSDEC; therefore the analytical test results for the soil samples were compared to: 
 
• NYSDEC, 6 NYCRR, Subpart 375-6, Unrestricted Soil Cleanup Objectives (USCOs) and 

Commercial Soil Cleanup Objectives (CSCOs), effective December 14, 2006; and   
• NYSDEC Final Commissioners Policy, CP-51, Supplemental Soil Cleanup Objectives 

(SSCOs) dated October 21, 2010 (CP-51 SCGs). 
 
3.2.1 Soil Probes  

Volatile Organic Compounds 
Acetone was detected in soil sample SP-23-2-4 at a concentration of 60 micrograms per kilogram 
(µg/kg) which slightly exceeds the USCO for the compound of 50 µg/kg.  Acetone did not 
exceed the CSCO for the compound of 500,000 µg/kg.  Acetone is a common laboratory 
contaminant and is not considered a contaminant of concern at the Site.  All other detected VOCs 
were at concentrations below their respective USCOs and CSCO.     
 
Based on primary soil sample results, secondary soil probe samples were not submitted for VOC 
analysis. 
 
Semi-volatile Organic Compounds 
Several SVOCs were detected at concentrations exceeding their respective USCO in soil samples 
SP-25-2-4 and SP-25-6-8.  Dibenzo(a,h)anthracene and benzo(a)pyrene were also detected at 
concentrations exceeding their respective CSCO in these two samples. 
 
Six SVOCs were detected at concentrations exceeding their respective USCO in soil sample SP-
29-1-3.  Benzo(a)pyrene was also detected at a concentration exceeding the CSCO in this sample. 
 Benzo(b)fluoranthene was detected at a concentration exceeding the USCO in SP-37-1-3. 
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Based on primary soil sample results, 6 secondary soil probe samples (SP-41-1-3, SP-41-6-8, SP-
50-1-3, SP-50-6-8, SP-51-1-3, and SP-51-6-8) were taken off hold and tested for SVOCs.  No 
SVOCs were detected in these secondary soil probe samples at concentrations exceeding the 
respective USCO.  
 
Polychlorinated Biphenyls 
Total PCB concentrations exceeding the USCO of 100 µg/kg were identified in the following 5 
samples; SP-28-1-3 (1,100 µg/kg), SP-29-1-3 (320 µg/kg), SP-30-1-3 (150 µg/kg), SP-32-2-4 
(410 µg/kg) and SP-33-0-2 (940 µg/kg).  The concentration of PCBs detected at SP-28-1-3 
(1,100 µg/kg) also exceeds the CSCO of 1,000 µg/kg.  
 
Based on primary soil sample results, 8 secondary soil probe samples (SP-41-1-3, SP-41-6-8, SP-
47-1-3, SP-47-6-8, SP-50-1-3, SP-50-6-8, SP-51-1-3, and SP-51-6-8) were taken off hold and 
tested for PCBs.  PCBs were not detected above MDLs in the 8 secondary soil probe samples. 
 
3.2.2 Outfall Sampling 

Volatile Organic Compounds   
VOCs were not detected above MDLs in the soil sample from Outfall 4. 
 
Semi-Volatile Organic Compounds  
Nine SVOCs were detected at concentrations exceeding the respective USCO and 5 SVOCs were 
detected at concentrations exceeding the respective CSCO. 
 
Polychlorinated Biphenyls 
Total PCBs were detected in the outfall sample at a concentration of 210 µg/kg, which exceeds 
the USCO for the compound of 100 µg/kg.  PCBs were not detected in the sample above the 
CSCO of 1,000 µg/kg, which was the cleanup objective established by NYSDEC for the previous 
remediation of the drainage swale.  
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4.0 GROUND WATER INVESTIGATION 
 
The groundwater investigation was performed as outlined in the approved QAPP/Sampling Plan. 
As instructed by USAR and based on correspondence with NYSDEC workplan comments, 
metals were eliminated as a potential contaminant of concern at the Site because of regional fill 
material.  Therefore, groundwater samples were not analyzed for metals.   
 

4.1 SAMPLE METHODS  
On September 26 and 27, 2011, nine temporary microwells were installed in the open probe-
holes at SP-22, 25, 30, 32, 34, 36, 42, 46 and 49.  The locations of the temporary microwells are 
depicted in Figure 4. 
 
The microwells were constructed using one-inch diameter Schedule 40 PVC casing and screen.  
Groundwater was encountered in temporary microwells at a depth of 3-4 feet bgs.  A peristaltic 
pump was used to purge the microwells prior to sampling to remove suspended particulates and 
to ensure that a representative groundwater sample was collected.  Microwells located at SP-36, 
SP-42 and SP-49 were not purged due to limited recharge.    
 
Eight groundwater samples were collected from the 9 temporary microwells using disposable 
Teflon© bailers.  The temporary microwell installed at soil probe location SP-46 was dry 
following several attempts to collect a sample.  Groundwater samples from SP-22, SP-25, SP-30, 
SP-32, SP-36 were analyzed for VOCs, SVOCs, and PCBs.  Samples collected at SP-42 and SP-
49 were not analyzed for SVOCs and PCBs due to insufficient groundwater recharge. 
 

4.2 SAMPLE RESULTS  
Findings of the laboratory testing of the soil samples analyzed are presented in the following 
subsections.  An analytical results summary table is included in Table 1.  The analytical results 
for the groundwater samples are summarized on Table 3.  The analytical laboratory reports are 
provided in Volume II.   
  
The analytical test results for the groundwater samples were compared to: 
 
• NYSDEC Division of Water Technical and Operational Guidance Series (TOGS) 1.1.1.  

Ambient Water Quality Standards and Guidance Values and Groundwater Effluent 
Limitations dated October 1993; Revised June 1998; ERRATA Sheet dated January 1999; 
and Addendum dated April 2000 (Class GA criteria). 

 
Volatile Organic Compounds 
Benzene was detected at SP-49 and trichlorofluoromethane was detected at SP-22 at 
concentrations slightly exceeding the respective Class GA criteria.  No other VOCs were 
detected in the groundwater samples at concentrations exceeding the respective Class GA 
criteria. 
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Semi-Volatile Organic Compounds 
Four SVOCs were detected at concentrations exceeding the respective Class GA criteria at 3 
locations (SP-22, SP-25 and SP-34).  These compounds are benzo(a)anthracene, 
benzo(b)fluoranthene, chrysene, and indeno(1,2,3-cd)pyrene.   
 
Polychlorinated Biphenyls 
Total PCBs were detected in groundwater samples from locations SP-30, SP-32 and SP-36 at 
concentrations exceeding the Class GA Criteria for the compound of 0.09 µg/kg.  PCB 
concentrations in these three samples were 0.77 µg/kg (SP-30), 3 µg/kg (SP-32), and 13 µg/kg 
(SP-36).  PCBs were not detected in the other groundwater samples at concentrations above the 
laboratory MDL. 
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5.0 INTERIM REMEDIAL ACTION 

 
5.1 INTERIM REMEDIAL ACTION METHODOLOGY 
On September 29, 2011, PARS performed IRA activities at the Site.  Photographs taken during 
the IRA are included in Appendix B of this report.   
 
As part of the IRA, an approximately 10-foot (north-south) by 12-foot (east-west) area was 
excavated to a depth of approximately 5 feet bgs in the vicinity of the former exploratory 
excavation, TP-12.  Excavation boundaries are depicted in Figure 5.   
 
Excavation activities were performed using a small track excavator.  Approximately 6 to 12 
inches of surficial stone material was removed and stockpiled for reuse as cover, following 
backfill of the excavation.  Approximately 40 tons of soil was removed from the excavation and 
stockpiled within an impoundment made of polyethylene sheeting and hay bales.  The soil pile 
was covered and secured using polyethylene sheeting upon completion of excavation activities.  
A waste composite sample was collected from the soil pile following excavation activities and 
analyzed for TCLP VOCs, SVOCs, metals, and PCBs, pH, and ignitability.  Analytical results for 
the waste composite sample are included in Volume II. 
 
During soil excavation activities, perched groundwater was observed at approximately 2 feet bgs. 
Perched groundwater exhibiting a surface sheen was pumped from the excavation using a 
vacuum truck operated by Environmental Service Group, Inc. (ESG) of Tonawanda, New York. 
Approximately 2,000-gallons of groundwater was removed from the excavation and properly 
disposed of at Covanta Energy in Niagara Falls, New York.  Waste disposal documentation is 
included in Appendix C. 
 
At the completion of soil removal activities, an approximate 8-foot long section of the 6-inch 
diameter cast iron fire protection main was removed from within the limits of the excavation. 
The open ends of the pipe were fitted with a Fernco and PVC cap prior to backfilling.  The 
section of pipe that was removed appeared to be in good condition with no holes observed.   
 
On December 8, 2011, the stockpiled soil from the excavation was loaded onto trucks and 
transported to the Allied Waste Niagara Falls Landfill, Division of Republic Services in Niagara 
Falls, New York.  Disposal documentation is included in Appendix C. 
 
The excavation was backfilled with approximately 40 tons of clay from Seven Springs Gravel 
Products, LLC in Batavia, New York.  The clay backfill material was placed into the excavation 
in approximately 1-foot thick lifts and compacted using the bucket of the excavator.  Once at 
grade, the gravel material initially removed was placed over the top of the backfilled excavation. 
Clean Fill documentation is provided in Appendix D.   
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5.2 CONFIRMATORY SOIL SAMPLING 
Five confirmatory soil samples, four (4) sidewall samples and one (1) bottom of excavation 
sample, were collected from the excavation.  The confirmatory soil samples were analyzed for 
TCL VOCs, TCL SVOCs and PCBs.  The samples were analyzed for TCL VOCs, TCL SVOCs 
and PCBs.  Sample locations are depicted in Figure 5.   
 
VOCs, SVOCs and PCBs were not detected in the confirmatory samples at concentrations 
exceeding the applicable USCOs and CSCOs.  The analytical results for the soil samples are 
summarized in Table 2.  The analytical laboratory report is provided in Volume II. 
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6.0 TECHNICAL OVERVIEW 

 
6.1 RELIABILITY OF ANALYTICAL DATA 
A total of 47 soil samples, including one duplicate sample, were collected as part of the 
investigation and remediation.  Forty-two (42) were collected as part of the investigation and five 
(5) confirmatory soil samples were collected as part of the interim remedial action. Nine 
groundwater samples, including one (1) duplicate sample were also collected during the 
investigation phase of the project.   
 
The reliability of data generated for this report was evaluated and is presented in two sections.  
The first section addresses conformance with the field-sampling event and the second section 
addresses laboratory conformance during analysis of the samples. 
 
The analytical test results for the soil samples were compared to NYSDEC, 6 NYCRR, Subpart 
375-6, Unrestricted Soil Cleanup Objectives (USCOs) and Commercial Soil Cleanup Objectives 
(CSCOs), effective December 14, 2006; and NYSDEC Final Commissioners Policy, CP-51, 
Supplemental Soil Cleanup Objectives (October 21, 2010). 
 
The analytical test results for the water samples were compared to NYSDEC Division of Water 
Technical and Operational Guidance Series (TOGS) 1.1.1, Ambient Water Quality Standards and 
Guidance Values and Groundwater Effluent Limitations dated October 1993; Revised June 1998; 
ERRATA Sheet dated January 1999 and Addendum dated April 2000 (Class GA Objective). 
 
6.1.1 Field Event Conformance  
Field quality control and quality assurance procedures outlined in the Quality Assurance Project 
Plan/Sampling Plan (PARS, September 2011) were implemented as part of the project.  These 
procedures included field calibration of equipment, field sampling procedures, field 
decontamination of equipment and sample management.   
 
An OVM was used to field screen soils for total organic vapors.  The OVM was calibrated daily in 
accordance with manufacturer specifications using a gas standard of isobutylene at an equivalent 
concentration of 100 ppm.  Ambient air was used to establish background organic vapor 
concentrations. 
 
Samples were collected in laboratory provided sample containers.  The samples were 
immediately transferred to insulated coolers, provided by the laboratory, containing ice.  A chain-
of-custody form was used to trace the path of sample containers from the Site to the laboratory.  
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One field duplicate soil sample was collected to assess the variability of a matrix at a specific 
sampling point and to assess the reproducibility of the sampling method.  The field duplicate 
sample was a separate aliquot of the same sample.  Prior to dividing the sample into "sample" 
and "duplicate" aliquots, the samples were homogenized (except for the VOC aliquots).  A 
duplicate sample of SP-34-6-8 was collected.  The duplicate soil sample results are summarized 
in Table 2.  Overall, detected compounds and concentrations were consistent for the sample and 
field duplicate sample.   
 
One field duplicate groundwater sample was collected as part of the remedial investigation by 
alternately filling the laboratory sample containers during sample collection.  A duplicate sample of 
SP-34-110926 was collected.  The duplicate groundwater sample results are summarized in 
Table 3.  Overall, detected compounds and concentrations were consistent for the sample and 
field duplicate sample.   
 
A soil rinsate sample (rinsate-soil) and a groundwater rinsate sample (rinsate-groundwater) were 
collected as part of the remedial investigation by passing analyte-free water through the sampling 
equipment into sample containers.  The rinsate samples were analyzed for TCL VOCs, TCL 
SVOCS and PCBs.  No compounds were detected in the rinsate samples at concentrations above 
the laboratory method detection limits.  Rinsate sample results are summarized in Table 2 and 3. 
The laboratory analytical results are included in Volume II.    
 
Trip blanks were prepared by the laboratory and accompanied the groundwater samples.  Two trip 
blanks were analyzed for TCL VOCs.  Methylene chloride was detected in both of the trip blanks.  
Methylene chloride was detected at concentrations below the Class GA Objective and was not 
detected in any of the groundwater samples, which indicates laboratory contamination of the 
samples.  Analytical results for the trip blanks are summarized in Table 3.  The laboratory analytical 
results are included in Volume II.   
 
6.1.2 Laboratory Conformance  
Soil and groundwater samples were collected for laboratory analysis as part of the project.  
Laboratory analysis was performed by TestAmerica Laboratories in Amherst, New York (NY 
Certification # NY455).  Samples were analyzed for TCL VOCs, TCL SVOCs and PCBs in 
accordance with United States Environmental Protection Agency (USEPA) methods as summarized 
in Table 1.   
 
Laboratory instruments and equipment were calibrated following SW-846 analytical method 
protocols.  Initial calibrations and calibration checks were performed at a frequency specified in 
each analytical method.   
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Method blanks and instrument blanks were used by the laboratory to evaluate data quality.  The 
purpose of the method blank is to assess contamination introduced during sample preparation.  
Method blanks are prepared and analyzed in the same manner as the field samples.  Instrument 
blanks are analyzed with field samples to assess the presence or absence of instrument 
contamination.  The frequency of instrument blanks is defined by the analytical method.  The 
laboratory reports provided by Test America Laboratories are included in Volume II.  The 
laboratory reports were prepared in accordance with the New York Analytical Services Protocol 
(Category B deliverable). 
 
Analytical results with analytes identified in both the method or instrument blanks and the field 
sample are qualified with a “B” qualifier.  Compounds identified with a “B” qualifier in soil 
samples were chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 
indeno(1,2,3-cd)pyrene, phenanthrene and benzo(g,h,i)perylene.  Compounds identified in 
groundwater samples with a “B” qualifier were di-n-butyl phthalate and phenanthrene.   
 
Analytical results qualified with a “J” qualifer indicate that the results are estimated.  The 
concentration detected falls between the method detection limit (MDL) and the reporting limit 
(RL).  The MDL is the lowest concentration that the instrument can detect an analyte and the RL 
is the lowest concentration at which an analyte can be detected in a sample and its concentration 
can be reported with a reasonable degree of accuracy and precision.   
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7.0 HUMAN HEALTH RISK ASSESSMENT 

 
7.1 HHRA OBJECTIVES 
The objective of the HHRA is to evaluate potential risks to human health under current and 
reasonably foreseeable future conditions.  The risk assessment is consistent with the regulations 
and guidelines set forth by the USEPA and the USACE.   
 
The evaluation of human health risks was divided into four major sections:  hazard identification, 
exposure assessment, toxicity assessment and risk characterization.  Risks were examined with 
respect to exposure to chemicals detected in surface soil, subsurface soil and groundwater at the 
Site or under the influence of the Site.   
 
7.2 IDENTIFICATION/SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
The first step in the risk assessment process was to identify Site-related chemicals.  Site-related 
chemicals selected for quantitative evaluation were defined as Chemicals of Potential Concern 
(CPCs).  CPCs were identified based on analytical results collected as part of remedial 
investigation activities (see Sections 2.7, 3.0 and 4.0).   
 
One surface soil sample was collected from Outfall No. 4 during the Remedial Investigation. 
This sample was not evaluated for SVOCs as part of the risk assessment because these 
compounds detected in soil from the swale are not suspected to be from a point source release.  
The SVOCs detected in the sample from the drainage swale are commonly found in ditches that 
receive storm water runoff from asphalt paved surfaces.  The NYSDEC agreed that SVOCs were 
not associated with a discharge from the Site and were likely related to runoff.  PCBs were 
detected in this sample at a concentration that exceeds the USCO for the compound of 100 
µg/kg, but less than the cleanup objective established by the NYSDEC for the remediation of the 
swale of 1,000 µg/kg.  This surface soil sample will be evaluated for PCBs as part of the revised 
risk assessment. 
 
The two groundwater samples (west end pipe and TP-12) collected during the Site Inspection 
(PARS, June 2011) were not used in the revised risk assessment.  IRA activities were performed 
at the Site in September 2011.  These activities included the excavation of a 10 foot by 12 foot 
area in the vicinity of TP-12 and the removal of approximately 2,000 gallons of water.  IRA 
activities also included the removal and capping of an 8 foot section of the 6” line from where 
the west end pipe groundwater sample was collected.  The groundwater samples at TP-12 and the 
west end pipe were collected prior to the IRA activities and it was determined that these samples 
were not representative of current groundwater conditions at the Site. 
 

 17 



PARS 
 

 
Final Remedial Investigation – Human Health Risk Assessment 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
December 2014 

 
In addition to the samples collected during the Remedial Investigation, all subsurface soil 
samples collected during the Site Inspection in November 2010 (Site Inspection Report, PARS, 
June 2011) were used to evaluate subsurface soil CPCs.  Only post-excavation soil sample results 
collected in 2009 from the drainage swale excavation (Remedial Action Report, PARS, March 
2010) were also used to evaluate subsurface CPCs.  The excavation was backfilled using one foot 
of clean fill material; therefore, all post-excavation sample results from the ditch remediation 
were analyzed in the risk assessment as subsurface soil.   
 
A Supplemental Investigation was conducted by PARS in 2012 (Supplemental Investigation, 
PARS, March 2013).  The two subsurface soil and eleven groundwater samples have been 
included in the risk assessment.  Analytical result summary tables for samples used for the CPC 
selection are included in Appendix E.  Volume II includes laboratory reports for samples 
collected as part of the Remedial Investigation and IRA discussed in Sections 3.0, 4.0 and 5.0.  
Volume III includes the reports and associated laboratory reports from previous investigation and 
remediation activities conducted by PARS.  Additionally, Volume III includes laboratory 
analytical results from the supplemental investigation performed in 2012. 
 
7.3 INITIAL SCREENING 
The analytical results from the sampling events were evaluated and compared to applicable 
regulatory standards.  Compounds detected at concentrations above the applicable standards were 
selected as part of the initial screening process.   
 
The following subsections outline the findings of the sampling events.    
 
7.3.1 Soil 
Soil sample results were compared to the applicable NYSDEC USCO and the NYSDEC CSCO, 
which are more stringent than the EPA RSL.  A compound was selected for secondary screening if 
the concentration exceeded the USCO which are the more conservative cleanup objective.  All soil 
samples collected were evaluated as subsurface soil, which is defined as any soil sample collected 
at a depth greater than 1.0 feet bgs. 
 
The compounds that were detected at concentrations above the applicable USCO in subsurface 
soils were acetone, benzo(a)anthracene, dibenz(a,h)anthracene, chrysene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene and PCBs (Aroclor 1254 and 
Aroclor 1260).  These compounds were selected for further evaluation as CPCs using the 
secondary screening process (see Section 7.4).   
 
One surface soil sample was collected at Outfall No. 4.  Aroclor 1260 was detected at a 
concentration above the applicable USCO in the surface soil sample. This compound was 
selected for further evaluation as a CPC using the secondary screening process (see Section 7.4) 
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7.3.2 Groundwater 

Groundwater sample results were compared to the NYSDEC Class GA criteria.  The compounds 
that were detected at concentrations above the criteria were benzene, trichlorofluoromethane, 
benzo(a)anthracene, benzo(b)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, trichloroethene and 
PCBs (Aroclor 1254 and 1260).  These compounds were selected for further evaluation as CPCs 
using the secondary screening process (Section 7.4). 
 
7.4 SECONDARY SCREENING 
All compounds selected as part of the initial screening process, which were detected at 
concentrations above the applicable USCO, were carried into the secondary screening process. 
Evaluation of compounds for the secondary screening process is based on the guidelines set forth 
in the USEPA Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation 
Manual (RAGS).   
 
The frequency of detection, mean, range, and maximum detection concentration were calculated 
for each compound and media type.  The frequency of detection was calculated by dividing the 
total number of samples collected during the sampling events by the total number of detections 
for each compound.  The range is the minimum and maximum detected concentration for the 
compound for all sampling events.   
 
The mean was calculated for each compound by adding the detected concentrations and dividing 
by the total number of samples.  If the compound was not detected in the sample, one half the 
method detection limit was used based on Section 5.3.3 of the USEPA Risk Assessment 
Guidance for Superfund:  Volume I, Human Health Evaluation Manual Part A.  For field 
duplicate samples, the higher concentration of the compound detected in the sample or its field 
duplicate was used for the sample location. Samples denoted with the lab qualifier J and B were 
also used in the risk assessment.  A description of these qualifiers is listed in Section 6.1.2. 
 
The 95% upper concentration limit (UCL) was calculated using updated PRO UCL 5.0.00 
Software developed by Lockheed Martin and the USEPA (Calculating Upper Confidence Limits 
for Exposure Point Concentrations at Hazardous Waste Sites) using the appropriate statistical 
method based on the distribution of data.  All detected and non-detected concentrations were 
included.  In some cases, there was an insufficient number of detections and the 95% UCL could 
not be calculated for the compound.    If the UCL could not be calculated, the maximum detected 
concentration for the compound was used in the risk assessment. 
 
Based on the distribution of statistical data for some of the groundwater and subsurface soil 
samples, the Pro UCL Software recommended using the 97.5% UCL, which yields a more 
conservative assessment.  The results of the 95% and 97.5% UCL calculations are included in 
Appendix F.   
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The 95% or 97.5% UCL was used as the exposure point concentration (EPC) for each compound. 
The EPC is an estimate of the mean concentration of a compound found in a specific medium at 
an exposure point.  If the compound was selected for additional analysis in the HHRA, the UCL 
was used as the EPC for the rest of assessment.  If the UCL could not be determined, the 
maximum detected concentration for the compound was used as the EPC.   
 
The maximum detected concentration for each compound identified as part of the initial 
screening process was compared to the respective Regional Screening Level (RSL) presented in 
the USEPA Regional Screening Tables.  Groundwater samples were compared to the RSL 
Tapwater Supporting Table and the surface soil sample was compared to the RSL Residential 
Table.   
 
According to the U.S. Army, the proposed future reuse within the impacted area of the Site 
includes a paved parking lot and commercial building.  Residential use of the Site is not 
proposed due to the close proximity to the airport.  There is no anticipated future use of the Site 
for residential purposes.  A deed restriction prohibiting future residential land use will be 
established during the transfer of the Site. Additional information regarding the use of the Site is 
located in Section 7.6.2.  Based on this information, subsurface soil samples were compared to 
the RSL Industrial Soil Table.  The RSL is a chemical-specific, conservative, risk-based 
concentration for individual contaminants in air, drinking water and soil that may warrant further 
investigation or site cleanup.  The RSL was used for the secondary screening selection to ensure 
a conservative assessment.  RSL values and results of the secondary screening calculations are 
presented in Table 4 through Table 6.  CPCs identified as part of the secondary screening process 
are shown in Table 7.   
 
7.4.1 Evaluation of Subsurface Soil Compounds  
Based on the initial screening of subsurface soil samples, compounds evaluated using the 
secondary screening process were acetone, benzo(a)anthracene, dibenz(a,h)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, Aroclor 
1254 and Aroclor 1260.  The maximum detected concentration was compared to the RSL 
presented in the USEPA Regional Screening Tables for Industrial Soil.  The RSL values are 
shown in Table 4. 
 
Acetone was detected in 39 of the 60 subsurface soil samples at concentrations ranging from 
0.0067 to 0.34 milligrams per kilogram (mg/kg).  The 95% UCL was calculated to be 0.037 
mg/kg using the 95% KM (Percentile Bootstrap) Method.  The maximum detected concentration 
of 0.34 mg/kg was less than the industrial soil RSL for acetone of 670,000 mg/kg.  Acetone is not 
considered a CPC at the Site.     
 
Benzo(a)anthracene was detected in 44 of the 66 subsurface soil samples at concentrations 
ranging from 0.0089 to 10.0 mg/kg.  The 97.5% UCL was calculated using the KM Chebyshev 
Method and was determined to be 1.55 mg/kg.  The maximum detected concentration of 10.0 
mg/kg was greater than the industrial soil RSL for benzo(a)anthracene of 2.9 mg/kg.  Therefore, 
benzo(a)anthracene is considered a CPC at the Site.     
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Dibenz(a,h)anthracene was detected in 15 of the 66 subsurface soil samples at concentrations 
ranging from 0.01 to 2.3 mg/kg.  The 95% UCL was calculated using the KM Chebyshev Method 
and was determined to be 0.247 mg/kg.  The maximum detected concentration of 2.3 mg/kg was 
greater than the industrial soil RSL for dibenz(a,h)anthracene of 0.29 mg/kg.  Therefore, 
dibenz(a,h)anthracene is considered a CPC at the Site.     
 
Chrysene was detected in 43 of the 66 subsurface soil samples at concentrations ranging from 
0.0078 to 9.7 mg/kg.  The 97.5% UCL was determined to be 1.516 mg/kg using the KM 
Chebyshev Method.  The maximum detected concentration of 9.7 mg/kg was less than the 
industrial soil RSL for chrysene of 290 mg/kg.  Chrysene is not considered a CPC at the Site.  
 
Benzo(b)fluoranthene was detected in 49 of the 66 subsurface soil samples at concentrations 
ranging from 0.0048 to 14.0 mg/kg.  The 97.5% UCL was determined to be 2.024 mg/kg using 
the KM Chebyshev Method.  The maximum detected concentration of 14.0 mg/kg was greater 
than the industrial soil RSL for benzo(b)fluoranthene of 2.9 mg/kg.  Benzo(b)fluoranthene is 
considered a CPC at the Site.     
 
Benzo(k)fluoranthene was detected in 43 of the 66 subsurface soil samples at concentrations 
ranging from 0.0042-6.5 mg/kg.  The 97.5% UCL was determined to be 0.952 mg/kg using the 
KM Chebyshev Method.  The maximum detected concentration of 6.5 mg/kg was less than the 
industrial soil RSL for benzo(k)fluoranthene of 29 mg/kg.  Benzo(k)fluoranthene is not 
considered a CPC at the Site. 
 
Benzo(a)pyrene was detected in 44 of the 66 subsurface soil samples at concentrations ranging 
from 0.007 to 14.0 mg/kg.  The 97.5% UCL was determined to be 1.963 mg/kg using the KM 
Chebyshev Method.  The maximum detected concentration of 14.0 mg/kg was greater than the 
industrial soil RSL for benzo(a)pyrene of 0.29 mg/kg.  Benzo(a)pyrene is considered a CPC at 
the Site. 
 
Indeno(1,2,3-cd)pyrene was detected in 38 of the 66 subsurface soil samples at concentrations 
ranging from 0.062 to 8.8 mg/kg.  The 97.5% UCL was determined to be 1.113 mg/kg using the 
KM Chebyshev Method.  The maximum detected concentration of 8.8 mg/kg was greater than 
the industrial soil RSL for indeno(1,2,3-cd)pyrene of 2.9 mg/kg.  Indeno(1,2,3-cd)pyrene is 
considered a CPC at the Site. 
 
Aroclor 1254 was detected in 27 of the 83 subsurface soil samples at concentrations ranging from 
0.007 to 18.0 mg/kg.  The 97.5% UCL was determined to be 2.793 mg/kg using the KM 
Chebyshev Method.  The maximum detected concentration of 18.0 mg/kg was greater than the 
industrial soil RSL for Aroclor 1254 of 1.0 mg/kg.  Aroclor 1254 is considered a CPC at the Site. 
 
Aroclor 1260 was detected in 15 of the 83 subsurface soil samples at concentrations ranging from 
0.025 to 1.6 mg/kg.  The 95% UCL was determined to be 0.14 mg/kg using the KM Percentile 
Bootstrap Method.  The maximum detected concentration of 1.6 mg/kg was greater than the 
industrial soil RSL for Aroclor 1260 of 1.0 mg/kg.  Aroclor 1260 is considered a CPC at the Site. 
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7.4.2 Evaluation of Surface Soil Compounds  
Aroclor 1260 was evaluated as part of the secondary screening process for surface soil at Outfall 
No. 4.  Since the sample was collected outside the security fence and the surface soil could be 
accessed by a child trespasser, the maximum detected concentration was compared to the RSL 
presented in the USEPA Regional Screening Tables for Residential Soil.  The RSL value is 
shown in Table 5. 
 
Aroclor 1260 was detected in the surface soil sample at a concentration of 0.21 mg/kg.  The 95% 
UCL was not calculated because there were not enough detected values to compute meaningful 
or reliable statistics and estimates.  The maximum detected concentration of 0.21 mg/kg was less 
than the residential RSL for Aroclor 1260 of 0.24 mg/kg.  Therefore, Aroclor 1260 in surface soil 
is not considered a CPC at the Site. 
 
7.4.3 Evaluation of Groundwater Compounds  
Compounds evaluated as part of the secondary screening process for groundwater were benzene, 
trichlorofluoromethane, benzo(a)anthracene, benzo(b)fluoranthene, chrysene, indeno(1,2,3-
cd)pyrene, trichloroethene and PCBs (Aroclor 1254 and 1260).  The maximum detected 
concentration was compared to the RSL presented in the USEPA Regional Screening Tables for 
tap water.  The RSL values are shown in Table 6. 
 
Benzene was detected in 3 of the 19 groundwater samples at concentrations ranging from 0.51 to 
1.6 µg/L.  The 95% UCL was not calculated because there were not enough detected values to 
compute meaningful or reliable statistics and estimates.  The maximum detected concentration of 
1.6 µg/L was greater than the tap water RSL for benzene of 0.45 µg/L.  Therefore, benzene is 
considered a CPC at the Site. 
 
Trichlorofluoromethane was detected in 1 of the 19 groundwater samples at a concentration of 
6.3 µg/L.  The 95% UCL was not calculated because there were not enough detected values to 
compute meaningful or reliable statistics and estimates.  The maximum detected concentration of 
6.3 µg/L was less than the tap water RSL for trichlorofluoromethane of 1,100 µg/L.  Therefore, 
trichlorofluoromethane is not considered a CPC at the Site.   
 
Benzo(a)anthracene was detected in 3 of the 17 groundwater samples at concentrations ranging 
from 0.44 to 0.85 µg/L.  The 95% UCL was not calculated because there were not enough 
detected values to compute meaningful or reliable statistics and estimates.  The maximum 
detected concentration of 0.85 µg/L was greater than the tap water RSL for benzo(a)anthracene 
of 0.034 µg/L.  Therefore, benzo(a)anthracene is considered a CPC at the Site.   
 
Benzo(b)fluoranthene was detected in 1 of the 17 groundwater samples at a concentration of 1.1 
µg/L.  The 95% UCL was not calculated because there were not enough detected values to 
compute meaningful or reliable statistics and estimates.  The maximum detected concentration of 
1.1 µg/L is greater than the RSL for benzo(b)fluoranthene of 0.034 µg/L.  Therefore, 
benzo(b)fluoranthene is considered a CPC at the Site. 
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Chrysene was detected in 3 of the 17 groundwater samples at concentrations ranging from 0.39 to 
0.77 µg/L.  The 95% UCL was not calculated because there were not enough detected values to 
compute meaningful or reliable statistics and estimates.  The maximum detected concentration of 
0.77 µg/L was less than the tap water RSL for chrysene of 3.4 µg/L.  Therefore, chrysene is not 
considered a CPC at the Site.   
 
Indeno(1,2,3-cd)pyrene was detected in 1 of the 17 groundwater samples at a concentration of 
0.91 µg/L.  The 95% UCL was not calculated because there were not enough detected values to 
compute meaningful or reliable statistics and estimates.  The maximum detected concentration of 
0.91 µg/L is greater than the RSL for indeno(1,2,3-cd)pyrene of 0.034 µg/L.  Therefore, 
indeno(1,2,3-cd)pyrene is considered a CPC at the Site. 
 
Trichloroethene was detected in 2 of the 19 groundwater samples at concentrations of 0.58 and 
7.8 µg/L.  The 95% UCL was not calculated because there were not enough detected values to 
compute meaningful or reliable statistics and estimates.  The maximum detected concentration of 
7.8 µg/L is greater than the RSL for trichloroethene of 0.49 µg/L.  Therefore, trichloroethene is 
considered at CPC at the Site. 
 
Aroclor 1254 was detected in 1 of the 17 groundwater samples at a concentration of 2.0 µg/L.  
The 95% UCL was not calculated because there were not enough detected values to compute 
meaningful or reliable statistics and estimates.  The maximum detected concentration of 2.0 µg/L 
is greater than the RSL for Aroclor 1254 of 0.039 µg/L.  Therefore, Aroclor 1254 is considered a 
CPC at the Site. 
 
Aroclor 1260 was detected in 3 of the 17 groundwater samples at concentrations ranging from 
0.77 to 13.0 µg/L.  The 95% UCL was not calculated because there were not enough detected 
values to compute meaningful or reliable statistics and estimates. The maximum detected 
concentration of 13.0 µg/L is greater than the RSL for Aroclor 1260 of 0.039 µg/L.  Therefore, 
Aroclor 1260 is considered a CPC at the Site. 
 
7.5 SUMMARY OF CPC SELECTION 
All compounds identified through the secondary screening process as CPCs will be considered in 
the risk assessment.  A summary table showing the final selected compounds for each medium is 
shown in Table 7. 
 
The CPCs identified in subsurface soil are benzo(a)anthracene, dibenz(a,h)anthracene, 
benzo(b)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, Aroclor 1254 and Aroclor 1260.  
 
The CPCs identified in groundwater are benzene, benzo(a)anthracene, benzo(b)fluoranthene, 
indeno(1,2,3-cd)pyrene, trichloroethene, Aroclor 1254 and Aroclor 1260. 
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7.6 EXPOSURE ASSESSMENT 
7.6.1 Characterization of Exposure Setting  
An exposure assessment was conducted to identify the potential for human contact to compounds 
detected in soil and ground water at the Site.  Current land use and future planned land use 
conditions were examined to evaluate actual and potential exposures.  The physical and geologic 
conditions at the Site are described in Section 2.0. 
 
7.6.2 Potentially Exposed Population  
The Site is currently vacant and adjacent to the Niagara Falls International Airport, between the 
ends of Runway 6 and Runway 10R.  Changes in the season do not affect the activities at the Site 
and there are no residential or recreational activities.  The proposed future reuse within the 
impacted area includes a paved parking lot and commercial building.  There is no anticipated 
future use of the Site for residential purposes.  A deed restriction prohibiting future residential 
land use will be established during the transfer of the Site.   
 
According to the Draft Sustainable Airport Master Plan from the Niagara Falls International 
Airport, there are several potential non compatible land uses along Porter Road in the vicinity of 
the Runway 6 end.  The land uses include several residential structures, as well as a mobile home 
park and several hotels (McFarland Johnson, 2014).  Residential use of the Site is not proposed 
due to the close proximity to the airport.  Therefore, residential populations have not been 
considered as part of the risk assessment for potential exposure to subsurface soils and 
groundwater. 
 
While a trespasser might gain access to the Site, they would not come into contact with 
subsurface soil or groundwater.  Therefore, the trespasser scenario will not be evaluated for 
subsurface soil and groundwater.   
 
One surface soil sample was collected from outside the fence at Outfall No. 4.  A child trespasser 
may have access to this location.  No compounds at this location were selected during the 
secondary screening process because the detected concentration of Aroclor 1260 was below the 
residential RSL.  Therefore, a child trespasser will not be considered for the surface soil sample 
location outside of the fence line. 
 
Based on the anticipated future use of the Site and the proposed deed restriction prohibiting 
residential use of the Site, the following populations will be evaluated in the risk assessment: 
commercial/industrial workers and construction workers.  
 
7.6.3 Identification of Exposure Pathway – Subsurface Soils  
Release of potential compounds of concern in subsurface soil may result in exposure to individuals 
through three major pathways (direct contact, inhalation and ingestion).   
 
7.6.3.1  Dermal Exposure through Direct Contact 
Direct contact with contaminated soil through construction may result in dermal exposure.  Both 
organic and inorganic compounds may be absorbed through the skin from exposure to soil.  
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Future use of the Site is commercial/industrial; therefore, the potential exists for direct exposure by 
construction crews and other workers performing intrusive activities at the Site.  Dermal exposure 
to subsurface soil by the construction worker and commercial/industrial worker will be considered 
as a pathway of concern. 
 
7.6.3.2  Inhalation from Particulates 
If the correct conditions exist, contaminated soils can become airborne resulting in exposure 
through inhalation.     
 
While the Site does contain some vegetation and grass, there is a potential for land disturbance 
during construction activities that may allow soil particulates to become airborne.  Based on this 
information, inhalation from soil particulates is considered a pathway of concern for future 
construction and commercial/industrial workers at the Site. 
 
7.6.3.3  Incidental Ingestion 
Incidental ingestion of soil can occur in adults by consuming or placing in one’s mouth objects, 
food, cosmetics, cigarettes and hands that may have either come in direct contact with soil or 
been contaminated with soil particulates carried by the wind.  Therefore, incidental ingestion is 
considered a pathway of concern and will be analyzed for the construction and 
commercial/industrial worker. 
 
7.6.3.4  Vapor Intrusion to Indoor Air Pathway from Soil 
Subsurface soil sample results were compared to the screening levels in the USEPA OSWER 
Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and 
Soils (Subsurface Vapor Intrusion Guidance (USEPA, 2002a).  Compounds detected in 
subsurface soil samples do not have screening levels; therefore, vapor intrusion to indoor air 
from subsurface soils will not be considered in this risk assessment. 
 
7.6.4 Identification of Exposure Pathway – Groundwater  
Release of CPCs to groundwater may result in exposure to individuals through four major 
pathways, including ingestion of groundwater as a drinking source, incidental ingestion, inhalation 
of vapor phase chemicals through exposure of groundwater and dermal exposure through direct 
contact of groundwater.   
 
