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CERTIFICATIONS 

 

Roles and Responsibilities 

 

The Port-Greenbelt Shoreline Improvement Project described in this Final Engineering 

Report was a remedial action implemented by the Niagara Frontier Transportation Authority 

(NFTA).  The engineering design, preparation of construction documents, submittal review and 

review and comment on Contractor’s Request For Information (RFIs) was the responsibility of URS 

Corporation – New York (URS). 

 

Oversight and management services during the majority of the construction were provided 

by C&S Engineers (C&S).  As such, there is a dual certification for this project. 

 

Also, NFTA, pursuant to ECL 71-3605, created and recorded an environmental easement 

that included use restrictions, Institutional Controls, Engineering Controls, and/or operation and 

maintenance requirements applicable to the Site, (copy included herein).  It is URS’s understanding 

that NFTA notified all affected local governments, as defined in ECL 71-3603, and that such 

easement has been recorded at the Erie County Clerk’s Office. 

 

URS Corporation – New York Certification 

 

For the Port-Greenbelt Shoreline Improvement Project URS was retained by NFTA to: 

provide engineering design; prepare construction documents: provide input on the Contractor’s RFI 

and perform review of Contractor’s submittal, while, NFTA, under separate contract procured C&S, 

to provide Construction Management.   

 

I, Robert E. Murphy, am a Vice President of URS Corporation - New York (URS) in the 

Buffalo, New York Office.  I am currently a registered professional engineer licensed by the State of 

New York.  I certify that the Remedial Design was implemented and that, as supported by the 

separate C&S certifications, that  construction activities were completed in substantial conformance 

with the New York State Department of Environmental Conservation (Department) - approved 

Remedial Design. 
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1.0 BACKGROUND AND SITE DESCRIPTION   

1.1 General 

The Niagara Frontier Transportation Authority entered into a State Assistance Contract 

(SAC), with the New York State Department of Environmental Conservation (NYSDEC) on 

September 24, 2004, to investigate and remediate an approximately 16-acre property located in 

Buffalo, New York.  The property was remediated to commercial use standards, and will be used 

as a ‘greenbelt’ to provide public access to the waterfront.     

 

The site is located in the County of Erie, New York and is comprised of the following 

City of Buffalo Tax Map parcels: 121.12-1-3; 122.09-1-1; 122.13-1-1; 122.13-1-2; and, 122.17-1-

1.   

 

The Greenbelt consists of 15.83 acres, and is contained within a larger 164.68 acre parcel 

owned by NFTA.  The Greenbelt constitutes “Phase I” of the remedial activities planned for the 

overall parcel.  The remaining portions of the parcel will be remediated in subsequent phases of 

development.  As such, it was determined in consultation with the NYSDEC that an ALTA 

Survey should be performed to delineate the boundaries of both parcels to facilitate future 

remediation/development efforts.  These are fully described in Appendix A:  Survey Map, Metes 

and Bounds. 

 

The NYSDEC Template for Final Engineering Reports was utilized to the extent 

practicable and applicable in preparing this FER.  An electronic copy of this FER with all 

supporting documentation is included as Appendix B. 

 

1.2 Site Description and History 

 

 The Buffalo Outer Harbor Brownfield Site is located in the City of Buffalo in Erie 

County, New York approximately one (1) mile south of downtown Buffalo, and is bordered to the 

west by an embayment of Lake Erie known as the Buffalo Outer Harbor and to the east by 

Fuhrmann Boulevard and State Route 5 (Figure 1). The Buffalo Ship Canal and the Buffalo River 

are located approximately 500 feet and 2,000 feet, respectively, to the east of the site. 
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 The Outer Harbor property consists of approximately 165 acres and is currently owned 

by the NFTA, which acquired it from the U.S. Army Corps of Engineers (USACOE) in the 

1950s.  The Bell Slip divides the property into a north and south area. 

 

 The majority of the Buffalo Outer Harbor property was created as a result of land 

reclamation and filling activities that began in 1874 and continued for more than 100 years.  The 

exact materials used to fill this area are not fully known, but consist primarily of dredged 

materials from the Buffalo Outer Harbor shipping channel (2,100,000 cy), construction fill 

(930,000 cy), and lesser amounts of concrete, stone, slag, furnace casting sands, soil and other 

miscellaneous materials. 

 

 Based on results of preliminary site assessments and disposal history, the entire site was 

listed by the NYSDEC as a Class 2 Inactive Hazardous Waste Disposal Site.  The NYSDEC 

subsequently completed a remedial investigation/feasibility study (RI/FS) to more fully identify 

conditions at the site.  With the exception of the radio tower area, (located in the extreme 

southern portion of the NFTA parcel), the remaining areas of the Outer Harbor, though 

sporadically contaminated with hazardous substances, did not meet the threshold of containing 

consequential amounts of hazardous waste to remain on the state site registry.  In June 2001, the 

NFTA submitted a Remedial Alternatives Report (RAR) in support of a Brownfield Remediation 

Application for redevelopment of a portion of the Outer Harbor Property located along the Lake 

Erie shoreline.  The project was identified as the Port-Greenbelt Shoreline Improvement Project 

(“Greenbelt”). 

 

 In March 2002, an Environmental Record of Decision (ROD) was issued by NYSDEC 

outlining remedial activities to be implemented during the first Phase of site development.  The 

ROD was subsequently amended (May 2004 Explanation of Significant Differences) to extend 

the Greenbelt southward from the Bell Slip to the Terminal B facility.  As indicated in the ROD, 

the remedy for the Site includes: 

 

• Placement of a twelve inch thick soil cover on top of a geotextile fabric over the 

entire area of the Greenbelt (above the top of revetment slope). 

• Stabilization of the shoreline including bulkhead renovation to prevent erosion of 

fill material and protection of the soil cover. 
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• Implementation of the remedial measures to address potential exposures to site 

contaminants for various possible future land uses presented in the ROD (Table 

#3, Land-use/Remedial Plan Matrix). 

• A Deed Restriction to insure the integrity of the remedy and to restrict 

inappropriate future Site use. 

 

On September 24, 2004, the NFTA entered into a State Assistance Contract with the 

NYSDEC to implement the remedy outlined in the ROD. 

 

1.3 Description of the Project 

 

The Port- Greenbelt Shoreline Improvement Project encompasses an area adjacent to the 

shoreline called the “Greenbelt”, as well as an access corridor from Fuhrmann Boulevard to the 

north end of the Greenbelt (See Appendix A – DWG 3).  The Greenbelt consists of approximately 

4,300 linear feet of Lake Erie shoreline and 2,300 linear feet of inner shoreline around an inlet 

known as the “Bell Slip”.  The Greenbelt begins approximately 75 feet south of the former Pier 

Restaurant seawall, continues south, goes around the Bell Slip, and ends at Terminal B.  Except 

for around the Bell Slip, the width of the Greenbelt is 150 feet from the USACOE Harbor Line.  

Around the Bell Slip the Greenbelt width is 75 feet from the top of existing bank (at the time of 

the design – June 2006).  Refer to Drawings C-100 through C-108 in Appendix C for the 

“Record” site plans. 

 

1.4 Purpose of the Final Engineering Report 

 

The purpose of the FER is to provide a description of the remedial design, a summary of 

remedial construction activities and quantities, and identification of changes made during 

construction from the NYSDEC-approved remedial design. 
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2.0   SUMMARY OF SITE REMEDY 

 

2.1  Remedial Action Objectives 

 

As indicated in the ROD, the proposed future use for the Buffalo Outer Harbor 

Brownfield Site is a mix of residential, commercial and recreational development.  Phase I of the 

development is the creation of a waterfront promenade (i.e. greenbelt) along the shoreline to 

allow public access to the waterfront.  To achieve the future intended site usage, the 

environmental issues identified during the Remedial Investigation, needed to be addressed.  

Consequently, the following Remedial Action Objectives (RAOs) were identified in the ROD. 

 

2.1.1  Soil RAOs 

 

RAOs for Public Health Protection 

• Reduce, control, or eliminate to the extent practicable the contamination present 

within the soils onsite; 

• Prevent ingestion/direct contact with contaminated soil; and, 

• Eliminate the potential for inhalation of vapors or airborne particles. 

RAOs for Environmental Protection 

• Eliminate the threat to surface waters by eliminating any future contaminated 

surface run-off from the contaminated soils onsite; 

• Prevent migration of contaminants that would result in groundwater contamination; 

and, 

• Prevent impacts to biota due to ingestion/direct contact with contaminated soil that 

would cause toxicity or bioaccumulation through the terrestrial food chain.  

2.2  Description of Selected Remedy 

 

The site was remediated in accordance with the remedy selected by the NYSDEC in the 

ROD, issued March 26, 2002 and later amended (May 2004 Explanation of Significant 

Differences).  
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The factors considered during the selection of the remedy are those listed in 6NYCRR 

375-1.8.  The following are the components of the selected remedy:  

1. Containment of contaminated soils within the Greenbelt area.  This includes:  

• Construction and maintenance of a soil cover system over the entire Greenbelt 

area to prevent human exposure to remaining contaminated soil/fill remaining at 

the site.  The cover system consists of installation of geotextile fabric and a 12-

inch soil layer and construction of a 13-foot wide asphalt pedestrian/bicycle trail; 

and,  

• Stabilization of the shoreline to minimize erosion of fill material and to protect 

the soil cover.  This includes removal of existing shore protection, onsite 

crushing and reuse of the concrete and stone rubble and, installation of a new 

shoreline revetment. 

2. Execution and recording of an Environmental Easement to restrict land use and 

prevent future exposure to contamination remaining at the site.  (Whereas a deed 

restriction was required by the ROD, it was later discussed and agreed with the 

Department that an Environmental Easement would be executed and filed for the 

Site.) 

3. Development and implementation of a Site Management Plan for long term 

management of remaining contamination as required by the Environmental 

Easement.  The SMP includes plans for:  

• Institutional and Engineering Controls 

• monitoring 

• operation and maintenance 

• reporting 

4. Periodic certification of the institutional and engineering controls listed above. 

 In addition to the components of the remedy identified in the ROD, the NYSDEC 

indicated that they also considered habitat enhancement an important and integral component of 
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this project.  Consequently, the installation of terrestrial and aquatic habitats was incoporated in 

the design.   
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3.0   INTERIM REMEDIAL MEASURES, OPERABLE UNITS AND REMEDIAL 

CONTRACTS 

The remedy for this site was performed as a single project, and no interim remedial 
measures, operable units or separate construction contracts were performed.   
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4.0  DESCRIPTION OF REMEDIAL ACTIONS PERFORMED 

 

Remedial activities completed at the Site were conducted in accordance with the 

NYSDEC-approved Construction Documents for the Port-Greenbelt Shoreline Improvement 

project (June 2006).  The following sections provide a description of the key players involved and 

their roles;  a summary of the construction Work Plans; a discussion of the various construction 

elements; identification of sources of material; a summary of contaminated materials removed 

and the associated disposal sites; the soil cover system; engineering and institutional controls 

employed at the site; and deviations from the construction documents that occurred during the 

construction. 

 

4.1  Government Agencies, Engineering Consultants, Contractors, Subcontractors, and 

Suppliers  

 

 The following is a list of consultants, contractors, subcontractors, suppliers and agencies 

that were involved with this project and a brief description of their roles.  A Project Organization 

Chart is included as Figure 2. 

 

4.1.1 Government Agencies 

• Niagara Frontier Transportation Authority  (NFTA), 181 Ellicott Street, Buffalo, NY 
14203 is the owner of the site and the secondary funding source.. 

• New York State Department of Environmental Conservation (NYSDEC), 270 Michigan 
Avenue, Buffalo, New York 14203-2999.  Provided regulatory review and primary 
funding through the State Assistance Contract (SAC). 

• United States Army Corps of Engineers (USACOE), 1776 Niagara Street, Buffalo, New 
York 14207-3199.  Provided Nationwide Permits #27 and #38, and permit for disposal of 
contaminated materials at the CDF. 
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4.1.2 Engineering Consultants 

 

• URS Corporation – New York (URS) was the project designer and  Engineer of 
Record.  Prepared the construction documents, provided submittal review and 
approval, and addressed Requests for Information (RFIs) from the Contractor during 
construction. 

• C&S Engineers, Inc. (C&S), 90 Broadway, Buffalo, New York 14203 provided 
Construction Management (CM) services during construction.  They provided onsite 
inspectors and engineers, prepared daily construction documentation, tracked 
quantities of materials, reviewed payment requests, and held routine project progress 
meetings. 

• TVGA Consultants, Inc. (TVGA), 1000 Maple Road, Elma, New York 14059-9530 
(Subcontractor to C&S) – provided onsite inspection services during construction. 

• Watts Engineers, PE, PC (Watts), 3826 Main Street, Buffalo, New York 14226 
(Subcontractor to C&S) – provided onsite inspection services during construction. 