7.6.4.1 Drinking Source 
Contaminated water used for drinking or cooking can cause exposure to individuals and population. 
Drinking water at the Niagara Falls AFRC is derived from public water.    Therefore, the pathway 
of ingestion of groundwater is not a potential risk. 
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7.6.4.2 Incidental Ingestion 
Incidental ingestion of exposed groundwater during construction activities or trenching may occur 
sporadically through splashing during excavation activities.  Since future use of the Site is 
industrial/commercial and depth to water varies from 2 to 6 feet bgs, it is possible for groundwater 
to be exposed during excavation and trenching work.  Therefore, the pathway of incidental 
ingestion of exposed groundwater will be considered for the construction worker. 
 
7.6.4.3 Inhalation of Volatiles through Exposed Groundwater  
Since future use of the Site is industrial/commercial and depth to water varies from 2 to 6 feet bgs, 
it is possible for groundwater to be exposed during excavation and trenching work.  Therefore, the 
pathway of inhalation will be considered for exposed groundwater to the construction worker. 
 
Contaminants with molecular weights less than 200 g/mol and a Henry’s Law constant greater than 
1.0E-5 atm-m3/mol have the highest potential for volatilization (EPA, 1996).  
 
Only two of the seven CPCs identified in groundwater have molecular weights less than 200 g/mol 
and Henry’s Law Constant greater than 1.0E-5 atm-m3/mol.  These CPCs are benzene and 
trichloroethene.  Volatilization of contaminants from groundwater will be considered as a pathway 
of concern for benzene and trichloroethene.  
 
7.6.4.4 Dermal Exposure  
Direct dermal exposure to groundwater can cause both inorganic and organic contaminants in water 
to be absorbed through the skin.  Potential dermal exposure to groundwater could occur during 
drilling, excavation and other construction activities at the Site.  Therefore, dermal exposure to 
groundwater to the construction worker will be considered as a pathway of concern.  
 
7.6.4.5 Vapor Intrusion to Indoor Air from Groundwater  
In accordance with USEPA OSWER Guidance for Evaluating the Vapor Intrusion to Indoor Air 
Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance (USEPA, 2002a), 
benzene and trichloroethene in groundwater were selected in the primary screening level as 
contaminants with potential toxic and volatile properties for vapor intrusion.  
 
The maximum detected concentrations in groundwater samples for benzene and trichloroethene 
were 1.6 and 7.8 ug/L, respectively.  These concentrations were inputted into the USEPA 
OSWER Vapor Intrusion Assessment, Groundwater Concentration to Indoor Air Concentration 
Calculator Version 3.3.1 (USEPA, May 2014).  The calculator assumed a commercial exposure 
scenario with a target risk of 1.00E-06 for carcinogens and a target hazard quotient of 1.0 for 
non-carcinogens.  The average groundwater temperature used was 13.52 °C based on 
groundwater sampling logs from the Site.  The calculations are included in Appendix G.  
 
The calculated groundwater screening Vapor Intrusion Carcinogenic Risk levels for benzene and 
trichloroethene were 1.3 E-07 and 5.9 E-07, respectively.  This is below the screening risk of 
1.00 E-06.  Therefore, vapor intrusion to indoor air from groundwater will not be considered in 
this risk assessment. 
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7.6.5 Summary of Exposure Pathways 
A summary of potential exposure pathways at the Site is outlined in Table 8.  After examining 
current and reasonably foreseeable future uses of the Site, as well as contaminated media and the 
nature of the contaminants, six pathways of exposure have been identified.  These exposures are 
dermal exposure to subsurface soil and groundwater, inhalation of subsurface soil particulates, 
incidental ingestion of subsurface soil and groundwater, and inhalation of groundwater.  The 
construction worker will be examined for all pathways.  The industrial/commercial worker will 
be examined for exposure to subsurface soil via dermal exposure, inhalation of particulates and 
incidental ingestion. 
 
7.6.6 Estimation of Exposure  
Once potential exposure pathways and potentially-exposed populations have been identified, the 
degree of exposure must be estimated as part of the assessment.  The degree of exposure is 
evaluated by determining the contaminant concentrations that the population may be exposed, as 
well as the duration of the exposure and exposure pathways.  These steps are necessary to 
estimate the dose of the contaminant to the exposed individual.  This analysis is presented in the 
following subsections. 
 
7.6.6.1 Estimation of Exposure Point Concentrations 
To quantitatively estimate the risk of exposure to an individual, the concentration of the CPC 
must be known or estimated.  This concentration is referred to as the EPC.   
 
The EPC calculations follow the guidance of USEPA regulations, which recommends using the 
95% UCL of the mean concentration.  The 95% UCL was calculated using the recommended 
PRO UCL 5.0.00 software.  EPC values are shown in Section 7.4.1 and 7.4.3.  All calculations 
are included in Appendix F.  For data sets that could not be tested for normality due to the small 
sample size, the maximum detected concentration was used as the EPC.  The EPCs for all CPCs 
are included in Tables 4, 5 and 6.   
 
Quantitative exposure estimates are derived by combining EPCs with information describing the 
extent, frequency and duration of exposure for each receptor of concern.  An overview of the 
approach used to quantify exposures is presented in the following subsection.  The approach is 
consistent with guidance provided by the USEPA. 
 
7.6.6.2 Reasonable Maximum Exposure 
Based on USEPA risk assessment guidance, exposures are quantified by estimating the 
Reasonable Maximum Exposure (RME) associated with each pathway of concern.  The RME is 
the maximum exposure that is reasonably expected to occur at a site under both current and 
future land-use conditions.  The RME or intake estimate for a given pathway is derived by 
combining the EPC for each compound with reasonable maximum values describing the extent, 
frequency and duration of exposure (USEPA, 1989b).  The RME is intended to place a 
conservative upper-bound limit on the potential risk.   
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The general equation used for calculating chemical intake in this risk assessment is: 
 

Intake = C x CR x RAF x EF x ED 
             BW x AT  

Where: 
 
Intake    daily intake averaged over the exposure period 
C        concentration of the chemical in the exposure medium (EPC) 
CR      contact rate for the medium of concern 
RAF   relative absorption factor 
EF    exposure frequency 
ED   duration of exposure 
BW   body weight of the exposed individual (standard default value) 
AT   averaging time (for carcinogens, 25,550 days)  
 
Intake calculations were performed for the construction worker and commercial/industrial worker 
at the Site.  Exposure factors at the Site were selected in accordance with the RAGS guidelines, 
the USEPA Exposure Factors Handbook and the USEPA Supplemental Guidance:  Update of 
Standard Default Exposure Factors (OSWER Directive 9200.1-120).  To ensure a conservative 
estimation for the commercial/industrial worker, the exposure frequency was 250 days and the 
exposure duration was 25 years.  For the construction worker, the exposure frequency was 180 
days and the exposure duration was 1 year.  The average time period for lifetime exposure was 
70 years (25,550 days) for carcinogenic risk.  The body weight used for an adult was 80 
kilograms, which is the standard default value for body weight.  Additional values specific to 
each pathway are detailed in the next subsection. 
 
7.6.7 Calculation of Intake  
Below are the equations used to calculate total intakes for the identified potential pathways. 
 
Dermal exposure from subsurface soil (construction worker and industrial/commercial worker)  
 
          DAevent = Csoil x CF x AF x ABSd 
 

Dermal absorbed dose (mg/kg-day) = DA x EF x ED x EV x SA 
                           BW x AT 

DA        Absorbed dose per event (mg/cm2-event) 
Csoil   Chemical concentration (EPC in mg/kg)  
CF         Conversion factor (10-6 kg/mg) 
AF   Soil to Skin Adherence Factor (mg/cm2 –event) 
ABS  Absorption Fraction 
EF   Exposure frequency (days/year) 
ED   Exposure duration (years) 
EV  Event frequency (events/day) 
SA    Skin surface area available for contact (cm2)  
BW  Body weight (kg) 
AT   Averaging Time (lifetime in years x 365 days per year) 
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The dermal exposure equation was taken from RAGS Part E: Supplemental Guidance for Dermal 
Risk Assessments, Equations 3.11 and 3.12.  The EPC was expressed in mg/kg and varied for 
each specific compound.  The skin surface available for contact by a worker assumed exposure of 
the head, hands and arms of an adult male (3,470 cm2) and the soil to skin adherence factor was 
assumed to be 0.12 mg/cm2 for the commercial/industrial worker and 0.3 mg/cm2 for the 
construction worker as recommended by the Supplemental Guidance for Developing Soil 
Screening Levels for Superfund Sites (USEPA 2002) and the USEPA OSWER Directive 9200.1-
120.  The absorption fraction (ABS) value varied for each compound and was obtained from 
Exhibit 3-4 of RAGS Part E.  Calculations for dermal exposure from subsurface soil are 
presented in Tables 9 and 10.   
 
Inhalation exposure from subsurface soil (construction worker and industrial/commercial worker)  
 

Exposure concentration (ug/m3) = CA x ET x EF x ED  
                             AT 

Where: 
CA   Chemical concentration in air (ug/m3)  
ET    Exposure time (hours/day)  
EF   Exposure frequency (days/year)  
ED   Exposure duration (years) 
AT   Averaging Time (lifetime in years x 365 days/year x 24 hours/day) 
 
The inhalation exposure equation was taken from RAGS Part F: Supplemental Guidance for 
Inhalation Risk Assessments, Equation 6.  The EPC was converted to ug/m3 and varied for each 
specific compound.  Exposure concentration calculations for inhalation from subsurface soil are 
presented in Tables 11 and 12.     
 
In order to convert the concentration of compounds in soil to air, the soil concentration was 
divided by a particle emission factor (PEF).  The PEF describes the fraction of each COPC in 
exposed subsurface soil that becomes airborne in particulate form.  The PEF was obtained from 
the Regional Screening Level Industrial Soil Tables and was 1.4E9 m3/kg for all compounds.   
 
Incidental ingestion from subsurface soil (construction worker and industrial/commercial worker)  
 

Intake (mg/kg-day) = CS x IR x CF x FI x EF x ED 
               BW X AT 

CS    Chemical concentration (EPC in mg/kg)  
IR          Ingestion rate (mg of soil per day) 
CF         Conversion factor (10-6 kg/mg) 
FI   Fraction Ingested from Contaminated Source (no unit) 
EF   Exposure frequency (days/year) 
ED   Exposure duration (years) 
BW  Body weight (kg) 
AT   Averaging Time (lifetime in years x 365 days per year) 
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The ingestion exposure equation was taken from RAGS Part A: Risk Assessment Guidance for 
Superfund, Exhibit 6-14.  EPC was expressed in mg/kg and varied for each specific compound.  
The ingestion rate was assumed to be 100 mg/day for the commercial/industrial worker and 330 
mg/day for the construction worker based on RAGS Part A (USEPA, 1992), the Supplemental 
Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA 2002) and the 
USEPA OSWER Directive 9200.1-120.  The conversion factor was 10-6 mg/kg.  The fraction 
ingested from a contaminated source was assumed to be 100%.  Absorbed dose calculations for 
incidental ingestion from subsurface soil are presented in Tables 13 and 14.   
 
Inhalation of volatiles from exposed groundwater (construction worker) 
 

Exposure concentration (ug/m3) = CA x ET x EF x ED  
       AT 

Where: 
CA   Chemical concentration in air (ug/m3)  
ET    Exposure time (hours/day)  
EF   Exposure frequency (days/year)  
ED   Exposure duration (years) 
AT   Averaging Time (lifetime in years x 365 days/year x 24 hours/day) 

                             
The inhalation exposure equation was taken from RAGS Part F: Supplemental Guidance for 
Inhalation Risk Assessments, Equation 6.  The EPC was converted to ug/m3 and varied for each 
specific compound.   Exposure concentration calculations for inhalation from groundwater are 
presented in Table 15.   
 
In order to convert the concentration of compounds in groundwater to air, guidance provided by 
the Virginia Department of Environmental Quality (VDEQ), Exposures of Workers to Volatiles 
in a Construction/Utility Trench, was used.  Using Equation 3-1 from the VDEQ guidance, the 
airborne concentration of a contaminant in a trench is calculated below. 

 
Ctrench= Cgroundwater x VF 

 
Where: 
Ctrench  Concentration of the contaminant in the trench (ug/m3) 
Cgroundwater Concentration of the contaminant in groundwater (ug/L) 
VF   Volatilization factor (L/m3)  
 
The volatilization factor was calculated for each compound using Equation 3-4: VF for 
Groundwater Less Than or Equal to 15 Feet and default values provided in Table 3.8 in the 
VDEQ guidance. 
 
     VF = Ki x A x F x 10-3 x 104 x 3,600 
         ACH x V 
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Where: 
Ki  Overall mass transfer coefficient of contaminant (cm/s) 
A  Area of the trench floor (m2) 
F  Fraction of floor through which contaminant can enter (unitless) 
ACH Air changes per hour (h-1) 
V  Volume of trench (m3) 
10-3  Conversion factor (L/cm3) 
104  Conversion factor (cm2/m2) 
3,600 Conversion factor (s/hr) 
 
The Ki values are compound specific and values were obtained from Table 3.8 of the VDEQ 
guidance.  The trench was assumed to be 3 feet wide by 8 feet long by 8 feet deep.   It was 
assumed that there are two air changes per hour.  
 
Dermal exposure from groundwater (construction worker) 
 

 Dermal Absorbed dose (mg/kg-day) = DAevent x EV x ED x EF x SA 
                                                          BW x AT 

DAevent   Absorbed dose per event (mg/cm2-event)  
EV  Event frequency (events/day) 
ED   Exposure duration (years) 
EF   Exposure frequency (days/year) 
SA         Skin averaging surface (cm2) 
BW  Body weight (kg) 
AT   Averaging Time (for carcinogens, lifetime in years x 365 days/year) 
 
The dermal exposure equation was taken from RAGS Part E: Supplemental Guidance for Dermal 
Risk Assessments, Equation 3.1.  The EPC was expressed in milligrams per cubic centimeter 
(mg/cm3) and varied for each specific compound.  The skin surface available for contact by an 
adult worker was 3,470 cm2, as recommended by EPA OSWER Directive 9200.1-120.  Body 
weight was assumed to be 80 kg.  Absorbed dose calculations for dermal exposure from 
groundwater are presented in Table 16.   
 
When the event duration is less than the time it takes for a compound to reach a steady state, the 
following equation is used: 
 

DAevent = 2 x FA x Kp x CW x √ [(6 x Jevent x Tevent) / π] 
 
FA       Fraction absorbed from water (dimensionless) 
Kp       Dermal permeability coefficient (cm/hr) 
CW      Chemical concentration in water (mg/cm3) 
Jevent     Lag time per event (hr/event) 
Tevent    Event duration (hr/event) 
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The fraction absorbed from water is chemical specific and was obtained from RAGS Part E, 
Exhibit B-3.  The dermal permeability constant (Kp) varied for each compound.  Kp values were 
obtained from RAGS Part E: Exhibit B-2. The Jevent is the chemical specific lag time between 
exposure events located in RAGS Part E, Appendix B, Exhibit B-3.  The Tevent is the hours per 
event and was assumed to be 0.58 in accordance with RAGS Part E, Exhibit 3-2.  
 
Incidental ingestion from groundwater (construction worker)  
 
       Intake (mg/kg per day) = CW X IF   
 
IF =           IR x EF x ED 
                    BW X AT 
CW   Chemical concentration in water (mg/L)  
IR          Ingestion rate of water (liters per day) 
EF   Exposure frequency (days/year) 
ED   Exposure duration (years) 
BW  Body weight (kg) 
AT   Averaging Time (days) 
 
The RAGS for Superfund Part A Guidance (USEPA, 1992) does not have an equation for 
incidental ingestion of groundwater by the construction worker.  The above equation is from the 
guidance from Table 3.11:  Groundwater Ingestion for the Construction/Utility Worker from the 
VDEQ.  The CW was the EPC expressed in mg/L and varied for each specific compound.  The 
USEPA does not have suggested values to input for the incidental ingestion of groundwater by a 
construction worker.  The VDEQ Voluntary Remediation Program Risk Assessment Guidance 
Section 3.3.2.2: Construction/Utility Workers uses a default ingestion rate for groundwater by the 
construction worker of 0.02 liters per day.  Absorbed dose calculations for incidental ingestion 
from groundwater are presented in Table 17.   
 
7.7 TOXICITY ASSESSMENT 
7.7.1 Hazard Identification  
The purpose of the toxicity assessment is to define the relationship between the dose of a 
compound and the probability that a carcinogenic or non-carcinogenic effect will occur.  The 
toxicity assessment is divided into two parts: hazard identification and dose-response evaluation. 
As stated in RAGS, hazard identification is the process of determining whether exposure to a 
compound will cause an increase in the incidence of a particular adverse health effect and 
whether the health effect is likely to occur in humans.  The dose-response evaluation quantifies 
the toxicological information and characterizes the relationship between the dose of a compound 
and the incidence of adverse health effects in a population.  Toxicity values are expressed as 
reference doses (RfD) for oral non-carcinogenic effects and slope factors for carcinogenic effects. 
  
Each compound was classified by its degree of carcinogenic properties.  This information was 
obtained from the USEPA Integrated Risk Information System (IRIS).  The USEPA uses a 
weight of evidence narrative to define the level of a carcinogen (Guidelines for Carcinogenic 
Risk Assessment, 2005).  However, all the compounds used in this risk assessment except for 
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benzene and trichloroethene are still listed with IRIS under the old alphanumerical classification 
system (USEPA, 1986).  Ratings for the compounds evaluated as part of the risk assessment are 
included in Tables 18 through 26.  
 
Alphanumerical USEPA Cancer Classification: 
 

A- Human Carcinogen:  There is enough evidence to conclude that it can cause cancer in 
humans. 

 
B1-  Probable Human Carcinogen:  There is limited evidence that it can cause cancer in   

humans, but at present it is not conclusive.  
 

B2-  Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in 
humans, but at present it is far from conclusive. 

 
C- Possible Human Carcinogen:  There is limited evidence that it can cause cancer in 

animals in the absence of human data, but at present it is not conclusive. 
 

D- Not classifiable as to Human Carcinogenicity:  There is no evidence at present that it 
causes cancer in humans. 

 
E- Evidence of Non-Carcinogenicity for Humans:  There is strong evidence that it does 

not cause cancer in humans. 
 

All subsurface soil compounds identified in this risk assessment were rated as B2 by the USEPA 
classification system.  Therefore all toxicity values were evaluated as carcinogens. 
 
In the groundwater compounds, benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-
cd)pyrene, Aroclor 1254 and Aroclor 1260 were rated as B2 by the USEPA classification system. 
Benzene was rated an A by the USEPA classification system and classified as a known/likely 
human carcinogen under the Proposed Guidelines for Carcinogen Risk Assessment (USEPA, 
1996).  Trichloroethene was classified as carcinogenic to humans under Guidelines for 
Carcinogen Risk Assessment (USEPA, 2005).   All toxicity values were evaluated as 
carcinogens. 
 
Although Aroclor 1254 is rated as a B2 carcinogen, risk characterization data exists for non-
cancer risk to dermal exposure.  Therefore, Aroclor 1254 was examined for carcinogenic and 
non-carcinogenic risk to dermal exposure. 
 
Summaries of the Agency for Toxic Substances & Diseases Registry (ATSDR) toxicological 
profiles (ToxFAQs™) were reviewed to determine possible health effects from chronic exposure. 
The ToxFAQs™ are included in Appendix H.   
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7.7.2 Dose Response Evaluation  
The hierarchy of sources for identifying dose-response values was followed using the guidelines 
set forth in Memorandum: Human Health Toxicity Values in Superfund Risk Assessments which 
replaces the guidelines of RAGS Part A.  The USEPA IRIS database was first consulted for all 
compounds.  For compounds not available through IRIS, the USEPA Provisional Peer Reviewed 
Toxicity Values (PPRTVs) and California EPA values (CALEPA) were consulted.   
 
Using the recommended equations for each pathway, the absorbed dose for each CPC was 
calculated for all carcinogens and non-carcinogens.  The slope factor for each compound was 
obtained from the Regional Screening Level Tables.  The slope factor was adjusted for all dermal 
routes of exposure to represent the absorbed amount and not the administered.  The calculated 
absorbed dose for subsurface soil is presented in Tables 18 and 21. 
 
In accordance with RAGS Part E, Exhibit 4-1, toxicity factors for PCBs and PAHs were not 
adjusted for exposure to groundwater.  Therefore, only benzene and trichloroethene required 
adjustment.  The slope factors for benzene and trichloroethene were divided by the oral absorbed 
efficiency value, which was obtained from the RSL tables.  The calculated absorbed dose for the 
compounds in groundwater is presented in Table 25.   
 
7.8 RISK CHARACTERIZATION 
The exposure analysis and toxicity assessment are integrated to develop both the quantitative and 
qualitative risk evaluations.  The average daily intakes calculated as part of the exposure 
assessment were combined with the dose-response values from the toxicity assessment.  The 
methodology used to quantitatively assess carcinogenic risk is described in detail in the following 
subsection.   
 
All compounds with potential carcinogenic effects were evaluated based on guidance from the 
USEPA RAGs.  An individual upper-bound excess lifetime cancer risk was calculated by 
multiplying the calculated estimated daily intake by the appropriate carcinogenic slope factor 
(CSF) for each compound.  The total lifetime cancer risk for simultaneous exposure to all 
chemicals within a pathway was calculated using the summation of each individual chemical.  
 
Non-carcinogens were evaluated based on guidance from the USEPA RAGS.  A non-cancer 
hazard quotient was calculated by dividing the calculated exposure intake by the appropriate 
reference dose for each compound. 
 
The USEPA has developed an estimate of the potential risk for carcinogenic compounds.  
Potential carcinogenic effects are expressed as a probability or risk of cancer resulting from 
exposure to a compound.  The USEPA considers a cancer risk value greater than 1.0E-4 to  
1.0E-6 to represent a potentially unacceptable level of risk (EPA Memo: Role of the Baseline Risk 
Assessment in Superfund Remedy Selection Decisions).   The National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) 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 10E-4 and 10E-6. 
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The non-cancer hazard quotient assumes that there is a level of exposure below which it is 
unlikely for even sensitive populations to experience adverse health effects.  At this point, the 
hazard quotient would equal one.  If the exposure level exceeds this threshold, there may be a 
concern for potential non-cancer effects.   
 
Receptors may have contact with more than one contaminated medium.  The risks of these 
exposures are summed and evaluated to provide a complete characterization of health risks 
associated with contamination at the Site.  The risk characterization summary tables are included 
as Tables 27 and 30. 
 
7.8.1 Summary of Carcinogenic Risk – Subsurface Soil – Commercial/Industrial 
Worker  
The total carcinogenic risk for the future commercial/industrial worker exposure to dermal 
contact from subsurface soil is 3.24E-05.  Cancer risks for dermal contact from subsurface soil 
for each carcinogenic compound are summarized in Table 18.  Benzo(a)pyrene had the highest 
lifetime cancer risk of dermal contact from subsurface soil (1.80E-05).   

 
The total carcinogenic risk for the commercial/industrial worker exposure to inhalation of 
particles from subsurface soil is 3.11E-09.  Cancer risks for inhalation of particles from 
subsurface soil for each carcinogenic compound are summarized in Table 19.  Benzo(a)pyrene 
had the highest lifetime cancer risk of inhalation from subsurface soil particulates (1.30E-09). 
 
The total carcinogenic risk for the commercial/industrial worker exposure to ingestion from 
subsurface soil is 7.77E-06.  Cancer risks for ingestion from subsurface soil for each 
carcinogenic compound are summarized in Table 20.  Benzo(a)pyrene had the highest lifetime 
cancer risk from ingestion of subsurface soil (4.38E-06).  
 
The total cancer risk for commercial/industrial workers from exposure to subsurface soil is 
4.02E-05.  This value is within the acceptable range set by USEPA from 1E-04 to 1E-06.  Total 
cancer risk for commercial/industrial workers from exposure to subsurface soil is summarized in 
Table 27. 
 
7.8.2 Summary of Carcinogenic Risk – Subsurface Soil – Construction Worker  
The total carcinogenic risk for the construction worker exposure to dermal contact from 
subsurface soil is 2.33E-06.  Cancer risks for dermal contact from subsurface soil for each 
carcinogenic compound are summarized in Table 21.  Benzo(a)pyrene had the highest lifetime 
cancer risk of dermal contact from subsurface soil (1.31E-06).   
  
The total carcinogenic risk for the construction worker exposure to inhalation of particles from 
subsurface soil is 8.95E-11.  Cancer risks for inhalation of particles from subsurface soil for each 
carcinogenic compound are summarized in Table 22.  Benzo(a)pyrene  had the highest lifetime 
cancer risk of inhalation from subsurface soil particulates (3.74E-11). 
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The total carcinogenic risk for the construction worker exposure to ingestion from subsurface soil 
is 7.38E-07.  Cancer risks for ingestion from subsurface soil for each carcinogenic compound are 
summarized in Table 23.  Benzo(a)pyrene had the highest lifetime cancer risk from ingestion of 
subsurface soil (4.16E-07).  
 
The total cancer risk for construction workers from exposure to subsurface soil is 3.07 E-06.  
This value is within the acceptable range set by USEPA from 1E-04 to 1E-06.  Total cancer risk 
for workers from exposure to subsurface soil is summarized in Table 27. 
 
7.8.3 Summary of Carcinogenic Risk – Groundwater – Construction Worker  
The total carcinogenic risk for the construction worker exposure to inhalation of volatiles from 
groundwater is 8.19E-07.  Cancer risks for the future construction worker exposure to inhalation 
of volatiles from groundwater for each carcinogenic compound are summarized in Table 24.  
Trichloroethene had the highest lifetime cancer risk of inhalation of volatiles from groundwater 
(5.45E-07). 
 
The total carcinogenic risk for the construction worker exposure to dermal contact from 
groundwater is 1.53E-05.  Cancer risks for the construction worker exposure to dermal contact 
from groundwater for each carcinogenic compound are summarized in Table 25.  Aroclor 1260 
had the highest lifetime cancer risk of dermal contact from groundwater (1.17E-05).  
 
The total carcinogenic risk for the construction worker exposure to incidental ingestion of 
groundwater is 5.73E-08.  Cancer risks for the construction worker exposure to incidental 
ingestion of groundwater for each carcinogenic compound are summarized in Table 26.  Aroclor 
1260 had the highest lifetime cancer risk of incidental ingestion of groundwater (4.58 E-08). 
 
The total cancer risk for construction workers from exposure to groundwater is 1.62E-05.  This 
value is within the acceptable range set by USEPA from 1E-04 to 1E-06.  Total cancer risk for 
workers from exposure to groundwater is summarized in Table 27. 
 
7.8.4 Summary of Risk – Groundwater – Non Carcinogenic – Construction Worker  
The total non-carcinogenic risk for the future construction worker exposure to dermal contact 
from groundwater is 5.45E-02.  Non cancer risks are summarized in Table 28. 
 
The total non-carcinogenic risk for the future worker exposure to groundwater is 5.45E-02, 
which is less than the hazard quotient of 1 set by the USEPA.  Total non-cancer risks for workers 
exposed to groundwater are summarized in Table 30. 
 
7.8.5 Summary of Risk – Subsurface Soil – Non Carcinogenic – Construction Worker  
The total non-carcinogenic risk for the construction worker exposure to dermal contact from 
subsurface soil is 1.28E-02.  Non cancer risks are summarized in Table 29. 
 
The total non-carcinogenic risk for the construction worker exposure to subsurface soil is 1.28E-
02, which is less than the hazard quotient of 1 set by the USEPA.  Total non-cancer risks for 
workers exposed to subsurface soil is summarized in Table 30. 
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7.8.6 Summary of Risk – Subsurface Soil – Non Carcinogenic - Commercial/Industrial 
Worker  
The total non-carcinogenic risk for the commercial/industrial worker exposure to dermal contact 
from subsurface soil is 1.78E-01.  Non cancer risks are summarized in Table 29. 
 
The total non-carcinogenic risk for the commercial/industrial worker exposure to subsurface soil 
is 1.78E-01, which is less than the hazard quotient of 1 set by the USEPA.  Total non-cancer 
risks for workers exposed to subsurface soil is summarized in Table 30. 
 
7.9 UNCERTAINTY IN RISK ESTIMATES 
The interpretation of risk estimates is subject to a number of uncertainties as a result of 
conservative assumptions inherent in risk assessments.  Quantitative human health risk estimates 
are based on numerous conservative assumptions.  These conservative estimates lead to 
uncertainty in exposure and toxicity.  Major sources of uncertainty and their potential effects are 
detailed in Exhibit 1. 
 

Exhibit 1:  Sources of Uncertainty 
Uncertainty Effect Justification 

Exposure point concentration Overestimate 

The 95% UCL was calculated for each 
compound at the Site and used as the EPC 
in the risk assessment calculations.  In 
addition, for sub surface soil, the 97.5% 
UCL yielded an even more conservative 
estimates than the 95% UCL 

Exposure assumptions (frequency, 
duration, time) Overestimate 

Parameters selected are conservative 
estimates of exposure.  This is true for the 
construction worker exposure.  The 
impacted area is approximately one acre of 
the 19.5 acre Site, and the construction 
worker was calculated as spending 180 
days working at the site.  This yields a 
conservative estimate to the total amount of 
risk. 

Exposure assumptions (frequency, 
duration, time) Overestimate 

Parameters selected are conservative 
estimates of exposure.  This is true for the 
commercial/industrial worker exposure.  
The impacted area is approximately one 
acre of the 19.5 acre Site, and the 
commercial/industrial worker was 
calculated as spending 250 days working at 
the site.  This yields a conservative 
estimate to the total amount of risk. 

Degradation of chemicals Overestimate 

All intake calculations and risk estimates 
are based on chemical concentrations from 
previous sampling events.  Concentrations 
will tend to decrease over time as a result 
of degradation. 
 

 37 



PARS 
 

 
Final Remedial Investigation – Human Health Risk Assessment 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
December 2014 

 
Uncertainty Effect Justification 

Extrapolation of animal toxicity data 
to humans Unknown 

Animal studies typically involve high dose 
exposures, while humans are exposed to 
low doses in the environment 

Industrial RSL are not available for 
groundwater Overestimate 

Tap water groundwater screening levels are 
used in the risk assessment, since industrial 
groundwater levels are not available. This 
makes the exposure estimates much more 
conservative. 

Dermal Doses Unknown 

Dermal cancer slope factors and reference 
doses were not listed in the USEPA RSL 
Tables or the IRIS database.  To obtain the 
correct dermal doses, the ingestion values 
were converted following guidelines 
presented in RAGS Part A. 

Fraction Ingested (FI) Overestimate 

The fraction of soil ingested from a 
contaminated source was assumed to be 
100%.  This is a conservative estimate of 
risk to the construction worker. 

 
Exposure factors at the Site were selected in accordance with the RAGS guidelines, the USEPA 
Exposure Factors Handbook and the USEPA Supplemental Guidance: Update of Standard 
Default Exposure Factors (OSWER Directive 9200.1-120).  The guidance recommended a 
default exposure frequency for a commercial/industrial worker of 250 days.  A groundskeeper is 
the most likely profession to be exposed at the Site, since subsurface soil is the only expected 
pathway for a commercial/industrial worker.  It is unlikely that the groundskeeper would spend 
250 days per year constantly exposed to subsurface soils.  Most grounds keeping activities 
(mowing, planting, tilling etc.) do not require continuous digging or subsurface exposure.  
Additionally, during the late fall and winter, weather conditions are not conducive to planting 
and lawn care.  The 250 days of exposure per year assumption is overly conservative and 
overestimates the risk to the commercial/industrial worker at the Site. 
 
In addition to the uncertainties listed in Exhibit 1, the following describes sampling procedures 
conducted during the 2010 Site Inspection and the 2011 Remedial Investigation that may also 
overestimate the calculated risk.   
 
Nine soil samples were collected from a depth interval starting at ground surface (0 feet).  These 
soil probes contained predominantly gravel in the upper foot of the boring, which were not 
included in the sample submitted for laboratory analysis.  Therefore, these samples were 
considered as subsurface soil for the risk assessment.  Four soil samples were collected from a 
depth of 0-4 feet and four soil samples were collected from a depth of 4-8 feet.  The soil boring 
logs for these samples show poor recovery from the macrocore at ranges of 42-56%.  As a result 
of this poor recovery, the sample range was noted as four feet to ensure adequate soil volume for 
lab analysis.  Soil probe logs for the remedial investigation are located in Appendix A.  Soil 
probe logs from the 2011 Site Inspection Report are located in Volume II. 
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Soil samples collected as part of the Site Inspection and Remedial Investigation were biased 
based on field screening for VOCs with an OVM, visual, olfactory and professional judgment as 
determined in the Sampling Plan and in accordance with the requirements of Section 2.4 of the 
NYSEC DER-10/Technical Guidance for Site Investigation and Remediation.  Since the samples 
were collected from intervals that were suspected to be impacted, this bias leads to a more 
conservative risk assessment. 
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8.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

 
8.1 SUMMARY 
The USACE, Louisville District retained the services of PARS to conduct a RI, IRA and HHRA 
at the Niagara Falls Armed Forces Reserve Center located at 9400 Porter Road in Niagara Falls, 
New York.  The RI and IRA were conducted in accordance with the approved QAPP/Sampling 
Plan (PARS, September 2011). 
 
8.1.1 Remedial Investigation 
On September 26 through September 28, 2011, thirty soil probes (16 primary locations and 14 
secondary locations) were advanced at the Site.   Two samples were collected for laboratory 
analysis from each of the probes.  Soil samples collected from the primary locations were submitted 
for TCL VOCs, TCL SVOCs and PCBs analysis.  Secondary soil samples were analyzed at select 
locations based on the results of the primary samples. 
 
Acetone was detected in soil sample SP-23-2-4 at a concentration of 60 µg/kg, slightly exceeding 
the USCO for the compound of 50 µg/kg.  Acetone is a common laboratory contaminant and is not 
considered a contaminant of concern at the Site.  All other detected VOCs were at concentrations 
below their respective USCO and CSCO.     
 
Six SVOCs were detected at concentrations exceeding their respective USCO in soil sample SP-
29-1-3.  Benzo(a)pyrene was also detected at a concentration exceeding the CSCO in this sample. 
Benzo(b)fluoranthene was detected at a concentration exceeding the USCO in soil sample SP-37-
1-3.  SVOCs were not detected in any other samples at concentrations exceeding the respective 
USCO and CSCO. 
 
Total PCB concentrations exceeding the USCO were identified in 5 samples (SP-28-1-3, SP-29-
1-3, SP-30-1-3, SP-32-2-4 and SP-33-0-2).  The concentration of PCBs detected at SP-28-1-3 
also exceeds the CSCO of 1,000 µg/kg.  PCBs were not detected in the remaining samples at 
concentrations exceeding the USCO and CSCO. 
 
At the request of NYSDEC, a surface soil sample was collected at Outfall 4, immediately below the 
vegetative cover within the drainage swale along Porter Road.  The sample was analyzed for TCL 
VOCs, TCL SVOCs and PCBs.  Nine SVOCs were detected at concentrations exceeding the 
respective USCO and 5 SVOCs were detected at concentrations exceeding the respective CSCO.  
The SVOCs detected in the sample from the drainage swale are commonly found in ditches that 
receive storm water runoff from asphalt paved surfaces. Based on maps of the storm water 
drainage system for the Site, discharge to Outfall No. 4 is only from runoff from parking areas.    
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Total PCBs were detected in the outfall sample at a concentration of 210 µg/kg.  This 
concentration exceeded the USCO for the compound of 100 µg/kg, but not the CSCO of 1,000 
µg/kg, which was the cleanup objective established by NYSDEC for the previous remediation of 
the drainage swale.   
  
On September 26 and 27, 2011, 9 temporary microwells were installed in the open probe-holes at 
SP-22, 25, 30, 32, 34, 36, 42, 46 and 49.  Eight groundwater samples were collected and 
analyzed for VOCs, SVOCs, and PCBs.  Samples collected at SP-42 and SP-49 were not 
analyzed for SVOCs and PCBs due to insufficient groundwater recharge. 
 
Benzene was detected at SP-49 and trichlorofluoromethane was detected at SP-22 at 
concentrations slightly exceeding the respective Class GA criteria.  No other VOCs were 
detected in the groundwater samples at concentrations exceeding the respective Class GA 
criteria. 
 
Four SVOCs were detected at concentrations exceeding the respective Class GA criteria at 3 
locations (SP-22, SP-25 and SP-34).  These compounds are benzo(a)anthracene, 
benzo(b)fluoranthene, chrysene, and indeno(1,2,3-cd)pyrene.   
 
Total PCBs were detected in groundwater samples from locations SP-30, SP-32 and SP-36 at 
concentrations exceeding the Class GA Criteria for the compound of 0.09 µg/L.  PCB 
concentrations in these three samples were 0.77 µg/L (SP-30), 3 µg/L (SP-32), and 13 µg/L (SP-
36).  PCBs were not detected in the other groundwater samples at concentrations above the 
laboratory MDL. 
 
8.1.2 Interim Remedial Action 
An IRA was performed on September 29, 2011.  As part of the IRA, an approximately 10-foot 
(north-south) by 12-foot (east-west) area was excavated to a depth of approximately 5 feet bgs in 
the vicinity of the former exploratory excavation, TP-12.  Approximately 40 tons of soil was 
removed from the excavation and stockpiled.   
 
During soil excavation activities, perched groundwater was observed at approximately 2 feet bgs. 
Perched groundwater exhibiting a surface sheen was pumped from the excavation using a 
vacuum truck.  Approximately 2,000-gallons of groundwater was removed from the excavation 
and properly disposed. 
 
At the completion of soil removal activities, an approximate 8-foot long section of the 6-inch 
diameter cast iron fire protection main was removed from within the limits of the excavation. 
The open ends of the pipe were fitted with a Fernco and PVC cap prior to backfilling.  On 
December 8, 2011, the stockpiled soil from the excavation was loaded onto trucks and 
transported off-Site for proper disposal. 
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Five confirmatory soil samples, four (4) sidewall samples and one (1) bottom of excavation 
sample, were collected from the excavation.  The confirmatory soil samples were analyzed for 
TCL VOCs, TCL SVOCs and PCBs.  VOCs, SVOCs and PCBs were not detected in the 
confirmatory samples at concentrations exceeding the applicable USCOs and CSCOs. 
 
8.1.3 Human Health Risk Assessment 
A HHRA was conducted at the Site to evaluate potential risks to human health under current and 
reasonably foreseeable future conditions from exposure to VOCs, SVOCs and PCBs in 
subsurface soils and groundwater.  In addition to the samples collected during the Remedial 
Investigation, all subsurface soil samples collected during the Site Inspection in November 2010 
(Site Inspection Report, PARS, June 2011) were used to evaluate subsurface soil CPCs.  Only 
post-excavation soil sample results collected in 2009 from the drainage swale excavation 
(Remedial Action Report, PARS, March 2010) were also used to evaluate subsurface CPCs.  The 
two subsurface soil and eleven groundwater samples collected during the Supplemental 
Investigation conducted by PARS in 2012 (Supplemental Investigation, PARS, November 2012) 
were also included in the risk assessment.    
 
The CPCs identified in subsurface soil were benzo(a)anthracene, dibenz(a,h)anthracene, 
benzo(b)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, Aroclor 1254 and Aroclor 1260.  
The CPCs identified in groundwater were benzene, benzo(a)anthracene, benzo(b)fluoranthene, 
indeno(1,2,3-cd)pyrene, trichloroethene, Aroclor 1254 and Aroclor 1260. 
 