 

4.1.3 Contractors  

 

• Man O’Trees, Inc. (MO’T), 1500 Union Road, West Seneca, NY 14224  served as 

the General Contractor for the remedial construction. 

 

4.1.4 Subcontractors 

• Eastwood Contracting – performed clearing and grubbing activities 

• Great Lakes Environmental, Inc – prepared HASP and performed onsite air 
monitoring. 

• SJB Services, Inc.  – provided drilling services to decommission existing 
monitoring wells located within the Greenbelt Area. 

• Allen Marine Services, Inc.  – provided underwater inspection and video 
services. 

• Oneida Trucking  – provided trucking services for transporting stone materials 
from quarry in Lockport to the site, and moving shoreline rubble material to 
stockpiles, and transporting ‘wet materials’ and ‘dry materials’ unsuitable for re-
use onsite to the USACOE CDF Facility for disposal. 
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• Filtrex– provided materials and installed “FiterSoxx” around the shoreline of the 
Bell Slip. 

• Dig-It – provided trucking services for transporting stone products from quarry in 
Lockport to the site. 

 

4.1.5 Suppliers 

• LaFarge – provided bedding stone, armor stone, and other stone products 
required for the project. 

• Buffalo Crushed Stone  – provided ‘clean’ fill materials and asphalt. 

• Curriers Road Farms - (Supplier to MO’T)  - provided topsoil 

• City of Niagara Falls - provided mulch materials 

• Town of Amherst– provided compost materials 

4.2  Governing Documents 

The primary governing documents for this project were the Construction Bid Documents.  

They provided overall direction and details for construction of the remedial action.  Additionally, 

various Work Plans were required by the Construction Documents.  These Work Plans were 

prepared by the contractor, then reviewed by the Design Engineer to confirm that they were in 

compliance with the Construction Documents.   The individual plans prepared by the contractor 

are summarized below.  Copies of these plans are contained in Appendix D. 

 

4.2.1 Site Specific Health & Safety Plan (HASP)  

 

The Health and Safety Plan (HASP) was prepared in compliance with governmental 

requirements, including Site and worker safety requirements mandated by Federal OSHA.   The 

work performed under this Remedial Action was conducted in accordance with the HASP   

Contractor Submittal No 030.   
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4.2.2  Construction Quality Assurance Plan (CQAP) 

 

The Construction Quality Assurance Plan (CQAP)  provided a description of the 

observation and testing activities that were used to monitor construction quality and confirm that 

remedial construction was in conformance with the remediation objectives and the construction 

documents.  Contractor Submittal No. 050. 

 

4.2.3  Soil Management Plan (SMP) 

 

The Soil Management Plan (SMP) outlined the procedures for managing contaminated 

soils encountered onsite during construction.  The SMP also provided guidance for testing of fill 

materials proposed for use onsite.  The SMP was adhered to for managing the soil excavation and 

handling onsite.  Contractor Submittal No 056. 

 

4.2.4 Storm-Water Pollution Prevention Plan (SWPPP) 

 

The site-specific Storm Water Pollution Prevention Plan  outlined the erosion and 

sediment controls to be implemented for remedial construction.  The SWPP complied with the 

requirements presented in the New York State Guidelines for Urban Erosion and Sediment 

Control.  Contractor Submittal No 052. 

 

4.2.5 Community Air Monitoring Plan (CAMP)  

 

The requirements for Community Air Monitoring were included in the Contractor’s 

HASP.  Real-time air monitoring for particulate levels was conducted at the perimeter of the site 

during intrusive activities.     Contractor Submittal No 030. 
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4.2.6 Contractor’s Site Operations Plan (SOP) 

 

The Site Operations Plan (SOP) detailed the proposed means and methods to be utilized 

to perform each of the required construction activities.  The types of equipment to be used, the 

methods of construction and the scheduling of activities also were included in the plan.    

Contractor Submittal No 005. 

 

4.2.7 USACOE CDF Operations Plan 

 

 The USACOE CDF Operations Plan outlined the methods and procedures for 

transporting and disposing contaminated materials in the USACOE Confined Disposal Facility 

(CDF).  These materials included all ‘wet’ materials excavated from below the Ordinary High 

Water Level (i.e. elevation 573.56)  and those ‘dry’ materials excavated above elevation 573.56  

that were not suitable for re-use onsite.  Contractor Submittal No 053. 

 

4.2.8 Erosion and Sediment Control Plan 

 

 The Erosion and Sediment (E&S) Control Plan outlined the means by which the 

Contractor proposed to control and minimize the release of sediment from the work area 

(Greenbelt) to the inland areas or into Lake Erie.  Specific information included: 

 

• Specific sequencing of construction operations and installation of control measures. 

• Specific locations and alignments of erosion control and other proposed features. 

• Specific products to be used. 

 

Contractor Submittal No 063. 

 



-13- 
J:\11174825.00000\WORD\FINAL\FER - Final 08-30-11.doc 

4.2.9 Dust Control Plan 

 

 The Dust Control Plan outlined the methods and procedures to minimize the creation of 

dust onsite and proposed mitigation measures to control the dust, as necessary.  Contractor 

Submittal No 015 

 

4.2.10  Excavation Work Plan 

 

 The Excavation Work Plan outlined the methods, procedures and equipment to be 

utilized in excavating concrete rubble and debris along the shoreline and the “wet” and “dry” 

materials in the revetment area.  Contractor Submittal No 043. 

 

4.2.11 Stone Management Control Plan  

 

 This plan was prepared by Lafarge Corporation in accordance with the Construction 

Documents and outlined the methods and procedures utilized by Lafarge in quarrying and 

processing the Armor Stone, Bedding Stone and other stone products for the project.   The Plan 

identified the blasting operations, quality control, testing and analysis, stockpiling and delivery 

procedures.  Contractor Submittal No 039. 

 

4.2.12  Community Participation  

 

Prior to the start of construction, the NYSDEC prepared a Fact Sheet describing the RA 

and distributed it to the surrounding community.  Additionally, a Public information session was 

held May 11, 2006 at Erie Community College downtown campus to discuss the project and 

answer questions. 

 

4.3 Remedial Program Elements 

 

A pre-construction meeting was held with NYSDEC and all contractors on October 10, 

2006. 
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4.3.1 Permits 

 

NFTA submitted applications for USACOE Nationwide Permit No. 38 (NWP38) and No. 

27 (NWP 27) prior to the start of work. 

 

Additionally, the Contractor prepared the necessary documents and obtained a permit to 

allow disposal of contaminated soils from the site in the USACOE Confined Disposal Facility. 

 

Copies of the permits are provided in Appendix E. 

 

4.3.2  Site Preparation 

 

 Prior to the start of remedial activities the following items were completed: 

 

• Site Access:  The first work activity was to secure the site from direct vehicle access, and to the 
extent practicable from unhindered and unlimited access by the public. This was accomplished by 
installing concrete barriers across the access roadways to the site, and the installation of 
warning signs.  Access to the Site during construction was primarily provided off 
Fuhrmann Blvd. adjacent to the east end of the Bell Slip and the existing parking lot.  
However, the Site also was accessed via the gate near the north end of the NFTA 
property and via the dirt road off the paved entrance road to Terminal A/B facilities 
(south of Bell Slip). 

• Project Signs:  Two NYSDEC-approved project signs were installed for the project.  One 
was placed in the vicinity of the Bell Slip and the other was placed at the north end, near 
the Michigan Avenue Slip and the former Pier Restaurant. Both signs remained in place 
during all phases of the Remedial Action.  

• Mobilization;  The Contractor  initiated mobilization activities on December 13, 2006.  
This consisted of hauling bedding stone and armor stone from LaFarge’s quarry in 
Lockport, NY and stockpiling it in the open areas at the north end of the Greenbelt.  A 
temporary office trailer was set up in the vicinity of the former Pier restaurant.  The 
following equipment was mobilized to the site, on an as-needed basis. 

- CAT D6R/D5N Dozer 
- CAT 245 Backhoe 
- CAT 330 Backhoe w/Long Stick 
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- CAT 325 Backhoe 
- CAT 315 Backhoe w/Grapple 
- CAT 730 Trucks 
- Barge  

• Large Platform (for CAT 330) 
• Small Platform (for Surveyor) 

- portable concrete crusher 
- hydro-axe 
- tree chipper 
- stump grinder 

 

• Clearing and Grubbing:  Prior to the start of clearing operations, the Contractor and 
C&S/NFTA walked the limits of the Greenbelt area to mark trees that were to remain.  
The Contractor subsequently removed all trees, brush, and other aboveground vegetation 
and surficial debris, other than shoreline rubble, to the limits shown on the Contract 
Drawings.   This activity was subcontracted to Eastwood Contracting. The equipment utilized 
to perform the clearing and grubbing included a hydro-axe (for clearing of vegetation 6" diameter 
and smaller), chainsaws, a tree chipper, and a stump grinder.  

Trees and brush within the greenbelt area were cut flush with the existing ground surface 

or, where applicable, to the depth of stripping, whichever was deeper.  Trees, roots, stumps, 

and brush greater than six inches (6 in.) diameter within the trail limits were chipped and 

their root systems grubbed to the greater of depth of excavations or 6 inches below grade. 

Cleared trees and brush material, as well as rubbish, scrap, debris and miscellaneous other 

structures not considered plant material were removed from the project site and disposed at 

Waste Management’s Chaffee, New York facility.  

• Building Demolition (Former Pier Restaurant):  The former Pier Restaurant was 
demolished by others under a separate contract with the NFTA.  The small Storage 
Building located near the Pier Restaurant was utilized during the project by the 
Contractor for equipment and materials storage.  When the building was no longer 
required, it was demolished by the Contractor with the demo debris being disposed 
offsite. 
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4.3.3 Erosion and Sedimentation Controls 

 

 In accordance with the specifications and the Erosion and Sediment Control Plan, the 

Contractor sequenced the excavation of the shoreline and the subsequent placement of the 

revetment materials so that no more than 100 feet of disturbed shoreline (that which has been fully 

or partially excavated) was exposed (uncovered by the full thickness of the revetment) at any time. 

Additionally, the work was sequenced so that no disturbed portion of the shoreline were exposed for 

more than 3 calendar days.  

 

 The contractor installed turbidity curtains  prior to any activities along the shoreline  and/or 

in the water.  The turbidity curtain consisted of a nylon fabric based membrane with a PVC coating, 

approximately 250 feet long by 20 feet deep.  The curtain was tied off to the large barge platform 

and draped into the water (approx. 15 foot depth).  The smaller barge platform was used to extend 

the curtain about 150 feet along the shoreline to cover the active work zone.  Sandbags attached to 

the curtain were used to hold it on the Lake bottom.  The curtain was relocated, as necessary, as the 

work progressed along the shoreline. 

 

Additionally, E&S controls were established around soil stockpiles, and other areas 

where soil excavation, grading or other intrusive activities were to be performed to control 

sediment runoff.  
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4.3.4 Excavation 

 

Excavation of concrete and rubble, wet excavation/dredged materials, and debris and unsuitable 

materials was restricted by the contract documents in three ways. First, a restriction was placed on the 

length of disturbed shoreline that could be exposed at any time to 100-feet.   Secondly, sequencing of 

work had to prevent exposure of any portion of the shoreline to 3-calendar days or less.   Thirdly, work 

within the water (specifically in the Bell Slip) was prohibited between April 13 and July 2, 2007, due to 

the spawning, nursery, and feeding activities of indigenous fish species. 

 

 Excavation activities were initiated on December 18, 2006, at the northern contract boundary of 

the shoreline and proceeded southerly.  Prior to the start of excavation, the contractor constructed a 

temporary road/shelf along the length of the harbor shoreline from which to excavate soil/fill and place the 

revetment stone.  Excavation activities on this project included the following types: 

 
1. Removal and processing of concrete and stone rubble from the shoreline.  
 

2. Removal of soil and fill above elevation 573.56 (i.e. “dry materials”), to the grades indicated on 
the contract drawings. 

3. Dredging of materials from below elevation 573.56 (i.e. “wet/dredged materials”), 

transportation to and placement within the USACOE disposal facility. 

4.  Removal and disposal of debris and materials unsuitable for re-use on the site. 

 

 Each type of excavation is discussed below. Typical cross-sections depicting the existing 

and final conditions are presented in Record Drawings RV-100 through RV-103 in Appendix C. 