Potential exposure pathways were examined in the exposure assessment.  Six pathways of 
exposure were identified.  These exposures were dermal exposure to subsurface soil and 
groundwater, inhalation of subsurface soil particulates, incidental ingestion of subsurface soil and 
groundwater, and inhalation of groundwater.  The construction worker was examined for all 
pathways.  The industrial/commercial worker was examined for exposure to subsurface soil via 
dermal exposure, inhalation of particulates and incidental ingestion. 
 
The USEPA considers a cancer risk between 1 in 10,000 (1.0E-4) and 1 in 1,000,000 (1.0E-6) to 
be a potentially acceptable level of risk (EPA Memo:  Role of the Baseline Risk Assessment in 
Superfund Remedy Selection Decisions).  None of the exposure scenarios evaluated in this human 
health risk assessment resulted in a cancer risk exceeding this potentially acceptable range. 
 

• For the construction worker, the total cancer risk from exposure to subsurface soil was 
3.07 E-06.  The total cancer risk from exposure to groundwater was 1.62E-05, resulting in 
a total cancer risk of 2.0 E-05. 

• The total cancer risk for commercial/industrial workers from exposure to subsurface soil 
is 4.02E-05.  This is no potential exposure of the commercial/industrial worker to Site 
groundwater. 

 
Although the quantitative risk estimates were within the high end of the acceptable risk range, 
these calculated values are based on highly conservative exposure frequencies and durations, and 
therefore overestimate the actual risk exposure at the Site.  Uncertainties that may contribute to 
this overestimate are discussed in Section 7.9. 
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Under current or future conditions and based on the quantitative and qualitative analysis of the 
risk assessment, the commercial/industrial and construction worker exposure pathways at the Site 
do not pose an unacceptable risk. 
 
8.2 CONCLUSION AND RECOMMENDATIONS 
Based on the findings summarized in Section 8.1.3, the Site does not pose an unacceptable risk to 
human health.  No further action is therefore recommended for this Site. 
 

 43 



PARS 
 

 
Final Remedial Investigation – Human Health Risk Assessment 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
December 2014 

 

10.0 REFERENCES 

 
McFarland Johnson, 2014.  Draft Sustainable Master Plan- Chapter 3:  Environmental Overview. 
 Available online: http://dynamic-planning.com/NiagaraFalls/Documents/Chapter%203%20-
%20Environmental.pdf 
 
NJDEP, 2008. Inhalation Exposure Pathway Soil Remediation Standards, Basis and Background. 
 
USACE, 1999.  Risk Assessment Handbook Volume 1:  Human Health Evaluation. Department 
of the Army, U.S. Army Corp of Engineers, Washington D.C.  Engineer Manual 200-1-4. 
 
USEPA, 1988.  Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA Office of Solid Waste and Emergency Response EPA/540/G-89/004, Directive 
9355.3-01 
 
USEPA. 1989. Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation 
Manual (Part A), Interim Final. Office of Emergency and Remedial Response, Washington DC. 
EPA/501/1-89/002.  
 
USEPA. 1990c. Guidance for Data Usability in Risk Assessment. Office of Environmental 
Response, Washington DC. EPA/540/G-90/008. 
 
USEPA. 1991. Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions. 
Office of Solid Waste and Emergency Response, Washington DC. Memorandum OSWER 
9355.0-30. 
 
USEPA. 1992. Dermal Exposure Assessment: Principles and Applications.  Office of Health and 
Environmental Assessment, Washington DC. EPA/600/8-91/011B. 
 
USEPA.  1992. Guidelines for Exposure Assessment. Risk Assessment Forum, Washington DC. 
EPA/600Z-92/001. 
 
USEPA 1993. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons. Office of Research and Development, Washington DC. EPA/600/R-93/089. 
 
USEPA. 1996.  Soil Screening Guidance: Technical Background Document.  Office of Solid 
Waste and Emergency Response.  Washington DC.  EPA/540/R95/128. 
 
USEPA. 2000. Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk 
Assessment Bulletins. EPA Region 4, originally published November 1995. Available online 
http://www.epa.gov/Region4/waste/ots/healtbul.htm 
 
USEPA. 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund 
Sites.  Office of Solid Waste Emergency Response.  Washington D.C.  OSWER 9355.4-24 
 

 44 

http://www.epa.gov/Region4/waste/ots/healtbul.htm


PARS 
 

 
Final Remedial Investigation – Human Health Risk Assessment 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
December 2014 

 
USEPA. 2002b. Calculating Upper Confidence Limits for Exposure Point Concentrations at 
Hazardous Waste Sites.  Office of Emergency and Remedial Response, Washington DC. 
OSWER 9285.6-10.  
 
USEPA. 2003. Human Health Toxicity Values in Superfund Risk Assessments. Office of 
Superfund Remediation and Technology Innovation, Washington DC. Memorandum OSWER 
9285.7-53. 
 
USEPA. 2004. Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health 
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Final. Office 
of Superfund Remediation and Technology Innovation, Washington DC. EPA/540/R/99/005. 
OSWER 9285.7-02EP. PB99-963312 
 
USEPA. 2005.  Guidelines for Carcinogen Risk Assessment, Final. Risk Assessment Forum, 
Washington D.C. EPA/630/P-03/001F 
 
USEPA. 2008. Mid-Atlantic Risk Assessment User’s Guide. Available online: 
http:www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/users guide.htm 
 
USEPA. 2009. Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation 
Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment), Final. Office of 
Superfund Remediation and Technology Innovation, Washington DC.  EPA-540-R-070-002. 
OSWER 9285.7-82 
 
USEPA. 2011.  Exposure Factors Handbook: 2011 Edition, Final.  National Center for 
Environmental Assessment, Office of Research and Development, Washington DC. EPA/600/R-
090/052F  
 
USEPA. 2013.  Pro UCL Version 5.0.00 User Guide.  Office of Research and Development, 
Washington D.C.  EPA/600/R-07/041. 
 
USEPA. 2014.  Human Health Evaluation Manual, Supplemental Guidance:  Update of Standard 
Default Exposure Factors.  Office of Solid Waste and Emergency Response. Directive 9200.1-120.

 45 



PARS 
 

 
Final Remedial Investigation – Human Health Risk Assessment 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
December 2014 

 
 
 
 
 
 
 
 
 
 
 

FIGURES 
Figure 1- Site Location Map 
Figure 2- Site Plan 
Figure 3- Soil Sample Location Map December 2010 
Figure 4- Soil Sample Location Map September 2011 
Figure 5- Excavation Location Map 

 







BUILDING 4

BUILDING

24

B
U

I
L

D
I
N

G
 
2

3

BUILDING

22

BUILDING

25

B
U

I
L

D
I
N

G

2
0

BUILDING 26

B
U

I
L

D
I
N

G
 
1

9

APPROXIMATE

PROPERTY LINE

C

A

Y

U

G

A

 
C

R

E

E

K

BUILDING 18

APPROXIMATE

PROPERTY

LINE

P

O

R

T

E

R

 

R

O

A

D

RESEVOIR

DRAIN

F
O

R
M

E
R

B
U

I
L

D
I
N

G
 
2

BUILDING 21

OUTFALL

No.4

OUTFALL No.5

APPROXIMATE LOCATION OF

FORMER 500,000 - GALLON

RESEVOIR

INTERIM REMEDIAL

ACTION EXCAVATION

24"Ø CORRUGATED

PIPE

FORMER 10" DIAMETER

FIRE PROTECTION MAIN

FORMER 6" DIAMETER

FIRE PROTECTION MAIN

0

SCALE IN FEET

1407040

NOTES:

1. BASE MAP ADAPTED FROM A 2008 AERIAL PHOTO AND PROPERTY

LINE DOWNLOADED FROM http://www.bing.com/maps/l  AND FIELD

OBSERVATIONS.

2. THE SIZE AND LOCATION OF EXISTING SITE FEATURES SHOULD BE

CONSIDERED APPROXIMATE.

LEGEND:

MONITORING WELL LOCATION

PRIMARY TEMPORARY WELL LOCATION

SECONDARY TEMPORARY WELL LOCATION

SOIL PROBE LOCATION (SEPT. 2011)

SOIL PROBE AND TEMPORARY WELL LOCATION (SEPT. 2011)

MW-6

TW-3

TW-6

SP-51

SP-36

















PARS 
 

 
Final Remedial Investigation – Human Health Risk Assessment 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
December 2014 

 
 
 
 
 
 
 
 
 

TABLES 
Table 1- Analytical Results Summary Table 
Table 2- Soil Analytical Results 
Table 3- Groundwater Analytical Results 
Table 4- Subsurface Soil CPC Selection 
Table 5- Surface Soil CPC Selection 
Table 6- Groundwater CPC Selection 
Table 7- Final CPC Selection 
Table 8- Summary of Potential Exposure Pathways 
Table 9- Subsurface Soil Dermal Commercial/Industrial 
Table 10- Subsurface Soil Dermal Construction 
Table 11- Subsurface Soil Inhalation Commercial/Industrial 
Table 12- Subsurface Soil Inhalation Construction 
Table 13- Subsurface Soil Ingestion Commercial/Industrial 
Table 14- Subsurface Soil Ingestion Construction 
Table 15- Groundwater Inhalation Construction 
Table 16- Groundwater Dermal Construction 
Table 17- Groundwater Ingestion Construction 
Table 18- Carcinogenic Risk Subsurface Soil Dermal  
Table 19- Carcinogenic Risk Subsurface Soil Inhalation 
Table 20- Carcinogenic Risk Subsurface Soil Ingestion 
Table 21- Carcinogenic Risk Subsurface Soil Dermal  
Table 22- Carcinogenic Risk Subsurface Soil Inhalation 
Table 23- Carcinogenic Risk Subsurface Soil Ingestion 
Table 24- Carcinogenic Risk Groundwater Inhalation 
Table 25- Carcinogenic Risk Groundwater Dermal 
Table 26- Carcinogenic Risk Groundwater Ingestion 
Table 27- Risk Characterization Carcinogenic Summary 
Table 28- Non Carcinogenic Groundwater Dermal 
Table 29- Non Carcinogenic Subsurface Soil Dermal 
Table 30- Risk Characterization Non-Carcinogenic Summary 

 
 



Table 1
Analytical Results Summary Table

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

VOCs SVOCs PCBs
Sample Identification Date Collected EPA Method  EPA Method EPA Method

8260-TCL 8270 - TCL 8082
Soil Probe Samples

SP-22-2-4 9/26/2011 X X X
SP-22-10-12 9/26/2011 X X X

SP-23-2-4 9/26/2011 X X X
SP-23-6-8 9/26/2011 X X X
SP-24-2-4 9/26/2011 X X X

SP-24-8-10 9/26/2011 X X X
SP-25-2-4 9/26/2011 X X X
SP-25-6-8 9/26/2011 X X X
SP-26-1-3 9/26/2011 X X X
SP-26-6-8 9/26/2011 X X X
SP-27-2-4 9/26/2011 X X X
SP-27-6-8 9/26/2011 X X X
SP-28-1-3 9/26/2011 X X X
SP-28-6-8 9/26/2011 X X X
SP-29-1-3 9/26/2011 X X X
SP-29-6-8 9/26/2011 X X X
SP-30-1-3 9/27/2011 X X X

SP-30-10-12 9/27/2011 X X X
SP-31-1-3 9/27/2011 X X X

SP-31-8-10 9/27/2011 X X X
SP-32-2-4 9/26/2011 X X X

SP-32-8-10 9/26/2011 X X X
SP-33-0-2 9/27/2011 X X X

SP-33-8-10 9/27/2011 X X X
SP-34-2-4 9/26/2011 X X X
SP-34-6-8 9/26/2011 X X X
SP-35-1-3 9/27/2011 X X X
SP-35-6-8 9/27/2011 X X X
SP-36-1-3 9/27/2011 X X X

SP-36-8-10 9/27/2011 X X X
SP-37-1-3 9/27/2011 X X X
SP-37-4-6 9/27/2011 X X X
SP-41-1-3 9/28/2011 X X
SP-41-6-8 9/28/2011 X X
SP-47-1-3 9/27/2011 X
SP-47-6-8 9/27/2011 X
SP-50-1-3 9/28/2011 X X
SP-50-6-8 9/28/2011 X X
SP-51-1-3 9/28/2011 X X
SP-51-6-8 9/28/2011 X X

OUTFALL 004 9/27/2011 X X X

EX-NORTH 9/29/2011 X X X
EX-SOUTH 9/29/2011 X X X
EX-EAST 9/29/2011 X X X
EX-WEST 9/29/2011 X X X

EX-FLOOR 9/29/2011 X X X
WC-1-SOIL 9/29/2011 X7

Groundwater Samples
SP-22-110926 9/26/2011 X X X
SP-25-110926 9/26/2011 X X X
SP-30-110927 9/27/2011 X X X
SP-32-110926 9/26/2011 X X X
SP-34-110926 9/26/2011 X X X
SP-36-110927 9/27/2011 X X X
SP-42-110927 9/27/2011 X
SP-49-110927 9/27/2011 X

Notes:
1.  SP-22-2-4 = (SP-22), type of sample and number from which sample was obtained, (2-4) depth of sample below
     ground surface. SP = soil probe. 
2.  VOCs = Volatile Organic Compounds
3.  SVOCs = Semi-Volatile Organic Compounds
4.  TCL = Target Compound List
5.  TAL = Target Analyte List
6.  PCBs = Polychlorinated Biphenyls
7.  Waste characterization sample (WC-1-SOIL) was analyzed for the following parameters
     TCLP VOCs, SVOCs, RCRA Metals, PCBs, pH, and Ignitability.

Soil Excavation Samples

Waste 
Characterization 



Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial SP-22-2-4 SP-22-10-12 SP-23-2-4 SP-23-6-8 SP-24-2-4 SP-24-8-10
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives Result Result Result Result Result Result
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000 ND 7.1 J 60 22 J 28 J ND
Methylcyclohexane NV NV ND ND ND ND ND ND
Tetrachloroethene 1,300 150,000 ND ND ND ND ND ND
Methylene Chloride 50 500,000 4.9 J 5.6 J 4.8 J 5.1 J 5.1 J 3.9 J
2-Butanone (MEK) 100,000 NV ND ND 7.5 J ND ND ND
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000 ND 51 J ND ND ND ND
2-Methylnaphthalene 410 9 NV ND 12 J ND ND ND ND
4-Methylphenol NV NV ND ND ND ND ND ND
Acenaphthylene 100,000 500,000 ND ND ND ND ND ND
Acenaphthene 20,000 500,000 ND 68 J ND ND ND ND
Fluorene 30,000 500,000 ND 96 J ND ND ND ND
Phenanthrene 100,000 500,000 500 J 210 J ND ND ND ND
Anthracene 100,000 500,000 ND 97 J ND ND ND ND
Fluoranthene 100,000 500,000 830 J 250 ND ND ND ND
Pyrene 100,000 500,000 590 J 160 J ND ND ND ND
Benzo(a)anthracene 1,000 5,600 650 J 110 J 12 J ND 21 J ND
Dibenzo(a,h)anthracene 330 560 ND 14 J ND ND 30 J ND
Dibenzofuran 7,000 NV ND 31 J ND ND ND ND
Diethyl phthalate NV NV ND ND ND ND ND ND
Di-n-octyl phthalate NV NV ND ND ND ND ND ND
Di-n-butyl phthalate NV NV ND ND ND ND ND ND
Bis(2-ethylhexyl)phthalate 50,000 9 NV ND ND ND 88 J ND ND
Carbazole NV NV ND 17 J ND ND ND ND
Chrysene 1,000 56,000 670 JB 100 JB 11 JB ND 29 JB ND
Benzo(b)fluoranthene 1,000 5,600 590 J 91 J 16 J 11 J ND 11 J
Benzo(k)fluoranthene 800 56,000 420 J 64 J 13 J 11 J ND 13 J
Biphenyl NV NV ND ND ND ND ND ND
Benzo(a)pyrene 1,000 1,000 550 J 90 J 13 J 9.5 J ND ND
Indeno(1,2,3-cd)pyrene 500 5,600 280 J 32 J ND ND 30 J ND
Benzo(g,h,i)perylene 100,000 500,000 310 J 33 J ND ND 35 J ND
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV ND ND ND ND ND ND
Aroclor 1260 NV NV ND ND ND ND ND ND
Total PCBs 100* 1,000* ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-25-2-4 SP-25-6-8 SP-26-1-3 SP-26-6-8 SP-27-2-4 SP-27-6-8

Result Result Result Result Result Result

ND ND 27 J 6.7 J ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
5.1 J 5.6 J 4.6 J 4.8 J 4.9 J 5.0 J
ND ND ND ND ND ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

5100 J 3300 J ND ND 83 J ND
1300 J ND ND ND ND ND
7100 J 7000 J 16 J ND 80 J ND
4900 J 6100 J 11 J ND 40 J ND
3600 J 5600 J 14 J ND 37 J ND
630 J 1200 J ND ND 10 J ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

3500 JB 5400 JB 14 JB ND 45 JB ND
4100 J 5600 J 19 J 12 J 59 J 15 J
1700 J 3100 J 16 J 12 J 27 J 9.1 J

ND ND ND ND ND ND
3200 J 5800 J 15 J 9.9 J 39 J ND
1200 J 2100 J 9.3 J 8.8 J 23 J ND
1400 J 2500 J ND 9.8 J 26 J ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-28-1-3 SP-28-6-8 SP-29-1-3 SP-29-6-8 SP-30-1-3 SP-30-10-12

Result Result Result Result Result Result

ND 9.7 J 7.3 J ND 12 J ND
ND ND ND ND 3.0 J ND
ND ND ND ND ND <
4.7 J 5.8 J 7.8 5.6 J 3.8 JB 2.9 JB
ND ND ND ND ND ND

ND ND ND ND 17 J ND
ND ND ND ND 9.3 J ND
ND ND ND ND ND ND
ND ND ND 32 J 22 J ND
ND ND ND ND 25 J ND
ND ND ND 33 J 26 J ND
15 J 18 J 1800 J 360 320 B 8.8 JB
ND ND ND 97 J 52 J ND
36 J 77 J 3100 J 570 630 B 17 JB
25 J 57 J 2000 J 350 430 B 12 JB
27 J 46 J 1700 J 210 J 260 B 14 JB
ND 12 J ND 29 J ND ND
ND ND ND 19 J 16 J ND
ND ND ND ND 14 JB 12 JB
ND ND ND ND 32 J 32 J
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND 15 J 53 J 4.1 J

25 JB 47 JB 2300 JB 200 J 290 B 17 JB
40 J 72 J 3500 J 210 J 440 B 18 JB
19 J 35 J 1700 J 110 J 180 JB 16 JB
ND ND ND ND ND ND
26 J 54 J 2900 J 160 J 290 B 15 JB
16 J 27 J 1400 J 86 J 120 JB 10 JB
15 J 28 J 1800 J 91 J 120 JB 7.8 JB

ND ND ND ND ND ND
1,100 ND 320 ND 150 J ND
1,100 ND 320 ND 150 ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-31-1-3 SP-31-8-10 SP-32-2-4 SP-32-8-10 SP-33-0-2 SP-33-8-10

Result Result Result Result Result Result

ND ND ND 30 ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

4.3 JB 3.2 JB 5.6 J 5.2 J ND ND
ND ND ND ND ND ND

7.7 J ND ND ND ND ND
ND ND ND ND 52 J ND
ND ND ND ND ND ND
15 J ND ND ND 68 J ND
3.0 J ND ND ND ND ND
ND ND ND ND ND ND

96 JB 6.6 JB 88 J ND 190 JB ND
28 J ND 22 J ND 88 J ND

250 B 13 JB 180 J ND 560 JB 5.5 JB
170 JB 11 JB 120 J ND 440 JB 4.9 JB
150 JB 15 JB 97 J 11 J 330 JB 9.1 JB

ND ND 20 J ND ND ND
6.4 J ND ND ND 28 J ND
16 JB 11 JB ND ND ND 9.8 JB
38 J 30 J ND ND 310 J 31 J
ND ND ND ND ND ND
ND ND ND ND ND ND
14 J 3.7 J ND ND 74 J 3.6 J

140 JB 14 JB 110 JB 10 JB 380 JB 7.9 JB
190 JB 20 JB 140 J 14 J 740 JB 12 JB
82 JB 15 JB 64 J 13 J 360 JB 10 JB
ND ND ND ND ND ND

130 JB 15 JB 98 J 14 J 490 JB 7.0 JB
56 JB 10 JB 45 J ND 210 JB 7.6 JB
57 JB 11 JB 52 J ND 400 JB 8.8 JB

ND ND ND ND ND ND
ND ND 410 ND 940 ND
ND ND 410 ND 940 ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-34-2-4 SP-34-6-8 SP-34-6-8 (DUP) SP-35-1-3 SP-35-6-8 SP-36-1-3

Result Result Result Result Result Result

ND 6.7 J ND ND ND 27 J
ND ND ND ND ND ND
ND ND ND ND ND ND
6.9 5.9 J 3.9 J ND ND 2.9 JB
ND ND ND ND ND 5.2 J

33 J ND ND ND ND 5.7 J
38 J ND ND ND ND 4.1 J
ND ND ND ND ND ND
ND ND ND ND ND 9.0 J
ND ND ND ND ND 4.3 J
ND ND ND ND ND 12 J

120 J ND ND 7.7 JB ND 89 JB
ND ND ND ND ND 22 J

140 J ND ND 27 JB 7.9 JB 130 JB
89 J ND ND 20 JB 6.0 JB 98 JB
66 J 15 J 15 J 23 JB 8.9 JB 55 JB
13 J ND ND ND ND ND
24 J ND ND ND ND 6.1 J
ND ND ND 11 JB 7.4 JB 13 JB
ND ND ND 30 J 28 J ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND 3.6 J ND 14 J
78 J 14 JB 13 JB 24 JB 10 JB 62 JB
81 J 16 J 19 J 46 JB 20 JB 97 JB
40 J 14 J 12 J 24 JB 11 JB 43 JB
ND ND ND ND ND ND
59 J 14 J 14 J 30 JB 11 JB 63 JB
38 J ND ND 17 JB 7.4 JB 30 JB
52 J ND ND 19 JB 6.9 JB 32 JB

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-36-8-10 SP-37-1-3 SP-37-4-6 SP-41-1-3 SP-41-6-8 SP-47-1-3

Result Result Result Result Result Result

17 J 19 J 29 J NT NT NT
ND ND ND NT NT NT
ND ND ND NT NT NT
ND 2.9 J ND NT NT NT
ND ND ND NT NT NT

ND 45 J ND ND ND NT
ND 28 J ND ND ND NT
ND ND ND 17 J ND NT
ND 9.8 J ND ND ND NT
ND 160 J ND ND ND NT
ND 320 ND ND ND NT

4.5 JB 2,400 B 10 JB ND ND NT
ND 690 ND ND ND NT

5.8 JB 2,700 B 17 JB ND ND NT
5.1 JB 1,700 B 9.8 JB ND ND NT
9.4 JB 950 B 13 JB ND 21 J NT

ND 64 J ND ND 19 JB NT
ND 190 J ND ND ND NT

12 JB 7.9 JB 10 JB ND ND NT
31 J 31 J ND ND ND NT
ND 380 ND ND ND NT
ND ND ND ND ND NT
4.4 J 230 ND ND ND NT

9.6 JB 940 B 9.7 JB ND 24 J NT
8.8 JB 1,200 B 18 JB ND 24 J NT
8.1 JB 620 B 16 JB ND 29 J NT

ND 17 J ND ND ND NT
7.3 JB 920 B 11 JB ND 17 J NT
6.2 JB 270 B 9.0 JB ND 19 JB NT
6.0 JB 290 B 7.9 JB ND 15 JB NT

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-47-6-8 SP-50-1-3 SP-50-6-8 SP-51-1-3 SP-51-6-8 EX-NORTH

Result Result Result Result Result Result

NT NT NT NT NT 44
NT NT NT NT NT ND
NT NT NT NT NT 2.4 JB
NT NT NT NT NT ND
NT NT NT NT NT ND

NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT 21 J ND ND ND ND
NT ND ND ND ND ND
NT 750 J 160 J ND ND ND
NT 160 J ND ND ND ND
NT 1,000 J 260 J ND 19 J ND
NT 740 J 200 J ND ND ND
NT 410 J 140 J ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT 390 J 120 J ND ND ND
NT 420 J 150 J ND ND 4.8 J
NT 280 J 89 J ND ND 4.2 J
NT ND ND ND ND ND
NT 380 J 130 J ND ND ND
NT 230 JB 93 JB ND ND ND
NT 230 JB 97 JB ND 17 JB ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

EX-SOUTH EX-EAST EX-WEST EX-FLOOR OUTFALL 004 RINSATE-SOIL

Result Result Result Result Result Result

17 J 17 J 29 ND ND ND
ND ND ND ND ND ND

2.4 JB 2 JB 1.8 JB 2 JB ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

ND ND ND ND 390 J ND
ND ND ND ND 460 J ND
ND ND ND ND ND ND
ND ND ND ND 180 J ND
ND ND ND ND 4,500 ND
ND ND ND ND 5,400 ND
ND ND ND 85 J 56,000 B ND
ND ND ND 41 J 19,000 ND
18 J ND ND 580 190,000 ND
18 J ND ND 550 160,000 ND
26 J ND ND 320 120,000 ND
20 J ND ND 47 J ND ND
ND ND ND ND 2,400 J ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND 8,600 ND
15 J ND ND 290 120,000 ND
32 J ND ND 290 120,000 ND
22 J ND ND 170 J 49,000 B ND
ND ND ND ND ND ND
28 J ND ND 270 82,000 B ND
26 J ND ND 130 J 28,000 B ND
27 J ND ND 140 J 29,000 B ND

ND ND ND 70 J ND ND
ND ND ND ND 210 ND
ND ND ND 70 210 ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Notes:
1. Compounds detected in one or more samples are presented on this table. Refer to Attachment C for list of all compounds included in analysis.
2. Analytical testing completed by Test America Laboratories.
3. ug/kg = part per billion; mg/kg = parts per million 
4. < indicates compound was not detected above method detection limits.
5. B = Compound was found in the blank and sample.
6. J = Result is less than the reporting limit but greater or equal to the method detection limit and the concentration is an approximate value.
7. NV = no value.
8. NT = not tested.
9. Shading indicates value exceeds Unrestricted Use Soil Cleanup Objectives.
10. Bold indicates value exceeds Restricted Commercial Use Soil Cleanup Objectives.
11. A duplicate sample (DUP-1) was collected at soil probe location SP-34, 6 to 8 feet.  
12. *Soil cleanup objective is for the sum of the Aroclor compound concentrations detected (Total PCBs).
13. Soil cleanup objectives (SCOs) are from NYSDEC Part 375, Subpart 375-6: Unrestricted Use Soil Cleanup Objectives and the Supplemetal Soil Cleanup Objectives (SSCOs) are from NYSDEC Final Commissioners P
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Table 3 
Groundwater Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

 Volatile Organic Compounds - EPA Method 8260 TCL (ug/L) 
2-Butanone (MEK) 50 ND ND ND ND ND ND ND 3.8 J
Acetone 50 ND 5.8 J ND 3.0 J 3.4 J 3.8 J 6.6 J 23
Benzene 1 ND ND ND ND ND ND ND ND
Carbon disulfide NV 0.32 J ND ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND
Cyclohexane NV ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND ND ND ND ND
Methylcyclohexane NV ND ND ND ND ND ND ND ND
Methylene chloride 5 ND ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND ND ND
Trichloroethene 5 ND ND ND 0.58 J ND ND ND ND
Trichlorofluoromethane 5 6.3 ND ND ND ND ND ND ND
Total Xylenes 5 ND ND ND ND ND ND ND ND
Total VOCs NV 6.6 5.8 ND 3.6 3.4 3.8 0.0 26.8
 Semi-Volatile Organic Compounds - EPA Method 8270 (ug/L) 
2,4-Dimethylphenol 1 ND ND ND ND ND ND ND NT
2-Methylnaphthalene NV ND ND ND ND ND ND ND NT
4-Methylphenol 1 ND ND ND ND ND ND ND NT
Acenaphthene 20 3.3 J ND ND ND ND ND ND NT
Anthracene 50 0.91 J 0.43 J ND ND ND ND ND NT
Benzo [a] anthracene 0.002* 0.49 J 0.85 J ND ND 0.44 J 0.35 J ND NT
Benzo [a] pyrene ND ND 0.95 J ND ND ND ND ND NT
Benzo [b] fluoranthene 0.002* ND 1.1 J ND ND ND ND ND NT
Benzo(g,h,i)perylene NV ND 0.79 J ND ND ND ND ND NT
Carbazole 5 1.9 J 0.41 J ND ND ND ND ND NT
Chrysene 0.002* 0.39 J 0.77 J ND ND 0.43 J 0.47 J ND NT
Dibenzofuran NV 1.2 J ND ND ND ND ND ND NT
Diethyl phthalate 50 4.0 J ND ND ND ND ND ND NT
Di-n-butyl-phthalate NV 0.5 JB 0.46 JB ND 0.47 JB 0.33 JB 0.44 JB 0.74 J NT
Dibenz(a,h)anthracene NV ND 0.67 J ND ND ND ND ND NT
Fluoranthene 50 1.7 J 1.2 J 0.45 J ND 0.90 J 0.77 J ND NT
Fluorene 50 2.8 J ND ND ND ND ND ND NT
Indeno(1,2,3-cd)pyrene 0.002 ND 0.91 J ND ND ND ND ND NT
Naphthalene 10 * 3.8 J ND ND ND ND ND ND NT
Phenanthrene 50 * 3.7 J 0.59 J ND ND 0.44 J 0.44 JB ND NT
Pyrene 50 1.5 J 1.2 J ND ND 0.99 J 0.83 J ND NT
Total SVOCs NV 26.2 10.3 0.5 0.5 3.5 3.3 0.7 NT
PCBs - EPA Method 8082 (ug/L)
Aroclor 1254 NV ND ND ND 2 ND ND ND NT
Aroclor 1260 NV ND ND 0.77 1 D ND 13 NT
Total PCBs 0.09 11 0.0 0.0 0.77 3.0 0.0 0.0 13.0 NT

Class GA Criteria SP-22-110926 SP-42-110927SP-25-110926 SP-32-110926 SP-34-110926 SP-36-110927SP-30-110927Parameter SP-34-110926 
(DUP)
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Table 3 
Groundwater Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

 Volatile Organic Compounds - EPA Method 8260 TCL (ug/L) 
2-Butanone (MEK) 50
Acetone 50
Benzene 1
Carbon disulfide NV
cis-1,2-Dichloroethene 5
Cyclohexane NV
Ethylbenzene 5
Methylcyclohexane NV
Methylene chloride 5
Toluene 5
Trichloroethene 5
Trichlorofluoromethane 5
Total Xylenes 5
Total VOCs NV
 Semi-Volatile Organic Compounds - EPA Method 8270 (ug/L) 
2,4-Dimethylphenol 1
2-Methylnaphthalene NV
4-Methylphenol 1
Acenaphthene 20
Anthracene 50
Benzo [a] anthracene 0.002*
Benzo [a] pyrene ND
Benzo [b] fluoranthene 0.002*
Benzo(g,h,i)perylene NV
Carbazole 5
Chrysene 0.002*
Dibenzofuran NV
Diethyl phthalate 50
Di-n-butyl-phthalate NV
Dibenz(a,h)anthracene NV
Fluoranthene 50
Fluorene 50
Indeno(1,2,3-cd)pyrene 0.002
Naphthalene 10 *
Phenanthrene 50 *
Pyrene 50
Total SVOCs NV
PCBs - EPA Method 8082 (ug/L)
Aroclor 1254 NV
Aroclor 1260 NV
Total PCBs 0.09 11

Class GA CriteriaParameter

ND ND ND ND
ND ND ND ND
1.6 ND ND ND
ND ND ND ND
ND ND ND ND

0.95 J ND ND ND
1.3 ND ND ND
1.1 ND ND ND
ND ND 0.62 J 0.66 J
2.7 ND ND ND
ND ND ND ND
ND ND ND ND

1.8 J ND ND ND
6.7 ND 0.62 0.66

NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT 0.0 0.0 0.0

NT ND NT NT
NT ND NT NT
NT 0.0 0.0 0.0

TRIP BLANK 1 TRIP BLANK 2RINSATESP-49-110927
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Table 3 
Groundwater Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Notes:
1. Compounds detected in one or more samples are presented on this table.
2. Analytical testing completed by Test America Laboratories.
3. NYSDEC Class GA criteria obtained from Division of Water Technical and Operational Guidance Series (TOGS 1.1.1) 
4. ug/L = part per billion (ppb); mg/L = part per million (ppm)
5. Shading indicates values exceeding NYSDEC Class GA groundwater criteria.
6. Class GA criteria shown is for total xylene concentration.
7. < = compound was not detected.
8. * indicates a Guidance Value instead of a Standard Value.
9. NT= not tested
10. NV = no value.
11. ND = non-detectable concentration by approved analytical methods.
12. Groundwater criteria is for the sum of the Aroclor compound concentrations detected (Total PCBs).
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Table 4
Secondary Screening Process - Subsurface Soil CPC Selection

USACE Niagara - Niagara Falls, NY

Analyte CAS Number
Frequency of 

Detection

Mean of 
Detected 
(mg/kg)

Range of 
Detected(mg/kg)

95% UCL 
(mg/kg)

Max. Detect 
(mg/kg) EPC (mg/kg)

RSL industrial 
(mg/kg) CPC

Acetone 67-64-1 39/60 0.0391 0.0067-0.34 0.037a 0.34 0.037 670,000 N
Benzo(a)anthracene 56-55-3 44/66 0.629 0.0089-10 1.55b 10.0 1.55 2.9 Y
Dibenzo(a,h)anthracene 53-70-3 15/66 0.296 0.01-2.3 0.247c 2.3 0.247 0.29 Y
Chrysene 218-01-9 43/66 0.634 0.0078-9.7 1.516b 9.7 1.516 290 N
Benzo(b)fluoranthene 205-99-2 49/66 0.719 0.0048-14.0 2.024b 14.0 2.024 2.9 Y
Benzo(k)fluoranthene 207-08-9 43/66 0.374 0.0042-6.5 0.952b 6.5 0.952 29 N
Benzo(a)pyrene 50-32-8 44/66 0.738 0.007-14.0 1.963b 14.0 1.963 0.29 Y
Indeno(1,2,3-cd)pyrene 193-39-5 38/66 0.423 0.0062-8.8 1.113b 8.80 1.113 2.9 Y
Aroclor 1254 11097-69-1 27/83 2.313 0.007-18.0 2.793b 18.0 2.793 1.0 Y
Aroclor 1260 11096-82-5 15/83 0.473 0.025-1.6 0.14a 1.60 0.14 1.0 Y

Notes:

mg/kg - Milligrams per Kilogram
UCL- Upper Concentration Limit
EPC - Exposure Point Concentration
RSL - Risk Based Concentration (USEPA Regional Screening Level (RSL) Tables for Industrial Soil, May 2014)
CPC - Contaminant of Potential Concern
Y - Yes

a- Calculated using the 95% KM (Percentile Bootstrap) Method
b- Calculated using the 97.5% KM (Chebyshev) Method
c- Calculated using the 95% KM (Chebyshev) Method

N- No
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Table 5
Secondary Screening Process - Surface Soil CPC Selection

USACE Niagara - Niagara Falls, NY

Analyte CAS Number
Frequency of 

Detection

Mean of 
Detected 
(mg/kg)

Range of 
Detected(mg/kg)

95% UCL 
(mg/kg)

Max. Detect 
(mg/kg) EPC (mg/kg)

RSL 
Residential(mg/kg) CPC

Aroclor 1260 11096-82-5 1/1 NA NA NA 0.21 0.21 0.24 N

Notes:

mg/kg - Milligrams per Kilogram
UCL- Upper Concentration Limit
EPC - Exposure Point Concentration
RSL - Risk Based Concentration (USEPA Regional Screening Level (RSL) Tables for Residential Soil, May 2014)
CPC - Contaminant of Potential Concern
Y - Yes

NA- Not calculated because there are not enough detected values to compute meaningful or reliable statistics and estimates.
N- No
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Table 6
Secondary Screening Process - Groundwater CPC Selection

USACE Niagara - Niagara Falls, New York

Analyte CAS Number
Frequency of 

Detection

Mean of 
Detected 

(ug/L)
Range of 

Detected(ug/L) 95% UCL (ug/L)
Max. Detect 

(ug/L) EPC (ug/L) RSL (ug/L) CPC

Benzene 71-43-2 3/19 1.237 0.51-1.6 NC 1.6 1.6 0.45 Y
Trichlorofluoromethane 75-69-4 1/19 NA NA NC 6.3 6.3 1,100 N
Benzo(a)anthracene 56-55-3 3/17 0.593 0.44-0.85 NC 0.85 0.85 0.034 Y
Benzo(b)fluoranthene 205-99-2 1/17 NA NA NC 1.1 1.1 0.034 Y
Chrysene 218-01-9 3/17 0.543 0.39-0.77 NC 0.77 0.77 3.4 N
Indeno(1,2,3-cd)pyrene 193-39-5 1/17 NA NA NC 0.91 0.91 0.034 Y
Trichloroethene 79-01-6 2/19 4.19 0.58-7.8 NC 7.8 7.8 0.49 Y
Aroclor 1254 11097-69-1 1/17 NA NA NC 2.0 2.0 0.039 Y
Aroclor 1260 11096-82-5 3/17 4.923 0.77-13.0 NC 13.0 13.0 0.039 Y

Notes:

ug/L - Micrograms per liter
UCL- Upper Concentration Limit
EPC - Exposure Point Concentration
RSL - Regional Screening Level (USEPA Regional Screening Level (RSL) Tables for Tap Water, May 2014)
CPC - Contaminant of Potential Concern
Y- Yes
N- No
NA- Not enough detected data available
NC- Not calculated because there are not enough detected values to compute meaningful or reliable statistics and estimates.
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Table 7
Final CPC Selection

USACE Niagara - Niagara Falls, New York

Subsurface Soil Surface Soil Groundwater
Benzo(a)anthracene None Benzene

Dibenz(a,h)anthracene Benzo(a)anthracene
Benzo(b)fluoranthene Benzo(b)fluoranthene

Benzo(a)pyrene Indeno(1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene Trichloroethene

Aroclor 1254 Aroclor 1254
Aroclor 1260 Aroclor 1260

Chemicals of Potential Concern

Page 1 of 1 Table 7- Final CPC Selection.xls



Table 8
Summary of Potential Exposure Pathways
USACE Niagara - Niagara Falls, New York

Potentially Exposed 
Population Exposure Route, Medium, Exposure Point

Pathway Selected for 
Evaluation Reason for Selection 

Child Trespasser Dermal exposure to surface soil; ingestion of 
surface soil No

There were no compounds of potential concern 
identified above the screening levels, therefore 
the pathway could not be completed.

Construction Worker Dermal exposure to subsurface soil Yes 

Future use of the Site is industrial/commerical, 
therefore the potential exists for future  
construction workers to come in contact with soil 
during excavation or construction activities.  