Concrete and Stone Rubble 
 

Along the existing shoreline there were various types of rubble used for shore protection, 

both above and below the water surface,.  This rubble consisted primarily of reinforced concrete, 

with lesser amounts of brick and mortar, and large pieces of granite and marble from demolished 

buildings.  As required by the Construction Documents, the Contractor removed all of this 

material, as well as the existing concrete pads situated near the old Pier restaurant and the Bell Slip inlet, 

before beginning construction of the new revetment.  The concrete was crushed on site for reuse 
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in this project 

 

The concrete and stone rubble removed from the shoreline were segregated into “hard 

fill” (i.e., materials that are resistant to erosion) and “other fill”.  The materials were segregated 

during the excavation process when practicable, by selectively removing the concrete, stone and 

other resistant materials.  Otherwise the material was stockpiled onsite and sorted prior to 

crushing. The “hard fill” was crushed onsite using a portable crushing unit, to generate sub-base 

material (2.5-inch maximum size measured in longest dimension) for use in constructing the 

asphalt bicycle/pedestrian trail and the aquatic shelves in the Bell Slip.  The crushed 

concrete/stone was stockpiled onsite until it was utilized in the trail and/or aquatic shelve 

construction.  The surplus crushed concrete was purchased by the NYSDOT for use in 

reconstruction of Fuhrmann Blvd and removed from the site. The reinforcing steel was separated 

from the concrete and recycled offsite at Gerdau Ameristeel.  The remainder of the existing shore 

protection rubble (i.e. “Other Fill”) were disposed of off-site at Waste Management’s Chaffee, 

New York facility  

 

Additionally, during excavation, a large number of white marble slabs/blocks were encountered 

along the shoreline.  The marble was segregated and stockpiled in the northeast corner of the site for 

future use by  NFTA, or others. 

 

 The Contractor also salvaged four (4) concrete slabs having side dimensions ranging 

from roughly six feet to eight feet for placement in the Bell Slip as fish habitat “lunkers”. 

 

The excavation was performed from onshore utilizing a long-stick backhoe fitted with a 

grappling bucket. The excavated material was loaded into trucks, hauled, and deposited on-site into 

temporary stockpiles away from the shoreline. Erosion and sediment control measures were installed as 

outlined in the Erosion and Sediment Control Plan.  

 

A total of 56,073 tons of material were excavated.  Of this amount, 51,308 tons of stone 

and concrete were crushed onsite.  26,715 tons were used as sub-base under the asphalt 

bicycle/pedestrian trail, 258 tons was used for the aquatic shelves, and 24,335 tons were used as 

onsite fill outside the trail.  The remaining 4,765 tons were stockpiled and purchased by 

NYSDOT for use on the Fuhrmann Blvd reconstruction project.  The quantities are summarized 
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in Table 1.  Hard copies of the bills of lading/weigh tickets are contained in Appendix F. 

 

Soil/fill Materials Above the Lake Erie Ordinary High Water Level (OHWL) 

 

Following removal of the concrete and stone rubble from the shoreline, the existing subgrade 

was surveyed and the limits of dry excavation were staked out in the field for construction and payment 

purposes.  The materials from above the OHWL (i.e., Elev. 573.56 feet, NAVD 1988) as indicated 

on the contract drawings were considered “dry”.  As required by the Construction Documents the 

Contractor excavated in such a manner as to maintain the material in its ‘dry’ condition (i.e., 

above the water surface).   These materials consisted of dredged materials from the Buffalo Outer 

Harbor shipping channel, construction fill, foundry sands and other materials.  The excavated 

material was disposed within the limits of the Greenbelt and graded to the lines and grades shown 

on the construction drawings.  Stones, concrete, stumps, wood or other materials greater than 12 

inches in thickness were removed and recycled (i.e., concrete) or disposed offsite at a Waste 

Management’s Chaffee, New York facility. 

 
Excavation of dry material was performed utilizing backhoes of various sizes. The excavated 

material was loaded into trucks, hauled, and deposited on-site within the fill areas of the Greenbelt or into 

a temporary stockpile away from the shoreline. The stockpiled  materials subsequently were placed within 

the fill areas of the Greenbelt  and graded to the lines and grades indicated on the construction drawings. 

Erosion and sediment control measures were installed as outlined in the Erosion and Sediment Control 

Plan. 

 

A total of 51,296 tons of material were excavated and reused onsite.  The quantities are 

summarized in Table 1.  Hard copies of the bills of lading/weigh tickets are contained in 

Appendix F. 
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Soil/Fill From Below the Lake Erie Ordinary High Water Level 

 

 Once the overlying dry materials had been removed, the contractor excavated the 

materials from below the OHWL (i.e., below Elev. 573.56 feet) to the lines and grades shown on 

the construction drawings utilizing excavators positioned both  on-shore and off-shore on barges.  

The “wet excavation/dredged materials” consisted of dredged materials from the Buffalo Outer 

Harbor shipping channel, construction fill, foundry sands and other materials.  These materials 

were transported to, and disposed in, the USACOE CDF (Figure 1).  NFTA obtained the 

necessary approvals from the USACOE to allow all the soil/fill from below the OHWL to be 

disposed in this facility (Appendix D).  The work was performed in accordance with the CDF 

Operations Plan (Appendix E). 

 

This Plan described the specific disposal operations at the CDF.  This plan also focused 

on the handling of the soils from below the OHWL, operation of the floating plant at the CDF and 

the use of land-based equipment.  The principal concern of the USACOE was the use of proper 

safeguards to prevent the spillage of excavated/dredged materials back into navigable waters.  

The Contractor also was required to provide land-based equipment (i.e., bulldozer) onsite at the 

CDF to redistribute the deposited excavated materials.   

 

The southern edge of the CDF (i.e. the land access point) is a seagull nesting ground.  There is a 

restriction against placing any materials in the CDF during the seagull nesting period (i.e.  April 15 

through June 30).  Consequently, the wet excavation/dredged materials excavated during this during this 

period were temporarily stockpiled onsite, then reloaded into triaxle trucks and hauled to the CDF for 

disposal starting on July 7, 2007 

 

Prior to commencement of the wet excavation/dredge material excavation, erosion controls were 

installed as outlined in the Erosion and Sediment Control Plan.  These included in-water silt curtains and 

silt fence installed around the perimeter of the stockpile locations.   The location of the temporary 

stockpiles is shown on Figure 3. 

 

The wet excavation/dredge material was removed utilizing an excavator equipped with a long-
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stick capable of reaching approximately 70-feet. The bucket was retrofitted with long teeth spaced 

approximately 12-inches apart. Prior to excavation, the dredge material to be removed was "raked" with 

these teeth to allow the removal of stone and other materials larger than 12-inches that were restricted 

from entering the USACOE CDF disposal facility. The material removed by raking was primarily rock or 

rubble, and was managed accordingly. Once the “raking” was completed, the wet excavation/dredge 

material was excavated utilizing the long stick excavator.  The excavator was positioned along the 

shoreline or offshore on the large barge, as necessary.  The barge was maneuvered into the required 

position, then temporarily anchored in place using two steel H-beam spuds dropped down into the Lake 

bottom.  Grade control was managed by use of grade stakes above the water surface, and by shooting with 

a leveling instrument and a pole for locations below the water surface. 

 

The excavated material was placed into trucks and hauled to temporary staging areas along the 

shoreline to allow the excess water to drain out.  The drained material was then transported by trucks, 

across the property managed by TurnKey Environmental Restoration LLC, and disposed in the USACOE 

CDF disposal facility. A low ground pressure dozer was utilized as necessary at the USACOE facility to 

grade the excavation materials. For more information on operations conducted at the USACOE disposal 

facility, see the CDF Operations Plan (Appendix E).   

 

 A total of 94,496 tons of wet/dredged material were excavated and disposed at the 
USACOE CDF.  The quantities are summarized in Table 1.  Hard copies of the bills of 
lading/weigh tickets are contained in Appendix F. 

 

Debris and Unsuitable Materials 

 
Excavation of debris and unsuitable materials occurred in isolated, small quantities during the 

removal of other types of excavation. The methods and equipment utilized to remove this type of 

excavation was the same as the methods and equipment being utilized at the time the debris and 

unsuitable materials were encountered. The debris and unsuitable materials excavated were temporarily 

stockpiled on the site and later reloaded, hauled, and disposed of off-site. Proper erosion and sediment 

control were installed around the stockpiles as required, and as detailed in the Erosion and Sediment 

Control Plan (Appendix D). 
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 A total of 535 tons of debris and unsuitable material consisting primarily of steel beams, 

rebar, and pig iron ingots, were collected and disposed offsite at Gerdau Ameristeel, 776 Ohio 

Street, Buffalo, NY for recycling.  The quantities are summarized in Table 1.  Hard copies of the 

bills of lading/weigh tickets are contained in Appendix F. 

 

4.3.5 Stone Revetment Shoreline Protection 

  The contractor placed bedding and armor stone on the entire lakeward length of the 

harbor shoreline as shown on the record drawings (Appendix C). 

 

The stone revetment materials (i.e. the bedding stone and the armor stone), were supplied by the 

LaFarge Corporation quarry in Lockport, NY. The materials were processed at the quarry, then hauled to 

the site and stockpiled until needed. For additional information regarding the means and methods of 

processing the stone, and the quality control of the quarry operation, please see the Stone Management 

Control Plan (Appendix D). 

 

The revetment materials were placed from the land side of the shoreline. Erosion and sediment 

control measures were installed as outlined in the Erosion and Sediment Control Plan (Appendix D).  

 

Following excavation of the various components of the shoreline, the subgrade was surveyed for 

record drawings and payment quantities.  The subgrade subsequently was covered with the non-woven 

geotextile. Three rolls of geotextile were sewn together in a warehouse to create 45-foot wide panels.  

These panels were positioned on the shoreline and the loose edge anchored.  An overlap of at least 3 feet 

was maintained with previously installed panels.  The geotextile was then unrolled several feet such that 

the panel could be positioned on the barge.  The barge was then moved away from the shoreline, unrolling 

the geotextile as it moved.  As the geotextile unrolled, bedding stone was placed with the excavator to 

hold the geotextile to the slope.  Due to the large quantities of the geotextile occurring below the water 

surface, the seams of the geotextile fabric were overlapped a minimum of three-feet.  A total of 79,137 sy 

of Geotextile was installed.  Following deployment of the geotextile, bedding stone was installed in a thin 

layer to secure the geotextile.   
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The remaining bedding stone was installed utilizing the long-stick backhoe, to allow placement of 

the bedding stone from the bucket with a drop of no more than 1-foot. This was done to protect the 

underlying geotextile.. The bedding stone was placed to a thickness of 1.8-feet in one operation as 

specified within the contract drawings.  The sequencing of the placement of the stone was from the bottom 

of the shoreline slope upward toward the top of slope, thereby maximizing interlocking of the stone 

and minimizing voids.  A total of 50,713 cy of bedding stone was installed. 

 

Following installation of the bedding stone within the designated work area, the armor stone was 

installed. The stones were placed individually using the long-stick backhoe and the grappling bucket. The 

stone was taken directly from trucks hauling the stone to the site, or from stockpiles staged near the top of 

slope.  A  loader or another backhoe were utilized to unload and transport the stone to the work site. The 

sequencing of the placement of the stone was from the bottom of the shoreline slope upward toward the 

top of slope, thereby maximizing interlocking of stone and minimizing voids. Placement of the armor 

stone from the bucket occurred with a drop of no more than 1-foot, to prevent a large impact force from 

displacing the underlying materials.  A total of 61,783 cy of armor stone was installed. 

 

4.3.6 Bell Slip 

 
Pre-Construction Design Changes 
 
  As indicated on the construction drawings, processed (crushed or whole) shoreline rubble 

(stone and/or concrete) was to be placed in underwater locations in the Bell Slip adjacent to the 

shore as shown on the Contract Drawings to create an aquatic shelf for fish, serving as a 

spawning ground, nursery, feeding site and an underwater refuge.  To create the shelves, the 

Contractor was to use crushed concrete shoreline rubble having a maximum size of 2’x2’ and a 

minimum size of 1’x1’.   
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Additionally, the Contractor was to use concrete slabs approximately six feet to eight 

feet (6 ft to 8 ft) in length on each side salvaged as part of the shoreline rubble removal.  

The concrete slabs were to be placed on top of the aquatic shelves to form a “roof” over 

small rubble to enhance fish habitat. 

 

On March 14th, 2007, a meeting was held at the request of the NYSDEC to review the 

design elements of the Bell Slip.  The attendees of this meeting included representatives of the 

NYSDEC Region 9, the Niagara Frontier Transportation Authority (NFTA) and URS Corporation 

(URS).  Of specific concern to the NYSDEC was inclusion of the large aquatic shelves planned 

for the Bell Slip.  

 

Since completion of the original design, the NYSDEC had collected data on the abundance of 

young-of-year muskellunge populations in the Buffalo Harbor.  These surveys confirmed that the Bell 

Slip is an important habitat for young muskellunge.  Thus, it was considered very important to 

minimize impacts on existing aquatic habitat (primarily submergent aquatic plants such as Vallisneria 

americana), while attempting to increase aquatic habitat diversity through this project.  As such, 

several changes to the design were suggested by the NYSDEC Biologist, Michael Wilkenson, and 

agreed to by the NFTA and URS.   

 

In summary, the design revisions included: 

 
• Removing three of the five aquatic shelves; 

 
• Reducing the size of the remaining aquatic shelves; 

 
• Providing a different type of shoreline treatment, in an area formerly containing an 

aquatic shelf, that is smaller and closer to shore than an aquatic shelf; 
 

• Reviewing plantings along the shoreline to make certain that the shoreline will be stable 
during establishment of the plant root systems; 

 
• Adding a small finger shaped water feature just east of the mouth of the Bell Slip on the 

south shore to provide additional fish habitat; and, 
 

• Providing locations for filling of revetment voids to encourage naturally occurring plant 
life within the revetment.    
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These changes were included in the construction and are reflected on Drawing LP-105 
(Appendix C). 

 

Sloughing and Erosion Repair 

 
By October 2007, the contractor had completed placement of soils on the slopes and 

construction of aquatic shelves in the Bell Slip but not the plantings.  Work was halted at this 

time with planting work rescheduled to the spring of 2008. The subsequent winter weather caused 

soil located near the water’s edge to slough and/or erode into the waters.  The most notable event 

occurred during January 2008 when a very heavy wind event (i.e. 60+ mph winds) and a strong 

storm surge occurred that raised the lake water levels in the vicinity of the Bell Slip by as much 

as 11 feet.  The sloughing/erosion resulted in the loss of soil, to varying degrees, around the entire 

perimeter of the Bell Slip.  In general, the soil was removed in a zone ranging from 10 feet to as 

much as 30 feet wide, starting at the shoreline. 

 

URS was tasked with developing a corrective action design to address the 

sloughing/erosion problem.  URS was instructed to comply with the original design intent, which 

was to establish as natural a habitat as possible, by avoiding unnatural structural elements, to the 

extent practicable, while meeting the other project objectives.   

 

During the design phase NYSDEC stressed that their preference was to avoid the use of 

stone revetments within the limits of the Bell Slip and maximize the usage of plantings both as 

erosion control and to provide natural habitat.  It was frankly discussed, and understood by all 

parties that in spite of everyone’s best efforts, given the severe conditions of Lake Erie, some 

future scouring/erosion could re-occur if the repair options were restricted to meet the stated 

design intent of avoiding the use of stone revetment. 

 

As a compromise between the preference for avoiding heavy stone revetment materials, 

and the necessity of addressing the harsh scour/erosion conditions, the selected approach 

incorporated a plantable, 18-inch diameter synthetic woven sock filled with compost, crushed 

stone, and topsoil placed and anchored on the existing grade at the water’s edge.  The slope area 

behind the sock was backfilled with 2-inch minus gravel material..  The slope over the stone was 
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covered with a layer of compost and fiber erosion-control mats anchored into the underlying 

shoreline materials.  The compost contained a seed mix with numerous fast-growing grasses and 

wild flowers.  Live plantings of various tree species also were placed in selected locations along 

the slopes.  A detailed description of the design is presented in, “Design Memorandum – Bell Slip 

Sloughing/Erosion Repair” February 2008 (Appendix G).  A typical cross-section of the design is 

shown on Drawing ES-102 in the Design Memorandum.  Construction of the repair was 

completed by the Contractor during the period of June 16 to June 25, 2008.   

 

Subsequently, during the winter of 2008 – 2009 (i.e. December and January), several 

heavy windstorms again resulted in storm surges of several feet and strong wave action in the 

Bell Slip.  Several areas of the slopes within the Slip were eroded.  In some areas it was evident 

that the plantings, fiber mat, anchors and gravel backfill placed during the summer were damaged 

or completely destroyed.  A preliminary assessment performed by NFTA personnel identified 

four areas totaling approximately 800 lineal feet, where the erosion extended down to the 

underlying stone/rubble (i.e. existing shoreline rubble) with an exposed soil scarp at the top of the 

exposed slope.  The remaining areas totaling approximately 1,200 lineal feet, were essentially 

intact as constructed, with a developing vegetative cover, and only showed some localized 

erosion, mainly within the first few feet adjacent to the shoreline.  Photographs of the conditions 

in the Bell Slip in September, 2009 are contained in the, “Design Analysis Report – Bell Slip 

Phase I – Corrective Action For Bank Stabilization”, September 2009 (Appendix H). 

 

Based on discussions between NFTA, URS and the NYSDEC, it was agreed that a more 

“substantial” form of erosion control would appear to be necessary to protect the Bell Slip from 

future storm events than what was incorporated in the initial repair design.  The NYSDEC 

concurred that some type of stone revetment would most likely be required, as part of the 

solution. 

 

In order to obtain input and ideas for potential corrective action approaches that might be 

applicable to the Bell Slip, a meeting was held on August 11, 2009 with all interested parties, 

including Dave Derrick, a stream bank stabilization expert with the USACOE.  It was concluded 

that the Corrective Action would be implemented in two phases.   
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The work performed during each phase is described below:  
 

Phase I – Corrective Action 
 
The primary objectives of the Phase I Corrective Action were to: 

 

• Stabilize the exposed soil scarps in the four eroded areas to prevent further erosion 
and siltation of the Muskellunge spawning area/water in general.  (This needed to be 
accomplished during the 2009 construction season.)  

• Provide habitat for birds, with exception of geese.  Not for mammals, reptiles, etc. 
• Maximize use of natural materials (i.e. no synthetics or concrete).  
• Maximize corrective action within existing funds remaining. 
• Minimize detailed design activities so that a maximum amount of the remaining 

funds would be available for construction 
 

As previously indicated, there were four areas, totaling approximately 800 lineal feet, 

with exposed soil scarps that needed to be addressed. 

 

In accordance with the design outlined in, “Design Analysis Report – Bell Slip Phase I – 

Corrective Action for Bank Stabilization”, September 2009, these areas were stabilized by use of 

heavy armor stone combined with a filter system/media to provide sufficient weight to stabilize 

the toe of the soil slope and minimize soil erosion and migration through the armor stone.  A 

shallow ‘bench’ was excavated adjacent to the scarp.  A natural fiber erosion control mat was 

installed on the back slope of the excavation.  The fabric was extended from the top of the 

exposed scarp, down the slope and about 2 – 3 feet across the floor of the excavated bench.  One 

or two rows of armor stone were placed on the bench, adjacent to the scarp.  A ‘chinking’ mixture 

comprised of well graded cobbles, gravel, and sand was installed in the void spaces between the 

larger armor stones. 

 

Plantings consisting of a row of willow stakes installed at the back of the bench between 

the armor stone and excavated surface, was incorporated to provide some additional habitat and 

erosion control.  

 

The detailed design is presented in Appendix H.  Construction of the Phase I Corrective 
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Action was completed during the period  of October 5 to November 4, 2009.  Oversight of these 

activities was provided by NFTA personnel.  A total of 1,500 tons of armor stone, 540 tons of 

bedding stone and 1,600 willow stakes were installed.  Photographs of the completed construction 

are contained in Appendix F. 

 
Phase II – Corrective Action 
 

During the winter/spring 2009 – 2010, the applicability of other potential corrective 

actions that utilize various planting schemes combined with stone revetment materials were 

evaluated for the remaining exposed slope areas.    The proposed alternatives to be tested and 

evaluated were developed in consultation with the NFTA and NYSDEC.  In general, the 

following elements, either individually or in various combinations were to be incorporated: 

willow walls and/or grids; terraced slopes; and, armor stone revetment with stone/topsoil 

chinking mixture. It was agreed that a total of 250 feet of shoreline would be addressed.  This was 

based on the available construction budget remaining after completion of the Phase I work, and 

discussions with the Contractor. 

 

The selected alternative consisted of installation of a stone wedge positioned at the 

water’s edge; excavation of two trenches parallel to the shoreline and additional trenches oriented 

perpendicular to the shoreline to create an intersecting grid.  The trenches were, planted with 

upland/sandbar willow stakes and Nannyberry and backfilled with a stone/topsoil mixture.  The 

open areas between the planting trenches were backfilled with two feet of a mixture of crushed 

stone and topsoil, wrapped with Coir fabric.  

 

A copy of the design, “Bell Slip Corrective Actions for Bank Stabilization – Phase II”, 

April 2010  in included is Appendix H.  Construction of the Phase II Corrective Action was 

completed during the period of April 28 to May 4, 2010.  Oversight of these activities was 

provided by NFTA personnel.  This work was performed on a Lump Sum basis.  Consequently, 

the quantities of individual items used in the construction were not tracked.  It is estimated based 

on the design and field observations that approximately 100 tons of bedding stone, 280 tons of 

stone/soil mixture, and 750 willow stakes were installed.  Photographs of the completed 

construction are contained in Appendix F.  It is to be noted that within a week of completion, 
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another severe storm occurred and a majority of the willow stakes were lost and the soil/stone 

mix was moved out of place. 

 

4.3.7 Landscaping and Habitat Enhancement 

 

Greenbelt 

  

 Terrestrial habitat enhancement was provided by plantings along the Greenbelt area, 

between the pedestrian/bicycle trail and the top of the revetment.  This included pockets of upland 

shrubs and herbaceous plantings. The shrubs were selected to provide habitat for birds, and visual 

interest along the shoreline, while maintaining sight lines where possible.  Gaps were left between 

the shrub pockets to allow access to water areas.  Native grasses and wildflowers were planted 

around the bike path in areas where shrubs were not planted to provide cover, some habitat value, 

diverse color and diverse shapes.   

 

 Canadian geese prefer a low-cut environment so that they can see their predators. 

Consequently, widespread use of low-cut grass, was avoided to discourage large concentrations 

of geese.  More natural materials were utilized over most of the Greenbelt, with low-cut grass 

only being used in localized areas to encourage access to the water and picnic/viewing areas.   

  

 The completed layout of plantings installed in the Greenbelt are shown on Drawings LP-

100 – 104 and 106 -110 in Appendix C.  A total of 62 trees, 618 shrubs and 171 live whips were 

installed. 

 

Bell Slip 

 

 The Bell Slip covers approximately 8 acres of shallow embayment within the property. 

This area opens to the lake.  The design concept for the Bell Slip included a deep pool to provide 

some open water habitat, a floating-leaved marsh located near the center of the area, a shallow 
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emergent marsh, and pockets of shrub wetlands.  The general idea was to provide a gradation 

from upland habitat to wetland and open water.   

 

 During construction, the plantings in the water portion of the Bell Slip were installed in 

general accordance with the Landscape Planting Plan (Drawing LP-105 – Appendix C).  

However, as discussed in Section 4.2.6, the Bell Slip was subjected to a series of storm events 

over the winters of 2007 – 2008 and 2008 - 2009 that resulted in sloughing and erosion of a large 

portion of the slopes.  Repairs were designed and implemented in both instances. 

 

 As a result of the redesigns of the slope protection in the Bell Slip, the planting scheme 

has been revised as shown on the drawings in the two design reports (Appendices G and H). 

 

 At present, the upper portions of the slopes in the Bell Slip are vegetated with natural 

grasses and wildflowers.  Occasional small trees are scattered throughout this area.  Willow 

stakes also were planted along the interface between the armor stone installed in the Phase I 

Corrective Action and the soil scarp.  These stakes have taken root and appear to be growing 

well.  Some additional willow stakes were installed during the Phase II Corrective Action on the 

lower portions of the slope (i.e. between the soil scarps and the shoreline).  These were mostly 

eroded out during subsequent storm events, with the exception of a dozen or so stakes on the 

northern shore of the Bell Slip.  These stakes appear to be growing well. 

 

 The lower portions of the slopes are presently devoid of any soil and/or vegetative cover 

and consist primarily of exposed gravel and cobbles/rubble. 

 

4.3.8 CAMP Results 

 

Community air monitoring was performed throughout the project during days when 

intrusive activities were being performed..  The monitoring consisted of perimeter air monitoring 

using a Photionization Detector (PID), a real-time aerosol particulate monitor, a general 

particulate monitor, and a quad-gas meter.  Additionally, two of the general particulate monitors 

(worn by the workers) were  selected each week and submitted for analysis.  For the most part, 

there were no exceedances of applicable air quality standards during the project.  However, there 
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were occasional, short term exceedances that were quickly mitigated by halting construction 

temporarily or by the use of dust control measures (e.g. water truck). 

 

Copies of all field data sheets relating to the CAMP are provided in electronic format in 

Appendix F. 

 

4.3.9 Reporting 

 

 On-site, independent Environmental Inspectors were provided by NFTA and/or C&S, 

throughout the project to document the work, evaluate the materials utilized, and verify 

compliance with the contract documents.  Throughout the construction, the observers prepared 

daily field reports.  These reports documented the activities performed, equipment and manpower 

onsite, screening and/or testing results, weather conditions, progress, changes or variances from 

the contract documents and, quantities of materials.  Project Progress meetings were held bi-

weekly, or more frequently, as needed during critical portions of the project.  All daily and 

project meeting reports are included in electronic Format in Appendix F. 