Construction Worker Inhalation of subsurface soil particulates from 
wind Yes 

Future use of the Site is industrial/commerical, 
therefore the potential for land disturbance  could 
cause future construction workers to come in 
contact with soil particulates.  

 Construction Worker Incidental ingestion of subsurface soil Yes 

Future use of the Site is industrial/commerical, 
therefore the potential exists for future 
construction workers to come in contact with soil 
during excavation or construction activities.  

 Construction Worker Incidental Ingestion of groundwater Yes

Future use of the Site is industrial/commerical, 
therefore the potential exists for future 
construction workers to come in contact with 
groundwater during excavation or construction 
activities.  

Construction Worker Inhalation of exposed groundwater Yes

Future use of the Site is industrial/commericial, 
therefore the potential exists for future 
construction workers to be exposed to volatiles 
from groundwater during construction activities.

Construction Worker Dermal exposure to groundwater Yes

Future use of the Site is industrial/commercial, 
therefore the potential exists for future 
construction workers to come in contact with the 
groundwater during construction activities at the 
Site.  
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Table 8
Summary of Potential Exposure Pathways
USACE Niagara - Niagara Falls, New York

Potentially Exposed 
Population Exposure Route, Medium, Exposure Point

Pathway Selected for 
Evaluation Reason for Selection 

Commercial/Industrial Worker Dermal exposure to subsurface soil Yes 

Future use of the Site is industrial/commerical, 
therefore the potential exists for future  
commercial/industrial workers to come in contact 
with soil during landscaping activities.  

Commercial/Industrial Worker Inhalation of subsurface soil particulates from 
wind Yes 

Future use of the Site is industrial/commerical, 
therefore the potential for land disturbance  could 
cause future commerical/industrial workers to 
come in contact with soil particulates.  

Commercial/Industrial Worker Incidental ingestion of subsurface soil Yes 

Future use of the Site is industrial/commerical, 
therefore the potential exists for future 
commercial/industrial workers to come in contact 
with soil during landscaping activities.  

Commercial/Industrial Worker Accidental Ingestion of groundwater No

The future commercial/industrial worker would 
not come in contact with groundwater at the Site 
during trenching activities.  Therefore this 
pathway is incomplete.

Commercial/Industrial Worker Inhalation of exposed groundwater No

The future commercial/industrial worker would 
not come in contact with groundwater at the Site 
during trenching activities.  Therefore this 
pathway is incomplete.

Commercial/Industrial Worker Dermal exposure to groundwater No

The future commercial/industrial worker would 
not come in contact with groundwater at the Site 
during trenching activities.  Therefore this 
pathway is incomplete.

2 of 2 Table 8-Summary of Potential  Exposure Pathways.xls



Table 9
Exposure Assessment

Subsurface Soil - Dermal
USACE Niagara - Niagara Falls, New York

Compound EPC (mg/kg) DA (mg/cm2) Absorbed Dose (mg/kg-day) Absorption fraction Carcinogen
Benzo(a)anthracene 1.55 2.42E-08 2.57E-07 0.13 Y
Dibenzo(a,h)anthracene 0.247 3.85E-09 4.09E-08 0.13 Y
Benzo(b)fluoranthene 2.024 3.16E-08 3.35E-07 0.13 Y
Benzo(a)pyrene 1.963 3.06E-08 3.25E-07 0.13 Y
Indeno(1,2,3-cd)pyrene 1.113 1.74E-08 1.84E-07 0.13 Y
Aroclor 1254 2.793 4.69E-08 4.98E-07 0.14 Y
Aroclor 1260 0.14 2.35E-09 2.50E-08 0.14 Y

Notes:

DA= C x CF x AF x ABS
 Absorbed dose(mg/kg-day) = DA x EF x ED X EV X SA / BW X AT
     Equation from RAGS Part E- Equations 3.11 and 3.12
C = chemical concentration (EPC) mg/kg (varies per compound)
CF= Conversion factor (10E-6 kg/mg)
AF= Soil to Skin Adherence Factor (mg/cm2), Assume 0.12 for adult worker(USEPA OSWER Directive 9200.1-120)
SA = Skin surface area available for contact (cm2/event) Assume 3,470 cm2 for average adult (USEPA OSWER Directive 9200.1-120)
ABS= Absorption Fraction, varies per compound, use valuesfrom Exhibit 3-4 of RAGS Part E
EF= Exposure frequency (days per/year), assume 250 (RAGS Part E Exhibit 3-5)
ED= Exposure duration, 25 years (RAGS Part E, Exhibit 3-5)
EV= Event frequency, assume 1 (RAGS Part E, Exhibit 3-5)
BW= Body weight, assume 80kg (USEPA OSWER Directive 9200.1-120)

EPC- Exposure Point Concentration

Calculated dosage is absorbed dose, not the intake dose

Dermal Contact with Chemicals in Subsurface Soil (Adult Commercial/Industrial Worker Scenario)

AT= Averaging Time (period over which exposure is average, days)  For carcinogens 70 years x 365 days/year)
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Table 10
Exposure Assessment

Subsurface Soil - Dermal
USACE Niagara - Niagara Falls, New York

Compound EPC (mg/kg) DA (mg/cm2) Absorbed Dose (mg/kg-day) Absorption factor Carcinogen
Benzo(a)anthracene 1.55 6.05E-08 1.85E-08 0.13 Y
Dibenz(a,h)anthracene 0.247 9.63E-09 2.94E-09 0.13 Y
Benzo(b)fluoranthene 2.024 7.89E-08 2.41E-08 0.13 Y
Benzo(a)pyrene 1.963 7.66E-08 2.34E-08 0.13 Y
Indeno(1,2,3-cd)pyrene 1.113 4.34E-08 1.33E-08 0.13 Y
Aroclor 1254 2.793 1.17E-07 3.58E-08 0.14 Y
Aroclor 1260 0.14 5.88E-09 1.80E-09 0.14 Y

Notes:

DA= C x CF x AF x ABS
 Absorbed dose(mg/kg-day) = DA x EF x ED X EV X SA / BW X AT
     Equation from RAGS Part E- Equations 3.11 and 3.12
C = chemical concentration (EPC) mg/kg (varies per compound)
CF= Conversion factor (10E-6 kg/mg)
AF= Soil to Skin Adherence Factor (mg/cm2), Assume 0.3 for construction worker (Supplemental Guidance for Developing Soil Screening Levels)
SA = Skin surface area available for contact (cm2/event) Assume 3,470 cm2 for average adult (USEPA OSWER Directive 9200.1-120)
ABS= Absorption Fraction, varies per compound, use valuesfrom Exhibit 3-4 of RAGS Part E
EF= Exposure frequency (days per/year), assume 180
ED= Exposure duration, 1 year
EV= Event frequency, assume 1 (RAGS Part E, Exhibit 3-5)
BW= Body weight, assume 80kg (USEPA OSWER Directive 9200.1-120)

EPC- Exposure Point Concentration

Calculated dosage is absorbed dose, not the intake dose

Dermal Contact with Chemicals in Subsurface Soil (Adult Construction Worker Scenario)

AT= Averaging Time (period over which exposure is average, days)  For carcinogens 70 years x 365 days/year
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Table 11
Exposure Assessment

Subsurface Soil - Inhalation
USACE Niagara - Niagara Falls, New York

Compound EPC (mg/kg) CS (mg/m3) CA(ug/m3)
Exposure 

concentration(ug/m3) Carcinogen Molecular Weight
Benzo(a)anthracene 1.55 1.45E+01 1.03E-05 8.43E-07 Y 228.29
Dibenz(a,h)anthracene 0.247 2.81E+00 2.01E-06 1.64E-07 Y 278.35
Benzo(b)fluoranthene 2.024 2.09E+01 1.49E-05 1.22E-06 Y 252.3
Benzo(a)pyrene 1.963 2.03E+01 1.45E-05 1.18E-06 Y 252.31
Indeno(1,2,3-cd)pyrene 1.113 1.26E+01 8.99E-06 7.33E-07 Y 276.33
Aroclor 1254 2.793 3.73E+01 2.66E-05 2.17E-06 Y 326.43
Aroclor 1260 0.14 2.07E+00 1.48E-06 1.20E-07 Y 360.88
Notes:

EC (ug/m3) = CA x ET x EF x ED  / AT
     Equation from RAGS Part F- Equation 6
EC = Exposure concentration (ug/m3)

CS= Calculated EPC converted to ug/m3 (EPC X molecular weight X 0.0409 ) Assumes a pressure of 1 ATM and a temperature of 25 degrees Celsius
CA= Concentration of particulates in air; CS/PEF; PEF obtained from RSL Industrial Soil Table and was 1.4E9 m3/kg for all compounds.
ET = Exposure time (hours/day), Assume 8
EF= Exposure frequency (days per/year), Assume 250
ED= Exposure duration (years) , Assume 25

EPC- Exposure Point Concentration

Calculated dosage is absorbed dose, not the intake dose

AT= Averaging Time (lifetime in years X 365 days/year X 24 hours/day)

Inhalation of Soil Particulates from  Subsurface Soil (Commercial/Industrial Worker)
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Table 12
Exposure Assessment

Subsurface Soil - Inhalation
USACE Niagara - Niagara Falls, New York

Compound EPC (mg/kg) CS (mg/m3) CA(ug/m3)
Exposure 

concentration(ug/m3) Carcinogen Molecular Weight
Benzo(a)anthracene 1.55 1.45E+01 1.03E-05 2.43E-08 Y 228.29
Dibenz(a,h)anthracene 0.247 2.81E+00 2.01E-06 4.72E-09 Y 278.35
Benzo(b)fluoranthene 2.024 2.09E+01 1.49E-05 3.50E-08 Y 252.3
Benzo(a)pyrene 1.963 2.03E+01 1.45E-05 3.40E-08 Y 252.31
Indeno(1,2,3-cd)pyrene 1.113 1.26E+01 8.99E-06 2.11E-08 Y 276.33
Aroclor 1254 2.793 3.73E+01 2.66E-05 6.25E-08 Y 326.43
Aroclor 1260 0.14 2.07E+00 1.48E-06 3.47E-09 Y 360.88
Notes:

EC (ug/m3) = CA x ET x EF x ED  / AT
     Equation from RAGS Part F- Equation 6
EC = Exposure concentration (ug/m3)

CS= Calculated EPC converted to ug/m3 (EPC X molecular weight X 0.0409 ) Assumes a pressure of 1 ATM and a temperature of 25 degrees Celsius
CA= Concentration of particulates in air; CS/PEF; PEF obtained from RSL Industrial Soil Table and was 1.4E9 m3/kg for all compounds.
ET = Exposure time (hours/day), Assume 8
EF= Exposure frequency (days per/year), Assume 180
ED= Exposure duration (years), Assume 1

EPC- Exposure Point Concentration

Calculated dosage is absorbed dose, not the intake dose

Inhalation of Soil Particulates from  Subsurface Soil (Construction Worker Scenerio)

AT= Averaging Time (lifetime in years X 365 days/year X 24 hours/day)
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Table 13
Exposure Assessment

Subsurface Soil - Ingestion
USACE Niagara - Niagara Falls, New York

Compound EPC (mg/kg) Absorbed Dose (mg/kg-day) Carcinogen
Benzo(a)anthracene 1.55 4.74E-07 Y
Dibenz(a,h)anthracene 0.247 7.55E-08 Y
Benzo(b)fluoranthene 2.024 6.19E-07 Y
Benzo(a)pyrene 1.963 6.00E-07 Y
Indeno(1,2,3-cd)pyrene 1.113 3.40E-07 Y
Aroclor 1254 2.793 8.54E-07 Y
Aroclor 1260 0.14 4.28E-08 Y
Notes:
Intake(mg/kg-day) = CS x IR x CF x FI x EF x ED / BW X AT
     Equation from RAGS Part A- Chapter 6 (Exhibit 6-14)
CS = chemical concentration in soil (EPC) mg/kg (varies per compound)
IR= Ingestion rate (mg soil per day); For adults, assume 100 mg per day (EPA OSWER Directive 9200.1-120)
CF = Conversion factor, 10-6 kg/mg
FI= Fraction Ingested from Contaminated Source, Pathway-specific value, Assume 100%
EF= Exposure frequency, 250 days 
ED= Exposure duration, 25 years 
BW= Body weight, assume 80 kg (EPA OSWER Directive 9200.1-120)

EPC- Exposure Point Concentration

Incidental Ingestion of Subsurface Soil (Commercial/Industrial Worker Scenario)

AT= Averaging Time (period over which exposure is average, days)  For carcinogens 70 years x 365 
days/year
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Table 14
Exposure Assessment

Subsurface Soil - Ingestion
USACE Niagara - Niagara Falls, New York

Compound EPC (mg/kg) Absorbed Dose (mg/kg-day) Carcinogen
Benzo(a)anthracene 1.55 4.50E-08 Y
Dibenz(a,h)anthracene 0.247 7.18E-09 Y
Benzo(b)fluoranthene 2.024 5.88E-08 Y
Benzo(a)pyrene 1.963 5.70E-08 Y
Indeno(1,2,3-cd)pyrene 1.113 3.23E-08 Y
Aroclor 1254 2.793 8.12E-08 Y
Aroclor 1260 0.14 4.07E-09 Y
Notes:
Intake(mg/kg-day) = CS x IR x CF x FI x EF x ED / BW X AT
     Equation from RAGS Part A- Chapter 6 (Exhibit 6-14)
CS = chemical concentration in soil (EPC) mg/kg (varies per compound)
IR= Ingestion rate (mg soil per day); For construction workers, assume 330 mg per day (Supplemental Guidance for Developing Soil Screening Levels )
CF = Conversion factor, 10-6 kg/mg
FI= Fraction Ingested from Contaminated Source, Pathway-specific value, Assume 100%
EF= Exposure frequency, 180 days 
ED= Exposure duration, 1 year 
BW= Body weight, assume 80 kg (EPA OSWER Directive 9200.1-120)

EPC- Exposure Point Concentration

Incidental Ingestion of Subsurface Soil (Construction Worker Scenario)

AT= Averaging Time (period over which exposure is average, days)  For carcinogens 70 years x 365 
days/year
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Table 15
Exposure Assessment

Inhalation - Groundwater
USACE Niagara - Niagara Falls, New York

Compound CW (ug/L) CT(ug/m3)
Exposure 

concentration(ug/m3) Volatilization Factor Carcinogen
Benzene 1.6 1.50E+01 3.51E-02 9.35E+00 Y
Trichloroethene 7.8 5.66E+01 1.33E-01 7.25E+00 Y

Notes:

EC (ug/m3) = CT x ET x EF x ED  / AT
     Equation from RAGS Part F- Equation 6
EC = Exposure concentration (ug/m3)
CW= Water concentration (EPC) 
CT= Concentration of contaminant in trench; calculated from VDEQ, Equation 3.1: Airborne Concentration of a Contaminant in a Trench (VF x CW)
ET = Exposure time (hours/day), Assume 8
EF= Exposure frequency (days per/year), Assume 180
ED= Exposure duration (years) , Assume 1

EPC- Exposure Point Concentration
Volatilization Factor= Equation 3-4, VF for Groundwater Less Than or Equal to 15 feet; default values from Table 3.8 in VDEQ Guidance

Calculated dosage is absorbed dose, not the intake dose

AT= Averaging Time (lifetime in years X 365 days/year X 24 hours/day )

Inhalation of Volatiles from Exposed Groundwater (Construction Worker)
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Table 16
Exposure Assessment 
Groundwater - Dermal

USACE Niagara - Niagara Falls, New York

Compound EPC (ug/L) CW (mg/cm3) FA Kp Jevent DAevent Absorbed Dose Carcinogen
Benzene 1.6 1.60E-06 1.00E+00 1.50E-02 2.90E-01 2.72E-08 8.32E-09 Y
Benzo(a)anthracene 0.85 8.50E-07 1.00E+00 4.70E-01 2.03E+00 1.20E-06 3.66E-07 Y
Benzo(b)fluoranthene 1.1 1.10E-06 1.00E+00 7.00E-01 2.77E+00 2.70E-06 8.25E-07 Y
Indeno(1,2,3-cd)pyrene 0.91 9.10E-07 6.00E-01 1.00E+00 3.78E+00 2.24E-06 6.83E-07 Y
Trichloroethene 7.8 7.80E-06 1.00E+00 1.20E-02 5.80E-01 1.50E-07 4.59E-08 Y
Aroclor 1254 2.0 2.00E-06 7.00E-01 4.50E-01 7.21E+00 3.56E-06 1.09E-06 Y
Aroclor 1260 13.0 1.30E-05 5.00E-01 3.84E-01 1.33E+01 1.92E-05 5.86E-06 Y

Notes:

 Dermally Absorbed dose(mg/kg-day) = DAevent x EV x ED x EF x SA  / BW x AT
     Equation from RAGS Part E, Equation 3.1
DAevent=  2 x FA x Kp x CW √ [(6  x jevent x tevent) / pi]
FA= Fraction absorbed water (chemical specific, obtained from RAGS Part E, Appendix B, Exhibit B-3)
Kp= Dermal permeability coefficient of compound in water (chemical specific, obtained from RAGS Part E, Appendix B, Exhibit B-2)
Cw= Chemical concentration in water (EPC converted to mg/cm3)
Jevent= Lag time per event (hr/event) Chemical specific, obtained from Rags Part E, Appendix B, Exhibit B-3
Tevent= Event duration (hr/event) assume 0.58 (RAGS Part E Exhibit 3-2)
EV= Event frequency (events/day) assume 1 (RAGS Part E Exhibit 3-2)
EF= Exposure frequency (days per/year), assume 180 
ED= Exposure duration, 1 years 
SA= Skin surface area (cm2), assume 3,470 (EPA OSWER Directive 9200.1-120)
BW= Body weight, assume 80kg (EPA OSWER Directive 9200.1-120)

EPC- Exposure Point Concentration

Calculated dosage is absorbed dose, not the intake dose

Dermal Contact with Chemicals in Groundwater (Construction Worker Scenario)

AT= Averaging Time (period over which exposure is average, days).  For carcinogens 70 years x 365 days / year; 
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Table 17
Exposure Assessment

Groundwater- Ingestion
USACE Niagara - Niagara Falls, New York

Compound EPC (ug/L) CW (mg/L) IF (L/kg-day) Intake (mg/kg per day) Carcinogen
Benzene 1.6 1.60E-03 1.76E-06 2.82E-09 Y
Benzo(a)anthracene 0.85 8.50E-04 1.76E-06 1.50E-09 Y
Benzo(b)fluoranthene 1.1 1.10E-03 1.76E-06 1.94E-09 Y
Indeno(1,2,3-cd)pyrene 0.91 9.10E-04 1.76E-06 1.60E-09 Y
Trichloroethene 7.8 7.80E-03 1.76E-06 1.37E-08 Y
Aroclor 1254 2.0 2.00E-03 1.76E-06 3.52E-09 Y
Aroclor 1260 13.0 1.30E-02 1.76E-06 2.29E-08 Y
Notes:
Intake(mg/kg-day)= CW X IF
IF = IR x  EF x ED / BW X AT
 Equation from VDEQ Groundwater Ingestion for the Construction/Utility Worker (Table 3-11)
CW = chemical concentration in water (EPC) mg/L (varies per compound)
IF= Intake factor (L/kg per day)
IR= Ingestion rate of water (liters per day); For construction, assume 0.02 liters per day
EF= Exposure frequency, 180 (days per/year)
ED= Exposure duration, 1 year
BW= Body weight, assume 80 kg (USEPA, OSWER Directive 9200.1-120)

EPC- Exposure Point Concentration

Incidental Ingestion of Groundwater (Construction Worker Scenario)

AT= Averaging Time;   For carcinogens 70 years x 365 days/year
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Table 18
Carcinogenic Risk Calculations

Subsurface Soil - Dermal
USACE Niagara - Niagara Falls, New York

Compound
Absorbed Dose (mg/kg-

day) Slope Factor (mg/kg-day) Source
Oral Absorbed Efficiency 

(ABSderm)
Adjusted Slope Factor 

(mg/kg-day) Carcinogen Cancer Risk
Benzo(a)anthracene 2.57E-07 7.30E-01 ECAO 1.3E-01 5.62E+00 B2 1.4E-06
Dibenz(a,h)anthracene 4.09E-08 7.30E+00 ECAO 1.3E-01 5.62E+01 B2 2.3E-06
Benzo(b)fluoranthene 3.35E-07 7.30E-01 ECAO 1.3E-01 5.62E+00 B2 1.9E-06
Benzo(a)pyrene 3.25E-07 7.30E+00 IRIS 1.3E-01 5.62E+01 B2 1.8E-05
Indeno(1,2,3-cd)pyrene 1.84E-07 7.30E-01 ECAO 1.3E-01 5.62E+00 B2 1.0E-06
Aroclor 1254 4.98E-07 2.00E+00 S 1.4E-01 1.43E+01 B2 7.1E-06
Aroclor 1260 2.50E-08 2.00E+00 S 1.4E-01 1.43E+01 B2 3.6E-07

Total Cancer Risk 3.24E-05
Notes:

Adjusted slope factor represents the absorbed amount and not the administered; (Slope factor / ABSderm)

B2- Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in humans but at present it is far from conclusive.
IRIS=   Integrated Risk Information System
ECAO=  Environmental Criteria and Assessment Office
S=  The User's Guide for the RSL Screening Level Table states that the upper bound slope factor of 2.0 mg/kg per day should be used.

Cancer Risk Calculations for Subsurface Soil - Dermal (Commercial/Industrial Worker Scenario)

Cancer Risk (Absorbed dose x adjusted slope factor)

Standard USEPA Cancer Classification

Absorbed dose calculated in Table 9

Oral Absorbed Efficiency values obtained from Exhibit 3-4, RAGS Part E

Equations and information obtained from RAGS Part E
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Table 19
Carcinogenic Risk Calculations

Subsurface Soil - Inhalation
USACE Niagara - Niagara Falls, New York

Compound
Exposure 

concentration(ug/m3) IUR(ug/m3)-1 Source Carcinogen Cancer Risk
Benzo(a)anthracene 8.43E-07 1.10E-04 CALEPA B2 9.27E-11
Dibenz(a,h)anthracene 1.64E-07 1.20E-03 CALEPA B2 1.97E-10
Benzo(b)fluoranthene 1.22E-06 1.10E-04 CALEPA B2 1.34E-10
Benzo(a)pyrene 1.18E-06 1.10E-03 CALEPA B2 1.30E-09
Indeno(1,2,3-cd)pyrene 7.33E-07 1.10E-04 CALEPA B2 8.06E-11
Aroclor 1254 2.17E-06 5.70E-04 S B2 1.24E-09
Aroclor 1260 1.20E-07 5.70E-04 S B2 6.84E-11

Total Cancer Risk 3.11E-09
Notes:

B2- Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in humans but at present it is far from conclusive.
Cal EPA- California EPA
S- User's Guide to RSL Tables

Cancer Risk (Exposure concentration X IUR)

Standard USEPA Cancer Classification

Exposure concentration calculated in Table 11

Cancer Risk Calculations for Subsurface Soil - Inhalation (Commercial/Industrial Worker Scenario)

IUR= Slope factor for inhalation risk obtained from RSL Tables, source listed in "Source" column
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Table 20
Carcinogenic Risk Calculations

Subsurface Soil - Ingestion
USACE Niagara - Niagara Falls, New York

Compound
Absorbed Dose (mg/kg-

day)
Slope Factor (mg/kg-

day) Source GI Absorption Value (ABSgi)
Absorbed Slope Factor 

(mg/kg-day) Carcinogen Cancer Risk
Benzo(a)anthracene 4.74E-07 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 3.46E-07
Dibenz(a,h)anthracene 7.55E-08 7.30E+00 ECAO 1.0E+00 7.30E+00 B2 5.51E-07
Benzo(b)fluoranthene 6.19E-07 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 4.52E-07
Benzo(a)pyrene 6.00E-07 7.30E+00 IRIS 1.0E+00 7.30E+00 B2 4.38E-06
Indeno(1,2,3-cd)pyrene 3.40E-07 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 2.48E-07
Aroclor 1254 8.54E-07 2.00E+00 S 1.0E+00 2.00E+00 B2 1.71E-06
Aroclor 1260 4.28E-08 2.00E+00 S 1.0E+00 2.00E+00 B2 8.56E-08

Total Cancer Risk 7.77E-06
Notes:

Absorbed slope factor represents the absorbed amount and not the administered; (Oral Slope factor / ABSgi)

B2- Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in humans but at present it is far from conclusive.
IRIS=   Integrated Risk Information System
ECAO=  Environmental Criteria and Assessment Office
S=  The User's Guide for the RSL Screening Level Table states that the upper bound slope factor of 2.0 mg/kg per day should be used.

Cancer Risk Calculations for Subsurface Soil - Ingestion (Commercial/Industrial Scenario)

Cancer Risk (Absorbed dose x adjusted slope factor)

Standard USEPA Cancer Classification

Absorbed dose calculated in Table 13

ABSgi= GI absorption values , fraction of contaminant absorbed in GI tract obtained from RSL Tables
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Table 21
Carcinogenic Risk Calculations

Subsurface Soil - Dermal 
USACE Niagara - Niagara Falls, New York

Compound
Absorbed Dose (mg/kg-

day) Slope Factor (mg/kg-day) Source
Oral Absorbed Efficiency 

(ABSderm)
Adjusted Slope Factor 

(mg/kg-day) Carcinogen Cancer Risk
Benzo(a)anthracene 1.85E-08 7.30E-01 ECAO 1.3E-01 5.62E+00 B2 1.04E-07
Dibenz(a,h)anthracene 2.94E-09 7.30E+00 ECAO 1.3E-01 5.62E+01 B2 1.65E-07
Benzo(b)fluoranthene 2.41E-08 7.30E-01 ECAO 1.3E-01 5.62E+00 B2 1.35E-07
Benzo(a)pyrene 2.34E-08 7.30E+00 IRIS 1.3E-01 5.62E+01 B2 1.31E-06
Indeno(1,2,3-cd)pyrene 1.33E-08 7.30E-01 ECAO 1.3E-01 5.62E+00 B2 7.47E-08
Aroclor 1254 3.58E-08 2.00E+00 S 1.4E-01 1.43E+01 B2 5.11E-07
Aroclor 1260 1.80E-09 2.00E+00 S 1.4E-01 1.43E+01 B2 2.57E-08

Total Cancer Risk 2.33E-06
Notes:

Adjusted slope factor represents the absorbed amount and not the administered; (Slope factor / ABSderm)

B2- Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in humans but at present it is far from conclusive.
IRIS=   Integrated Risk Information System
ECAO=  Environmental Criteria and Assessment Office
S=  The User's Guide for the RSL Screening Level Table states that the upper bound slope factor of 2.0 mg/kg per day should be used.

Cancer Risk Calculations for Subsurface Soil - Dermal (Construction Worker Scenario)

Cancer Risk (Absorbed dose x adjusted slope factor)

Standard USEPA Cancer Classification

Absorbed dose calculated in Table 10

Oral Absorbed Efficiency values obtained from Exhibit 3-4, RAGS Part E

Equations and information obtained from RAGS Part E
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Table 22
Carcinogenic Risk Calculations

Subsurface Soil - Inhalation 
USACE Niagara - Niagara Falls, New York

Compound
Exposure 

concentration(ug/m3) IUR(ug/m3)-1 Source Carcinogen Cancer Risk
Benzo(a)anthracene 2.43E-08 1.10E-04 CALEPA B2 2.67E-12
Dibenz(a,h)anthracene 4.72E-09 1.20E-03 CALEPA B2 5.66E-12
Benzo(b)fluoranthene 3.50E-08 1.10E-04 CALEPA B2 3.85E-12
Benzo(a)pyrene 3.40E-08 1.10E-03 CALEPA B2 3.74E-11
Indeno(1,2,3-cd)pyrene 2.11E-08 1.10E-04 CALEPA B2 2.32E-12
Aroclor 1254 6.25E-08 5.70E-04 S B2 3.56E-11
Aroclor 1260 3.47E-09 5.70E-04 S B2 1.98E-12

Total Cancer Risk 8.95E-11
Notes:

B2- Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in humans but at present it is far from conclusive.
Cal EPA- California EPA
S- User's Guide to RSL Tables

Cancer Risk (Exposure concentration X IUR)

Standard USEPA Cancer Classification

Exposure concentration calculated in Table 12

Cancer Risk Calculations for Subsurface Soil - Inhalation (Construction Worker Scenario)

IUR= Slope factor for inhalation risk obtained from RSL Tables, source listed in "Source" column
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Table 23
Carcinogenic Risk Calculations

Subsurface Soil - Ingestion
USACE Niagara - Niagara Falls, New York

Compound
Absorbed Dose (mg/kg-

day)
Slope Factor (mg/kg-

day) Source GI Absorption Value (ABSgi)
Absorbed Slope Factor 

(mg/kg-day) Carcinogen Cancer Risk
Benzo(a)anthracene 4.50E-08 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 3.29E-08
Dibenz(a,h)anthracene 7.18E-09 7.30E+00 ECAO 1.0E+00 7.30E+00 B2 5.24E-08
Benzo(b)fluoranthene 5.88E-08 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 4.29E-08
Benzo(a)pyrene 5.70E-08 7.30E+00 IRIS 1.0E+00 7.30E+00 B2 4.16E-07
Indeno(1,2,3-cd)pyrene 3.23E-08 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 2.36E-08
Aroclor 1254 8.12E-08 2.00E+00 S 1.0E+00 2.00E+00 B2 1.62E-07
Aroclor 1260 4.07E-09 2.00E+00 S 1.0E+00 2.00E+00 B2 8.14E-09

Total Cancer Risk 7.38E-07
Notes:

Absorbed slope factor represents the absorbed amount and not the administered; (Oral Slope factor / ABSgi)

B2- Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in humans but at present it is far from conclusive.
IRIS=   Integrated Risk Information System
ECAO=  Environmental Criteria and Assessment Office
S=  The User's Guide for the RSL Screening Level Table states that the upper bound slope factor of 2.0 mg/kg per day should be used.

Cancer Risk Calculations for Subsurface Soil - Ingestion (Construction Worker Scenario)

Cancer Risk (Absorbed dose x adjusted slope factor)

Standard USEPA Cancer Classification

Absorbed dose calculated in Table 14

ABSgi= GI absorption values , fraction of contaminant absorbed in GI tract obtained from RSL Tables
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Table 24
Carcinogenic Risk Calculations

Groundwater - Inhalation
USACE Niagara - Niagara Falls, New York

Compound
Exposure 

concentration(ug/m3) IUR(ug/m3)-1 Source Carcinogen Cancer Risk
Benzene 3.51E-02 7.80E-06 IRIS A* 2.74E-07
Trichloroethene 1.33E-01 4.10E-06 IRIS ** 5.45E-07

Total Cancer Risk 8.19E-07
Notes:

A-Human Carcinogen:  There is enough evidence to conclude that it can cause cancer in humans.
Cal EPA- California EPA
IRIS- USEPA Integrated Risk Information System
* =  Also classified as a known/likely human carcinogen under the Proposed Guidelines for Carcinogen Risk Assessment (USEPA, 1996)
**= Carcinogenic to humans under Guidelines for Carcinogen Risk Assessment (USEPA, 2005)

Cancer Risk (Exposure concentration x IUR)

Standard USEPA Cancer Classification

Exposure concentration calculated in Table 15

Cancer Risk Calculations for Groundwater- Inhalation- Construction Worker Scenario

IUR= Slope factor for inhalation risk obtained from RSL Tables, sources are listed in the "Source" column.

1 of 1 Table 24- Risk Characterization- Groundwater-Inhalation.xls



Table 25
Risk Characterization
Groundwater - Dermal 

USACE Niagara - Niagara Falls, New York

Compound Absorbed Dose (mg/kg) Slope Factor Source

Oral Absorbed 
Efficiency 
(ABSGI)

Adjusted Slope Factor 
(mg/kg) Carcinogen Cancer Risk

Benzene 8.32E-09 5.5E-02 IRIS 100% 5.50E-02 A* 4.58E-10
Benzo(a)anthracene 3.66E-07 7.3E-01 ECAO 100% NC B2 2.67E-07
Benzo(b)fluoranthene 8.25E-07 7.3E-01 ECAO 100% NC B2 6.02E-07
Indeno(1,2,3-cd)pyrene 6.83E-07 7.3E-01 ECAO 100% NC B2 4.99E-07
Trichloroethene 4.59E-08 4.6E-02 IRIS 100% 4.60E-02 ** 2.11E-09
Aroclor 1254 1.09E-06 2.0E+00 S 100% NC B2 2.18E-06
Aroclor 1260 5.86E-06 2.0E+00 S 100% NC B2 1.17E-05

Total Cancer Risk 1.53E-05
Notes:
Absorbed dose calculated in Table 16
Adjusted slope factor represents the absorbed amount and not administered; (Slope factor / ABSGI)
Cancer Risk (Absorbed dose x adjusted slope factor)
IRIS- Integrated Risk Information System
ECAO- Environmental Criteria and Assessment Office

B2- Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in humans but at present it is far from conclusive.
Total Cancer Risk is the sum of risk for individual compounds
NA= Not assessed under the IRIS Program
NC= In accordance with RAGS Part E, Exhibit 4-1, PAHs and PCBs should not be adjusted.
* =  Also classified as a known/likely human carcinogen under the Proposed Guidelines for Carcinogen Risk Assessment (USEPA, 1996)
**= Carcinogenic to humans under Guidelines for Carcinogen Risk Assessment (USEPA, 2005)

Cancer Risk Calculations for Groundwater- Dermal- (Construction Worker Scenario)

USEPA Carcinogen Classification
A- Human Carcinogen:  There is enough evidence to conclude that it can cause cancer in humans.
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Table 26
Carcinogenic Risk Calculations

Groundwater - Ingestion
USACE Niagara - Niagara Falls, New York

Compound Intake Dose (mg/kg-day)
Slope Factor (mg/kg-

day) Source GI Absorption Value (ABSgi)
Absorbed Slope Factor 

(mg/kg-day) Carcinogen Cancer Risk
Benzene 2.82E-09 5.50E-02 IRIS 1.0E+00 5.50E-02 A* 1.55E-10
Benzo(a)anthracene 1.50E-09 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 1.10E-09
Benzo(b)fluoranthene 1.94E-09 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 1.42E-09
Indeno(1,2,3-cd)pyrene 1.60E-09 7.30E-01 ECAO 1.0E+00 7.30E-01 B2 1.17E-09
Trichloroethene 1.37E-08 4.60E-02 IRIS 1.0E+00 4.60E-02 ** 6.30E-10
Aroclor 1254 3.52E-09 2.00E+00 S 1.0E+00 2.00E+00 B2 7.04E-09
Aroclor 1260 2.29E-08 2.00E+00 S 1.0E+00 2.00E+00 B2 4.58E-08

Total Cancer Risk 5.73E-08
Notes:

Absorbed slope factor represents the absorbed amount and not the administered; (Oral Slope factor / ABSgi)

B2- Probable Human Carcinogen:  There is inadequate evidence that it can cause cancer in humans but at present it is far from conclusive.
IRIS=   Integrated Risk Information System
ECAO=  Environmental Criteria and Assessment Office
S=  The User's Guide for the RSL Screening Level Table states that the upper bound slope factor of 2.0 mg/kg per day should be used.
* =  Also classified as a known/likely human carcinogen under the Proposed Guidelines for Carcinogen Risk Assessment (USEPA, 1996)
**= Carcinogenic to humans under Guidelines for Carcinogen Risk Assessment (USEPA, 2005)

Cancer Risk Calculations for Groundwater - Ingestion (Construction Scenario)

Cancer Risk (Absorbed dose x adjusted slope factor)

Standard USEPA Cancer Classification

Intake dose calculated in Table 17

ABSgi= GI absorption values , fraction of contaminant absorbed in GI tract obtained from RSL Tables

A=  Human Carcinogen:  There is enough evidence to conclude that it can cause cancer in humans.

1 of 1 Table 26- Risk Characterization-Groundwater- Ingestion-Construction.xls



Table 27
Risk Characterization Carcinogenic Summary Table

USACE Niagara - Niagara Falls, New York

Media Population Cancer Risk

Principal 
Contributing 

Pathway

Subsurface Soil Commercial/Industrial Worker 3.24E-05 Dermal contact

Subsurface Soil Commercial/Industrial Worker 3.11E-09 Inhalation

Subsurface Soil Commercial/Industrial Worker 7.77E-06 Ingestion

4.02E-05

Subsurface Soil Construction Worker 2.33E-06 Dermal contact

Subsurface Soil Construction Worker 8.95E-11 Inhalation

Subsurface Soil Construction Worker 7.38E-07 Ingestion

3.07E-06

Groundwater  Construction Worker 1.53E-05 Dermal contact

Groundwater Construction Worker 8.19E-07 Inhalation

Groundwater Construction Worker 5.73E-08 Ingestion

1.62E-05

Total Subsurface Soil Risk- Commercial/Industrial Worker

Total Groundwater Risk- Construction Worker

Total Subsurface Soil Risk- Construction Worker
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Table 28
Risk Characterization - Non Cancer

Groundwater - Dermal
USACE Niagara - Niagara Falls, New York

Compound Absorbed Dose (mg/kg) RfD Source

Oral Absorbed 
Efficiency 
(ABSGI) AbsorbedRfD(mg/kg) Carcinogen Non Cancer Risk

Aroclor 1254 1.09E-06 2.0E-05 IRIS 100% NC B2 5.45E-02

Notes:
Absorbed dose calculated in Table 16
Adjusted slope factor represents the absorbed amount and not administered; (Reference dose oral x ABSGI)
Non Cancer Risk (Absorbed dose / Absorbed reference dose)
IRIS- Integrated Risk Information System
ECAO- Environmental Criteria and Assessment Office

B2- Probable Human Carcinogen: There is inadequate evidence that it can cause cancer in humans, but at present it is far from conclusive.
NC- In accordance with RAGS Part E, Exhibit 4-1, PCBs should not be adjusted.

Non-Cancer Risk Calculations for Groundwater- Dermal (Construction Worker Scenario)

USEPA Carcinogen Classification

1 of 1 Table 28- Risk Characterization -Groundwater -Dermal-Noncancer.xls



Table 29
Risk Characterization - Non Cancer

Subsurface Soil - Dermal
USACE Niagara - Niagara Falls, New York

Compound Exposed Population Absorbed Dose (mg/kg) RfD Source

Oral Absorbed 
Efficiency 

(ABSderm) AbsorbedRfD(mg/kg) Non Cancer Risk
Aroclor 1254 Commerical/Industrial Worker 4.98E-07 2.0E-05 IRIS 1.40E-01 2.80E-06 1.78E-01
Aroclor 1254 Construction Worker 3.58E-08 2.0E-05 IRIS 1.40E-01 2.80E-06 1.28E-02

Notes:
Absorbed dose calculated in Tables 9 and 10
Adjusted slope factor represents the absorbed amount and not administered; (Reference dose oral (RfD) x ABS)
Non Cancer Risk (Absorbed dose / Absorbed reference dose)
IRIS- Integrated Risk Information System

Non-Cancer Risk Calculations for Subsurface Soil- Dermal (Commercial/Industrial Worker and Construction Worker)
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Table 30
Risk Characterization Non-Carcinogenic Summary Table

USACE Niagara - Niagara Falls, New York

Media Population Non Cancer Risk

Principal 
Contributing 

Pathway

Subsurface Soil Commercial/Industrial Worker 1.78E-01 Dermal contact

1.78E-01

Subsurface Soil Construction Worker 1.28E-02 Dermal contact

1.28E-02

Groundwater  Construction Worker 5.45E-02 Dermal contact

5.45E-02

Total Subsurface Soil Risk- Commercial/Industrial Worker

Total Groundwater Risk- Construction Worker

Total Subsurface Soil Risk- Construction Worker

1 of 1 Table 30- Risk Characterization Summary Table-Non Cancer.xls
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GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 22
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-22

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium GRAVEL, some fine to coarse Sand, Headspace result = 0

1 trace Silt, trace Brick fragments, moist. 0 ppm (0-4' bgs)

2
0

3

4
(FILL) Brown, fine to medium SAND, some Gravel, little Clay, wet. Headspace result = 0

5 0 ppm (4-8' bgs)
(FILL) Brown, Silty CLAY, little fine to medium Sand, wet.

6
(FILL) Brown, Silty SAND, wet. 0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10 (FILL) Brown fine SAND, trace Silt, wet.
0

11
Reddish brown, Silty CLAY, trace fine to medium Sand, moist.

12

End of SP-22 at 12.0 feet bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

WATER

S-3 8-12 60

S-2 4-8 60

S-1 0-4 60

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 23
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-23

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium GRAVEL, some fine to coarse Headspace result = 0
1 Sand, trace Silt, moist. 0 ppm (0-4' bgs)

Reddish brown, Silty CLAY, trace fine to medium Sand, moist.
2

0
3

4
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-23 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

WATER

S-3 8-12 100

S-2 4-8 100

S-1 0-4 60

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 24
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-24

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium GRAVEL, some fine to coarse Headspace result = 0

1 Sand, trace Silt, moist. 0 ppm (0-4' bgs)
Reddish brown, Silty CLAY, trace fine to medium Sand, moist.

2
0

3

4
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-24 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

WATER

S-3 8-12 100

S-2 4-8 100

S-1 0-4 75

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 25
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-25

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium GRAVEL, some fine to coarse Sand, Headspace result = 0

1 little Silt, trace Clay, trace Brick fragments, moist. 0 ppm (0-4' bgs)

2
0

3

4
(FILL) Grayish brown, fine SAND, some Gravel, little Silt, moist. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7
Grades to:..wet.

8
Headspace result = 0

9 0 ppm (8-11.5' bgs)

10
0

11

12 Refusal at 11.5 feet bgs.

13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

WATER

SAMPLE DESCRIPTION NOTES

S-1 0-4 75

S-2 4-8 50

S-3 8-11.5 <5



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 26
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-26

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium SAND and GRAVEL, some Silt, Headspace result = 0

1 trace Clay, moist. 0 ppm (0-4' bgs)
Reddish brown, Silty CLAY, trace fine to medium Sand, moist.

2
0

3

4
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-26 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

WATER

S-3 8-12 100

S-2 4-8 100

S-1 0-4 60

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 27
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-27

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium SAND and GRAVEL, trace Silt, Headspace result = 0

1 moist. 0 ppm (0-4' bgs)
(FILL) Light gray, some Silt. (Crushed Concrete)

2
0

3 (FILL) Brown, fine to medium SAND, some Gravel, trace Silt,
moist.

4
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7
Grades to:..wet.

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-27 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 40

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 28
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-28

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium SAND and GRAVEL, trace Headspace result = 0

1 Silt, moist. 0 ppm (0-4' bgs)

2
0

3
(FILL) Grades to:..gray, some Silt, wet. (Crushed Concrete)

4
Reddish brown, Silty CLAY, trace fine to medium Sand, Headspace result = 0

5 moist. 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-28 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 50

S-2 4-8 100

S-1 0-4 40

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 29
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-29

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium GRAVEL, some fine to coarse Headspace result = 0

1 Sand, trace Silt, moist. 0 ppm (0-4' bgs)

2
0

3

4
Reddish brown, Silty CLAY, trace fine to medium Sand, Headspace result = 0

5 moist. 0 ppm (4-8' bgs)

6
Reddish brown, Clayey SILT, trace fine to medium Sand, wet. 0

7
Reddish brown, Silty CLAY, trace fine to medium Sand, 

8 moist. 
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-29 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 50

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 30
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-30

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, fine to medium SAND and GRAVEL, some Silt, Headspace result = 0

1 trace Clay, moist. 0 ppm (0-4' bgs)

2
0

3

4
(FILL) Grayish brown, fine to coarse SAND, trace Gravel, trace Headspace result = 0

5 Silt, moist. 0 ppm (4-8' bgs)
Reddish brown, Silty CLAY, trace fine to medium Sand, 

6 moist. 
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-30 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 25

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 31
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-31

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, moist. Headspace result = 0

1 0 ppm (0-4' bgs)
(FILL) Brownish gray, fine to medium SAND, some Gravel, wet.

2
0

3

4 Reddish brown, Silty CLAY, trace fine to medium Sand, moist.
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-31 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 90

S-2 4-8 90

S-1 0-4 45

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 22
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-22

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Dark brown, fine to medium GRAVEL, some fine to coarse Headspace result = 0

1 Sand, trace Silt, moist. 0 ppm (0-4' bgs)

2
(FILL) Grades to:..brown. 0

3

4
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

5 0 ppm (4-8' bgs)

6
Reddish brown, Clayey SILT, trace fine to medium Sand, wet. 0

7

8
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-32 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 40

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 33
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-33

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium SAND and GRAVEL, some Silt, Headspace result = 0

1 trace Clay, moist. 0 ppm (0-4' bgs)

2
Grades to:..wet. 0

3

4
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-33 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 90

S-2 4-8 90

S-1 0-4 30

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 34
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-34

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/26/11 END DATE: 9/26/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Dark brown, fine to medium GRAVEL, some fine to coarse Headspace result = 0

1 Sand, trace Silt, moist. 0 ppm (0-4' bgs)

2
(FILL) Grades to:..gray, some Silt. (Crushed Concrete) 0

3

4 (FILL) Grades to:..wet.
Headspace result = 0

5 Grayish brown to reddish brown, Silty CLAY, trace fine to 0 ppm (4-8' bgs)
medium Sand, moist.

6 Grades to:..reddish brown.
0

7
Reddish brown, Clayey SILT, trace fine to medium Sand, wet.

8
Headspace result = 0

9 Reddish brown, Silty CLAY, trace fine to medium Sand, moist. 0 ppm (8-12' bgs)

10
0

11

12

End of SP-34 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 50

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 35
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-35

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium SAND and GRAVEL, some Silt, Headspace result = 0

1 trace Clay, moist. 0 ppm (0-4' bgs)
(FILL) Reddish brown, Silty CLAY, trace fine Sand, moist.

2
0

3
(FILL) Gray, fine to medium SAND, some Gravel, wet.

4
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-35 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 90

S-2 4-8 90

S-1 0-4 50

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 36
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-36

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium SAND and GRAVEL, some Silt, Headspace result = 0

1 trace Clay, moist. 0 ppm (0-4' bgs)
(FILL) Brown, Silty CLAY, trace fine to medium Sand, moist.

2
0

3
(FILL) Grades to:..dark brown to black. Slight weathered

4 (FILL) Brown, fine to medium SAND, trace Silt, wet. petroleum odor.
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-10' bgs)

10

Refusal at 10.0' bgs. 0
11

12

13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-10 100

S-2 4-8 90

S-1 0-4 50

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 37
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-37

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, moist. Headspace result = 0

1 (FILL) Reddish brown, Silty CLAY, some fine to medium Sand, 0 ppm (0-4' bgs)
trace Gravel, moist.

2 Reddish brown, Silty CLAY, trace fine to medium Sand, moist.
0

3

4
Headspace result = 0

5 0 ppm (4-6' bgs)

6 Concrete in end
Refusal at 6.0' bgs. of sample.

7

8

9

10

11

12

13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-2 4-6 100

S-1 0-4 75

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 38
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-38

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

Asphalt to 0.5' bgs. Headspace result = 0

1 (FILL) Gray, GRAVEL, some fine to medium Sand, moist. 0 ppm (0-4' bgs)
(FILL) Brown, fine to medium SAND and GRAVEL, some Silt,

2 trace Clay, moist.
0

3
(FILL) Tan, fine to medium SAND, trace Silt, moist.

4 Reddish brown, Silty CLAY, trace fine to medium Sand, moist.
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-38 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 50

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 39
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-39

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium SAND and GRAVEL, some Silt, Headspace result = 0

1 trace Clay, moist. 0 ppm (0-4' bgs)
Reddish brown, Silty CLAY, trace fine to medium Sand, moist.

2
0

3

4
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-39 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 40

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 40
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-40

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Brown, fine to medium SAND and GRAVEL, trace Silt, Headspace result = 0
1 trace Clay, wet. 0 ppm (0-4' bgs)

Reddish brown, Silty CLAY, trace fine to medium Sand, moist.
2

0
3

4
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12
End of SP-40 at 12.0' bgs.

13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 90

S-2 4-8 90

S-1 0-4 75

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 41
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-41

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Dark brown, fine to medium GRAVEL, some fine to coarse Headspace result = 0

1 Sand, trace Silt, wet. 0 ppm (0-4' bgs)

2
0

3

4 Dark yellowish brown, Silty CLAY, trace fine to medium Sand,
moist. Headspace result = 0

5 Grades to:..reddish brown. 0 ppm (4-8' bgs)

6
0

7

8
Grades to:..little fine to medium Sand, trace Gravel, wet. Headspace result = 0

9 0 ppm (8-12' bgs)

10
Grades to:..trace fine to medium Sand, moist. 0

11

12

End of SP-41 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 40

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 42
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-42

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, moist. Headspace result = 0
1 Dark brown and gray, Silty CLAY, trace fine to medium Sand, 0 ppm (0-4' bgs)

moist.
2

0
3

Grades to:..light yellowish brown.
4

Headspace result = 0
5 0 ppm (4-8' bgs)

6
0

7
Grades to:..reddish brown, moist to wet.

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-42 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 60

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 43
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-43

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, trace Silt, Headspace result = 0

1 moist. 0 ppm (0-4' bgs)
Dark yellowish brown, Silty CLAY, trace fine to medium Sand, 

2 moist.
0

3

4
Grades to:..reddish brown. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-43 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 75

S-2 4-8 100

S-1 0-4 75

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 44
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-44

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, trace Silt, Headspace result = 0

1 moist. 0 ppm (0-4' bgs)
Dark yellowish brown, Silty CLAY, trace fine to medium Sand, 

2 moist.
0

3

4
Grades to:..reddish brown. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-44 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 90

S-1 0-4 60

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 45
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-45

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, trace Silt, Headspace result = 0
1 moist. 0 ppm (0-4' bgs)

Dark yellowish brown, Silty CLAY, trace fine to medium Sand, 
2 moist.

0
3

4
Grades to:..reddish brown. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-45 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 50

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 46
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-46

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

Asphalt to 0.5' bgs. Headspace result = 0

1 (FILL) Gray, GRAVEL, some fine to coarse Sand, moist. 0 ppm (0-4' bgs)

2 (FILL) Brown, fine to coarse SAND, some Gravel, trace Silt,
moist. 0

3

4
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-46 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 50

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 47
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-47

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, moist. Headspace result = 0

1 Reddish brown, Silty CLAY, trace fine to medium Sand, moist. 0 ppm (0-4' bgs)

2
0

3

4
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-47 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 60

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 48
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-48

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

1 0 ppm (0-4' bgs)

2
0

3
Reddish brown, Clayey SILT, trace fine fo medium Sand, wet.

4
Headspace result = 0

5 0 ppm (4-8' bgs)
Reddish brown, Silty CLAY, trace fine to medium Sand, moist.

6
0

7

8
Reddish brown, Clayey SILT, trace fine fo medium Sand, wet. Headspace result = 0

9 0 ppm (8-12' bgs)
Reddish brown, Silty CLAY, trace fine to medium Sand, moist.

10
0

11

12

End of SP-48 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 90

S-2 4-8 100

S-1 0-4 80

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 49
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-49

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/27/11 END DATE: 9/27/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, moist. Headspace result = 25.5

1 (FILL) Light brown, fine SAND, trace Silt, wet. 38.6 ppm (0-4' bgs)
(FILL) Dark brown, Sandy SILT, trace Gravel, moist.

2
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. 0

3

4
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-49 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 90

S-2 4-8 90

S-1 0-4 60

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 50
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-50

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

(FILL) Gray, GRAVEL, some fine to medium Sand, trace Silt, Headspace result = 0

1 moist. 0 ppm (0-4' bgs)
Dark yellowish brown, Silty CLAY, trace fine to medium Sand, 

2 moist.
0

3

4
Grades to:..reddish brown. Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7

8
Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-50 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 80

SAMPLE DESCRIPTION NOTES



GZA GEOENVIRONMENTAL OF NEW YORK
535 WASHINGTON ST. 11TH FL.
BUFFALO, NEW YORK
ENGINEERS AND SCIENTISTS

Niagara Falls Armed Forces Reserve Center
Niagara Falls, NY

Soil Probe SP- 51
SHEET 1 OF 1

FILE  No. 21.0056522.20
CHECKED BY : CZB 

Page 1 Soil Probe SP-51

CONTRACTOR: Matrix Environmental Technologies BORING LOCATION: See Location Plan
DRILLER: Mark Janus GROUND SURFACE ELEVATION: NA DATUM NA
START DATE: 9/28/11 END DATE: 9/28/11 GZA GEOENVIRONMENTAL REPRESENTATIVE:       J. Beninati

WATER LEVEL DATA TYPE OF DRILL RIG: Geoprobe 54 DT track mounted rig
DATE TIME WATER CASING CASING SIZE AND DIAMETER: 2" diameter by 48" long

OVERBURDEN SAMPLING METHOD: Direct push
ROCK DRILLING METHOD: NA

D
E SAMPLE INFORMATION FIELD
P SCREENING
T Sample Number DEPTH RECOVERY (%) RESULTS
H (FT) (ppm)

Topsoil to 0.5' bgs. Headspace result = 0

1 Dark gray, Silty CLAY, trace fine to medium Sand, moist. 0 ppm (0-4' bgs)

2 Grades to:..reddish brown.
0

3

4
Headspace result = 0

5 0 ppm (4-8' bgs)

6
0

7
Reddish brown, Clayey SILT, trace fine fo medium Sand, wet.

8
Reddish brown, Silty CLAY, trace fine to medium Sand, moist. Headspace result = 0

9 0 ppm (8-12' bgs)

10
0

11

12

End of SP-51 at 12.0' bgs.
13

14

15

16

17

18

19

20

S - Split Spoon Sample NOTES: 1) MiniRae 2000 organic vapor meter used to field screen and headspace soil samples.
C - Rock Core Sample    2) bgs = below ground surface.
General 1) Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Notes: 2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater

   may occur due to other factors than those present at the time measurements were made.

S-3 8-12 100

S-2 4-8 100

S-1 0-4 40

SAMPLE DESCRIPTION NOTES
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APPENDIX B 
Photographs 
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Final Remedial Investigation – Human Health Risk Assessment 

Niagara Falls Armed Forces Reserve Center, Niagara Falls, New York 
December 2014 

 

 
Photograph 1 – Area of IRA prior to excavation as viewed from the west.   
 

 
Photograph 2 – Excavation and 6” Fire Protection Main as viewed from the southeast. 
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Photograph 3 – Pumping of Fire Protection Main prior to removal.   
 

 
Photograph 4 – Capped end of the Fire Protection Main. 
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Final Remedial Investigation – Human Health Risk Assessment 
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December 2014 

 

 
Photograph 5 – Backfilled excavation as viewed from the west.   
 

 
Photograph 6 – Stockpiled and covered soil as viewed from the east. 
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APPENDIX C 
Waste Disposal Documentation 
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APPENDIX D 
Clean Fill Documentation 
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Analytical Result Summary Tables 

 



Table 3
Post Excavation Soil Results

9400 Porter Road
Niagara Falls, New York

Sample Location CS-1 CS-2 CS-3 CS-4 CS-5 CS-6 CS-6 (DUP) CS-7
Laboratory Sample ID Maximum RSI0550-01 RSI0550-02 RSI0550-03 RSI0550-04 RSI0550-05 RSI0550-06 RSI0550-11 RSI0550-07
Sample Date Contaminant 9/16/2009 9/16/2009 9/16/2009 9/16/2009 9/16/2009 9/16/2009 9/16/2009 9/16/2009
Sample Depth (ft bgs) Level 1.0-1.5 1.0-1.5 1.0-1.5 1.0-1.5 1.0-1.5 1.0-1.5 1.0-1.5 1.0-1.5

PCBs (mg/kg)
EPA Method 8082 1.0 0.33 0.27 0.17 0.39 14 18 12 14

Sample Location CS-8 CS-9 CS-10
Laboratory Sample ID Maximum RSI0550-08 RSI0550-09 RSI0550-10
Sample Date Contaminant 9/16/2009 9/16/2009 9/16/2009
Sample Depth (ft) Level 1.0-1.5 1.0-1.5 1.0-1.5

PCBs (mg/kg)
EPA Method 8082 1.0 4.8 1.9 0.33

Notes:

Samples detected at levels exceeding the Maximum Contaminant Level are shown in bold and underlined [thus].

mg/kg     Milligrams per kilogram
ND          Non-detect

Sampling Information:Sampling Information:
Samples were collected in 8 oz glass containers.
Samples were placed in iced coolers at approximately 4oC.

P:\projects\ARIM.722\722-04\Remedial Action\Post-Ex Soil Results.xlsPage 1 of 1



Table 2
Post-Excavation Soil Results - October 8, 2009

9400 Porter Road
Niagara Falls, New York

Sample Location CS-11 CS-12 CS-13 CS-14 CS-14(DUP) CS-15
Laboratory Sample ID Maximum RSJ0561-01 RSJ0561-02 RSJ0561-03 RSJ0561-04 RSJ0561-06 RSJ0561-05
Sample Date Contaminant 10/8/2009 10/8/2009 10/8/2009 10/8/2009 10/8/2009 10/8/2009
Sample Depth (ft bgs) Level 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5

PCBs (mg/kg)
EPA Method 8082 1.0 0.170 0.022 0.800 0.006 0.016 0.007

Notes:

mg/kg     Milligrams per kilogram
ND          Non-detect

Sampling Information:
Samples were collected in 8 oz glass containers.
Samples were placed in iced coolers at approximately 4oC.

P:\projects\ARIM.722\722-04\Remedial Action\Post-Ex Soil Results - Rd 2.xlsxPage 1 of 1



Table 2
Soil Analytical Testing Results Summary

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Use Restricted Residential Restricted Commercial SP-1-5-7 SP-2-6-8 SP-3-4-6 SP-4-2-4 SP-5-2-4 SP-6-2-4 SP-7-4-6 SP-8-4-6 SP-8 (DUP-1) SP-9-2-4 SP-10-2-4 SP-11-2-4 SP-12-6-10
Parameter Soil Cleanup Soil Cleanup Soil Cleanup 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010 12/06/2010

Objectives Objectives Objectives Result Result Result Result Result Result Result Result Result Result Result Result Result
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 100,000 500,000 7.1 J ND 31 J 38 70 120 38 38 49 100 45 48 44
Methylene Chloride 50 100,000 500,000 25 12 32 29 35 31 31 30 20 27 24 38 25
Toluene 700 100,000 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 1,000 41,000 390,000 ND 31 ND ND ND ND ND ND ND ND ND ND 5.3 J
Xylenes, total 260 100,000 500,000 ND 23 3.2 J ND ND ND ND ND ND ND ND ND 15
Isopropylbenzene 2,300 NV NV ND 10 ND ND ND ND ND ND ND ND ND ND 1.5 J
Methylcyclohexane NV NV NV ND 66 ND ND ND ND ND ND ND ND ND ND ND
n-Propylbenzene 3,900 100,000 500,000 ND 42 ND ND ND ND ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene 8,400 52,000 190,000 ND 29 ND ND ND ND ND ND ND ND ND ND 2.9 J
4-Isopropyltoluene 10,000 11 NV NV ND 7.5 ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trimethylbenzene 3,600 52,000 190,000 1.4 J 130 ND ND ND ND ND ND ND ND ND ND 11
sec-Butylbenzene 11,000 100,000 500,000 ND 5.3 J ND ND ND ND ND ND ND ND ND ND ND
2-Butanone (MEK) 100,000 NV NV ND ND ND ND 16 J 28 J ND ND ND 27 J 8.9 J ND ND
n-Butylbenzene 12,000 NV NV ND 13 ND ND ND ND ND ND ND ND ND ND ND
Naphthalene 12,000 100,000 500,000 ND 24 ND ND ND ND ND ND ND ND ND ND 230
Total VOCs NV NV NV 33.5 392.8 66.2 67.0 121.0 179.0 69.0 68.0 69.0 154.0 69.0 86.0 335
Total VOC TICs NV NV NV 41.1 2140 14 11 17 14 12 12 8.1 12 10 14 51
Semi-Volatile Organic Compounds - EPA Method 8270 (ug/kg) 
Naphthalene 12,000 100,000 500,000 ND 410 ND ND ND ND ND ND ND ND ND ND 690
2-Methylnaphthalene 410 11 NV NV ND 410 ND ND ND ND ND ND ND ND ND ND ND
Acenaphthylene 100,000 100,000 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND
Acenaphthene 20,000 100,000 500,000 ND 25 J ND ND ND ND ND ND ND ND ND ND ND
Fluorene 30,000 100,000 500,000 17 J 39 J ND ND ND ND ND ND ND ND ND ND ND
Phenanthrene 100,000 100,000 500,000 48 J 170 J ND ND ND 66 J ND ND ND ND ND 25 J 33 J
Anthracene 100,000 100,000 500,000 ND 50 J ND ND ND 22 J ND ND ND ND ND ND ND
Fluoranthene 100,000 100,000 500,000 51 J 210 ND ND ND 190 J ND ND ND ND 22 J 33 J 33 J
Pyrene 100,000 100,000 500,000 46 J 180 J ND ND ND 130 J ND ND ND ND 14 J 24 J 23 J
Benzo(a)anthracene 1,000 1,000 5,600 20 J 91 J ND ND ND 89 J ND ND ND ND ND 16 J 18 J
Dibenzo(a,h)anthracene 330 330 560 ND ND ND ND ND ND ND ND ND ND ND ND ND
Bis(2-ethylhexyl)phthalate 50000 11 NV NV ND ND ND ND ND ND ND ND ND 100 J ND ND ND
Carbazole NV NV NV ND ND ND ND ND ND ND ND ND ND ND ND ND
Chrysene 1,000 3,900 56,000 27 J 94 ND ND ND 78 J ND ND ND ND ND ND 17 J
Benzo(b)fluoranthene 1,000 1,000 5,600 34 J 110 J ND ND ND 120 J ND ND ND ND 13 J 14 J ND
Benzo(k)fluoranthene 800 3,900 56,000 12 J 39 J ND ND ND 37 J ND ND ND ND ND ND ND
Biphenyl NV NV NV ND 32 ND ND ND ND ND ND ND ND ND ND ND
Benzo(a)pyrene 1,000 1,000 1,000 23 J 85 J ND ND ND 85 J ND ND ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 500 500 5,600 19 J 38 J ND ND ND 40 J ND ND ND ND ND ND ND
Benzo(g,h,i)perylene 100,000 100,000 500,000 26 J 51 J ND ND ND 50 J ND ND ND ND ND ND ND
Total SVOCs NV NV NV 323 2,034 ND ND ND 908 ND ND ND 100 49 112 814
Total SVOC TICs NV NV NV 1,550 19,150 ND ND 3,000 7,350 ND ND ND ND 220 1600 690
TAL Metals - EPA Method SW 846 (mg/kg)
Aluminum NV NV NV 2,290 B 2,460 B 17,600 B 21,200 B 27,600 B 21,000 B 20,500 B 17,400 B 15,300 B 23,500 B 9,870 B 13,600 B 21,110 B
Antimony NV NV NV ND ND ND ND ND 1.0 J ND ND ND ND ND ND ND
Arsenic 13 16 16 2.0 J 4.8 6.4 2.8 7.1 5.7 7.6 5.7 3.7 3.4 1.9 J 2.1 J 4.8
Barium 350 400 400 11.6 14 105 151 171 130 179 41.2 89.4 106 71.9 84.2 152
Beryllium 7.2 590 590 0.115 J 0.105 J 0.950 1.39 1.95 1.14 1.12 0.903 0.771 1.15 0.456 0.583 1.27
Cadmium 2.5 9.3 9.3 0.186 J 0.169 J 0.221 J 0.109 J 0.156 J 0.251 J 0.185 J 0.182 J 0.151 J 0.153 J 0.157 J 0.169 J 0.146 J
Calcium NV NV NV 95,000 B 78,300 B 16,800 B 2,020 B 2,090 B 5,850 B 10,700 B 49,300 B 44,100 B 1,570 B 3,040 B 4,300 B 18,900 B
Chromium 30 180 1,500 3.45 7.12 23.5 27.6 38 29.8 29.5 24.1 22.0 30.8 11.2 15 29.8
Cobalt 30 11 NV NV 2.03 1.96 13.8 11.5 26.8 14.6 18.2 14.3 14.3 23.1 2.4 3.28 19.3
Copper 50 270 270 8.7 6.1 23.1 21.6 34.3 22.4 33 24.7 21.1 30.7 7.1 7.3 30.4
Iron 2000 11 NV NV 5,690 B 5,360 B 26,800 B 31,900 B 44,600 B 37,900 B 35,300 B 29,300 B 25,100 B 31,600 B 8,600 B 16,100 B 34,500 B
Lead 63 400 1,000 8 6.3 13.4 15 14.9 17.8 14.4 9.7 8.0 7.5 11.7 8.5 16.6
Magnesium NV NV NV 50,500 31,200 10,500 8,210 9,580 8,000 14,800 14,000 12,200 8,100 2,130 2,850 10,800
Manganese 1,600 2,000 10,000 298 B 222 B 291 B 186 B 476 B 266 B 2,470 B 475 B 587 B 432 B 84.0 B 162 B 782 B
Mercury 0.18 0.81 2.8 ND ND 0.0132 J 0.0423 0.0451 0.0492 0.0341 ND 0.0100 0.0218 J 0.0685 0.0703 0.0394
Nickel 30 310 310 5.24 J 5.04 J 33.7 33.2 48.8 34.3 42.4 34.6 33.3 37.7 9.53 11.5 42.8
Potassium NV NV NV 485 659 1,600 1,770 2,450 2,040 1,980 2,260 2,240 1,700 1,240 1,460 2,180
Selenium 3.9 180 1,500 ND ND ND ND ND ND ND ND ND ND ND ND ND
Sodium NV NV NV 151 J 134 J 136 J 298 347 141 J 294 322 278 150 J 111 J 112 J 341
Vanadium 100 11 NV NV 6.11 5.96 29.7 33.9 47.4 39.6 38.7 32.1 26.8 32.3 9.58 12.5 38.1
Zinc 109 10,000 10,000 44.6 B 30.6 B 62.3 B 72.0 B 100 84.5 B 69.5 B 61.7 B 56.6 B 74.0 B 30.1 B 35.9 B 72.1 B
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1248 NV NV NV ND ND ND ND ND ND ND ND ND ND ND 51 ND
Aroclor 1254 NV NV NV ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1260 NV NV NV ND ND ND ND ND ND 29 ND ND ND ND 25 ND
Total PCBs 100* 1000* 1,000* ND ND ND ND ND ND 29 ND ND ND ND 76 ND
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Table 2
Soil Analytical Testing Results Summary

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Use Restricted Residential Restricted Commercial
Parameter Soil Cleanup Soil Cleanup Soil Cleanup

Objectives Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 100,000 500,000
Methylene Chloride 50 100,000 500,000
Toluene 700 100,000 500,000
Ethylbenzene 1,000 41,000 390,000
Xylenes, total 260 100,000 500,000
Isopropylbenzene 2,300 NV NV
Methylcyclohexane NV NV NV
n-Propylbenzene 3,900 100,000 500,000
1,3,5-Trimethylbenzene 8,400 52,000 190,000
4-Isopropyltoluene 10,000 11 NV NV
1,2,4-Trimethylbenzene 3,600 52,000 190,000
sec-Butylbenzene 11,000 100,000 500,000
2-Butanone (MEK) 100,000 NV NV
n-Butylbenzene 12,000 NV NV
Naphthalene 12,000 100,000 500,000
Total VOCs NV NV NV
Total VOC TICs NV NV NV
Semi-Volatile Organic Compounds - EPA Method 8270 (ug/kg) 
Naphthalene 12,000 100,000 500,000
2-Methylnaphthalene 410 11 NV NV
Acenaphthylene 100,000 100,000 500,000
Acenaphthene 20,000 100,000 500,000
Fluorene 30,000 100,000 500,000
Phenanthrene 100,000 100,000 500,000
Anthracene 100,000 100,000 500,000
Fluoranthene 100,000 100,000 500,000
Pyrene 100,000 100,000 500,000
Benzo(a)anthracene 1,000 1,000 5,600
Dibenzo(a,h)anthracene 330 330 560
Bis(2-ethylhexyl)phthalate 50000 11 NV NV
Carbazole NV NV NV
Chrysene 1,000 3,900 56,000
Benzo(b)fluoranthene 1,000 1,000 5,600
Benzo(k)fluoranthene 800 3,900 56,000
Biphenyl NV NV NV
Benzo(a)pyrene 1,000 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 500 5,600
Benzo(g,h,i)perylene 100,000 100,000 500,000
Total SVOCs NV NV NV
Total SVOC TICs NV NV NV
TAL Metals - EPA Method SW 846 (mg/kg)
Aluminum NV NV NV
Antimony NV NV NV
Arsenic 13 16 16
Barium 350 400 400
Beryllium 7.2 590 590
Cadmium 2.5 9.3 9.3
Calcium NV NV NV
Chromium 30 180 1,500
Cobalt 30 11 NV NV
Copper 50 270 270
Iron 2000 11 NV NV
Lead 63 400 1,000
Magnesium NV NV NV
Manganese 1,600 2,000 10,000
Mercury 0.18 0.81 2.8
Nickel 30 310 310
Potassium NV NV NV
Selenium 3.9 180 1,500
Sodium NV NV NV
Vanadium 100 11 NV NV
Zinc 109 10,000 10,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1248 NV NV NV
Aroclor 1254 NV NV NV
Aroclor 1260 NV NV NV
Total PCBs 100* 1000* 1,000*

SP-13-0-2 SP-14-2-4 SP-15-0-4 SP-16-0-2 SP-17-4-8 SP-17 (DUP-2) SP-18-0-4 SP-19-0-4 SP-20-0-4 SP-21-0-4 TP-1-0-4*
12/07/2010 12/07/2010 12/07/2010 12/07/2010 12/07/2010 12/07/2010 12/07/2010 12/07/2010 12/07/2010 12/07/2010 12/07/2010

Result Result Result Result Result Result Result Result Result Result Result

10 J 19 J 19 J ND 52 69 11 J 340 29 13 7.6 J
5.9 5.2 J 6.6 4.6 J 5.9 J 4.1 J 7.8 5.4 J 4.1 J 4.7 J 4.6 J
ND ND ND ND ND ND ND ND 1.6 J ND ND
ND ND ND ND ND ND ND 1.9 J 2.6 J ND ND
ND ND ND ND ND ND ND 5.2 J 8.3 J ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND 7.1 ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND 1.3 J ND ND ND ND ND ND ND ND ND
15.9 25.5 25.6 4.6 57.9 84.3 18.8 352.5 45.6 13.0 12.2
10 8.9 9.8 8.6 12 8.4 9.5 8.1 7.1 7.3 6.5

ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
ND 32 J ND ND ND ND ND ND ND ND 3,000 J
ND 22 J ND ND ND ND ND ND ND ND ND
ND 47 J ND ND ND ND ND ND ND ND ND
ND 330 ND ND ND ND 660 J 1,100 J ND ND 5,400 J
ND 92 J ND ND ND ND 160 J 200 J ND ND 1,900 J

1,300 J 510 ND ND 27 J 25 J 800 J 1,600 J ND ND 16,000
1,200 J 480 14 J ND 25 J 23 J 800 J 1,400 J ND ND 15,000
960 J 290 ND ND 16 J 19 J 420 J 790 J ND ND 10,000
ND 38 J ND ND ND ND ND ND ND ND 2,300 J

6,600 JB 170 JB 150 JB ND 160 JB 160 JB 1500 JB 1800 JB 1300 JB 7,500 JB ND
ND 24 J ND ND ND ND ND ND ND ND ND

690 J 230 ND ND ND ND 420 J 690 J ND ND 9,700
1,000 J 260 ND ND 16 J ND 450 J 740 J ND ND 14,000

ND 110 J ND ND ND ND ND ND ND ND 6,500 J
ND ND ND ND ND ND ND ND ND ND ND

960 J 250 ND ND ND 15 J 390 J 680 J ND ND 14,000
ND 110 J ND ND ND ND 210 J 320 J ND ND 8,800 J

730 J 120 J ND ND ND ND 280 J 380 J ND ND 12,000
13,440 3,075 164 ND 244 242 6,090 9,700 1,300 7,500 118,600

ND ND 580 9,400 ND ND ND ND ND ND 7,600

10,700 24,000 32,100 15,500 17,400 15,800 11,400 13,200 15,100 9,810 9,970
ND ND ND ND ND ND ND ND ND ND ND
6.0 6.5 2.4 6.1 6.3 2.7 8.1 6.8 5.0 6.1 4.1
98.6 194 249 107 418 168 104 133 90.3 81.3 153
1.38 4.71 8.21 1.96 0.926 0.800 1.38 0.81 1.27 0.637 1.23
0.48 0.353 0.061 J 0.216 J 0.152 J 0.114 0.554 0.25 J 0.168 J 0.791 0.800

168,000 B 203,000 B 268,000 B 225,000 B 50,700 B 49,500 B 173,000 B 157,000 B 44,000 B 138,000 B 116,000 B
682 379 31.4 1,040 24.2 22.3 797 969 119 720 165
3.73 6.41 2.44 3.47 16.2 13.6 5.63 5.83 10.4 11.8 4.68
9.5 25.4 4.8 11 24.9 18.5 108 45.3 16 19.5 13

6,750 24,700 4,360 4,140 31,000 23,800 22,200 10,900 16,200 20,900 11,200
27.3 18.3 3.6 11.2 9.5 8.5 42.4 17 7.8 31.5 39.4

62,800 B 20,900 B 8,020 B 46,400 B 11,500 B 11,500 B 52,600 B 45,200 B 9,010 B 44,900 B 39,600 B
1,090 B 2,670 B 3,450 B 1,130 B 722 B 576 B 4,150 B 1,230 B 845 B 679 B 771 B
0.0205 J 0.0452 ND ND 0.0109 J ND ND 0.0163 J 0.0146 J 0.0259 0.124

13.8 20.7 1.66 J 19.8 35.8 32.0 41.7 29.9 25.1 32.6 12.8
874 1,650 2,440 635 2,420 2,790 722 885 1,710 716 1,210
ND 1.4 J 2.1 J ND ND ND ND ND ND ND 0.7 J

328 B 690 B 930 B 616 B 271 B 290 B 329 B 443 B 154 B 289 B 254 B
17.1 22.3 5.64 25.7 32.3 26.9 23.4 29.8 22.1 26.7 15.3

79.2 B 36.8 B 0.6 B 30.5 B 55 B 51.5 B 124 B 40.5 B 43.9 B 170 B 124 B

ND ND ND ND ND ND ND 620 ND ND ND
1,700 230 9.8 1,400 21 15 1800 540 65 650 700
840 67 ND 1,600 ND ND 760 190 40 410 210

2,540 297 9.8 3,000 21 15 2,560 1,350 105 1,060 910
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Table 2
Soil Analytical Testing Results Summary

Niagara Falls Armed Foreces Reserve Center
Niagara Falls, New York

Notes:

1. Compounds detected in one or more samples are presented on this table. 
2. Analytical testing completed by Test America Laboratories.
3. ug/kg = micrograms per kilogram; mg/kg = milligrams per kilogram
4. ND indicates compound was not detected above method detection limits.
5. NV = no value.
6. Shading indicates value exceeds Unrestricted Use Soil Cleanup Objectives.
7. Bold indicates value exceeds the Restricted Residential Soil Cleanup Objectives.
8. Italics  indicates value exceeds the Restricted Commercial Soil Cleanup Objectives.
9. A duplicate sample (DUP-1) was collected at soil probe location SP-8.  Values shown are the higher of the two analytical results.
10. *Soil cleanup objective is for the sum of the Aroclor compound concentrations detected (Total PCBs).
11. Soil cleanup objective used is from NYSDEC Final Commissioners Policy, CP-51, dated October 21, 2010.
12.  J=  Analyte detected at a level less than the Reporting Limit, but greater than or equal to the Method Detection Limit.
13.  B=  Analyte was detected in the associated Method Blank.
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Table 1
Analytical Results Summary Table

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

VOCs SVOCs PCBs
Sample Identification Date Collected EPA Method  EPA Method EPA Method

8260-TCL 8270 - TCL 8082
Soil Probe Samples

SP-22-2-4 9/26/2011 X X X
SP-22-10-12 9/26/2011 X X X

SP-23-2-4 9/26/2011 X X X
SP-23-6-8 9/26/2011 X X X
SP-24-2-4 9/26/2011 X X X

SP-24-8-10 9/26/2011 X X X
SP-25-2-4 9/26/2011 X X X
SP-25-6-8 9/26/2011 X X X
SP-26-1-3 9/26/2011 X X X
SP-26-6-8 9/26/2011 X X X
SP-27-2-4 9/26/2011 X X X
SP-27-6-8 9/26/2011 X X X
SP-28-1-3 9/26/2011 X X X
SP-28-6-8 9/26/2011 X X X
SP-29-1-3 9/26/2011 X X X
SP-29-6-8 9/26/2011 X X X
SP-30-1-3 9/27/2011 X X X

SP-30-10-12 9/27/2011 X X X
SP-31-1-3 9/27/2011 X X X

SP-31-8-10 9/27/2011 X X X
SP-32-2-4 9/26/2011 X X X

SP-32-8-10 9/26/2011 X X X
SP-33-0-2 9/27/2011 X X X

SP-33-8-10 9/27/2011 X X X
SP-34-2-4 9/26/2011 X X X
SP-34-6-8 9/26/2011 X X X
SP-35-1-3 9/27/2011 X X X
SP-35-6-8 9/27/2011 X X X
SP-36-1-3 9/27/2011 X X X

SP-36-8-10 9/27/2011 X X X
SP-37-1-3 9/27/2011 X X X
SP-37-4-6 9/27/2011 X X X
SP-41-1-3 9/28/2011 X X
SP-41-6-8 9/28/2011 X X
SP-47-1-3 9/27/2011 X
SP-47-6-8 9/27/2011 X
SP-50-1-3 9/28/2011 X X
SP-50-6-8 9/28/2011 X X
SP-51-1-3 9/28/2011 X X
SP-51-6-8 9/28/2011 X X

OUTFALL 004 9/27/2011 X X X

EX-NORTH 9/29/2011 X X X
EX-SOUTH 9/29/2011 X X X
EX-EAST 9/29/2011 X X X
EX-WEST 9/29/2011 X X X

EX-FLOOR 9/29/2011 X X X
WC-1-SOIL 9/29/2011 X7

Groundwater Samples
SP-22-110926 9/26/2011 X X X
SP-25-110926 9/26/2011 X X X
SP-30-110927 9/27/2011 X X X
SP-32-110926 9/26/2011 X X X
SP-34-110926 9/26/2011 X X X
SP-36-110927 9/27/2011 X X X
SP-42-110927 9/27/2011 X
SP-49-110927 9/27/2011 X

Notes:
1.  SP-22-2-4 = (SP-22), type of sample and number from which sample was obtained, (2-4) depth of sample below
     ground surface. SP = soil probe. 
2.  VOCs = Volatile Organic Compounds
3.  SVOCs = Semi-Volatile Organic Compounds
4.  TCL = Target Compound List
5.  TAL = Target Analyte List
6.  PCBs = Polychlorinated Biphenyls
7.  Waste characterization sample (WC-1-SOIL) was analyzed for the following parameters
     TCLP VOCs, SVOCs, RCRA Metals, PCBs, pH, and Ignitability.