 

 As required by Section 01380 of the specifications, underwater videos were to be taken 

to document construction of the revetment. Consequently, on February 1 and 2, 2007, prior to the 

start of wet excavated/dredged material excavation, divers from Allen Marine Services conducted 

test dives from station 0+00 to 29+00 to see if it would be feasible to use underwater video 

equipment.  Unfortunately, the turbidity of the water in the Outer Harbor was such that it was 

almost impossible to see any detail of the shoreline debris underwater, unless the camera was 

within a few inches of the object being viewed.  It was subsequently discussed and agreed 

between NYSDEC and NFTA that the underwater video would not produce usable 

documentation of the revetment construction, and was therefore eliminated.   

 

Record drawings were prepared by the Contractor and are included in Appendix C. 

 

The digital photo log required by the Construction Documents is included in electronic 

format in Appendix F.  
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4.4 Contaminated Materials Removal 

 

 Contaminated soils managed during the project consisted of the dry materials (i.e. 

materials from above the OHWL) and wet excavation/dredged materials (i.e. materials from 

below the OHWL) excavated during the revetment construction portion of the project. . 

 

 As discussed in Section 4.2.4 above, the dry materials suitable for reuse  were placed in 

the Greenbelt area and graded to the lines and grades shown on the construction drawings.  

The wet excavation/dredge materials and the unsuitable dry materials were transported to, 

and disposed in, the USACOE CDF. 

 

 As indicated previously, the soil/fill materials in the excavation areas was previously 

sampled and analyzed.  The analytical data, which is contained in the RI report and summarized 

in Tables 2 through 8, was adequate to characterize the materials for disposal. 

 

 A total of 94,496 tons of contaminated material was transported and disposed in the 

USACOE CDF.  The quantities are summarized in Table 1.  Hard copies of the bills of 

lading/weigh tickets are available at the NFTA offices 

 

4.5 Remedial Performance/Documentation Sampling 

 

No  verification samples were required to be collected as part of this project.  

Contaminated soils remaining on site were previously characterized during the RI.  The results of 

that sampling are summarized in Tables 2 through 8. 

 

4.6  Imported Materials 

 

Imported fill materials consisted of the following: 

 

4.6.1 Armor Stone 

 

A total of 61,344 tons of Armor stone was supplied by LaFarge Quarry in Lockport, NY.  

This material initially was inspected at the quarry and approved by a Geologist from URS.  The 
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contractor subsequently prepared the necessary Submittal # 054 for review and approval.  This 

material was utilized as the upper layer of the shoreline revetment.  Additionally, some of the 

armor stone was utilized in the Bell slip to minimize future soil sloughing/erosion with resultant 

scarp formation, and to form transition zones between the shoreline revetment and the natural 

slopes of the Bell Slip embayment.  The Bell Slip is discussed in Section 4.3.6. 

 

Because the material came from a virgin source, no analytical testing was required or 

performed. 

 

4.6.2 Bedding Stone 

 

A total of 50,712 tons of Bedding stone was supplied by LaFarge Quarry in Lockport, 

NY.  This material also was inspected at the quarry and approved by a Geologist from URS.  The 

contractor subsequently prepared the necessary Submittal # 054 for review and approval.  

material was utilized as the ‘bedding’ layer for the armor stone placed in the shoreline revetment.  

Additionally, some of the bedding stone was utilized in the Bell slip to minimize future soil 

sloughing/erosion with resultant scarp formation.  This is discussed in Section 4.3.6. 

 

Because the material came from a virgin source, no analytical testing was required or 

performed. 

 

4.6.3 ‘Clean’ Fill Material 

 

 Off-site ‘clean’ fill material was imported from Buffalo Crushed Stone’s Wehrle Quarry 

in Lancaster, New York for use in the 8-inch layer of the soil cover.  This material consists of 

overburden materials excavated at the quarry prior to excavation of the underlying rock materials.  

Buffalo Crushed Stone is a recognized supplier of ‘clean’ fill materials.  Consequently, no 

analytical testing was performed.  A total of 17,628 cy of ‘clean’ fill material was imported.  The 

quantities are summarized in Table 1.  Copies of the bills of lading/weigh tickets are contained in 

Appendix F.  Contractor Submittal #67. 
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4.6.4 Topsoil 

 

Topsoil was obtained from Curriers Road Farms in Arcade, NY, a recognized 

commercial supplier of topsoil and consequently was considered “clean” for purposes of use on 

site.   A certification indicating that the soil/rock is virgin material and originated from locations 

having no evidence of disposal or release of hazardous, toxic or radioactive substances, wastes or 

petroleum products was obtained from the supplier.  Contractor Submittal # 072. 

 

A total of 5,150 cy of topsoil was obtained and utilized in the soil cover in the Greenbelt, 

on the slopes in the Bell Slip and in the Filter sock around the shoreline of the Bell Slip.  The 

quantities are summarized in Table 1.  Copies of the weigh tickets are contained in Appendix F. 

 

4.6.5 Compost/Mulch 

 

To improve the quality of the topsoil, compost was used as an amendment.  Initially, 

mulch material was obtained from the City of Niagara Falls yard waste disposal facility located in 

the Corporation Yard off Porter Road in Niagara Falls, NY.  This material consisted primarily of 

chipped tree branches combined with  minor amounts of shredded leaves.  Two samples of the 

mulch material were collected from stockpiles on the Greenbelt site and submitted for analysis.  

The analytical results indicated that the material met the contract requirements and was suitable 

for use at the site.  A copy of the analytical results is contained in Appendix I.   Inspection of the 

mulch stockpiles at the Niagara Falls Corporation Yard by URS indicated there was insufficient 

suitable material available for completion of the project.  Consequently, another source had to be 

identified.   

 

Subsequently, samples of composted mulch were obtained from the Lardon Construction 

Corp. located at 202 Lake Avenue in Blasdell, New York and submitted for analysis.  The sample 

results (Appendix I) indicated that the material met the contract requirements and was suitable for 

use at the site.  A total of 1,614 cy of compost material was utilized as an amendment to the 

topsoil for the soil cover throughout the Greenbelt area. 

 

Additionally, compost was obtained from the Town of Amherst Compost Facility located 

at 560 Smith Street in East Amherst, New York 14051 for use as a portion of the fill material for 
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the ‘filter sock’ placed around the shoreline of the Bell Slip and as backfill on the slopes in the 

Bell slip (Section 4.3.6).  Analytical data was provided by the Town and is contained in Appendix 

I.  The sample results indicated that the material met the contract requirements and was suitable 

for use at the site.   

 

The site locations where backfill was used at the site are shown in the record drawings 

(Appendix C). 

 

4.7  Contamination Remaining at the Site 

 

4.7.1 Existing Site Conditions  

 

In accordance with the ROD, the only contaminated soils removed from the site consisted 

of the wet excavation/dredged materials that were excavated from the Greenbelt area and 

disposed in the USACOE CDF.  The other contaminated soils (i.e. the “dry materials) that were 

excavated as part of the shoreline revetment construction were reused onsite to raise the grades, 

as necessary, in the Greenbelt prior to installation of the protective soil cover.  The other 

contaminated soils identified within the limits of the Greenbelt during the RI, were not disturbed, 

and consequently, still remain onsite.   

 

4.7.2 Nature and Extent of Contamination 

 

A detailed description of the site investigations and the nature and extent of contaminants 

for the overall Brownfield site is presented in Section 4 of the ROD.  However, for purposes of 

this project, the existing RI data was reviewed to identify specific borings and samples that were 

located within the limits of the Greenbelt project.  As shown on Drawings C-100 through C-108 

in Appendix J, 32 of the borings installed during the RI were specifically located within the 

Greenbelt area.  These borings were used to both provide stratigraphic and geotechnical data and 

to allow collection of samples for analytical testing.  A total of 25 subsurface soil samples were 

collected and analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds 

SVOCs, pesticides, polychlorinated biphenyls (PCBs) and target analyte list (TAL) metals.  

Additionally, surface soil samples were collected on a 100’ X 100’ grid over the entire Outer 

Harbor Site.  Approximately 25 of these are located within, or immediately adjacent to, the 
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Greenbelt Area.  These samples also were analyzed for SVOCs, Pesticides/herbicides, PCBs and 

TAL metals.  The results of these analyses are presented in Tables 2 through 8, and summarized 

below.   

 

Surface Soils  

 

As indicated in Tables 2 to 5, SVOCs consisting primarily of polycyclic aromatic 

hydrocarbons/carcinogenic polycyclic aromatic hydrocarbons (PAHs/cPAHs) and metals were 

detected in all of 25 surface soil samples.  Additionally, PCBs were detected in 8 of the 25 

samples.  However, only 3 samples exhibited concentrations of cPAHs that slightly exceeded the 

screening criteria of 10 mg/kg.  None of the samples exceeded the PCB screening criteria of 1.0 

mg/kg, and only three samples exceeded the criteria for copper, lead and zinc (only one 

compound in each sample). 

 

Subsurface Soils 

 

As shown in Tables 6 to 8, no VOCs were detected in any of the samples.  Additionally, 

only 2 of the 12 shallow subsurface soil samples collected from 0 – 8 feet exceeded the screening 

criteria for cPAHs (up to 18.4 mg/kg with a screening level of 10 mg/kg).  Three of the deeper 

samples collected from the 10 – 27 foot interval also exhibited elevated levels of cPAHs (up to 

38.2 mg/kg).  Elevated levels of metals, including arsenic, copper, lead and zinc were detected in 

9 of the 16 samples.  The highest concentrations were generally found in SB-55 in the sample 

from 2- -22 feet which contained lead up to 1,190 mg/kg. 

 

Since contaminated soil remains beneath the site after completion of the Remedial 

Action, Institutional and Engineering Controls are required to protect human health and the 

environment.  These Engineering and Institutional Controls (ECs/ICs) are described in the 

following sections.  Long-term management of these EC/ICs and residual contamination will be 

performed under the Site Management Plan (SMP) approved by the NYSDEC.  

 

4.8  Soil Cover System 

 

4.8.1 Soil Cover  
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Exposure to remaining contamination in soil/fill is prevented by a soil cover system.  

This cover system is comprised of a minimum of 12 inches of clean soil and/or an asphalt 

bicycle/pedestrian trail.  The record drawings in Appendix C show the locations and cross 

sections for each remedial cover type used on the site. An Excavation Work Plan, is provided in 

Appendix C of the SMP.  This Plan outlines the procedures required in the event the cover system 

and/or underlying residual contamination are disturbed. 

 

Surface coverage over the entire Greenbelt was required by the ROD to eliminate the 

potential for human contact with the existing onsite contaminated fill material.  The existing 

subgrade surface was below design elevations, and therefore required filling. Consequently, initial filling 

operations were conducted to achieve the design elevation required for installation of the woven 

geotextile. The dry material excavated from the shoreline was re-used as fill within this initial filling layer 

to the extent practicable.  Fill materials were placed in 6-inch maximum lifts and compacted using 

crawler-type equipment such as dozers, sheeps foot rollers and smooth-drum rollers.  Upon reaching the 

geotextile elevation with the filling operation, the surface was covered with the woven geotextile. The 

seams of the geotextile were overlapped a minimum of one-foot.  The second fill layer was comprised of 

an 8-inch thick compacted, clean fill material imported from Buffalo Crushed Stone Wehrle Quarry 

(overburden material). The means and methods of placing the fill were the same as for the initial filling 

layer.   

 

The third and final layer consisted of a 4-inch thick layer of amended topsoil.  Initially, the 

topsoil was spread in a four-inch thick layer.  A thin layer of compost/mulch was then spread over the 

topsoil and mixed in using standard tilling equipment pulled by a tractor.  The tilling was continued until 

the topsoil and compost/mulch were thoroughly mixed.  Any large pieces of wood/branches exposed at 

the surface were hand picked and disposed.  The topsoil was obtained from Curriers Road Farms.  A 

total of 5,150 cubic yards of topsoil was imported.  The compost and mulch materials were 

obtained from the Town of Amherst and the City of Niagara Falls, respectively.  A total of 1,614 

cubic yards of compost/mulch were imported. 

 

4.8.2 Asphalt Pedestrian/Bicycle Trail 

 

The project included a 13-feet wide asphalt pedestrian/bicycle trail installed within the finished 
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Greenbelt area. This trail was built upon the woven geotextile installed during filling operations of the 

Greenbelt area. Following the geotextile installation, an 8.5-inch thick layer of the crushed and 

processed concrete rubble was installed in one operation over the geotextile. The crushed material was 

spread with a dozer, and compacted using a smooth drum roller.  The finished width of the crushed  

material was a minimum of 6-inches wider along both edges than the proposed asphalt trial.  

 

The crushed material was topped with 2.5-inches of Type 3 asphalt binder course and a finish 

surface of 1-inch of Type 6 asphalt top course supplied from LaFarge’s Lockport Plant and/or Buffalo 

Crushed Stone’s Plant on Barton Road. The asphalt layers were installed using an automated paving 

machine, and compacted using double drum asphalt rollers. The project also included a parking area at 

the entrance to the Greenbelt area, and graphic signs to inform the public of the trail location. 

 

Typical cross-sections are presented on drawing DT-100 in Appendix C.   

 

4.9 Other Engineering Controls 

 

The remedy for the site did not require the construction of any engineering control 

systems other than the soil cover discussed above in Section 4.7. 

 

Procedures for monitoring, and maintaining the soil cover system are provided in the 

Operation and Maintenance Plan in Section 4 of the Site Management Plan (SMP).  The 

Monitoring Plan also addresses inspection procedures that must occur after a severe weather 

condition has taken place that may affect on-site ECs. 

 

4.10 Institutional Controls  

 

The site remedy requires that an environmental easement be placed on the property to (1) 

implement, maintain and monitor the Engineering Controls; (2) prevent future exposure to 

remaining contamination by controlling disturbances of the subsurface contamination; and, (3) 

limit the development of the site to public passive recreation uses only.   
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The environmental easement for the site was executed by the Department on November 

18, 2011, and filed with the Erie County Clerk on December 1, 2011.  The County Recording 

Identifier number for this filing is Liber 11212 Page 9031.  A copy of the easement and proof of 

filing is provided in Appendix J. 

 

4.11   Deviations from the Remedial Action Work Plan  

 

4.11.1 Bedding Stone 

 

Based upon conversations URS had with the Contractor, the Contractor’s stone supplier, 

and the NFTA, there were two issues raised by the Contractor related to the originally specified 

bedding stone.  First, production of the stone was difficult and time-consuming because of the 

non-mechanized methods required for production.  Second, the required production methods 

resulted in very angular stones with sharp edges and corners.  The Contractor was concerned that 

the resultant angularity of the bedding stone might tear the geotextile fabric during construction 

or in the future.   

 

 The Contractor proposed to provide a bedding stone material different than that specified 

in the Contract Documents under Item 02487-2.  This substitution changed the size, gradation and 

weight of the stone.  The proposed substitution was a modified version of Fine stone filling, Item 

620.02, as specified in Section 620 of the New York State Department of Transportation Standard 

Specifications for Construction and Materials, January 2, 2002.  The other requirements for the 

originally specified bedding stone and Specification Section 02487 still applied.  

 

URS agreed that production of the required bedding stone would be more difficult due to 

the non-mechanized methods that would have to be used.  However, URS also noted that the 

increased production difficulty did not relieve the Contractor of his obligation to provide the 

specified stone and/or warrant a change in the stone specification.  Additionally, the Contractor’s 

concern over possible tearing of the geotextile due to the angularity of the stone could not be fully 

discounted.  However, URS believed that with careful field placement of the bedding stone that 

this was an unlikely occurrence.  Consequently, URS concluded that, substitution for both above-

listed reasons would be solely for the convenience of the Contractor, and was therefore not 

approvable on this basis alone. 
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During evaluation of the Contractor’s proposal it was noted that the originally specified 

bedding stone was designed using the USACOE 1984 Shoreline Protection Manual, which was 

the most current design guidance available at the time of design.  Since completion of the design 

and bidding of this project, the USACOE formally issued the “Costal Engineering Manual”. This 

new guidance allowed for the use of finer stone gradation in the revetment bedding layers.  Based 

on this new USACOE guidance, it appeared that use of smaller stone than what was originally 

specified for the revetment bedding layer would not reduce the stability of the overall structure.   

 

Consequently, URS agreed to allow a smaller stone mix to be substituted for the Bedding 

Stone.  However, it was recommended by URS’ that stone meeting the gradation for NYSDOT 

Light stone filling (NYSDOT Item 620.03) as described in the NYSDOT Standard Specifications 

be used rather than the fine gradation proposed by the Contractor.  In addition, the specific 

gravity requirement of 2.65 to 2.74 in the Contract Specifications remained.  This stone could be 

readily produced by the quarry using standard mechanical means and methods.   The Contractor 

subsequently agreed to provide the stone recommended by URS. 

 

Due to this substitution, greater care was required for proper placement of the bedding 

stone. The wider gradation range and smaller particle sizes of the substitute bedding stone 

increased the tendency of the stone to segregate during its underwater placement as compared to 

the originally specified bedding stone with the generally larger, more uniform gradation.  Without 

careful placement, the smaller particles of the substitute bedding stone could settle to the top of 

the bedding stone layer, leading to a loss of bedding stone out through the voids of the armor 

stone layer, and the unacceptable settling and movement of the armor stone layer.  

 

As a result of this substitution, there was a reduction in cost for the smaller stone, and the  

Contractor provide the NFTA with a credit to the original bid amount. 

 

4.11.2 Bell Slip Design Revisions 

 

 Following completion of the design, the NFTA and NYSDEC requested that certain 

design changes be made to the upland and underwater design plans to improve the existing 

habitat within the Bell Slip.   
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 Listed below are the specific changes that were made within the Bell Slip.   

  

The aquatic shelf located near Station 33+00 of the pedestrian trail on the north side of 

the Bell Slip was reduced to approximately 100 feet in length and moved to the west near the 

revetment limit. 

 

 The aquatic shelf located near Station 36+00 was removed from the design. 

 

The aquatic shelf proposed near the existing concrete boat launch slated for removal was 

removed and replaced with a deposited soil mound having a size about 1/3 of the aquatic shelf. 

 

The aquatic shelf located near Station 50+00 of the pedestrian trail was significantly 

reduced in size and moved closer to the shoreline. 

 

The aquatic shelf located near Station 54+00 of was eliminated.   

 

Revetment Habitat 

 

Four to five locations along the revetment, approximately 30 feet long, were selected for 

filling revetment voids with sand or gravel to promote naturally occurring plant establishment.  

No plantings were specified for these locations.   

 

Regrading of the Bell Slip to more stable slopes also was performed during construction.  

Several areas, particularly along the northern and southern sides of the Bell Slip, exhibited slopes 

as steep as 2:1, particularly in the upper portions of the slope.  Prior to construction, these areas 

were cut down and regraded to approximately 3:1 or 4:1 slopes to allow placement of the soil and 

vegetative cover as outlined in the specifications and shown on the drawings. 

 

Additional plantings were added to increase wetland fringe areas.   

 

Planting Protection 

 

In order to provide protection for the new plantings from geese damage, URS designed 
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temporary ‘goose’ fences that were installed by the Contractor in the water along the shoreline.  

These fences were intended to prevent, or discourage, the geese from coming ashore and eating 

the young plants.   

 

4.11.3 USACOE Confined Disposal Facility 

 

The southern edge of the CDF (i.e. the land access point) is a seagull nesting ground.  There is a 

restriction against placing any materials in the CDF during the seagull nesting period (i.e.  April 15 

through June 30).  Consequently, the wet excavation/dredged materials excavated during this period were 

temporarily stockpiled onsite, then reloaded into triaxle trucks and hauled to the CDF for disposal starting 

on July 7, 2007. 

 

4.11.4 Final Site Inspection and Project Acceptance 

 

A final inspection of the project was conducted on July 21, 2010.   This inspection was 

attended by representatives of: 

• NYSDEC 
• NFTA 
• URS 
• C&S 
• Man O’Trees 

 
Based on the inspection, it was determined that the Work, including Change Order Work 

and Punchlist items, had been completed in accordance with the requirements of the Contract 

Documents and the NFTA accepted the Work.  No further Work is required.  A copy of the 

Acceptance letter is contained in Appendix L. 

 

4.12 Cost Summary 

 

A construction cost summary is provided in Appendix L.  The summary provides a 

description of the work activities, schedule of values, actual work/quantities supplied, and change 

orders approved during the project. 

 



 

 

 

 

 

TABLES 



01151-1  Survey & Stakeout 1 LS N/A

01500-1  Field Office Equipment & Furnishings 1 LS N/A

02050-1  Removal of Shoreline Rubble 44,077.15 TN Excavated From On-Site

02050-2  Processing of Shoreline Rubble 44,077.15 TN Processed and Stockpiled On-Site

02050-3  Disposal of Unsuitable Rubble & Debris 684.62 TN Disposed off-site , Recycled Steel

02110-1  Site Clearing 17 AC Vegetation & Stumps ground & disposed in landfill

02120-1  Erosion & Sediment Control 1 LS N/A

02210-1  Off-Site Fill (Clean) 17,628.00 CY Imported material from off-site used as 8" of soil cap

02210-2  On-Site Fill (Dry Excavated Material Reused) 27,238.99 CY Excavated material onsite; used as fill material

02210-3  Site Grading 63,504.00 SY N/A

02225-1  Excavation & Embankment (Dry Material) 14,801.85 CY Excavated on-site material, reused under other items

02225-2  Excavation (Wet Material) 60,574.24 CY Material Excavated On-Site Below Ordinary High Water Elevation

Disposed Off-Site at USACOE CDF

02225-3  Excavation of Concrete & Asphalt Pavement 936.66 CY Excavated existing concrete & asphalt pavement

02250-1  Placement of Crushed Rubble for Aquatic Shelf 144 CY Placed on-site processed rubble in Bell Slip

02250-2  Placement of Concrete Slabs for Lunkers 4 EA Placed on-site concrete slabs in Bell Slip

02375-1  Geotextile Fabric Type 1 37,671.59 SY Imported from off-site

02375-2  Geotextile Fabric Type 2 63,504 SY Imported from off-site

02460-1  Utility Poles 15 EA Imported from off-site

02487-1  Armor Stone 61,333.56 TN Imported from off-site & placed on revetment section

02487-2  Bedding Stone 50,712.68 TN Imported from off-site & placed on revetment section

02875-1  Graphic Trail Sign (allowance) 2 EA Imported from off-site

02940-1  Planting - Aquatic Plants 2,454 EA Imported from off-site

02940-2  Planting - Wetland Plants 4,363 EA Imported from off-site

05501-1  RCRA Hazardous Waste Transp.& Contain. 0 TN N/A - Not Required

304-1  Reuse of Crushed Rubble Material 2,340 CY Reused rubble material used as trail subbase stone

05304.12M  Subbase Crse Ty 2 w/Recycle Conc Material 0 CY N/A

08520.5014M  Saw-Cutting Pavement 228 LF N/A

607.3103M  Chain-Link Fence, 8 ft High 330 LF Imported from off-site

607.4066M  Fence Gate, Dbl Leaf, 20-ft Opening 1 EA Imported from off-site

10607.62M  Removing Chainlink Fence 275 LF Existing fence disposed in landfill

608.020101M  Asphalt Concrete Bicycle Paths 2,340.55 TN Imported Asphalt from Off-Site

610.0203M  Establishing Native Grasses 270 LB Imported from off-site & seeded in grass areas along trail 

610.0301M  Establishing Wildflower Meadow Mix 20 LB Imported from off-site & seeded in grass areas along trail

610.0302M  Establishing Wetland Mix 3 LB Imported from off-site & planted in Bell Slip

610.0303M  Establishing Wildflower Accent Mix 8 LB Imported from off-site

611.0201M  Trees 62 EA Imported from off-site

611.0202M  Live Whips 171 EA Imported from off-site & planted in Bell Slip

611.0401M  Shrubs 618 EA Imported from off-site & planted throughout the project

613.010101M  Topsoil 5,150 CY Imported from off-site and spread throughout project

613.010102M  Applying Soil Amendment 1,614 CY Imported from off-site and spread throughout project

615.03M  Watering Vegetation 37,080 GAL Pumped water ffrom Lake Erie to water vegetation

05615.75  Timber Bollards 0 EA N/A
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SUMMARY TABLE OF MATERIAL QUANTITIES & DISPOSITIONS

TABLE 1



ITEM NO. DESCRIPTION OF WORK QUANTITY UNITS DESCRIPTION OF DISPOSITION

NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT

SUMMARY TABLE OF MATERIAL QUANTITIES & DISPOSITIONS

619.17M  Temporary Concrete Barrier 150 LF Delivered from off-site and installed permanently per NFTA

623.11M  Crushed Gravel (In-place measure) 47 CY Imported from off-site and placed in temporary drive to park. Lot

623.12M  Crushed Stone (In-place measure) 780.88 CY Imported from off-site and placed on trail subbase stone

640.10M  White Paint Reflec. Pavement Stripes 0 LF N/A

640.13M  White Paint Reflec. Pavement Symbols 0 EA N/A

645.7102M  Ground Mounted Sign Panels,R,P,M,W 8 SF Imported from off-site & erected along trail

645.73M  Ground Mounted Sign Panels, G,I 5 SF Imported from off-site & erected along trail

645.81M  Type A Sign Posts 4 EA Imported from off-site & erected along trail

699.0401M  Mobilization Phase 1 & 2 1 LS Brought construction equipment from off-site

PCO #001   Bedding Stone Revision 20,000.00 TON N/A (cost reduction to use NYSDOT Item)

PCO # 002   Tecumseh CDF Site Access Agreement 1 LS N/A

PCO #003 Site Building/Facility Use and Demolition 1 LS Demolition of existing steel building & recycled steel offsite

PCO #013   Concrete Moorings 3 EA Removal of existing moorings, concrete & steel recycled

PCO #015   Segregation 1 LS N/A 

PCO #017   Bedding Stone Revision 30,712.68 TON N/A (cost reduction to use NYSDOT Item)

PCO # 016 Stockpiling/Handling/Processing Wet Excavated 1 LS N/A
Material

PCO # 019 Extension of Contract Time Completion 1 LS N/A

PCO # 020 12" Storm Sewer and Yard Drains 1 LS Imported material from off-site & installed east of Bell Slip

PCO # 023 Revetment Habitat 1 LS Imported material from off-site & placed in armor stone voids

PCO # 024 Installation and Removal of Goose Fence 1 LS Imported material & installed along water in Bell Slip

PCO # 026 Silt Fence Installation Around Perimeter of Bell 1 LS Imported material & installed along water in Bell Slip

PCO # 027 Armor Stone Placement along Eastern Shore of 1 LS Imported material placed along eastern shore of Bell Slip

PCO # 030 Resetting Two Groups of Utility Poles in Bell Slip 1 LS N/A Reset poles previously installed

PCO # 031 Additional Erosion Protection on Bell Slip Embank 1 LS Imported material from off-site and installed on Bell Slip embank.