Soil Excavation Samples

Waste 
Characterization 



Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial SP-22-2-4 SP-22-10-12 SP-23-2-4 SP-23-6-8 SP-24-2-4 SP-24-8-10
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives Result Result Result Result Result Result
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000 ND 7.1 J 60 22 J 28 J ND
Methylcyclohexane NV NV ND ND ND ND ND ND
Tetrachloroethene 1,300 150,000 ND ND ND ND ND ND
Methylene Chloride 50 500,000 4.9 J 5.6 J 4.8 J 5.1 J 5.1 J 3.9 J
2-Butanone (MEK) 100,000 NV ND ND 7.5 J ND ND ND
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000 ND 51 J ND ND ND ND
2-Methylnaphthalene 410 9 NV ND 12 J ND ND ND ND
4-Methylphenol NV NV ND ND ND ND ND ND
Acenaphthylene 100,000 500,000 ND ND ND ND ND ND
Acenaphthene 20,000 500,000 ND 68 J ND ND ND ND
Fluorene 30,000 500,000 ND 96 J ND ND ND ND
Phenanthrene 100,000 500,000 500 J 210 J ND ND ND ND
Anthracene 100,000 500,000 ND 97 J ND ND ND ND
Fluoranthene 100,000 500,000 830 J 250 ND ND ND ND
Pyrene 100,000 500,000 590 J 160 J ND ND ND ND
Benzo(a)anthracene 1,000 5,600 650 J 110 J 12 J ND 21 J ND
Dibenzo(a,h)anthracene 330 560 ND 14 J ND ND 30 J ND
Dibenzofuran 7,000 NV ND 31 J ND ND ND ND
Diethyl phthalate NV NV ND ND ND ND ND ND
Di-n-octyl phthalate NV NV ND ND ND ND ND ND
Di-n-butyl phthalate NV NV ND ND ND ND ND ND
Bis(2-ethylhexyl)phthalate 50,000 9 NV ND ND ND 88 J ND ND
Carbazole NV NV ND 17 J ND ND ND ND
Chrysene 1,000 56,000 670 JB 100 JB 11 JB ND 29 JB ND
Benzo(b)fluoranthene 1,000 5,600 590 J 91 J 16 J 11 J ND 11 J
Benzo(k)fluoranthene 800 56,000 420 J 64 J 13 J 11 J ND 13 J
Biphenyl NV NV ND ND ND ND ND ND
Benzo(a)pyrene 1,000 1,000 550 J 90 J 13 J 9.5 J ND ND
Indeno(1,2,3-cd)pyrene 500 5,600 280 J 32 J ND ND 30 J ND
Benzo(g,h,i)perylene 100,000 500,000 310 J 33 J ND ND 35 J ND
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV ND ND ND ND ND ND
Aroclor 1260 NV NV ND ND ND ND ND ND
Total PCBs 100* 1,000* ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-25-2-4 SP-25-6-8 SP-26-1-3 SP-26-6-8 SP-27-2-4 SP-27-6-8

Result Result Result Result Result Result

ND ND 27 J 6.7 J ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
5.1 J 5.6 J 4.6 J 4.8 J 4.9 J 5.0 J
ND ND ND ND ND ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

5100 J 3300 J ND ND 83 J ND
1300 J ND ND ND ND ND
7100 J 7000 J 16 J ND 80 J ND
4900 J 6100 J 11 J ND 40 J ND
3600 J 5600 J 14 J ND 37 J ND
630 J 1200 J ND ND 10 J ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

3500 JB 5400 JB 14 JB ND 45 JB ND
4100 J 5600 J 19 J 12 J 59 J 15 J
1700 J 3100 J 16 J 12 J 27 J 9.1 J

ND ND ND ND ND ND
3200 J 5800 J 15 J 9.9 J 39 J ND
1200 J 2100 J 9.3 J 8.8 J 23 J ND
1400 J 2500 J ND 9.8 J 26 J ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-28-1-3 SP-28-6-8 SP-29-1-3 SP-29-6-8 SP-30-1-3 SP-30-10-12

Result Result Result Result Result Result

ND 9.7 J 7.3 J ND 12 J ND
ND ND ND ND 3.0 J ND
ND ND ND ND ND <
4.7 J 5.8 J 7.8 5.6 J 3.8 JB 2.9 JB
ND ND ND ND ND ND

ND ND ND ND 17 J ND
ND ND ND ND 9.3 J ND
ND ND ND ND ND ND
ND ND ND 32 J 22 J ND
ND ND ND ND 25 J ND
ND ND ND 33 J 26 J ND
15 J 18 J 1800 J 360 320 B 8.8 JB
ND ND ND 97 J 52 J ND
36 J 77 J 3100 J 570 630 B 17 JB
25 J 57 J 2000 J 350 430 B 12 JB
27 J 46 J 1700 J 210 J 260 B 14 JB
ND 12 J ND 29 J ND ND
ND ND ND 19 J 16 J ND
ND ND ND ND 14 JB 12 JB
ND ND ND ND 32 J 32 J
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND 15 J 53 J 4.1 J

25 JB 47 JB 2300 JB 200 J 290 B 17 JB
40 J 72 J 3500 J 210 J 440 B 18 JB
19 J 35 J 1700 J 110 J 180 JB 16 JB
ND ND ND ND ND ND
26 J 54 J 2900 J 160 J 290 B 15 JB
16 J 27 J 1400 J 86 J 120 JB 10 JB
15 J 28 J 1800 J 91 J 120 JB 7.8 JB

ND ND ND ND ND ND
1,100 ND 320 ND 150 J ND
1,100 ND 320 ND 150 ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-31-1-3 SP-31-8-10 SP-32-2-4 SP-32-8-10 SP-33-0-2 SP-33-8-10

Result Result Result Result Result Result

ND ND ND 30 ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

4.3 JB 3.2 JB 5.6 J 5.2 J ND ND
ND ND ND ND ND ND

7.7 J ND ND ND ND ND
ND ND ND ND 52 J ND
ND ND ND ND ND ND
15 J ND ND ND 68 J ND
3.0 J ND ND ND ND ND
ND ND ND ND ND ND

96 JB 6.6 JB 88 J ND 190 JB ND
28 J ND 22 J ND 88 J ND

250 B 13 JB 180 J ND 560 JB 5.5 JB
170 JB 11 JB 120 J ND 440 JB 4.9 JB
150 JB 15 JB 97 J 11 J 330 JB 9.1 JB

ND ND 20 J ND ND ND
6.4 J ND ND ND 28 J ND
16 JB 11 JB ND ND ND 9.8 JB
38 J 30 J ND ND 310 J 31 J
ND ND ND ND ND ND
ND ND ND ND ND ND
14 J 3.7 J ND ND 74 J 3.6 J

140 JB 14 JB 110 JB 10 JB 380 JB 7.9 JB
190 JB 20 JB 140 J 14 J 740 JB 12 JB
82 JB 15 JB 64 J 13 J 360 JB 10 JB
ND ND ND ND ND ND

130 JB 15 JB 98 J 14 J 490 JB 7.0 JB
56 JB 10 JB 45 J ND 210 JB 7.6 JB
57 JB 11 JB 52 J ND 400 JB 8.8 JB

ND ND ND ND ND ND
ND ND 410 ND 940 ND
ND ND 410 ND 940 ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-34-2-4 SP-34-6-8 SP-34-6-8 (DUP) SP-35-1-3 SP-35-6-8 SP-36-1-3

Result Result Result Result Result Result

ND 6.7 J ND ND ND 27 J
ND ND ND ND ND ND
ND ND ND ND ND ND
6.9 5.9 J 3.9 J ND ND 2.9 JB
ND ND ND ND ND 5.2 J

33 J ND ND ND ND 5.7 J
38 J ND ND ND ND 4.1 J
ND ND ND ND ND ND
ND ND ND ND ND 9.0 J
ND ND ND ND ND 4.3 J
ND ND ND ND ND 12 J

120 J ND ND 7.7 JB ND 89 JB
ND ND ND ND ND 22 J

140 J ND ND 27 JB 7.9 JB 130 JB
89 J ND ND 20 JB 6.0 JB 98 JB
66 J 15 J 15 J 23 JB 8.9 JB 55 JB
13 J ND ND ND ND ND
24 J ND ND ND ND 6.1 J
ND ND ND 11 JB 7.4 JB 13 JB
ND ND ND 30 J 28 J ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND 3.6 J ND 14 J
78 J 14 JB 13 JB 24 JB 10 JB 62 JB
81 J 16 J 19 J 46 JB 20 JB 97 JB
40 J 14 J 12 J 24 JB 11 JB 43 JB
ND ND ND ND ND ND
59 J 14 J 14 J 30 JB 11 JB 63 JB
38 J ND ND 17 JB 7.4 JB 30 JB
52 J ND ND 19 JB 6.9 JB 32 JB

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-36-8-10 SP-37-1-3 SP-37-4-6 SP-41-1-3 SP-41-6-8 SP-47-1-3

Result Result Result Result Result Result

17 J 19 J 29 J NT NT NT
ND ND ND NT NT NT
ND ND ND NT NT NT
ND 2.9 J ND NT NT NT
ND ND ND NT NT NT

ND 45 J ND ND ND NT
ND 28 J ND ND ND NT
ND ND ND 17 J ND NT
ND 9.8 J ND ND ND NT
ND 160 J ND ND ND NT
ND 320 ND ND ND NT

4.5 JB 2,400 B 10 JB ND ND NT
ND 690 ND ND ND NT

5.8 JB 2,700 B 17 JB ND ND NT
5.1 JB 1,700 B 9.8 JB ND ND NT
9.4 JB 950 B 13 JB ND 21 J NT

ND 64 J ND ND 19 JB NT
ND 190 J ND ND ND NT

12 JB 7.9 JB 10 JB ND ND NT
31 J 31 J ND ND ND NT
ND 380 ND ND ND NT
ND ND ND ND ND NT
4.4 J 230 ND ND ND NT

9.6 JB 940 B 9.7 JB ND 24 J NT
8.8 JB 1,200 B 18 JB ND 24 J NT
8.1 JB 620 B 16 JB ND 29 J NT

ND 17 J ND ND ND NT
7.3 JB 920 B 11 JB ND 17 J NT
6.2 JB 270 B 9.0 JB ND 19 JB NT
6.0 JB 290 B 7.9 JB ND 15 JB NT

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

SP-47-6-8 SP-50-1-3 SP-50-6-8 SP-51-1-3 SP-51-6-8 EX-NORTH

Result Result Result Result Result Result

NT NT NT NT NT 44
NT NT NT NT NT ND
NT NT NT NT NT 2.4 JB
NT NT NT NT NT ND
NT NT NT NT NT ND

NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT 21 J ND ND ND ND
NT ND ND ND ND ND
NT 750 J 160 J ND ND ND
NT 160 J ND ND ND ND
NT 1,000 J 260 J ND 19 J ND
NT 740 J 200 J ND ND ND
NT 410 J 140 J ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT ND ND ND ND ND
NT 390 J 120 J ND ND ND
NT 420 J 150 J ND ND 4.8 J
NT 280 J 89 J ND ND 4.2 J
NT ND ND ND ND ND
NT 380 J 130 J ND ND ND
NT 230 JB 93 JB ND ND ND
NT 230 JB 97 JB ND 17 JB ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Unrestricted Restricted Commmercial
Parameter Soil Cleanup Soil Cleanup

Objectives Objectives
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Acetone 50 500,000
Methylcyclohexane NV NV
Tetrachloroethene 1,300 150,000
Methylene Chloride 50 500,000
2-Butanone (MEK) 100,000 NV
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Naphthalene 12,000 500,000
2-Methylnaphthalene 410 9 NV
4-Methylphenol NV NV
Acenaphthylene 100,000 500,000
Acenaphthene 20,000 500,000
Fluorene 30,000 500,000
Phenanthrene 100,000 500,000
Anthracene 100,000 500,000
Fluoranthene 100,000 500,000
Pyrene 100,000 500,000
Benzo(a)anthracene 1,000 5,600
Dibenzo(a,h)anthracene 330 560
Dibenzofuran 7,000 NV
Diethyl phthalate NV NV
Di-n-octyl phthalate NV NV
Di-n-butyl phthalate NV NV
Bis(2-ethylhexyl)phthalate 50,000 9 NV
Carbazole NV NV
Chrysene 1,000 56,000
Benzo(b)fluoranthene 1,000 5,600
Benzo(k)fluoranthene 800 56,000
Biphenyl NV NV
Benzo(a)pyrene 1,000 1,000
Indeno(1,2,3-cd)pyrene 500 5,600
Benzo(g,h,i)perylene 100,000 500,000
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV
Aroclor 1260 NV NV
Total PCBs 100* 1,000*

EX-SOUTH EX-EAST EX-WEST EX-FLOOR OUTFALL 004 RINSATE-SOIL

Result Result Result Result Result Result

17 J 17 J 29 ND ND ND
ND ND ND ND ND ND

2.4 JB 2 JB 1.8 JB 2 JB ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

ND ND ND ND 390 J ND
ND ND ND ND 460 J ND
ND ND ND ND ND ND
ND ND ND ND 180 J ND
ND ND ND ND 4,500 ND
ND ND ND ND 5,400 ND
ND ND ND 85 J 56,000 B ND
ND ND ND 41 J 19,000 ND
18 J ND ND 580 190,000 ND
18 J ND ND 550 160,000 ND
26 J ND ND 320 120,000 ND
20 J ND ND 47 J ND ND
ND ND ND ND 2,400 J ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND 8,600 ND
15 J ND ND 290 120,000 ND
32 J ND ND 290 120,000 ND
22 J ND ND 170 J 49,000 B ND
ND ND ND ND ND ND
28 J ND ND 270 82,000 B ND
26 J ND ND 130 J 28,000 B ND
27 J ND ND 140 J 29,000 B ND

ND ND ND 70 J ND ND
ND ND ND ND 210 ND
ND ND ND 70 210 ND
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Table 3 
Groundwater Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

 Volatile Organic Compounds - EPA Method 8260 TCL (ug/L) 
2-Butanone (MEK) 50 ND ND ND ND ND ND ND 3.8 J
Acetone 50 ND 5.8 J ND 3.0 J 3.4 J 3.8 J 6.6 J 23
Benzene 1 ND ND ND ND ND ND ND ND
Carbon disulfide NV 0.32 J ND ND ND ND ND ND ND
cis-1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND
Cyclohexane NV ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND ND ND ND ND
Methylcyclohexane NV ND ND ND ND ND ND ND ND
Methylene chloride 5 ND ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND ND ND
Trichloroethene 5 ND ND ND 0.58 J ND ND ND ND
Trichlorofluoromethane 5 6.3 ND ND ND ND ND ND ND
Total Xylenes 5 ND ND ND ND ND ND ND ND
Total VOCs NV 6.6 5.8 ND 3.6 3.4 3.8 0.0 26.8
 Semi-Volatile Organic Compounds - EPA Method 8270 (ug/L) 
2,4-Dimethylphenol 1 ND ND ND ND ND ND ND NT
2-Methylnaphthalene NV ND ND ND ND ND ND ND NT
4-Methylphenol 1 ND ND ND ND ND ND ND NT
Acenaphthene 20 3.3 J ND ND ND ND ND ND NT
Anthracene 50 0.91 J 0.43 J ND ND ND ND ND NT
Benzo [a] anthracene 0.002* 0.49 J 0.85 J ND ND 0.44 J 0.35 J ND NT
Benzo [a] pyrene ND ND 0.95 J ND ND ND ND ND NT
Benzo [b] fluoranthene 0.002* ND 1.1 J ND ND ND ND ND NT
Benzo(g,h,i)perylene NV ND 0.79 J ND ND ND ND ND NT
Carbazole 5 1.9 J 0.41 J ND ND ND ND ND NT
Chrysene 0.002* 0.39 J 0.77 J ND ND 0.43 J 0.47 J ND NT
Dibenzofuran NV 1.2 J ND ND ND ND ND ND NT
Diethyl phthalate 50 4.0 J ND ND ND ND ND ND NT
Di-n-butyl-phthalate NV 0.5 JB 0.46 JB ND 0.47 JB 0.33 JB 0.44 JB 0.74 J NT
Dibenz(a,h)anthracene NV ND 0.67 J ND ND ND ND ND NT
Fluoranthene 50 1.7 J 1.2 J 0.45 J ND 0.90 J 0.77 J ND NT
Fluorene 50 2.8 J ND ND ND ND ND ND NT
Indeno(1,2,3-cd)pyrene 0.002 ND 0.91 J ND ND ND ND ND NT
Naphthalene 10 * 3.8 J ND ND ND ND ND ND NT
Phenanthrene 50 * 3.7 J 0.59 J ND ND 0.44 J 0.44 JB ND NT
Pyrene 50 1.5 J 1.2 J ND ND 0.99 J 0.83 J ND NT
Total SVOCs NV 26.2 10.3 0.5 0.5 3.5 3.3 0.7 NT
PCBs - EPA Method 8082 (ug/L)
Aroclor 1254 NV ND ND ND 2 ND ND ND NT
Aroclor 1260 NV ND ND 0.77 1 D ND 13 NT
Total PCBs 0.09 11 0.0 0.0 0.77 3.0 0.0 0.0 13.0 NT

Class GA Criteria SP-22-110926 SP-42-110927SP-25-110926 SP-32-110926 SP-34-110926 SP-36-110927SP-30-110927Parameter SP-34-110926 
(DUP)
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Table 3 
Groundwater Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

 Volatile Organic Compounds - EPA Method 8260 TCL (ug/L) 
2-Butanone (MEK) 50
Acetone 50
Benzene 1
Carbon disulfide NV
cis-1,2-Dichloroethene 5
Cyclohexane NV
Ethylbenzene 5
Methylcyclohexane NV
Methylene chloride 5
Toluene 5
Trichloroethene 5
Trichlorofluoromethane 5
Total Xylenes 5
Total VOCs NV
 Semi-Volatile Organic Compounds - EPA Method 8270 (ug/L) 
2,4-Dimethylphenol 1
2-Methylnaphthalene NV
4-Methylphenol 1
Acenaphthene 20
Anthracene 50
Benzo [a] anthracene 0.002*
Benzo [a] pyrene ND
Benzo [b] fluoranthene 0.002*
Benzo(g,h,i)perylene NV
Carbazole 5
Chrysene 0.002*
Dibenzofuran NV
Diethyl phthalate 50
Di-n-butyl-phthalate NV
Dibenz(a,h)anthracene NV
Fluoranthene 50
Fluorene 50
Indeno(1,2,3-cd)pyrene 0.002
Naphthalene 10 *
Phenanthrene 50 *
Pyrene 50
Total SVOCs NV
PCBs - EPA Method 8082 (ug/L)
Aroclor 1254 NV
Aroclor 1260 NV
Total PCBs 0.09 11

Class GA CriteriaParameter

ND ND ND ND
ND ND ND ND
1.6 ND ND ND
ND ND ND ND
ND ND ND ND

0.95 J ND ND ND
1.3 ND ND ND
1.1 ND ND ND
ND ND 0.62 J 0.66 J
2.7 ND ND ND
ND ND ND ND
ND ND ND ND

1.8 J ND ND ND
6.7 ND 0.62 0.66

NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT ND NT NT
NT 0.0 0.0 0.0

NT ND NT NT
NT ND NT NT
NT 0.0 0.0 0.0

TRIP BLANK 1 TRIP BLANK 2RINSATESP-49-110927
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Table 2
Soil Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Notes:
1. Compounds detected in one or more samples are presented on this table. Refer to Attachment C for list of all compounds included in analysis.
2. Analytical testing completed by Test America Laboratories.
3. ug/kg = part per billion; mg/kg = parts per million 
4. < indicates compound was not detected above method detection limits.
5. B = Compound was found in the blank and sample.
6. J = Result is less than the reporting limit but greater or equal to the method detection limit and the concentration is an approximate value.
7. NV = no value.
8. NT = not tested.
9. Shading indicates value exceeds Unrestricted Use Soil Cleanup Objectives.
10. Bold indicates value exceeds Restricted Commercial Use Soil Cleanup Objectives.
11. A duplicate sample (DUP-1) was collected at soil probe location SP-34, 6 to 8 feet.  
12. *Soil cleanup objective is for the sum of the Aroclor compound concentrations detected (Total PCBs).
13. Soil cleanup objectives (SCOs) are from NYSDEC Part 375, Subpart 375-6: Unrestricted Use Soil Cleanup Objectives and the Supplemetal Soil Cleanup Objectives (SSCOs) are from NYSDEC Final Commissioners P
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Table 3 
Groundwater Analytical Results

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Notes:
1. Compounds detected in one or more samples are presented on this table.
2. Analytical testing completed by Test America Laboratories.
3. NYSDEC Class GA criteria obtained from Division of Water Technical and Operational Guidance Series (TOGS 1.1.1) 
4. ug/L = part per billion (ppb); mg/L = part per million (ppm)
5. Shading indicates values exceeding NYSDEC Class GA groundwater criteria.
6. Class GA criteria shown is for total xylene concentration.
7. < = compound was not detected.
8. * indicates a Guidance Value instead of a Standard Value.
9. NT= not tested
10. NV = no value.
11. ND = non-detectable concentration by approved analytical methods.
12. Groundwater criteria is for the sum of the Aroclor compound concentrations detected (Total PCBs).
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Page 1 of 1

VOCs SVOCs PCBs
Sample Identification Date Collected EPA Method  EPA Method EPA Method

8260-TCL 8270 - TCL 8082
Soil Samples

MW-5-4-6 11/13/2012 X
MW-5-2-6 11/13/2012 X X

Drum Characterization Sample 11/20/2012 X6

Groundwater Samples
TW-1 11/7/2012 X X X
TW-2 11/7/2012 X X X
TW-3 11/7/2012 X X X
TW-4 11/8/2012 X X X
TW-5 11/8/2012 X X X
MW-1 11/19/2012 X X X
MW-2 11/19/2012 X X X
MW-3 11/19/2012 X X X
MW-4 11/19/2012; 

11/20/2012
X X X

MW-5 11/20/2012 X X X
MW-6 11/20/2012; 

11/21/2012; 
11/26/2012

X X X

Notes:
1.  MW-5-4-6 = (MW-5), location of sample; (4-6) depth of sample below ground surface.  MW = monitoring well.
2.  VOCs = Volatile Organic Compounds
3.  SVOCs = Semi-Volatile Organic Compounds
4.  TCL = Target Compound List
5.  PCBs = Polychlorinated Biphenyls
6.  Waste characterization sample (Drum Characterization Sample) was analyzed for the following parameters:
     Toxicity Characteristic Leachate Procedure (TCLP) VOCs, SVOCs, RCRA Metals; and PCBs.

Niagara Falls Armed Forces Reserve Center

Table 1

Niagara Falls, New York

Analytical Sample Summary 

Waste 
Characterization 

Sample



TABLE 2
Soil Analytical Testing Results Summary

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

Page 1 of 1

Commmercial
Parameter Soil Cleanup MW-5-4-6 MW-5-2-6

Objectives Result Result
Volatile Organic Compounds - EPA Method 8260 TCL (ug/kg) 
Benzene 60 44,000 8.9 NT
Toluene 700 500,000 2.0 J NT
Xylenes, Total 260 500,000 1.1 J NT
Semi-Volatile Organic Compounds - EPA Method 8270 TCL (ug/kg) 
Phenanthrene 100,000 500,000 NT 6.1 J
Anthracene 100,000 500,000 NT
Fluoranthene 100,000 500,000 NT 9.8 J
Pyrene 100,000 500,000 NT 9.8 J
Bis(2-ethylhexyl)phthalate 50,000 9 NV NT 110 J
Acetophenone NV NV NT 130 J
Chrysene 1,000 56,000 NT 7.8 J
Benzo(a)pyrene 1,000 1,000 NT 110 J
Benzo(b)fluoranthene 1,000 5,600 NT 150 J
Benzo(k)fluoranthene 800 56,000 NT 9.8 J
Polychlorinated Biphenyls  - EPA Method 8082 (ug/kg)
Aroclor 1254 NV NV < <
Aroclor 1260 NV NV < <
Total PCBs 100* 1,000*
Notes:
1. Compounds detected in one or more samples are presented on this table. Refer to Attachment C for list of all compounds included in analysis.
2. Analytical testing completed by Test America Laboratories.
3. ug/kg = part per billion; mg/kg = parts per million 
4. < indicates compound was not detected above method detection limits.
5. B = Compound was found in the blank and sample.
6. J = Result is less than the reporting limit but greater or equal to the method detection limit and the concentration is an approximate value.
7. NV = no value.
8. NT = not tested.
9. Bold indicates value exceeds Unrestricted Use Soil Cleanup Objectives.
10. Shading indicates value exceeds Restricted Commercial Use Soil Cleanup Objectives.
11. *Soil cleanup objective is for the sum of the Aroclor compound concentrations detected (Total PCBs).
12. Soil cleanup objectives (SCOs) are from NYSDEC Part 375, Subpart 375-6: Unrestricted Use Soil Cleanup Objectives and the Supplemetal Soil 
    Cleanup Objectives (SSCOs) are from NYSDEC Final Commissioners Policy,  CP-51, Dated October 21, 2010.

Unrestricted Soil 
Cleanup Objectives
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Table 3
Groundwater Analytical Testing Results Summary

Niagara Falls Armed Forces Reserve Center
Niagara Falls, New York

 Volatile Organic Compounds - EPA Method 8260 TCL (ug/L) 

2-Butanone (MEK) 50 < < < < 1.6 J < < < 3.7 J 5.5 J <
Acetone 50 4.5 J 5.7 J 4.3 J < 7.6 J < < 6.5 J 28 43 <
Benzene 1 1.6 < < < 0.51 J < < < < < <
Carbon disulfide NV < < < < 0.88 J < 1.6 J 2.2 4.7 < <
Cyclohexane NV 1.6 < < < 0.46 J < < < < < <
Dichlorodifluoromethane 5* < < 4.4 < < < < < < < <
Methylcyclohexane NV 1.2 0.59 J < < 0.5 J 0.42 J < < < < <
Toluene 5 2.2 < < < 0.78 J < < < < < <
Trichloroethene 5 < < < < 7.8 < < < < < <
Xylenes (total) 5 6 0.75 J < < < < < < < < < <
 Semi-Volatile Organic Compounds - EPA Method 8270 (ug/L) 

Acetophenone NV < < < < < < < 0.60 J 1.8 J < <
Caprolactam NV 34 4.3 J 4.2 J 6.6 H < < 3.6 J 21.0 12 67.0 <
Di-n-butyl-phthalate NV < < < < < 0.37 J 0.73 J 0.43 J 0.40 J 0.75 J <
Phenanthrene 50 * < < < < < < 0.58 J 0.76 J 1.0 J < <
PCBs - EPA Method 8082 (ug/L)

Aroclor 1254 NV < < < < < < < < < < <
Aroclor 1260 NV < < < < < < < < < < <
Total PCBs 0.09 13 < < < < < < < < < < <
Notes:
1. Compounds detected in one or more samples are presented on this table.
2. Analytical testing completed by Test America Laboratories.
3. NYSDEC Class GA criteria obtained from Division of Water Technical and  
    Operational Guidance Series (TOGS 1.1.1), June 1998, dated October 1993, 
    revised June 1998, January 1999 errata sheet and April 2000 addendum.
4. ug/L = part per billion (ppb); mg/L = part per million (ppm)
5. Shading indicates values exceeding NYSDEC Class GA groundwater criteria.
6. Class GA criteria shown is for total xylene concentration.
7. J = Result is less than the reporting limit but greater or equal to the method detection limit and the concentration is an approximate value.
8. H = Indicates sample was prepped or analyzed beyond the specified holding time.
9. < = compound was not detected.
10. * indicates a Guidance Value instead of a Standard Value.
11. NV = no value.
12. A duplicate sample (GW-Duplicate-110712) was collected at TW-3.  Values shown are the higher of the two analytical results.
13. Groundwater criteria is for the sum of the Aroclor compound concentrations detected (Total PCBs).

Class GA Criteria TW-1 MW-2 MW-6TW-2 TW-4 TW-5 MW-1TW-3 MW-3 MW-4 MW-5Parameter
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Benzene D_BenTrichlorofluoD_TrichBenzo(a)antD_BenzBenzo(b)fluoD_BenzChrysene D_ChryIndeno(1,2,3D_Ind Aroclor 1254D_Ar Aroclor 1260D_Aro Trichloroeth D_Trichloroethene

RI SP-22-110926 0.205 0 6.3 1 0.49 1 0.17 0 0.39 1 0.235 0 0.12 0 0.12 0 0.23 0

RI SP-25-110926 0.205 0 0.44 0 0.85 1 1.1 1 0.77 1 0.91 1 0.12 0 0.12 0 0.23 0

RI SP-30-110927 0.205 0 0.44 0 0.18 0 0.17 0 0.165 0 0.235 0 0.125 0 0.77 1 0.23 0

RI SP-32-110926 0.205 0 0.44 0 0.18 0 0.17 0 0.165 0 0.235 0 2 1 1 1 0.58 1

RI SP-34-110926 0.205 0 0.44 0 0.44 1 0.16 0 0.47 1 0.225 0 0.12 0 0.12 0 0.23 0

RI SP-36-110927 0.205 0 0.44 0 0.17 0 0.16 0 0.155 0 0.22 0 0.12 0 13 1 0.23 0

RI SP-42-110927 0.205 0 0.44 0 NS NS NS NS NS NS 0.23 0

RI SP-49-110927 1.6 1 0.44 0 NS NS NS NS NS NS 0.23 0

SI 2012, TW-1 1.6 1 0.44 0 0.195 0 0.185 0 0.175 0 0.255 0 0.12 0 0.12 0 0.23 0

SI 2012, TW-2 0.205 0 0.44 0 0.17 0 0.16 0 0.155 0 0.22 0 0.12 0 0.12 0 0.23 0

SI 2012, TW-3 0.205 0 0.44 0 0.22 0 0.21 0 0.205 0 0.265 0 0.12 0 0.12 0 0.23 0

SI 2012, TW-4 0.205 0 0.44 0 0.17 0 0.16 0 0.155 0 0.22 0 0.125 0 0.125 0 0.23 0

SI 2012, TW-5 0.51 1 0.44 0 0.18 0 0.17 0 0.165 0 0.235 0 0.125 0 0.125 0 7.8 1

SI 2012, MW-1 0.41 0 0.9 0 0.17 0 0.16 0 0.155 0 0.22 0 0.12 0 0.12 0 0.46 0

SI 2012, MW-2 0.41 0 0.9 0 0.18 0 0.17 0 0.165 0 0.235 0 0.13 0 0.13 0 0.46 0

SI 2012, MW-3 0.41 0 0.9 0 0.18 0 0.17 0 0.165 0 0.235 0 0.13 0 0.13 0 0.46 0

SI 2012, MW-4 0.41 0 0.9 0 0.185 0 0.175 0 0.17 0 0.24 0 0.135 0 0.135 0 0.46 0

SI 2012, MW-5 0.41 0 0.9 0 0.19 0 0.175 0 0.17 0 0.245 0 0.125 0 0.125 0 0.46 0

SI 2012, MW-6 0.41 0 0.9 0 0.17 0 0.16 0 0.155 0 0.22 0 0.125 0 0.125 0 0.46 0
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General Statistics

Total Number of Observations      19 Number of Distinct Observations       4

Number of Bootstrap Operations   2000

Benzene

From File   Groundwater Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   7/1/2014 5:16:56 PM

Variance Detects       0.396 Percent Non-Detects      84.21%

Mean Detects       1.237 SD Detects       0.629

Minimum Detect       0.51 Minimum Non-Detect       0.205

Maximum Detect       1.6 Maximum Non-Detect       0.41

Number of Detects       3 Number of Non-Detects      16

Number of Distinct Detects       2 Number of Distinct Non-Detects       2

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects      0.0889 SD of Logged Detects       0.66

Median Detects       1.6 CV Detects       0.509

Skewness Detects     -1.732 Kurtosis Detects     N/A    

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.368 Standard Error of Mean       0.12

Lilliefors Test Statistic       0.385 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL       1.119 99% KM Chebyshev UCL       1.565

   95% KM (z) UCL       0.566    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       0.729 95% KM Chebyshev UCL       0.892

SD       0.428    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       0.576 95% KM (Percentile Bootstrap) UCL     N/A    

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE)       0.294 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      25.24 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       4.207 k star (bias corrected MLE)     N/A    

Gamma Kaplan-Meier (KM) Statistics
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   95% Gamma Approximate KM-UCL (use when n>=50)       0.608    95% Gamma Adjusted KM-UCL (use when n<50)       0.636

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (28.07, α)      16.98 Adjusted Chi Square Value (28.07, β)      16.23

k hat (KM)       0.739 nu hat (KM)      28.07

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.267 Mean in Log Scale     -2.532

Lilliefors Test Statistic       0.385 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data Not Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.32    95% H-UCL (KM -Log)       0.458

   95% BCA Bootstrap UCL       0.517    95% Bootstrap t UCL       0.975

   95% H-UCL (Log ROS)       1.118

SD in Original Scale       0.486 SD in Log Scale       1.607

   95% t UCL (assumes normality of ROS data)       0.46    95% Percentile Bootstrap UCL       0.465

SD in Original Scale       0.463 SD in Log Scale       0.878

   95% t UCL (Assumes normality)       0.498    95% H-Stat UCL       0.452

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.314 Mean in Log Scale     -1.685

KM SD (logged)       0.647    95% Critical H Value (KM-Log)       2.161

KM Standard Error of Mean (logged)       0.182

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Trichlorofluoromethane

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL       0.576 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detects       1 Number of Distinct Non-Detects       2

Total Number of Observations      19 Number of Distinct Observations       3

Number of Detects       1 Number of Non-Detects      18
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The data set for variable Trichlorofluoromethane was not processed!

Number of Distinct Detects       3 Number of Distinct Non-Detects       6

Minimum Detect       0.44 Minimum Non-Detect       0.17

Number of Missing Observations       2

Number of Detects       3 Number of Non-Detects      14

Benzo(a)anthracene

General Statistics

Total Number of Observations      17 Number of Distinct Observations       9

Skewness Detects       1.635 Kurtosis Detects     N/A    

Mean of Logged Detects     -0.566 SD of Logged Detects       0.353

Mean Detects       0.593 SD Detects       0.224

Median Detects       0.49 CV Detects       0.377

Maximum Detect       0.85 Maximum Non-Detect       0.22

Variance Detects      0.05 Percent Non-Detects      82.35%

Lilliefors Test Statistic       0.345 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

   95% KM (z) UCL       0.332    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       0.404 95% KM Chebyshev UCL       0.476

SD       0.179    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       0.337 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.245 Standard Error of Mean      0.0531

Theta hat (MLE)      0.051 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      69.76 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      11.63 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       0.576 99% KM Chebyshev UCL       0.773

Adjusted Level of Significance (β)      0.0346

Approximate Chi Square Value (63.76, α)      46.39 Adjusted Chi Square Value (63.76, β)      44.84

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.875 nu hat (KM)      63.76

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

   95% Gamma Approximate KM-UCL (use when n>=50)       0.336    95% Gamma Adjusted KM-UCL (use when n<50)       0.348
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Lilliefors Test Statistic       0.329 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.869 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL       0.313    95% Bootstrap t UCL       0.341

   95% H-UCL (Log ROS)       0.32

SD in Original Scale       0.215 SD in Log Scale       0.905

   95% t UCL (assumes normality of ROS data)       0.277    95% Percentile Bootstrap UCL       0.273

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.186 Mean in Log Scale     -2.122

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.179 Mean in Log Scale     -2.078

KM SD (logged)       0.476    95% Critical H Value (KM-Log)       2.011

KM Standard Error of Mean (logged)       0.141

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.559    95% H-UCL (KM -Log)       0.299

Suggested UCL to Use

95% KM (t) UCL       0.337 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.213 SD in Log Scale       0.735

   95% t UCL (Assumes normality)       0.27    95% H-Stat UCL       0.25

Total Number of Observations      17 Number of Distinct Observations       6

Number of Missing Observations       2

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Benzo(b)fluoranthene was not processed!

Number of Detects       1 Number of Non-Detects      16

Number of Distinct Detects       1 Number of Distinct Non-Detects       5
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Chrysene

General Statistics

Minimum Detect       0.39 Minimum Non-Detect       0.155

Maximum Detect       0.77 Maximum Non-Detect       0.205

Number of Detects       3 Number of Non-Detects      14

Number of Distinct Detects       3 Number of Distinct Non-Detects       5

Total Number of Observations      17 Number of Distinct Observations       8

Number of Missing Observations       2

Mean of Logged Detects     -0.653 SD of Logged Detects       0.351

Median Detects       0.47 CV Detects       0.369

Skewness Detects       1.427 Kurtosis Detects     N/A    

Variance Detects      0.0401 Percent Non-Detects      82.35%

Mean Detects       0.543 SD Detects       0.2

Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.899 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

   95% KM (z) UCL       0.303    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       0.369 95% KM Chebyshev UCL       0.435

SD       0.163    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       0.308 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.224 Standard Error of Mean      0.0485

Theta hat (MLE)      0.0457 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      71.35 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      11.89 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       0.526 99% KM Chebyshev UCL       0.706

Adjusted Level of Significance (β)      0.0346

Approximate Chi Square Value (63.78, α)      46.4 Adjusted Chi Square Value (63.78, β)      44.85

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.876 nu hat (KM)      63.78

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

   95% Gamma Approximate KM-UCL (use when n>=50)       0.307    95% Gamma Adjusted KM-UCL (use when n<50)       0.318
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Lilliefors Test Statistic       0.281 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL       0.282    95% Bootstrap t UCL       0.329

   95% H-UCL (Log ROS)       0.3

SD in Original Scale       0.197 SD in Log Scale       0.934

   95% t UCL (assumes normality of ROS data)       0.252    95% Percentile Bootstrap UCL       0.249

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.169 Mean in Log Scale     -2.24

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.164 Mean in Log Scale     -2.168

KM SD (logged)       0.477    95% Critical H Value (KM-Log)       2.013

KM Standard Error of Mean (logged)       0.142

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.651    95% H-UCL (KM -Log)       0.274

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL       0.308 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.194 SD in Log Scale       0.737

   95% t UCL (Assumes normality)       0.246    95% H-Stat UCL       0.229

Number of Detects       1 Number of Non-Detects      16

Number of Distinct Detects       1 Number of Distinct Non-Detects       7

Total Number of Observations      17 Number of Distinct Observations       8

Number of Missing Observations       2

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Aroclor 1254

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Indeno(1,2,3-cd)pyrene was not processed!
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Total Number of Observations      17 Number of Distinct Observations       5

Number of Missing Observations       2

General Statistics

Aroclor 1260

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Aroclor 1254 was not processed!