PCO #032 Off-Site Fill Material ( 50-50 Blend) 3,012.43 TON Imported material from off-site & placed in Bell Slip

PCO# 033 Remove Existing Debris in Vicinity of Bell Slip 1 LS Disposed of unsuitable debris in landfill (no recycling)

PCO # 034 Installation of Armor Stone in Bell Slip 1 LS Imported material from off-site and installed on Bell Slip embank.

PCO #035 Additional Coconut Erosion Control Matt 1 LS Imported material from off-site and installed on Bell Slip embank.

PCO #036 Relocation of Jersey Barriers 1 LS Relocation of previously delivered jersey barriers

PCO #037 Relocation of NYSDEC Project Signs 1 LS Relocation of previously installed project sign

PCO #038 Relocation of Armor Stone 1 LS Relocation of previously delivered armor stone

PCO #039 Additional Cost for Asphalt Trail Subgrade Materia 1 LS On-Site processed rubble reused in trail subbase

PCO #040 Furnish and Install Concrete Benches/Trash Cans 1 LS Material imported from off-site and placed along trail

PCO #041 Phase I - Corrective Action at Bell Slip 1 LS Material imported from off-site and placed in Bell Slip

PCO #042 Phase II - Corrective Action at Bell Slip 1 LS Material imported from off-site and placed in Bell Slip
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TABLE 2
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

VOLATILE ORGANICS

QUALIFIERS

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethane (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichioroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichioroethane
Benzene
Trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachioroethene
1,1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

U
U
U
U

9 JB
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

SAMPLE IDENTIFICATION SS - 70 A
DATE OF COLLECTION 9/1/1994
DILUTION FACTOR 1

TOTAL VOCs 0

U: Compound analyzed but not detected
B: Compound found in blank as well as the sample
J: Compound found at a concentration below the detection limit

PERCENT SOLIDS 82
VOLATILE ORGANICS (ug/kg)



SAMPLE IDENTIFICATION SS-1Z SS-2Z SS -12 Z SS - 20 Z SS - 21 Z SS - 31 Z SS - 40 Z SS - 41 Z RE SS - 49 Z SS - 50 Z
DATE OF COLLECTION 9/16/1994 09115/94 9/14/1994 9/14/1994 09/14194 9/13/1994 9/12/1994 9/12/1994 9/8/1994 9/8/1994
DILUTION FACTOR 2 2 2 2 1 1 1 1 1 1
PERCENT SOLIDS 95 94 94 87 85 74 90 97 90 94
SEMIVOLATILE ORGANIC (ug/kg) (ug/kg) (ug/kg) (uglkg) (uglkg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroantline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

75 J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

140 J
U
U
U

140 J
U
U
U
U
U
U

210 J
U
U

180 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

110 J
U
U
U

96 J
U
U
U
U
U
U

140 J
U
U

81 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

71 J
U
U
U

44 J
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

120 J
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

160 J
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

35 JB
U
U
U
U
U
U
U
U
U
U

42 J
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

TABLE 3
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

SEMIVOLATILE ORGANICS

SS-11Z SS - 30 Z RE
9/15/1994 9/13/1994

2 1
94 83

(ug/kg) (ug/kg)
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

82 J
U
U
U

83 J
U
U
U
U
U
U
U
U
U
U
U
U

53 J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

150 JB
U
U
U

67 J
U
U
U
U
U
U

47 J
U
U

41 J
U
U



SS -12 Z SS - 20 Z SS - 21 Z SS - 31 Z SS - 40 Z SS - 41 Z RE SS - 49 Z SS - 50 Z
9/14/1994 9/14/1994 09/14194 9/13/1994 9/12/1994 9/12/1994 9/8/1994 9/8/1994

2 2 1 1 1 1 1 1
94 87 85 74 90 97 90 94

(ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
140 J 85 J U U U U U U

U U U U U U U U
U U U U 590 U 180 J U
U U U U U U U U

260 J 140 J U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U

1600 1100 480 560 200 J 390 72 J 39 J
380 J 230 J 72 J 140 J 49 J 79 J U U
110 J U U U U U U U

U U U U U U 280 J 300 J
2300 1800 1000 1100 350 J 700 150 J 76 J
2100 1600 660 870 340 J 650 140 J 73 J

U U U U U U U U
U U U U U U U U

1100 880 460 540 170 J 360 79 J 44 J
1000 950 510 620 220 J 430 96 J 49 J
110 J 110 J 43 J 320 J 92 J 220 J 190 J 170 J

U U U U U U U U
1200 810 370 J 720 230 J 460 75 J 50 J
1300 830 360 J 510 260 J 520 70 J 38 J
1100 830 320 J 570 180 J 360 61 J 38 J
360 J 330 J 220 J 240 J 58 J 130 J 37 J U

U U U U U U U U
260 J 270 J 190 J 170 J 38 J 85 J U U

13490 10101 4713 6160 2095 4241 780 407
6060 4630 2240 3200 1118 2260 418 219

13990 10392 4800 6480 2937 4461 1430 877

QUALIFIERS

U*: Result qualified as non-detect based on validation criteria

2 1

TABLE 3 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

SEMIVOLATILE ORGANICS

SAMPLE IDENTIFICATION SS -1 Z SS - 2 Z SS - 11 Z SS - 30 Z RE

(ug/kg) (ug/kg)

DATE OF COLLECTION 9/16/1994 9/15/1994 9/15/1994 9/13/1994
DILUTION FACTOR 2 2

U U

PERCENT SOLIDS 95 94 94 83
SEMIVOLATILE ORGANIC (ug/kg) (ug/kg)

U U

Dibenzofuran U U U 56 J
2,4-Dinitrotoluene U U

U U

Diethylphthalate U U U U
4-Chlorophenyl-phenylether U U

U

Fluorene U U 88 J 84 J
4-Nitroaniline U U

U U

4,6-Dinitro-2-methylphenol U U U U
N-Nitrosodiphenylamine U U

750 530

4-Bromophenyl-phenylether U U U U
Hexachlorobenzene U U

U U

Pentachlorophenol U U U U
Phenanthrene 520 J 270 J

1000 670

Anthracene 100 J U 130 J 120 J
Carbazole U U

U U

Di-n-butylphthalate 77 J U U U
Fluoranthene 890 570 J

450 J 290 J

Pyrene 710 470 J 930 500
Butylbenzylphthalate U U

110 J 140 J

3-3'-Dichlorobenzidine U U U U
Benzo (a) anthracene 550 J 300 J

590 J 290 J

Chrysene 610 J 300 J 510 J 320 J
bis(2-Ethythexyl)phthalate 75 J U

430 J 260 J

Di-n-octylphthalate U U U U
Benzo(b)flouranthene 580 J 300 J

U U

Benzo(k)flouranthene 560 J 210 J 560 J 250 J
Benzo(a)pyrene 610 J 240 J
Indeno(1,2,3-cd)pyrene 300 J 140 J 150 J 81 J
Dibenz(a,h)anthracene 120 J U

2690 1491

Benzo(g,h,i)perylene 260 J 140 J 98 J 54 J

4003

U: Compound analyzed but not detected

TOTAL PAHs 5885 2940 5768 3687
TOTAL CARCINOGEN PAHs 3330 1490

B: Compound found in blank as well as the sample
J: Compound found at a concentration below the detection limit

TOTAL SVOCs 6037 2940 5961



SAMPLE IDENTIFICATION SS - 59 Z SS - 60 Z SS - 68 Z SS - 69 Z SS - 70 Z SS - 76 Z SS - 77 Z SS - 78 Z SS - 79 Z SS - 92 Z
DATE OF COLLECTION 9/7/1994 9/1/1994 9/1/1994 9/1/1994 9/1/1994 9/6/1994 9/2/1994 9/2/1994 8/31/1994 9/7/1994
DILUTION FACTOR 2 1 1 2 1 2 1 1 25 2
PERCENT SOLIDS 94 85 82 82 83 87 83 84 82 86
SEMIVOLATILE ORGANIC (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroantline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

52 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

60 J
U
U
U
U
U
U
U
U
U
U
U
U
U

99 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

74 J
U
U
U
U
U
U
U
U
U
U

41 J
U
U

96 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

130 JE
U
U
U
U
U
U
U
U
U
U
U
U
U

180 JE
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

58 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

70 J
U
U
U

44 J
U
U
U
U
U
U

65 J
U
U

190 J
U

U*

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4600 J
U
U
U

1700 J
U
U
U
U
U
U
U
U
U

5500 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

96 J
U
U
U
U
U
U

140 J
U
U

130 J
U
U

TABLE 3 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

SEMIVOLATILE ORGANICS

SS - 67 Z SS - 75 Z DL
8/29/1994 9/6/1994

2 4
79 83

(ug/kg) (ug/kg)
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

150 J
U
U
U

170 J
U
U
U
U
U
U
U
U
U

260 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

380 JD
U
U



SS - 68 Z SS - 69 Z SS - 70 Z SS - 76 Z SS - 77 Z SS - 78 Z SS - 79 Z SS - 92 Z
9/1/1994 9/1/1994 9/1/1994 9/6/1994 9/2/1994 9/2/1994 8/31/1994 9/7/1994

1 2 1 2 1 1 25 2
82 82 83 87 83 84 82 86

(ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
54 J U 71 J 120 JE U 110 J 3000 J 130 J

U U U U U U U U
U U U U U U U U
U U U U U U U U

73 J U 97 J U 83 J 240 J 5200 J 200 J
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U

770 670 J 990 1800 E 540 1200 23000 2200
170 J 140 J 190 J 360 JE 130 J 350 J 5800 J 400 J

U U 52 J U 47 J 96 J 2300 J U
U U U U U U U U

1300 1400 1400 3600 E 880 1900 25000 3200
1000 1200 1100 2800 E 850 1500 19000 2600

U U U U U U U U
U U U U U U U U

570 660 J 580 1100 E 420 880 12000 1700
570 720 J 590 1000 E 470 820 12000 1600

180 J 230 J 190 J 160 JE 190 JB U. U 830
U U U U U U U U

610 860 590 1000 E 550 1200 9700 J 1300
540 750 J 540 1200 E 450 1100 14000 1200
570 790 J 580 1100 E 420 880 10000 J 800

200 J 290 J 210 J 360 JE 100 J 260 J U 500 J
84 J 120 J 94 J 170 JE U U U 220 J

180 J 290 J 210 J 300 JE 60 J 150 J 1400 J U

6796 7890 7382 15100 5011 10805 147200 16190
3144 4190 3184 5930 2410 5140 57700 7320
7030 8120 7695 15380 5248 11055 154200 17246

QUALIFIERS

U*: Result qualified as non-detect based on validation criteria

110 J
190 J
260 J
560 J
550 J

190 J

TABLE 3 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

SEMIVOLATILE ORGANICS

SAMPLE IDENTIFICATION SS - 59 Z SS - 60 Z SS - 67 Z SS - 75 Z DL
DATE OF COLLECTION 9/7/1994 9/1/1994 8/29/1994 9/6/1994
DILUTION FACTOR 2 1 2 4
PERCENT SOLIDS 94 85 79 83
SEMIVOLATILE ORGANIC (ug/kg) (ug/kg) (ug/kgy (ug/kg)
Dibenzofuran U 280 J 200 JD
2,4-Dinitrotoluene U U U