Number of Detects       1 Number of Non-Detects      16

Number of Distinct Detects       1 Number of Distinct Non-Detects       4

Minimum Detect       0.77 Minimum Non-Detect       0.12

Maximum Detect      13 Maximum Non-Detect       0.135

Number of Detects       3 Number of Non-Detects      14

Number of Distinct Detects       3 Number of Distinct Non-Detects       4

Total Number of Observations      17 Number of Distinct Observations       7

Number of Missing Observations       2

Mean of Logged Detects       0.768 SD of Logged Detects       1.562

Median Detects       1 CV Detects       1.421

Skewness Detects       1.73 Kurtosis Detects     N/A    

Variance Detects      48.94 Percent Non-Detects      82.35%

Mean Detects       4.923 SD Detects       6.996

Lilliefors Test Statistic       0.379 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.764 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data Not Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

   95% KM (z) UCL       2.442    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       3.657 95% KM Chebyshev UCL       4.876

SD       3.018    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       2.533 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.968 Standard Error of Mean       0.897

Theta hat (MLE)       6.766 Theta star (bias corrected MLE)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       0.728 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       6.567 99% KM Chebyshev UCL       9.889
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A B C D E F G H I J K L
nu hat (MLE)       4.366 nu star (bias corrected)     N/A    

Adjusted Level of Significance (β)      0.0346

Approximate Chi Square Value (3.49, α)       0.533 Adjusted Chi Square Value (3.49, β)       0.431

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.103 nu hat (KM)       3.494

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Lilliefors Test Statistic       0.355 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.819 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       6.346    95% Gamma Adjusted KM-UCL (use when n<50)       7.849

   95% BCA Bootstrap UCL       3.244    95% Bootstrap t UCL      14.79

   95% H-UCL (Log ROS)  55553

SD in Original Scale       3.139 SD in Log Scale       4.083

   95% t UCL (assumes normality of ROS data)       2.202    95% Percentile Bootstrap UCL       2.387

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.873 Mean in Log Scale     -6.003

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.92 Mean in Log Scale     -2.155

KM SD (logged)       1.224    95% Critical H Value (KM-Log)       3.02

KM Standard Error of Mean (logged)       0.364

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.611    95% H-UCL (KM -Log)       1.065

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL       2.533 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       3.125 SD in Log Scale       1.501

   95% t UCL (Assumes normality)       2.243    95% H-Stat UCL       1.321

Total Number of Observations      19 Number of Distinct Observations       4

Number of Detects       2 Number of Non-Detects      17

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Trichloroethene

General Statistics
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Number of Distinct Detects       2 Number of Distinct Non-Detects       2

Minimum Detect       0.58 Minimum Non-Detect       0.23

Skewness Detects     N/A    Kurtosis Detects     N/A    

Mean of Logged Detects       0.755 SD of Logged Detects       1.838

Mean Detects       4.19 SD Detects       5.105

Median Detects       4.19 CV Detects       1.218

Maximum Detect       7.8 Maximum Non-Detect       0.46

Variance Detects      26.06 Percent Non-Detects      89.47%

SD       1.688    95% KM (BCA) UCL     N/A    

   95% KM (t) UCL       1.596    95% KM (Percentile Bootstrap) UCL     N/A    

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.647 Standard Error of Mean       0.548

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       0.866 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       4.067 99% KM Chebyshev UCL       6.095

   95% KM (z) UCL       1.548    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       2.29 95% KM Chebyshev UCL       3.034

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.147 nu hat (KM)       5.581

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE)       4.836 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)       3.466 nu star (bias corrected)     N/A    

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.442 Mean in Log Scale     -11.78

   95% Gamma Approximate KM-UCL (use when n>=50)       2.525    95% Gamma Adjusted KM-UCL (use when n<50)       2.875

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (5.58, α)       1.43 Adjusted Chi Square Value (5.58, β)       1.256

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.58 Mean in Log Scale     -1.637

   95% BCA Bootstrap UCL       1.735    95% Bootstrap t UCL    445.6

   95% H-UCL (Log ROS) 5.394E+13

SD in Original Scale       1.787 SD in Log Scale       6.716

   95% t UCL (assumes normality of ROS data)       1.152    95% Percentile Bootstrap UCL       1.233



469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

A B C D E F G H I J K L

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       4.067

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.752 SD in Log Scale       1.001

   95% t UCL (Assumes normality)       1.277    95% H-Stat UCL       0.595
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A B C D E F G H I J K L M N O P Q R S T U
Sample Acetone D_Ac Benzo(a)antD_Be Dibenzo(a,hD_Dib Chrysene D_ChryBenzo(b)fluoD_Be Benzo(k)fluoD_BeBenzo(a)pyrD_Ben Indeno(1,2,3D_Inde Aroclor 125 D_ArocAroclor 1260D_Aro

IRA EX North 0.044 1 0.0018 0 0.0012 0 0.00105 0 0.0048 1 0.0042 1 0.0025 0 0.00285 0 0.029 0 0.065 0

IRA Ex South 0.017 1 0.026 1 0.02 1 0.015 1 0.032 1 0.022 1 0.028 1 0.026 1 0.0305 0 0.065 0

IRA Ex East 0.017 1 0.00175 0 0.0012 0 0.001 0 0.00195 0 0.0011 0 0.00245 0 0.0028 0 0.0245 0 0.055 0

IRA Ex West 0.029 1 0.00175 0 0.0012 0 0.001 0 0.00195 0 0.0011 0 0.00245 0 0.0028 0 0.026 0 0.055 0

IRA Ex Floor 0.0024 0 0.32 1 0.047 1 0.29 1 0.29 1 0.17 1 0.27 1 0.13 1 0.07 1 0.055 0

RAR CS-1 NS NS NS NS NS NS NS NS 0.33 1 0.0022 0

RAR CS-2 NS NS NS NS NS NS NS NS 0.27 1 0.00215 0

RAR CS-3 NS NS NS NS NS NS NS NS 0.17 1 0.0022 0

RAR CS-4 NS NS NS NS NS NS NS NS 0.39 1 0.002 0

RAR CS-5 NS NS NS NS NS NS NS NS 14 1 0.115 0

RAR CS-6 NS NS NS NS NS NS NS NS 18 1 0.125 0

RAR CS-7 NS NS NS NS NS NS NS NS 14 1 0.11 0

RAR CS-8 NS NS NS NS NS NS NS NS 4.8 1 0.1 0

RAR CS-9 NS NS NS NS NS NS NS NS 1.9 1 0.0105 0

RAR CS-10 NS NS NS NS NS NS NS NS 0.33 1 0.00215 0

RAR CS-11 NS NS NS NS NS NS NS NS 0.17 1 0.00225 0

RAR CS-12 NS NS NS NS NS NS NS NS 0.022 1 0.0022 0

RAR CS-13 NS NS NS NS NS NS NS NS 0.8 1 0.011 0

RAR CS-14 NS NS NS NS NS NS NS NS 0.016 1 0.00225 0

RAR CS-15 NS NS NS NS NS NS NS NS 0.007 1 0.00225 0

SI 2012, MW-5-4-6 0.029 0 NS NS NS NS NS NS NS NS NS

SI 2012, MW-5-2-6 NS 0.00205 0 0.0014 0 0.0078 1 0.15 1 0.0098 1 0.11 1 0.00325 0 0.07 0 0.07 0

RI SP-22-2-4 0.00225 0 0.65 1 0.026 0 0.67 1 0.59 1 0.42 1 0.55 1 0.28 1 0.0255 0 0.055 0

RI SP-22-10-12 0.0071 1 0.11 1 0.014 1 0.1 1 0.091 1 0.064 1 0.09 1 0.032 1 0.028 0 0.06 0

RI SP-23-2-4 0.06 1 0.012 1 0.0013 0 0.011 1 0.016 1 0.013 1 0.013 1 0.00305 0 0.028 0 0.06 0

RI SP-23-6-8 0.022 1 0.00175 0 0.0012 0 0.001 0 0.011 1 0.011 1 0.0095 1 0.0028 0 0.026 0 0.06 0

RI SP-24-2-4 0.028 1 0.021 1 0.03 1 0.029 1 0.002 0 0.0011 0 0.00245 0 0.03 1 0.024 0 0.055 0

RI SP-24-8-10 0.0025 0 0.00175 0 0.0012 0 0.001 0 0.011 1 0.013 1 0.0024 0 0.00275 0 0.024 0 0.055 0

RI SP-25-2-4 0.0023 0 3.6 1 0.63 1 3.5 1 4.1 1 1.7 1 3.2 1 1.2 1 0.022 0 0.048 0

RI SP 25-6-8 0.00245 0 5.6 1 1.2 1 5.4 1 5.6 1 3.1 1 5.8 1 2.1 1 0.023 0 0.05 0

RI SP 26-1-3 0.027 1 0.014 1 0.0012 0 0.014 1 0.019 1 0.016 1 0.015 1 0.0093 1 0.0225 0 0.05 0

RI SP-26-6-8 0.0067 1 0.0017 0 0.0015 0 0.001 0 0.012 1 0.012 1 0.0099 1 0.0088 1 0.026 0 0.06 0

RI SP-27-2-4 0.0027 0 0.037 1 0.01 1 0.045 1 0.059 1 0.027 1 0.039 1 0.023 1 0.0285 0 0.065 0

RI SP-27-6-8 0.00255 0 0.00185 0 0.00125 0 0.00105 0 0.015 1 0.0091 1 0.00255 0 0.00295 0 0.0235 0 0.055 0

RI SP-28-1-3 0.0025 0 0.027 1 0.0012 0 0.025 1 0.04 1 0.019 1 0.026 1 0.016 1 0.0235 0 1.1 1

RI SP-28-6-8 0.0097 1 0.046 1 0.012 1 0.047 1 0.072 1 0.035 1 0.054 1 0.027 1 0.0255 0 0.055 0

RI SP-29-1-3 0.0073 1 1.7 1 0.065 0 2.3 1 3.5 1 1.7 1 2.9 1 1.4 1 0.027 0 0.32 1

RI SP-29-6-8 0.00245 0 0.21 1 0.029 1 0.2 1 0.21 1 0.11 1 0.16 1 0.086 1 0.0275 0 0.06 0

RI SP-30-1-3 0.012 1 0.26 1 0.00115 0 0.29 1 0.44 1 0.18 1 0.29 1 0.12 1 0.024 0 0.15 1

RI SP-30-10-12 0.00245 0 0.014 1 0.00115 0 0.017 1 0.018 1 0.016 1 0.015 1 0.01 1 0.0245 0 0.055 0
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A B C D E F G H I J K L M N O P Q R S T U
RI SP-31-1-3 0.00225 0 0.15 1 0.0013 0 0.14 1 0.19 1 0.082 1 0.13 1 0.056 1 0.0285 0 0.065 0

RI SP-31-8-10 0.00235 0 0.015 1 0.0011 0 0.014 1 0.02 1 0.015 1 0.015 1 0.01 1 0.022 0 0.049 0

RI SP-32-2-4 0.0028 0 0.097 1 0.02 1 0.11 1 0.14 1 0.064 1 0.098 1 0.045 1 0.0275 0 0.41 1

RI SP-32-8-10 0.03 1 0.011 1 0.00115 0 0.01 1 0.014 1 0.013 1 0.014 1 0.0027 0 0.023 0 0.05 0

RI SP-33-0-2 0.00235 0 0.33 1 0.011 0 0.38 1 0.74 1 0.36 1 0.49 1 0.21 1 0.027 0 0.94 1

RI SP-33-8-10 0.00245 0 0.0091 1 0.00115 0 0.0079 1 0.012 1 0.01 1 0.007 1 0.0076 1 0.022 0 0.049 0

RI SP-34-2-4 0.0029 0 0.066 1 0.013 1 0.078 1 0.081 1 0.04 1 0.059 1 0.038 1 0.029 0 0.065 0

RI SP-34-6-8 0.0067 1 0.015 1 0.0012 0 0.014 1 0.019 1 0.014 1 0.014 1 0.0029 0 0.0225 0 0.05 0

RI SP-35-1-3 0.00245 0 0.023 1 0.00115 0 0.024 1 0.046 1 0.024 1 0.03 1 0.017 1 0.0285 0 0.065 0

RI SP-35-6-8 0.0023 0 0.0089 1 0.0011 0 0.01 1 0.02 1 0.011 1 0.011 1 0.0074 1 0.024 0 0.055 0

RI SP-36-1-3 0.027 1 0.055 1 0.00115 0 0.062 1 0.097 1 0.043 1 0.063 1 0.03 1 0.0285 0 0.065 0

RI SP-36-8-10 0.017 1 0.0094 1 0.00105 0 0.0096 1 0.0088 1 0.0081 1 0.0073 1 0.0062 1 0.0225 0 0.0495 0

RI SP-37-1-3 0.019 1 0.95 1 0.064 1 0.94 1 1.2 1 0.62 1 0.92 1 0.27 1 0.0265 0 0.06 0

RI SP-37-4-6 0.029 1 0.013 1 0.0013 0 0.0097 1 0.018 1 0.016 1 0.011 1 0.009 1 0.0265 0 0.06 0

RI SP-41-1-3 NS 0.0018 0 0.00125 0 0.00105 0 0.00205 0 0.00115 0 0.00255 0 0.0029 0 0.0305 0 0.065 0

RI SP-41-6-8 NS 0.021 1 0.019 1 0.024 1 0.024 1 0.029 1 0.017 1 0.019 1 0.0285 0 0.065 0

RI SP-47-1-3 NS NS NS NS NS NS NS NS 0.0275 0 0.06 0

RI SP-47-6-8  NS NS NS NS NS NS NS NS 0.028 0 0.06 0

RI SP-50-1-3 NS 0.41 1 0.0065 0 0.39 1 0.42 1 0.28 1 0.38 1 0.23 1 0.028 0 0.06 0

RI SP-50-6-8 NS 0.14 1 0.006 0 0.12 1 0.15 1 0.089 1 0.13 1 0.093 1 0.0295 0 0.065 0

RI SP-51-1-3 NS 0.00175 0 0.0012 0 0.001 0 0.002 0 0.0011 0 0.00245 0 0.00285 0 0.029 0 0.065 0

RI SP-51-6-8 NS 0.0018 0 0.006 0 0.00105 0 0.00205 0 0.00115 0 0.00255 0 0.0029 0 0.03 0 0.065 0

SI 2010 SP-1-5-7 0.00713 1 0.02 1 0.0011 0 0.027 1 0.034 1 0.012 1 0.023 1 0.019 1 0.00195 0 0.0043 0

SI 2010 SP-2-6-8 0.00255 0 0.091 1 0.0012 0 0.094 1 0.11 1 0.039 1 0.085 1 0.038 1 0.00215 0 0.0047 0

SI 2010 SP-3-4-6 0.031 1 0.0019 0 0.0013 0 0.0011 0 0.00215 0 0.0012 0 0.002625 0 0.00305 0 0.00235 0 0.005 0

SI 2010 SP-4-2-4 0.038 1 0.0185 0 0.0125 0 0.0105 0 0.0205 0 0.0115 0 0.0255 0 0.0295 0 0.0022 0 0.00485 0

SI 2010 SP-5-2-4 0.07 1 0.024 0 0.0165 0 0.014 0 0.027 0 0.0155 0 0.0335 0 0.0385 0 0.0029 0 0.0065 0

SI 2010 SP 6-2-4 0.12 1 0.089 1 0.00135 0 0.078 1 0.12 1 0.037 1 0.085 1 0.04 1 0.00235 0 0.0055 0

SI 2010 SP-7-4-6 0.038 1 0.0018 0 0.00125 0 0.00105 0 0.002 0 0.00115 0 0.0025 0 0.0029 0 0.00225 0 0.029 1

SI 2010 SP-8-4-6 0.049 1 0.00175 0 0.0012 0 0.00105 0 0.002 0 0.00115 0 0.0025 0 0.00285 0 0.0021 0 0.00465 0

SI 2010 SP-9-2-4 0.1 1 0.00185 0 0.00125 0 0.00105 0 0.00205 0 0.00115 0 0.00255 0 0.00295 0 0.0022 0 0.0049 0

SI 2010 SP-10-2-4 0.045 1 0.0018 0 0.0012 0 0.00105 0 0.013 1 0.00115 0 0.0025 0 0.00285 0 0.00215 0 0.0048 0

SI 2010 SP-11-2-4 0.048 1 0.016 1 0.0013 0 0.0011 0 0.014 1 0.0012 0 0.0026 0 0.003 0 0.051 1 0.025 1

SI 2010 SP-12-6-10 0.044 1 0.018 1 0.00135 0 0.017 1 0.00225 0 0.00125 0 0.00275 0 0.00315 0 0.0024 0 0.0055 0

SI 2010 SP-13-0-2 0.01 1 0.96 1 0.055 0 0.69 1 1 1 0.055 0 0.96 1 0.135 0 1.7 1 0.84 1

SI 2010 SP-14-2-4 0.019 1 0.29 1 0.038 1 0.23 1 0.26 1 0.11 1 0.25 1 0.11 1 0.23 1 0.067 1

SI 2010 SP-15-0-4 0.019 1 0.0017 0 0.00115 0 0.001 0 0.0019 0 0.0011 0 0.00235 0 0.0027 0 0.0098 1 0.00455 0

SI 2010 SP-16-0-2 0.0029 0 0.1 0 0.07 0 0.06 0 0.11 0 0.115 0 0.14 0 0.16 0 1.4 1 1.6 1

SI 2010 SP-17-4-8 0.069 1 0.019 1 0.00125 0 0.00105 0 0.016 1 0.00115 0 0.015 1 0.0029 0 0.021 1 0.00485 0

SI 2010 SP-18-0-4 0.011 1 0.42 1 0.012 0 0.42 1 0.45 1 0.0115 0 0.39 1 0.21 1 1.8 1 0.76 1

SI 2010 SP-19-0-4 0.34 1 0.79 1 0.0145 0 0.69 1 0.74 1 0.0135 0 0.68 1 0.32 1 0.54 1 0.19 1
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SI 2010  SP 20-0-4 0.029 1 0.0155 0 0.0115 0 0.009 0 0.0175 0 0.01 0 0.022 0 0.025 0 0.065 1 0.04 1

SI 2010 SP-21-0-4 0.013 1 0.095 0 0.115 0 0.055 0 0.105 0 0.11 0 0.135 0 0.155 0 0.65 1 0.41 1

TP-1-0-4 0.0076 1 10 1 2.3 1 9.7 1 14 1 6.5 1 14 1 8.8 1 0.7 1 0.21 1
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MLE Mean (bias corrected)      0.0391 MLE Sd (bias corrected)      0.0362

Theta hat (MLE)      0.0314 Theta star (bias corrected MLE)      0.0335

nu hat (MLE)      96.99 nu star (bias corrected)      90.86

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.243 k star (bias corrected MLE)       1.165

K-S Test Statistic       0.143 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.145 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.128 Anderson-Darling GOF Test

5% A-D Critical Value       0.772 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0651 99% KM Chebyshev UCL      0.0881

   95% KM (z) UCL      0.0365    95% KM Bootstrap t UCL      0.0465

90% KM Chebyshev UCL      0.0449 95% KM Chebyshev UCL      0.0534

SD      0.0475    95% KM (BCA) UCL      0.0399

95% KM (t) UCL      0.0367 95% KM (Percentile Bootstrap) UCL      0.037

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0263 Standard Error of Mean     0.00622

5% Lilliefors Critical Value       0.142 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.939 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.28 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.522 Shapiro Wilk GOF Test

Skewness Detects       4.484 Kurtosis Detects      23.53

Mean of Logged Detects     -3.696 SD of Logged Detects       0.89

Mean Detects      0.0391 SD Detects      0.0555

Median Detects      0.027 CV Detects       1.422

Maximum Detect       0.34 Maximum Non-Detect      0.029

Variance Detects     0.00309 Percent Non-Detects      35%

Number of Distinct Detects      28 Number of Distinct Non-Detects      11

Minimum Detect     0.0067 Minimum Non-Detect     0.00225

Number of Missing Observations      24

Number of Detects      39 Number of Non-Detects      21

General Statistics

Total Number of Observations      60 Number of Distinct Observations      38

Number of Bootstrap Operations   2000

Acetone

From File   Subsurface Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   7/2/2014 1:18:19 PM
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Suggested UCL to Use

95% KM (Percentile Bootstrap) UCL      0.037 95% GROS Approximate Gamma UCL      0.0356

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale      0.0481 SD in Log Scale       1.589

   95% t UCL (Assumes normality)      0.0364    95% H-Stat UCL      0.0636

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.026 Mean in Log Scale     -4.703

KM SD (logged)       1.339    95% Critical H Value (KM-Log)       2.993

KM Standard Error of Mean (logged)       0.176

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -4.521    95% H-UCL (KM -Log)      0.0449

   95% BCA Bootstrap UCL      0.0421    95% Bootstrap t UCL      0.0477

   95% H-UCL (Log ROS)      0.0406

SD in Original Scale      0.0478 SD in Log Scale       1.227

   95% t UCL (assumes normality of ROS data)      0.0369    95% Percentile Bootstrap UCL      0.038

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0266 Mean in Log Scale     -4.404

Lilliefors Test Statistic      0.0761 Lilliefors GOF Test

5% Lilliefors Critical Value       0.142 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.956 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.939 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.0356 95% Gamma Adjusted UCL (use when n<50)      0.0358

Adjusted Level of Significance (β)      0.046

Approximate Chi Square Value (138.54, α)    112.3 Adjusted Chi Square Value (138.54, β)    111.8

nu hat (MLE)    144.4 nu star (bias corrected)    138.5

MLE Mean (bias corrected)      0.0289 MLE Sd (bias corrected)      0.0269

k hat (MLE)       1.204 k star (bias corrected MLE)       1.155

Theta hat (MLE)      0.024 Theta star (bias corrected MLE)      0.025

Maximum       0.34 Median      0.0115

SD      0.0467 CV       1.617

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0067 Mean      0.0289

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (36.69, α)      23.83 Adjusted Chi Square Value (36.69, β)      23.57

95% Gamma Approximate KM-UCL (use when n>=50)      0.0405 95% Gamma Adjusted KM-UCL (use when n<50)      0.0409

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.306 nu hat (KM)      36.69
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0839 nu hat (KM)      11.07

MLE Mean (bias corrected)       0.629 MLE Sd (bias corrected)       1.09

Theta hat (MLE)       1.842 Theta star (bias corrected MLE)       1.887

nu hat (MLE)      30.05 nu star (bias corrected)      29.34

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.341 k star (bias corrected MLE)       0.333

K-S Test Statistic       0.193 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.144 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       3.542 Anderson-Darling GOF Test

5% A-D Critical Value       0.851 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.55 99% KM Chebyshev UCL       2.22

   95% KM (z) UCL       0.718    95% KM Bootstrap t UCL       1.228

90% KM Chebyshev UCL       0.963 95% KM Chebyshev UCL       1.209

SD       1.453    95% KM (BCA) UCL       0.773

   95% KM (t) UCL       0.723    95% KM (Percentile Bootstrap) UCL       0.765

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.421 Standard Error of Mean       0.181

5% Lilliefors Critical Value       0.134 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.944 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.365 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.401 Shapiro Wilk GOF Test

Skewness Detects       4.306 Kurtosis Detects      20.09

Mean of Logged Detects     -2.44 SD of Logged Detects       1.899

Mean Detects       0.629 SD Detects       1.762

Median Detects      0.0605 CV Detects       2.801

Maximum Detect      10 Maximum Non-Detect       0.1

Variance Detects       3.105 Percent Non-Detects      33.33%

Number of Distinct Detects      41 Number of Distinct Non-Detects      11

Minimum Detect     0.0089 Minimum Non-Detect     0.0017

Number of Missing Observations      18

Number of Detects      44 Number of Non-Detects      22

Benzo(a)anthracene

General Statistics

Total Number of Observations      66 Number of Distinct Observations      52

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL      0.0405
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       1.55

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.463 SD in Log Scale       2.528

   95% t UCL (Assumes normality)       0.722    95% H-Stat UCL       1.579

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.422 Mean in Log Scale     -3.737

   95% BCA Bootstrap UCL       0.891    95% Bootstrap t UCL       1.144

   95% H-UCL (Log ROS)       1.581

SD in Original Scale       1.464 SD in Log Scale       2.549

   95% t UCL (assumes normality of ROS data)       0.721    95% Percentile Bootstrap UCL       0.742

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.42 Mean in Log Scale     -3.804

Lilliefors Test Statistic       0.163 Lilliefors GOF Test

5% Lilliefors Critical Value       0.134 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.905 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.944 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.641    95% Gamma Adjusted UCL (use when n<50)       0.647

Adjusted Level of Significance (β)      0.0464

Approximate Chi Square Value (39.10, α)      25.77 Adjusted Chi Square Value (39.10, β)      25.53

nu hat (MLE)      39.56 nu star (bias corrected)      39.1

MLE Mean (bias corrected)       0.423 MLE Sd (bias corrected)       0.777

k hat (MLE)       0.3 k star (bias corrected MLE)       0.296

Theta hat (MLE)       1.411 Theta star (bias corrected MLE)       1.427

Maximum      10 Median      0.017

SD       1.463 CV       3.461

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0089 Mean       0.423

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (11.07, α)       4.624 Adjusted Chi Square Value (11.07, β)       4.531

   95% Gamma Approximate KM-UCL (use when n>=50)       1.008    95% Gamma Adjusted KM-UCL (use when n<50)       1.028
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Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (6.00, α)       1.637 Adjusted Chi Square Value (6.00, β)       1.588

   95% Gamma Approximate KM-UCL (use when n>=50)       0.251    95% Gamma Adjusted KM-UCL (use when n<50)       0.259

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0454 nu hat (KM)       5.995

MLE Mean (bias corrected)       0.296 MLE Sd (bias corrected)       0.506

Theta hat (MLE)       0.794 Theta star (bias corrected MLE)       0.864

nu hat (MLE)      11.19 nu star (bias corrected)      10.29

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.373 k star (bias corrected MLE)       0.343

K-S Test Statistic       0.37 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.238 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.264 Anderson-Darling GOF Test

5% A-D Critical Value       0.82 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.325 99% KM Chebyshev UCL       0.476

   95% KM (z) UCL       0.136    95% KM Bootstrap t UCL       0.29

90% KM Chebyshev UCL       0.192 95% KM Chebyshev UCL       0.247

SD       0.322    95% KM (BCA) UCL       0.156

   95% KM (t) UCL       0.137    95% KM (Percentile Bootstrap) UCL       0.138

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0686 Standard Error of Mean      0.041

5% Lilliefors Critical Value       0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.441 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.521 Shapiro Wilk GOF Test

Skewness Detects       2.638 Kurtosis Detects       6.95

Mean of Logged Detects     -3 SD of Logged Detects       1.743

Mean Detects       0.296 SD Detects       0.645

Median Detects      0.029 CV Detects       2.175

Maximum Detect       2.3 Maximum Non-Detect       0.115

Variance Detects       0.416 Percent Non-Detects      77.27%

Number of Distinct Detects      14 Number of Distinct Non-Detects      22

Minimum Detect      0.01 Minimum Non-Detect     0.00105

Number of Missing Observations      18

Number of Detects      15 Number of Non-Detects      51

Dibenzo(a,h)anthracene

General Statistics

Total Number of Observations      66 Number of Distinct Observations      35
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Number of Distinct Detects      35 Number of Distinct Non-Detects       8

Number of Missing Observations      18

Number of Detects      43 Number of Non-Detects      23

Chrysene

General Statistics

Total Number of Observations      66 Number of Distinct Observations      42

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL       0.247

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.324 SD in Log Scale       2.099

   95% t UCL (Assumes normality)       0.137    95% H-Stat UCL      0.0599

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0709 Mean in Log Scale     -5.821

   95% BCA Bootstrap UCL       0.18    95% Bootstrap t UCL       0.299

   95% H-UCL (Log ROS)       0.18

SD in Original Scale       0.324 SD in Log Scale       2.958

   95% t UCL (assumes normality of ROS data)       0.134    95% Percentile Bootstrap UCL       0.138

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0677 Mean in Log Scale     -7.468

Lilliefors Test Statistic       0.247 Lilliefors GOF Test

5% Lilliefors Critical Value       0.229 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.783 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.881 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.107    95% Gamma Adjusted UCL (use when n<50)       0.108

Adjusted Level of Significance (β)      0.0464

Approximate Chi Square Value (51.57, α)      36.08 Adjusted Chi Square Value (51.57, β)      35.79

nu hat (MLE)      52.63 nu star (bias corrected)      51.57

MLE Mean (bias corrected)      0.0751 MLE Sd (bias corrected)       0.12

k hat (MLE)       0.399 k star (bias corrected MLE)       0.391

Theta hat (MLE)       0.188 Theta star (bias corrected MLE)       0.192

Maximum       2.3 Median      0.01

SD       0.323 CV       4.298

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0751
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k hat (MLE)       0.298 k star (bias corrected MLE)       0.295

Theta hat (MLE)       1.396 Theta star (bias corrected MLE)       1.412

Maximum       9.7 Median      0.0145

SD       1.428 CV       3.429

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0078 Mean       0.416

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (11.24, α)       4.729 Adjusted Chi Square Value (11.24, β)       4.634

   95% Gamma Approximate KM-UCL (use when n>=50)       0.983    95% Gamma Adjusted KM-UCL (use when n<50)       1.003

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0851 nu hat (KM)      11.24

MLE Mean (bias corrected)       0.634 MLE Sd (bias corrected)       1.098

Theta hat (MLE)       1.856 Theta star (bias corrected MLE)       1.902

nu hat (MLE)      29.36 nu star (bias corrected)      28.65

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.341 k star (bias corrected MLE)       0.333

K-S Test Statistic       0.196 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.146 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       3.227 Anderson-Darling GOF Test

5% A-D Critical Value       0.851 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.516 99% KM Chebyshev UCL       2.17

   95% KM (z) UCL       0.704    95% KM Bootstrap t UCL       1.234

90% KM Chebyshev UCL       0.943 95% KM Chebyshev UCL       1.183

SD       1.417    95% KM (BCA) UCL       0.767

   95% KM (t) UCL       0.708    95% KM (Percentile Bootstrap) UCL       0.734

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.414 Standard Error of Mean       0.177

5% Lilliefors Critical Value       0.135 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.943 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.371 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.412 Shapiro Wilk GOF Test

Skewness Detects       4.176 Kurtosis Detects      18.99

Mean of Logged Detects     -2.434 SD of Logged Detects       1.925

Mean Detects       0.634 SD Detects       1.736

Median Detects      0.078 CV Detects       2.74

Maximum Detect       9.7 Maximum Non-Detect      0.06

Variance Detects       3.015 Percent Non-Detects      34.85%

Minimum Detect     0.0078 Minimum Non-Detect     0.001
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Skewness Detects       5 Kurtosis Detects      27.96

Mean of Logged Detects     -2.427 SD of Logged Detects       1.926

Mean Detects       0.719 SD Detects       2.217

Median Detects      0.072 CV Detects       3.083

Maximum Detect      14 Maximum Non-Detect       0.11

Variance Detects       4.915 Percent Non-Detects      25.76%

Number of Distinct Detects      40 Number of Distinct Non-Detects      11

Minimum Detect     0.0048 Minimum Non-Detect     0.0019

Number of Missing Observations      18

Number of Detects      49 Number of Non-Detects      17

Benzo(b)fluoranthene

General Statistics

Total Number of Observations      66 Number of Distinct Observations      50

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       1.516

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.428 SD in Log Scale       2.759

   95% t UCL (Assumes normality)       0.707    95% H-Stat UCL       2.694

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.414 Mean in Log Scale     -3.993

   95% BCA Bootstrap UCL       0.88    95% Bootstrap t UCL       1.235

   95% H-UCL (Log ROS)       2.275

SD in Original Scale       1.428 SD in Log Scale       2.707

   95% t UCL (assumes normality of ROS data)       0.707    95% Percentile Bootstrap UCL       0.737

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.413 Mean in Log Scale     -3.973

Lilliefors Test Statistic       0.136 Lilliefors GOF Test

5% Lilliefors Critical Value       0.135 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.943 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.632    95% Gamma Adjusted UCL (use when n<50)       0.638

Adjusted Level of Significance (β)      0.0464

Approximate Chi Square Value (38.91, α)      25.63 Adjusted Chi Square Value (38.91, β)      25.38

nu hat (MLE)      39.37 nu star (bias corrected)      38.91

MLE Mean (bias corrected)       0.416 MLE Sd (bias corrected)       0.767
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Lognormal GOF Test on Detected Observations Only

   95% Gamma Approximate UCL (use when n>=50)       0.818    95% Gamma Adjusted UCL (use when n<50)       0.826

Adjusted Level of Significance (β)      0.0464

Approximate Chi Square Value (38.21, α)      25.06 Adjusted Chi Square Value (38.21, β)      24.82

nu hat (MLE)      38.64 nu star (bias corrected)      38.21

MLE Mean (bias corrected)       0.536 MLE Sd (bias corrected)       0.997

k hat (MLE)       0.293 k star (bias corrected MLE)       0.289

Theta hat (MLE)       1.833 Theta star (bias corrected MLE)       1.853

Maximum      14 Median      0.0195

SD       1.931 CV       3.598

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0048 Mean       0.536

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (10.30, α)       4.13 Adjusted Chi Square Value (10.30, β)       4.043

   95% Gamma Approximate KM-UCL (use when n>=50)       1.335    95% Gamma Adjusted KM-UCL (use when n<50)       1.364

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.078 nu hat (KM)      10.3

MLE Mean (bias corrected)       0.719 MLE Sd (bias corrected)       1.275

Theta hat (MLE)       2.216 Theta star (bias corrected MLE)       2.259

nu hat (MLE)      31.81 nu star (bias corrected)      31.19

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.325 k star (bias corrected MLE)       0.318

K-S Test Statistic       0.214 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.137 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       4.198 Anderson-Darling GOF Test

5% A-D Critical Value       0.856 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       2.024 99% KM Chebyshev UCL       2.906

   95% KM (z) UCL       0.927    95% KM Bootstrap t UCL       1.554

90% KM Chebyshev UCL       1.25 95% KM Chebyshev UCL       1.574

SD       1.916    95% KM (BCA) UCL       1.028

   95% KM (t) UCL       0.933    95% KM (Percentile Bootstrap) UCL       0.943

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.535 Standard Error of Mean       0.238

5% Lilliefors Critical Value       0.127 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.947 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.374 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.365 Shapiro Wilk GOF Test
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5% Lilliefors Critical Value       0.135 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.943 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.383 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.378 Shapiro Wilk GOF Test

Skewness Detects       4.526 Kurtosis Detects      22.6

Mean of Logged Detects     -2.995 SD of Logged Detects       1.761

Mean Detects       0.374 SD Detects       1.118

Median Detects      0.029 CV Detects       2.993

Maximum Detect       6.5 Maximum Non-Detect       0.115

Variance Detects       1.251 Percent Non-Detects      34.85%

Number of Distinct Detects      34 Number of Distinct Non-Detects      11

Minimum Detect     0.0042 Minimum Non-Detect     0.0011

Number of Missing Observations      18

Number of Detects      43 Number of Non-Detects      23

Benzo(k)fluoranthene

General Statistics

Total Number of Observations      66 Number of Distinct Observations      43

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       2.024

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.931 SD in Log Scale       2.403

   95% t UCL (Assumes normality)       0.933    95% H-Stat UCL       1.619

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.536 Mean in Log Scale     -3.351

   95% BCA Bootstrap UCL       1.165    95% Bootstrap t UCL       1.537

   95% H-UCL (Log ROS)       1.571

SD in Original Scale       1.931 SD in Log Scale       2.413

   95% t UCL (assumes normality of ROS data)       0.931    95% Percentile Bootstrap UCL       0.99

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.535 Mean in Log Scale     -3.41

Lilliefors Test Statistic       0.147 Lilliefors GOF Test

5% Lilliefors Critical Value       0.127 Detected Data Not Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.947 Detected Data Not Lognormal at 5% Significance Level
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Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Lilliefors Test Statistic       0.162 Lilliefors GOF Test

5% Lilliefors Critical Value       0.135 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.881 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.943 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.37    95% Gamma Adjusted UCL (use when n<50)       0.373

Adjusted Level of Significance (β)      0.0464

Approximate Chi Square Value (41.24, α)      27.53 Adjusted Chi Square Value (41.24, β)      27.28

nu hat (MLE)      41.81 nu star (bias corrected)      41.24

MLE Mean (bias corrected)       0.247 MLE Sd (bias corrected)       0.442

k hat (MLE)       0.317 k star (bias corrected MLE)       0.312

Theta hat (MLE)       0.78 Theta star (bias corrected MLE)       0.79

Maximum       6.5 Median      0.013

SD       0.916 CV       3.709

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0042 Mean       0.247

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (9.56, α)       3.669 Adjusted Chi Square Value (9.56, β)       3.588

   95% Gamma Approximate KM-UCL (use when n>=50)       0.638    95% Gamma Adjusted KM-UCL (use when n<50)       0.652

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0724 nu hat (KM)       9.561

MLE Mean (bias corrected)       0.374 MLE Sd (bias corrected)       0.652

Theta hat (MLE)       1.11 Theta star (bias corrected MLE)       1.137

nu hat (MLE)      28.94 nu star (bias corrected)      28.26

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.337 k star (bias corrected MLE)       0.329

K-S Test Statistic       0.265 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.146 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       5.049 Anderson-Darling GOF Test

5% A-D Critical Value       0.852 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.952 99% KM Chebyshev UCL       1.372

   95% KM (z) UCL       0.431    95% KM Bootstrap t UCL       0.785

90% KM Chebyshev UCL       0.585 95% KM Chebyshev UCL       0.738

SD       0.909    95% KM (BCA) UCL       0.428

   95% KM (t) UCL       0.434    95% KM (Percentile Bootstrap) UCL       0.46

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.245 Standard Error of Mean       0.113
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   95% KM (z) UCL       0.881    95% KM Bootstrap t UCL       1.66

90% KM Chebyshev UCL       1.199 95% KM Chebyshev UCL       1.519

SD       1.889    95% KM (BCA) UCL       0.953

   95% KM (t) UCL       0.886    95% KM (Percentile Bootstrap) UCL       0.918

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.494 Standard Error of Mean       0.235

5% Lilliefors Critical Value       0.134 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.944 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.375 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.359 Shapiro Wilk GOF Test

Skewness Detects       4.951 Kurtosis Detects      26.96

Mean of Logged Detects     -2.432 SD of Logged Detects       1.944

Mean Detects       0.738 SD Detects       2.301

Median Detects      0.074 CV Detects       3.119

Maximum Detect      14 Maximum Non-Detect       0.14

Variance Detects       5.296 Percent Non-Detects      33.33%

Number of Distinct Detects      37 Number of Distinct Non-Detects      13

Minimum Detect     0.007 Minimum Non-Detect     0.00235

Number of Missing Observations      18

Number of Detects      44 Number of Non-Detects      22

Benzo(a)pyrene

General Statistics

Total Number of Observations      66 Number of Distinct Observations      50

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       0.952

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.916 SD in Log Scale       2.355

   95% t UCL (Assumes normality)       0.434    95% H-Stat UCL       0.622

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.246 Mean in Log Scale     -4.176

   95% BCA Bootstrap UCL       0.558    95% Bootstrap t UCL       0.733

   95% H-UCL (Log ROS)       0.525

SD in Original Scale       0.916 SD in Log Scale       2.323

   95% t UCL (assumes normality of ROS data)       0.432    95% Percentile Bootstrap UCL       0.445

Mean in Original Scale       0.244 Mean in Log Scale     -4.257



625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

A B C D E F G H I J K L

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

   95% BCA Bootstrap UCL       1.15    95% Bootstrap t UCL       1.773

   95% H-UCL (Log ROS)       1.741

SD in Original Scale       1.904 SD in Log Scale       2.578

   95% t UCL (assumes normality of ROS data)       0.884    95% Percentile Bootstrap UCL       0.903

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.493 Mean in Log Scale     -3.8

Lilliefors Test Statistic       0.119 Lilliefors GOF Test

5% Lilliefors Critical Value       0.134 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.944 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.761    95% Gamma Adjusted UCL (use when n<50)       0.768

Adjusted Level of Significance (β)      0.0464

Approximate Chi Square Value (37.07, α)      24.13 Adjusted Chi Square Value (37.07, β)      23.9

nu hat (MLE)      37.44 nu star (bias corrected)      37.07

MLE Mean (bias corrected)       0.495 MLE Sd (bias corrected)       0.934

k hat (MLE)       0.284 k star (bias corrected MLE)       0.281

Theta hat (MLE)       1.746 Theta star (bias corrected MLE)       1.763

Maximum      14 Median      0.015

SD       1.904 CV       3.844

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.007 Mean       0.495

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (9.01, α)       3.333 Adjusted Chi Square Value (9.01, β)       3.256

   95% Gamma Approximate KM-UCL (use when n>=50)       1.334    95% Gamma Adjusted KM-UCL (use when n<50)       1.366

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0683 nu hat (KM)       9.01

MLE Mean (bias corrected)       0.738 MLE Sd (bias corrected)       1.317

Theta hat (MLE)       2.302 Theta star (bias corrected MLE)       2.351

nu hat (MLE)      28.21 nu star (bias corrected)      27.62

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.321 k star (bias corrected MLE)       0.314

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.144 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       3.727 Anderson-Darling GOF Test

5% A-D Critical Value       0.856 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.963 99% KM Chebyshev UCL       2.834
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97.5% KM Chebyshev UCL       1.113 99% KM Chebyshev UCL       1.627

   95% KM (z) UCL       0.474    95% KM Bootstrap t UCL       1.336

90% KM Chebyshev UCL       0.662 95% KM Chebyshev UCL       0.851

SD       1.113    95% KM (BCA) UCL       0.507

   95% KM (t) UCL       0.478    95% KM (Percentile Bootstrap) UCL       0.502

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.246 Standard Error of Mean       0.139

5% Lilliefors Critical Value       0.144 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.423 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.31 Shapiro Wilk GOF Test

Skewness Detects       5.424 Kurtosis Detects      31.22

Mean of Logged Detects     -2.833 SD of Logged Detects       1.738

Mean Detects       0.423 SD Detects       1.46

Median Detects      0.038 CV Detects       3.451

Maximum Detect       8.8 Maximum Non-Detect       0.16

Variance Detects       2.133 Percent Non-Detects      42.42%

Number of Distinct Detects      33 Number of Distinct Non-Detects      16

Minimum Detect     0.0062 Minimum Non-Detect     0.0027

Number of Missing Observations      18

Number of Detects      38 Number of Non-Detects      28

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations      66 Number of Distinct Observations      49

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       1.963

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       1.904 SD in Log Scale       2.44

   95% t UCL (Assumes normality)       0.886    95% H-Stat UCL       1.375

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.495 Mean in Log Scale     -3.619

KM SD (logged)       2.272    95% Critical H Value (KM-Log)       3.162

KM Standard Error of Mean (logged)       0.286

KM Mean (logged)     -3.556    95% H-UCL (KM -Log)       0.919
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KM SD (logged)       1.974    95% Critical H Value (KM-Log)       2.97

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -4.054    95% H-UCL (KM -Log)       0.252

   95% BCA Bootstrap UCL       0.678    95% Bootstrap t UCL       1.26

   95% H-UCL (Log ROS)       0.517

SD in Original Scale       1.122 SD in Log Scale       2.385

   95% t UCL (assumes normality of ROS data)       0.475    95% Percentile Bootstrap UCL       0.503

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.245 Mean in Log Scale     -4.444

Lilliefors Test Statistic       0.141 Lilliefors GOF Test

5% Lilliefors Critical Value       0.144 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.938 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.373    95% Gamma Adjusted UCL (use when n<50)       0.376

Adjusted Level of Significance (β)      0.0464

Approximate Chi Square Value (40.74, α)      27.11 Adjusted Chi Square Value (40.74, β)      26.86

nu hat (MLE)      41.28 nu star (bias corrected)      40.74

MLE Mean (bias corrected)       0.248 MLE Sd (bias corrected)       0.446

k hat (MLE)       0.313 k star (bias corrected MLE)       0.309

Theta hat (MLE)       0.793 Theta star (bias corrected MLE)       0.803

Maximum       8.8 Median      0.01

SD       1.121 CV       4.521

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0062 Mean       0.248

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (6.45, α)       1.872 Adjusted Chi Square Value (6.45, β)       1.818

   95% Gamma Approximate KM-UCL (use when n>=50)       0.847    95% Gamma Adjusted KM-UCL (use when n<50)       0.872

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0488 nu hat (KM)       6.447

MLE Mean (bias corrected)       0.423 MLE Sd (bias corrected)       0.734

Theta hat (MLE)       1.237 Theta star (bias corrected MLE)       1.272

nu hat (MLE)      26 nu star (bias corrected)      25.28

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.342 k star (bias corrected MLE)       0.333

K-S Test Statistic       0.232 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.155 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       3.918 Anderson-Darling GOF Test

5% A-D Critical Value       0.848 Detected Data Not Gamma Distributed at 5% Significance Level
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Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.202 Anderson-Darling GOF Test

97.5% KM Chebyshev UCL       2.793 99% KM Chebyshev UCL       4.001

   95% KM (z) UCL       1.292    95% KM Bootstrap t UCL       1.706

90% KM Chebyshev UCL       1.734 95% KM Chebyshev UCL       2.178

SD       2.916    95% KM (BCA) UCL       1.352

   95% KM (t) UCL       1.298    95% KM (Percentile Bootstrap) UCL       1.31

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.756 Standard Error of Mean       0.326

5% Lilliefors Critical Value       0.171 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.923 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.386 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.518 Shapiro Wilk GOF Test

Skewness Detects       2.528 Kurtosis Detects       5.309

Mean of Logged Detects     -1.076 SD of Logged Detects       2.192

Mean Detects       2.313 SD Detects       4.839

Median Detects       0.33 CV Detects       2.092

Maximum Detect      18 Maximum Non-Detect      0.07

Variance Detects      23.41 Percent Non-Detects      67.47%

Number of Distinct Detects      24 Number of Distinct Non-Detects      26

Minimum Detect     0.007 Minimum Non-Detect     0.00195

Number of Missing Observations       1

Number of Detects      27 Number of Non-Detects      56

Aroclor 1254

General Statistics

Total Number of Observations      83 Number of Distinct Observations      48

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       1.113

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       1.121 SD in Log Scale       2.185

   95% t UCL (Assumes normality)       0.479    95% H-Stat UCL       0.414

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.248 Mean in Log Scale     -4.118

KM Standard Error of Mean (logged)       0.25
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KM SD (logged)       2.615    95% Critical H Value (KM-Log)       4.163

KM Standard Error of Mean (logged)       0.327

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -4.241    95% H-UCL (KM -Log)       1.461

   95% BCA Bootstrap UCL       1.546    95% Bootstrap t UCL       2.413

   95% H-UCL (Log ROS)      10.27

SD in Original Scale       2.934 SD in Log Scale       3.328

   95% t UCL (assumes normality of ROS data)       1.29    95% Percentile Bootstrap UCL       1.345

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.754 Mean in Log Scale     -5.092

Lilliefors Test Statistic      0.0796 Lilliefors GOF Test

5% Lilliefors Critical Value       0.171 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.968 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.923 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       1.162    95% Gamma Adjusted UCL (use when n<50)       1.171

Adjusted Level of Significance (β)      0.0471

Approximate Chi Square Value (37.62, α)      24.58 Adjusted Chi Square Value (37.62, β)      24.39

nu hat (MLE)      37.65 nu star (bias corrected)      37.62

MLE Mean (bias corrected)       0.759 MLE Sd (bias corrected)       1.595

k hat (MLE)       0.227 k star (bias corrected MLE)       0.227

Theta hat (MLE)       3.347 Theta star (bias corrected MLE)       3.35

Maximum      18 Median      0.01

SD       2.933 CV       3.864

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.007 Mean       0.759

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (11.15, α)       4.673 Adjusted Chi Square Value (11.15, β)       4.599

   95% Gamma Approximate KM-UCL (use when n>=50)       1.803    95% Gamma Adjusted KM-UCL (use when n<50)       1.832

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0672 nu hat (KM)      11.15

MLE Mean (bias corrected)       2.313 MLE Sd (bias corrected)       3.985

Theta hat (MLE)       6.587 Theta star (bias corrected MLE)       6.867

nu hat (MLE)      18.96 nu star (bias corrected)      18.19

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.351 k star (bias corrected MLE)       0.337

K-S Test Statistic       0.185 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.181 Detected Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.841 Detected Data Not Gamma Distributed at 5% Significance Level
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K-S Test Statistic       0.13 Kolmogrov-Smirnoff GOF

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.268 Anderson-Darling GOF Test

5% A-D Critical Value       0.768 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.277 99% KM Chebyshev UCL       0.389

   95% KM (z) UCL       0.139    95% KM Bootstrap t UCL       0.162

90% KM Chebyshev UCL       0.179 95% KM Chebyshev UCL       0.22

SD       0.265    95% KM (BCA) UCL       0.141

95% KM (t) UCL       0.139 95% KM (Percentile Bootstrap) UCL       0.14

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.089 Standard Error of Mean      0.0302

5% Lilliefors Critical Value       0.229 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.219 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.864 Shapiro Wilk GOF Test

Skewness Detects       1.129 Kurtosis Detects       0.631

Mean of Logged Detects     -1.409 SD of Logged Detects       1.364

Mean Detects       0.473 SD Detects       0.473

Median Detects       0.32 CV Detects       1.001

Maximum Detect       1.6 Maximum Non-Detect       0.125

Variance Detects       0.224 Percent Non-Detects      81.93%

Number of Distinct Detects      14 Number of Distinct Non-Detects      28

Minimum Detect      0.025 Minimum Non-Detect     0.002

Number of Missing Observations       1

Number of Detects      15 Number of Non-Detects      68

Aroclor 1260

General Statistics

Total Number of Observations      83 Number of Distinct Observations      42

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       2.793

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.933 SD in Log Scale       2.299

   95% t UCL (Assumes normality)       1.295    95% H-Stat UCL       1.002

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.76 Mean in Log Scale     -3.591
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.103 Mean in Log Scale     -3.874

KM SD (logged)       1.97    95% Critical H Value (KM-Log)       3.328

KM Standard Error of Mean (logged)       0.255

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.172    95% H-UCL (KM -Log)      0.0814

   95% BCA Bootstrap UCL       0.158    95% Bootstrap t UCL       0.163

   95% H-UCL (Log ROS)       0.241

SD in Original Scale       0.267 SD in Log Scale       2.458

   95% t UCL (assumes normality of ROS data)       0.138    95% Percentile Bootstrap UCL       0.142

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0892 Mean in Log Scale     -5.52

Lilliefors Test Statistic       0.131 Lilliefors GOF Test

5% Lilliefors Critical Value       0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.881 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.128    95% Gamma Adjusted UCL (use when n<50)       0.129

Adjusted Level of Significance (β)      0.0471

Approximate Chi Square Value (64.87, α)      47.34 Adjusted Chi Square Value (64.87, β)      47.07

nu hat (MLE)      65.92 nu star (bias corrected)      64.87

MLE Mean (bias corrected)      0.0936 MLE Sd (bias corrected)       0.15

k hat (MLE)       0.397 k star (bias corrected MLE)       0.391

Theta hat (MLE)       0.236 Theta star (bias corrected MLE)       0.24

Maximum       1.6 Median      0.01

SD       0.265 CV       2.832

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0936

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (18.69, α)       9.891 Adjusted Chi Square Value (18.69, β)       9.777

   95% Gamma Approximate KM-UCL (use when n>=50)       0.168    95% Gamma Adjusted KM-UCL (use when n<50)       0.17

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.113 nu hat (KM)      18.69

MLE Mean (bias corrected)       0.473 MLE Sd (bias corrected)       0.544

Theta hat (MLE)       0.533 Theta star (bias corrected MLE)       0.627

nu hat (MLE)      26.62 nu star (bias corrected)      22.63

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.887 k star (bias corrected MLE)       0.754

5% K-S Critical Value       0.229 Detected data appear Gamma Distributed at 5% Significance Level
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.139 95% KM (Percentile Bootstrap) UCL       0.14

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.262 SD in Log Scale       1.788

   95% t UCL (Assumes normality)       0.151    95% H-Stat UCL       0.19
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x OSWER VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.3.1, May 2014 RSLs
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

Average Groundwater Temperature (oC) Tgw 13.52 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x

Site 
Groundwater 
Concentration

Calculated 
Indoor Air 

Concentration

VI 
Carcinogenic 

Risk
VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i
x 71-43-2 Benzene 1.6E+00 2.10E-01 1.3E-07 1.6E-03 7.80E-06 I 3.00E-02 I
x 79-01-6 Trichloroethylene 7.8E+00 1.77E+00 5.9E-07 2.0E-01 see note I 2.00E-03 I TCE

Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 25
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 25
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 250
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 8

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.1 AFss_C_GW 0.1 AFss_GW 0.1

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 mIURTCE_C_GW 0.00E+00 mIURTCE_GW 0.00E+00

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 4.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user

Mutagenic 
Indicator

CR HQ

Note: This section applies to trichloroethylene and other mutagenic 
chemicals, but not to vinyl chloride.

Age Cohort Exposure 
Duration 

Age-dependent adjustment 
factor

10
3

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

3
1

25

Selected (based on 
scenario)

Selected (based on 
scenario)

Selected (based on 
scenario)

Residential Commercial

Residential Commercial

Residential Commercial

RFC 
Source*

IUR 
Source*

VISL Calculator Version 3.3.1, May 2014 RSLs - Groundwater to Indoor Air Worksheet Page 1 of 2



x OSWER VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.3.1, May 2014 RSLs
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

Average Groundwater Temperature (oC) Tgw 13.52 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x

Site 
Groundwater 
Concentration

Calculated 
Indoor Air 

Concentration

VI 
Carcinogenic 

Risk
VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

Mutagenic 
Indicator

CR HQ

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*

IUR 
Source*

Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3.1, May 2014 RSLs - Groundwater to Indoor Air Worksheet Page 2 of 2
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BENZENE 
CAS # 71-43-2 

Division of Toxicology and Environmental Medicine ToxFAQsTM  August 2007 

This fact sheet answers the most frequently asked health questions (FAQs) about benzene.  For more 
information, call the ATSDR Information Center at 1-800-232-4636.  This fact sheet is one in a series 
of summaries about hazardous substances and their health effects. It is important you understand this 
information because this substance may harm you. The effects of exposure to any hazardous substance 
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other 
chemicals are present. 

HIGHLIGHTS: Benzene is a widely used chemical formed from both natural processes 
and human activities. Breathing benzene can cause drowsiness, dizziness, and 
unconsciousness; long-term benzene exposure causes effects on the bone marrow and 
can cause anemia and leukemia. Benzene has been found in at least 1,000 of the 1,684 
National Priority List sites identified by the Environmental Protection Agency (EPA). 

What is benzene? 

Benzene is a colorless liquid with a sweet odor. It evaporates 
into the air very quickly and dissolves slightly in water.  It is 
highly flammable and is formed from both natural processes 
and human activities. 

Benzene is widely used in the United States; it ranks in the 
top 20 chemicals for production volume. Some industries 
use benzene to make other chemicals which are used to 
make plastics, resins, and nylon and other synthetic fibers. 
Benzene is also used to make some types of rubbers, 
lubricants, dyes, detergents, drugs, and pesticides. Natural 
sources of benzene include emissions from volcanoes and 
forest fires. Benzene is also a natural part of crude oil, 
gasoline, and cigarette smoke. 

What happens to benzene when it enters the 
environment? 

‘ Industrial processes are the main source of benzene in 
the environment. 
‘ Benzene can pass into the air from water and soil. 
‘ It reacts with other chemicals in the air and breaks down 
within a few days. 
‘ Benzene in the air can attach to rain or snow and be 
carried back down to the ground. 

‘ It breaks down more slowly in water and soil, and can 
pass through the soil into underground water. 
‘ Benzene does not build up in plants or animals. 

How might I be exposed to benzene? 

‘ Outdoor air contains low levels of benzene from tobacco 
smoke, automobile service stations, exhaust from motor 
vehicles, and industrial emissions. 
‘ Vapors (or gases) from products that contain benzene, 
such as glues, paints, furniture wax, and detergents, can also 
be a source of exposure. 
‘ Air around hazardous waste sites or gas stations will 
contain higher levels of benzene. 
‘ Working in industries that make or use benzene. 

How can benzene affect my health? 

Breathing very high levels of benzene can result in death, 
while high levels can cause drowsiness, dizziness, rapid 
heart rate, headaches, tremors, confusion, and 
unconsciousness. Eating or drinking foods containing high 
levels of benzene can cause vomiting, irritation of the 
stomach, dizziness, sleepiness, convulsions, rapid heart rate, 
and death. 

The major effect of benzene from long-term exposure is on 
the blood. Benzene causes harmful effects on the bone 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service 
Agency for Toxic Substances and Disease Registry 
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Federal Recycling Program  Printed on Recycled Paper 

ToxFAQsTM Internet address is http://www.atsdr.cdc.gov/toxfaq.html 

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease 
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 
1-800-232-4636, FAX:  770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html.  ATSDR 
can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat 
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental 
quality department if you have any more questions or concerns. 

marrow and can cause a decrease in red blood cells leading 
to anemia. It can also cause excessive bleeding and can 
affect the immune system, increasing the chance for 
infection. 

Some women who breathed high levels of benzene for many 
months had irregular menstrual periods and a decrease in the 
size of their ovaries, but we do not know for certain that 
benzene caused the effects. It is not known whether 
benzene will affect fertility in men. 

How likely is benzene to cause cancer? 

Long-term exposure to high levels of benzene in the air can 
cause leukemia, particularly acute myelogenous leukemia, 
often referred to as AML.  This is a cancer of the blood-
forming organs. The Department of Health and Human 
Services (DHHS) has determined that benzene is a known 
carcinogen. The International Agency for Research on 
Cancer (IARC) and the EPA have determined that benzene is 
carcinogenic to humans. 

How can benzene affect children? 

Children can be affected by benzene exposure in the same 
ways as adults. It is not known if children are more 
susceptible to benzene poisoning than adults. 

Benzene can pass from the mother’s blood to a fetus. Animal 
studies have shown low birth weights, delayed bone 
formation, and bone marrow damage when pregnant animals 
breathed benzene. 

How can families reduce the risks of exposure to 
benzene? 

Benzene exposure can be reduced by limiting contact with 
gasoline and cigarette smoke. Families are encouraged not to 

smoke in their house, in enclosed environments, or near their 
children. 

Is there a medical test to determine whether I’ve 
been exposed to benzene? 

Several tests can show if you have been exposed to 
benzene. There is a test for measuring benzene in the breath; 
this test must be done shortly after exposure. Benzene can 
also be measured in the blood; however, since benzene 
disappears rapidly from the blood, this test is only useful for 
recent exposures. 

In the body, benzene is converted to products called 
metabolites. Certain metabolites can be measured in the 
urine. The metabolite S-phenylmercapturic acid in urine is a 
sensitive indicator of benzene exposure. However, this test 
must be done shortly after exposure and is not a reliable 
indicator of how much benzene you have been exposed to, 
since the metabolites may be present in urine from other 
sources. 

Has the federal government made recommendations 
to protect human health? 

The EPA has set the maximum permissible level of benzene in 
drinking water at 5 parts benzene per billion parts of water (5 
ppb). 

The Occupational Safety and Health Administration (OSHA) 
has set limits of 1 part benzene per million parts of workplace 
air (1 ppm) for 8 hour shifts and 40 hour work weeks. 

References 

Agency for Toxic Substances and Disease Registry (ATSDR). 
2007. Toxicological Profile for Benzene (Update).  Atlanta, GA: 
U.S. Department of Public Health and Human Services, Public 
Health Service. 

BENZENE 
CAS # 71-43-2 



 

 

 

 

POLYCYCLIC  AROMATIC

               HYDROCARBONS (PAHs)
 

Agency for Toxic Substances and Disease Registry ToxFAQs September 1996 

SUMMARY:  Exposure to polycyclic aromatic hydrocarbons usually occurs by 
breathing air contaminated by wild fires or coal tar, or by eating foods that have 
been grilled. PAHs have been found in at least 600 of the 1,430 National Priorities 
List sites identified by the Environmental Protection Agency (EPA). 

This fact sheet answers the most frequently asked health questions (FAQs) about polycyclic aromatic 
hydrocarbons (PAHs).  For more information,  call the ATSDR Information Center at 1-888-422-8737. 
This fact sheet is one in a series of summaries about hazardous substances and their health effects. This 
information is important because this substance may harm you. The effects of exposure to any hazardous 
substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether 
other chemicals are present. 

What are polycyclic aromatic hydrocarbons? 

(Pronounced p∂lÀ≥-s¥ kl≥k ØrÀí-mØt ≥k h¥Àdrí-
kar bínz) 

Polycyclic aromatic hydrocarbons (PAHs) are a group of 
over 100 different chemicals that are formed during the 
incomplete burning of coal, oil and gas, garbage, or other 
organic substances like tobacco or charbroiled meat. PAHs 
are usually found as a mixture containing two or more of 
these compounds, such as soot. 

Some PAHs are manufactured. These pure PAHs usually 
exist as colorless, white, or pale yellow-green solids. PAHs are 
found in coal tar, crude oil, creosote, and roofing tar, but a few 
are used in medicines or to make dyes, plastics, and pesti­
cides. 

What happens to PAHs when they enter the 
environment? 
D PAHs enter the air mostly as releases from volcanoes, 

forest fires, burning coal, and automobile exhaust. 

D PAHs can occur in air attached to dust particles. 

D Some PAH particles can readily evaporate into the air 
from soil or surface waters. 

D PAHs can break down by reacting with sunlight and other 
chemicals in the air, over a period of days to weeks. 

D PAHs enter water through discharges from industrial and 
wastewater treatment plants. 

D Most PAHs do not dissolve easily in water.  They stick to 
solid particles and settle to the bottoms of lakes or rivers. 

D Microorganisms can break down PAHs in soil or water 
after a period of weeks to months. 

D In soils, PAHs are most likely to stick tightly to particles; 
certain PAHs  move through soil to contaminate under­
ground water. 

D PAH contents of plants and animals may be much higher 
than PAH contents of soil or water in which they live. 

How might I be exposed to PAHs? 

D Breathing air containing PAHs in the workplace of 
coking, coal-tar, and asphalt production plants; smoke­
houses; and municipal trash incineration facilities. 

D Breathing air containing PAHs from cigarette smoke, 
wood smoke, vehicle exhausts, asphalt roads, or agricul­
tural burn smoke. 

D Coming in contact with air, water, or soil near hazardous 
waste sites. 

D Eating grilled or charred meats; contaminated cereals, 
flour, bread, vegetables, fruits, meats; and processed or 
pickled foods. 

D Drinking contaminated water or cow’s milk. 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service 
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POLYCYCLIC AROMATIC 
HYDROCARBONS (PAHs) 

D Nursing infants of mothers living near hazardous waste 
sites may be exposed to PAHs through their mother's milk. 

How can PAHs affect my health?

 Mice that were fed high levels of one PAH during 
pregnancy had difficulty reproducing and so did their off­
spring. These offspring also had higher rates of birth defects 
and lower body weights. It is not known whether these effects 
occur in people. 

Animal studies have also shown that PAHs can cause 
harmful effects on the skin, body fluids, and ability to fight 
disease after both short- and long-term exposure. But these 
effects have not been seen in people. 

How likely are PAHs to cause cancer? 

The Department of Health and Human Services (DHHS) 
has determined that some PAHs may reasonably be expected to 
be carcinogens. 

Some people who have breathed or touched mixtures of 
PAHs and other chemicals for long periods of time have 
developed cancer. Some PAHs have caused cancer in labora­
tory animals when they breathed air containing them (lung 
cancer), ingested them in food (stomach cancer), or had them 
applied to their skin (skin cancer). 

Is there a medical test to show whether I’ve 
been exposed to PAHs? 

In the body, PAHs are changed into chemicals that can 
attach to substances within the body. There are special tests 
that can detect PAHs attached to these substances in body 
tissues or blood. However, these tests cannot tell whether any 

health effects will occur or find out the extent or source of 
your exposure to the PAHs. The tests aren’t usually available 
in your doctor’s office because special equipment is needed to 
conduct them. 

Has the federal government made 
recommendations to protect human health? 

The Occupational Safety and Health Administration 
(OSHA) has set a limit of 0.2 milligrams of PAHs per cubic 
meter of air (0.2 mg/m3). The OSHA Permissible Exposure 
Limit (PEL) for mineral oil mist that contains PAHs is 5 mg/m3 

averaged over an 8-hour exposure period. 

The National Institute for Occupational Safety and Health 
(NIOSH) recommends that the average workplace air levels for 
coal tar products not exceed  0.1 mg/m3 for a 10-hour workday, 
within a 40-hour workweek. There are other limits for work­
place exposure for things that contain PAHs, such as coal, coal 
tar, and mineral oil. 

Glossary 

Carcinogen:  A substance that can cause cancer. 

Ingest: Take food or drink into your body. 
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POLYCHLORINATED 
BIPHENYLS 

Division of Toxicology ToxFAQsTM 
February 2001 

This fact sheet answers the most frequently asked health questions (FAQs) about polychlorinated biphenyls. For more information, 
call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries about hazardous substances 
and their health effects.  It’s important you understand this information because this substance may harm you. The effects of 
exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether 
other chemicals are present. 

HIGHLIGHTS: Polychlorinated biphenyls (PCBs) are a mixture of individual chemicals which are no longer produced 
in the United States, but are still found in the environment. Health effects that have been associated with exposure 
to PCBs include acne-like skin conditions in adults and neurobehavioral and immunological changes in children. 
PCBs are known to cause cancer in animals. PCBs have been found in at least 500 of the 1,598 National Priorities 
List sites identified by the Environmental Protection Agency (EPA). 

What are polychlorinated biphenyls? 
Polychlorinated biphenyls are mixtures of up to 209 

individual chlorinated compounds (known as congeners). 
There are no known natural sources of PCBs. PCBs are 
either oily liquids or solids that are colorless to light yellow. 
Some PCBs can exist as a vapor in air.  PCBs have no known 
smell or taste. Many commercial PCB mixtures are known in 
the U.S. by the trade name Aroclor. 

PCBs have been used as coolants and lubricants in 
transformers, capacitors, and other electrical equipment 
because they don’t burn easily and are good insulators. 
The manufacture of PCBs was stopped in the U.S. in 1977 
because of evidence they build up in the environment and 
can cause harmful health effects. Products made before 1977 
that may contain PCBs include old fluorescent lighting 
fixtures and electrical devices containing PCB capacitors, 
and old microscope and hydraulic oils. 

What happens to PCBs when they enter the environment? 
o PCBs entered the air, water, and soil during their 
manufacture, use, and disposal; from accidental spills and 
leaks during their transport; and from leaks or fires in 
products containing PCBs. 
o PCBs can still be released to the environment from 
hazardous waste sites; illegal or improper disposal of 
industrial wastes and consumer products; leaks from old 
electrical transformers containing PCBs; and burning of 
some wastes in incinerators. 
o PCBs do not readily break down in the environment and 
thus may remain there for very long periods of time. PCBs 
can travel long distances in the air and be deposited in areas 
far away from where they were released. In water, a small 
amount of PCBs may remain dissolved, but most stick to 
organic particles and bottom sediments. PCBs also bind 
strongly to soil. 
o PCBs are taken up by small organisms and fish in water. 
They are also taken up by other animals that eat these 

aquatic animals as food. PCBs accumulate in fish and marine 
mammals, reaching levels that may be many thousands of 
times higher than in water. 

How might I be exposed to PCBs? 
o Using old fluorescent lighting fixtures and electrical 
devices and appliances, such as television sets and 
refrigerators, that were made 30 or more years ago. These 
items may leak small amounts of PCBs into the air when they 
get hot during operation, and could be a source of skin 
exposure. 
o Eating contaminated food. The main dietary sources of 
PCBs are fish (especially sportfish caught in contaminated 
lakes or rivers), meat, and dairy products. 
o Breathing air near hazardous waste sites and drinking 
contaminated well water. 
o In the workplace during repair and maintenance of PCB 
transformers; accidents, fires or spills involving transformers, 
fluorescent lights, and other old electrical devices; and 
disposal of PCB materials. 

How can PCBs affect my health? 
The most commonly observed health effects in 

people exposed to large amounts of PCBs are skin 
conditions such as acne and rashes. Studies in exposed 
workers have shown changes in blood and urine that may 
indicate liver damage. PCB exposures in the general 
population are not likely to result in skin and liver effects. 
Most of the studies of health effects of PCBs in the general 
population examined children of mothers who were exposed 
to PCBs. 

Animals that ate food containing large amounts of 
PCBs for short periods of time had mild liver damage and 
some died. Animals that ate smaller amounts of PCBs in 
food over several weeks or months developed various kinds 
of health effects, including anemia; acne-like skin conditions; 
and liver, stomach, and thyroid gland injuries.  Other effects 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service 
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POLYCHLORINATED BIPHENYLS 

of PCBs in animals include changes in the immune system, 
behavioral alterations, and impaired reproduction. PCBs are 
not known to cause birth defects. 

How likely are PCBs to cause cancer? 
Few studies of workers indicate that PCBs were 

associated with certain kinds of cancer in humans, such as 
cancer of the liver and biliary tract. Rats that ate food 
containing high levels of PCBs for two years developed liver 
cancer.  The Department of Health and Human Services 
(DHHS) has concluded that PCBs may reasonably be 
anticipated to be carcinogens. The EPA and the 
International Agency for Research on Cancer (IARC) have 
determined that PCBs are probably carcinogenic to humans. 

How can PCBs affect children? 
Women who were exposed to relatively high levels 

of PCBs in the workplace or ate large amounts of fish 
contaminated with PCBs had babies that weighed slightly 
less than babies from women who did not have these 
exposures. Babies born to women who ate PCB-
contaminated fish also showed abnormal responses in tests 
of infant behavior.  Some of these behaviors, such as 
problems with motor skills and a decrease in short-term 
memory, lasted for several years.  Other studies suggest that 
the immune system was affected in children born to and 
nursed by mothers exposed to increased levels of PCBs. 
There are no reports of structural birth defects caused by 
exposure to PCBs or of health effects of PCBs in older 
children. The most likely way infants will be exposed to 
PCBs is from breast milk. Transplacental transfers of PCBs 
were also reported In most cases, the benefits of breast-
feeding outweigh any risks from exposure to PCBs in 
mother’s milk. 

How can families reduce the risk of exposure to PCBs? 
o You and your children may be exposed to PCBs by eating 
fish or wildlife caught from contaminated locations. Certain 
states, Native American tribes, and U.S. territories have 
issued advisories to warn people about PCB-contaminated 
fish and fish-eating wildlife. You can reduce your family’s 
exposure to PCBs by obeying these advisories. 
o Children should be told not play with old appliances, 

electrical equipment, or transformers, since they may contain 
PCBs. 
o Children should be discouraged from playing in the dirt 
near hazardous waste sites and in areas where there was a 
transformer fire. Children should also be discouraged from 
eating dirt and putting dirty hands, toys or other objects in 
their mouths, and should wash hands frequently. 
o If you are exposed to PCBs in the workplace it is possible 
to carry them home on your clothes, body, or tools.  If this is 
the case, you should shower and change clothing before 
leaving work, and your work clothes should be kept separate 
from other clothes and laundered separately. 

Is there a medical test to show whether I’ve been exposed to 
PCBs? 

Tests exist to measure levels of PCBs in your blood, 
body fat, and breast milk, but these are not routinely 
conducted. Most people normally have low levels of PCBs 
in their body because nearly everyone has been 
environmentally exposed to PCBs. The tests can show if 
your PCB levels are elevated, which would indicate past 
exposure to above-normal levels of PCBs, but cannot 
determine when or how long you were exposed or whether 
you will develop health effects. 

Has the federal government made recommendations to 
protect human health? 

The EPA has set a limit of 0.0005 milligrams of PCBs 
per liter of drinking water (0.0005 mg/L). Discharges, spills or 
accidental releases of 1 pound or more of PCBs into the 
environment must be reported to the EPA.  The Food and 
Drug Administration (FDA) requires that infant foods, eggs, 
milk and other dairy products, fish and shellfish, poultry and 
red meat contain no more than 0.2-3 parts of PCBs per million 
parts (0.2-3 ppm) of food. Many states have established fish 
and wildlife consumption advisories for PCBs. 
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TRICHLOROETHYLENE
CAS # 79-01-6 

This fact sheet answers the most frequently asked health questions (FAQs) about trichloroethylene. 
For more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in 
a series of summaries about hazardous substances and their health effects. This information is 
important because this substance may harm you. The effects of exposure to any hazardous substance 
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other 
chemicals are present. 

HIGHLIGHTS: Trichloroethylene is a colorless liquid which is used as a solvent 
for cleaning metal parts. Drinking or breathing high levels of trichloroethylene 
may cause nervous system effects, liver and lung damage, abnormal heartbeat, 
coma, and possibly death. Trichloroethylene has been found in at least 852 of 
the 1,430 National Priorities List sites identified by the Environmental Protection 
Agency (EPA). 

What is trichloroethylene? 
Trichloroethylene (TCE) is a nonflammable, 

colorless liquid with a somewhat sweet odor and a sweet, 
burning taste. It is used mainly as a solvent to remove 
grease from metal parts, but it is also an ingredient in 
adhesives, paint removers, typewriter correction fluids, and 
spot removers. 

Trichloroethylene is not thought to occur naturally 
in the environment. However, it has been found in 
underground water sources and many surface waters as a 
result of the manufacture, use, and disposal of the chemical. 

What happens to trichloroethylene when it enters 
the environment? 

Trichloroethylene dissolves a little in water, but it can 
remain in ground water for a long time. 

Trichloroethylene quickly evaporates from surface water, 
so it is commonly found as a vapor in the air. 

Trichloroethylene evaporates less easily from the soil than 
from surface water. It may stick to particles and remain for a 
long time. 

Trichloroethylene may stick to particles in water, which 
will cause it to eventually settle to the bottom sediment. 

Trichloroethylene does not build up significantly in 

plants and animals. 

How might I be exposed to trichloroethylene? 
Breathing air in and around the home which has been 

contaminated with trichloroethylene vapors from shower 
water or household products such as spot removers and 
typewriter correction fluid. 

Drinking, swimming, or showering in water that has been 
contaminated with trichloroethylene. 

Contact with soil contaminated with trichloroethylene, 
such as near a hazardous waste site. 

Contact with the skin or breathing contaminated air while 
manufacturing trichloroethylene or using it at work to wash 
paint or grease from skin or equipment. 

How can trichloroethylene affect my health? 
Breathing small amounts may cause headaches, lung 

irritation, dizziness, poor coordination, and difficulty 
concentrating.

Breathing large amounts of trichloroethylene may 
cause impaired heart function, unconsciousness, and death. 
Breathing it for long periods may cause nerve, kidney, and 
liver damage. 
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TRICHLOROETHYLENE
CAS # 79-01-6 

Drinking large amounts of trichloroethylene may 
cause nausea, liver damage, unconsciousness, impaired heart 
function, or death. 

Drinking small amounts of trichloroethylene for long 
periods may cause liver and kidney damage, impaired immune 
system function, and impaired fetal development in pregnant 
women, although the extent of some of these effects is not 
yet clear. 

Skin contact with trichloroethylene for short periods 
may cause skin rashes. 

How likely is trichloroethylene to cause cancer? 
Some studies with mice and rats have suggested that 

high levels of trichloroethylene may cause liver, kidney, or lung 
cancer. Some studies of people exposed over long periods to 
high levels of trichloroethylene in drinking water or in workplace 
air have found evidence of increased cancer. Although, there are 
some concerns about the studies of people who were exposed 
to trichloroethylene, some of the effects found in people were 
similar to effects in animals. 

In i ts  9th  Report on Carcinogens, the National 
Toxicology Program (NTP) determined that trichloroethylene is 
“reasonably anticipated to be a human carcinogen.” The 
International Agency for Research on Cancer (IARC) has 
determined that trichloroethylene is “probably carcinogenic to 
humans.”

Is there a medical test to show whether I’ve been 
exposed to trichloroethylene? 

If you have recently been exposed to 
trichloroethylene, it can be detected in your breath, blood, or 
urine. The breath test, if it is performed soon after exposure, 
can tell if you have been exposed to even a small amount of 
trichloroethylene.

Exposure to larger amounts is assessed by blood 

and urine tests, which can detect trichloroethylene and many 
of its breakdown products for up to a week after exposure. 
However, exposure to other similar chemicals can produce 
the same breakdown products, so their detection is not 
absolute proof of exposure to trichloroethylene. This test 
isn’t available at most doctors’ offices, but can be done at 
special laboratories that have the right equipment. 

Has the federal government made 
recommendations to protect human health? 

The EPA has set a maximum contaminant level for 
trichloroethylene in drinking water at 0.005 milligrams per liter 
(0.005 mg/L) or 5 parts of TCE per billion parts water. 

The EPA has also developed regulations for the 
handling and disposal of trichloroethylene. 

The Occupational Safety and Health Administration 
(OSHA) has set an exposure limit of 100 parts of 
trichloroethylene per million parts of air (100 ppm) for an 8-
hour workday, 40-hour workweek. 

Glossary
Carcinogenicity: The ability of a substance to cause cancer. 
CAS: Chemical Abstracts Service. 
Evaporate: To change into a vapor or gas. 
Milligram (mg): One thousandth of a gram. 
Nonflammable: Will not burn. 
ppm: Parts per million. 
Sediment: Mud and debris that have settled to the bottom of 
a body of water. 
Solvent: A chemical that dissolves other substances. 
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