U
U

Diethylphthalate U U U
4-Chlorophenyl-phenylether U U UU

U

Fluorene 58 J 420 J 360 JD
4-Nitroaniline U U UU

80 J

4,6-Dinitro-2-methylphenol U U U
N-Nitrosodiphenylamine U U UU

U

4-Bromophenyl-phenylether U U U
Hexachlorobenzene U U UU

U

Pentachlorophenol U U U
Phenanthrene 640 2600 2900 D

U
780

Anthracene 120 J 600 J 590 JD
Carbazole U 190 J 230 JDU

130 J

Di-n-butylphthalate U U* U
Fluoranthene 900 2700 4600 D

U
1500

Pyrene 740 2300 3700 D
Butylbenzylphthalate U U UU

890

3-3'-Dichlorobenzidine U U U
Benzo (a) anthracene 360 J 1400 2300 D

U
760

Chrysene 360 J 1400 2400 D
bis(2-Ethythexyl)phthalate 100 J 480 J 320 JD

800

Di-n-octylphthalate U U U
Benzo(b)flouranthene 340 J 1500 2600 D

U

Benzo(k)flouranthene 280 J 1600 2000 D
Benzo(a)pyrene 320 J 1200 2000 D
Indeno(1,2,3-cd)pyrene 160 J 360 J 900 JD
Dibenz(a,h)anthracene 70 J U U

U

7460 12200

Benzo(g,h,i)perylene 160 J 200 J 670 JD

26150

U: Compound analyzed but not detected

TOTAL PAHs 6610 4560 16690 25400
TOTAL CARCINOGEN PAHs 3230 1890

B: Compound found in blank as well as the sample
J: Compound found at a concentration below the detection limit

TOTAL SVOCs 6800 4660 17810



TABLE 3 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

SEMIVOLATILE ORGANICS

SAMPLE IDENTIFICATION SS - 93 Z
DATE OF COLLECTION 9/9/1994
DILUTION FACTOR 5
PERCENT SOLIDS 92
SEMIVOLATILE ORGANIC (ug/kg)
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroantline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

270 J
U
U
U
U
U
U
U
U
U

540 J
U
U



TABLE 3 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

SEMIVOLATILE ORGANICS

QUALIFIERS

U*: Result qualified as non-detect based on validation criteria

SAMPLE IDENTIFICATION SS - 93 Z
DATE OF COLLECTION 9/9/1994
DILUTION FACTOR 5
PERCENT SOLIDS 92
SEMIVOLATILE ORGANIC (ug/kg)
Dibenzofuran 270 J
2,4-Dinitrotoluene U
Diethylphthalate U
4-Chlorophenyl-phenylether U
Fluorene 540 J
4-Nitroaniline U
4,6-Dinitro-2-methylphenol U
N-Nitrosodiphenylamine U
4-Bromophenyl-phenylether U
Hexachlorobenzene U
Pentachlorophenol U
Phenanthrene 4600
Anthracene 910 J
Carbazole 280 J
Di-n-butylphthalate 420 J
Fluoranthene 7000
Pyrene 5900
Butylbenzylphthalate U
3-3'-Dichlorobenzidine U
Benzo (a) anthracene 3600
Chrysene 3900
bis(2-Ethythexyl)phthalate 680 J
Di-n-octylphthalate U
Benzo(b)flouranthene 3000
Benzo(k)flouranthene 2800
Benzo(a)pyrene 3000
Indeno(1,2,3-cd)pyrene 1600 J
Dibenz(a,h)anthracene 730 J
Benzo(g,h,i)perylene 1400 J

TOTAL PAHs 39520

J: Compound found at a concentration below the detection limit

TOTAL CARCINOGEN PAHs 18630
TOTAL SVOCs 41440

U: Compound analyzed but not detected
B: Compound found in blank as well as the sample



SS -1 Z SS -12 Z SS - 20 Z SS - 21 Z SS - 30 Z SS - 31 Z SS-40Z SS - 50 Z
9/16/1994 9/14/1994 9/14/1994 9/14/1994 9/13/1994 9/13/1994 9/12/1994 9/8/1994

3 1 1 1 1 1 1 1
95 94 87 85 83 74 90 94

(ug/kg) (ug/kg) (uglkg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U 23 P U U
U U U U U U U U
U U U U U 5.7 U U
U U U U U U U U
U U U U U 13 U U
U U U U U U U U
U 4 R 5.60 Y U U 11 R U U
U U U U U U U U
U U U U U U U U
U 5 R 4.00 R 4.90 R U U U 5.7
U U U U U 2.6 R U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U

110 46 52.00 U U U U U
110 46 52.00 0.00 0.00 0.00 0.00 0.00

QUALIFIERS

Y: Presence of these pesticide components are suspect, due to aroclor

SAMPLE IDENTIFICATION SS - 2 Z SS -11 Z SS - 41 Z SS - 49 Z

TABLE 4
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

PESTICIDES/PCBs

DATE OF COLLECTION 9/15/1994 9/15/1994 Sep-94 9/8/1994
DILUTION FACTOR 1 1 1 1
PERCENT SOLIDS 94 94 97 90
PESTICIDE/PCBs (ug/kg) (ug/kg) (ug/kg) (ug/kg)
alpha-BHC U U U U
beta-BHC U U U U
delta-BHC U U U U
gamma-BHC (Lindane) U U U U
Heptachlor U U U U
Aldrin U U U U
Heptachlor epoxide U U U U
Endosulfan I U U U U
Dieldrin U U 6.4 U
4,4'-DDE U 3.7 Y U U
Endrin U U U U
Endosulfan II U U U U
4,4-DDD U U U U
Endosulfan sulfate U U U U
4,4'-DDT U 7.1 R U U
Methoxychlor U U U U
Endrin ketone U U U U
Endrin aldehyde 4.8 R U 4.3 R 6.2 R
alpha-Chlordane U U U U
gamma-Chlordane U U U U
Toxaphene U U U U
Aroclor-1016 U U U U
Aroclor-1221 U U U U
Aroclor-1232 U U U U
Aroclor-1242 U U U U
Arocor-1248 U U U U
Aroclor-1254 35 J U U U
Arodor-1260 U 72 P U UM
TOTAL PCBs 35 72 0.00 0.00

U: Compound analyzed for but not detected M: Maybe present based on validation criteria

R: Result rejected based on validation criteria

B: Compound found in blank as well as sample E: Result qualified as estimated based on validation criteria
J: Compound found at a concentration below the detection limit
P: Greater than 25% difference between the two GC columns, result estimated 

C: Confirmed by GC/MS
D: Result taken from secondary dilution analysis



SS - 59 Z DL SS-68Z SS-69Z SS - 70 Z SS - 75 Z SS - 76 Z SS -T7 Z SS - 92 Z
9/7/1994 9/1/1994 9/1/1994 9/1/1994 9/6/1994 9/6/1994 9/2/1994 9/7/1994

50 1 5 5 2 3 1 2
94 82 82 83 83 87 83 86

(ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
U
U
U
U
U
U
U
U
U
U
U
U
U
U

360 DE
U
U
U

260 DPE
250 DPE

U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

83 JP

U
U
U
U
U
U
U
U
U

16 J
U
U
U
U

54
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U

7.5 J
U
U
U
U
U

9.8 P
19 R .

U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

12 P
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U

3.7 Y
U
U
U

4.7 Y
U
U

17 R
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U

7.7 R
20 R

U
U

92 R
U
U
U
U
U
U
U
U

100 E
U

0.00 0.00 83.00 0.00 0.00 0.00 0.00 100.00

QUALIFIERS

Y: Presence of these pesticide components are suspect, due to aroclor

D: Result taken from secondary dilution analysis
R: Result rejected based on validation criteria

TABLE 4 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

PESTICIDES/PCBs

SAMPLE IDENTIFICATION SS - 60 Z SS - 67 Z SS - 78 Z SS - 79 Z
DATE OF COLLECTION 9/1/1994 8/29/1994 9/2/1994 8/31/1994
DILUTION FACTOR 5 2 6 5
PERCENT SOLIDS 85 79 84 80
PESTICIDE/PCBs (ug/kg) (ug/kg) (ug/kg) (ug/kg)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Arocor-1248
Aroclor-1254
Arodor-1260

U
U
U
U
U
U
U
U
U
U
U
U
u
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U

10 R
U
U
U
U
U
U
U
U
U
U
U
U

76 R
U
U
U
U
U
U
U
U
U
U

TOTAL PCBs 0.00 0.00 0.00 0.00

C: Confirmed by GC/MS

U: Compound analyzed for but not detected M: Maybe present based on validation criteria
B: Compound found in blank as well as sample E: Result qualified as estimated based on validation criteria
J: Compound found at a concentration below the detection limit
P: Greater than 25% difference between the two GC columns, result estimated 



SS-93Z
9/9/1994

2
92

(ug/kg)
U
U
U
U
U
U
U
U

14 PY
U
U

7.7 PY
U
U
U
U
U

22 R
U
U
U
U
U
U
U
U
U

200

200.00
QUALIFIERS

Y: Presence of these pesticide components are suspect, due to aroclor

D: Result taken from secondary dilution analysis
R: Result rejected based on validation criteria

TABLE 4 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

PESTICIDES/PCBs

M: Maybe present based on validation criteria
B: Compound found in blank as well as sample E: Result qualified as estimated based on validation criteria
J: Compound found at a concentration below the detection limit
P: Greater than 25% difference between the two GC columns, result estimated 

C: Confirmed by GC/MS

SAMPLE IDENTIFICATION

U: Compound analyzed for but not detected

DATE OF COLLECTION
DILUTION FACTOR
PERCENT SOLIDS
PESTICIDE/PCBs
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Arocor-1248
Aroclor-1254
Arodor-1260

TOTAL PCBs



SS - 1 Z SS - 2 Z SS - 20 Z SS - 21 Z SS - 31 Z SS - 40 Z SS - 41 Z SS - 49 Z
9/16/1994 9/15/1994 9/14/1994 9/14/1994 9/13/1994 9/12/1994 9/12/1994 9/8/1994

1 1 1 1 1 1 1 1
94.7 94.5 87.2 84.8 74.5 90.2 97.4 90.0

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
6910 20800 12300 12800 13600 4010 2570 2320

U UE UE UE 9.5 B U U U
3.9 3.6 BE 6.1 E 3.9 E 5.9 3.9 3.8 2.8

69.5 209 141 104 176 42.6 35.7 B 26.5 B
U 5.4 2.2 3.3 3.5 0.87 B U U
U U 1.1 0.6 B 1.2 B 1.1 0.60 B 0.56 B

36200 11400 113000 135000 82100 38400 30400 25300
9.2 14.6 E 15.5 E 10.7 E 24.7 14.5 6.6 6.9

6.8 B U 6.9 B U U 5.6 B U U
16.8 16.9 R 42.3 R 56.1 R 75.7 R 38.4 R 23.4 R 31.2 R

13800 11800 14200 13400 17400 18500 8580 6230
122 815 E 235 E 129 E 203 R 75.9 R 61.6 R 477 E

14500 25600 21000 20200 20100 7820 6870 9790
398 1250 643 709 1250 458 227 162

0.16 U 0.23 0.17 0.22 U U U
12.8 12.7 9.7 U 10 U U U
1870 1850 1310 865 B 1380 762 B 486 B 387 B

U UE UE UE U U U U
U UE UE UE U U U U
U 1080 841 B 810 B U U U U
U U U U U U U U

22.7 16.8 18.6 11.2 19.2 19.9 9.6 B 7.1 B
118 77.7 R 201 R 99 R 193 108 83.4 91.3

0.64 2.3 U 1.2 UE 11.3 E UE UR

QUALIFIERS

R: Result rejected based on validation criteria

SS - 11 Z SS - 12 Z SS - 30 Z
DATE OF COLLECTION 9/15/1994 9/14/1994 9/13/1994

TABLE 5
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

INORGANIC CONSTITUENTS

DILUTION FACTOR 1 1 1
PERCENT SOLIDS 94 94.1 83.4

SAMPLE IDENTIFICATION

INORGANIC CONSTITUENTS (mg/kg) (mg/kg) (mg/kg)
Aluminum 4300 7030 20100
Antimony 9.7 BE 8.6 BE U
Arsenic 3.2 E 3.6 E 4.4
Barium 51.2 105 154
Beryllium 1.1 0.99 5.6
Cadmium 1.3 0.58 B 0.49 B
Calcium 83900 109000 171000
Chromium 12.6 E 11 E 10.0
Cobalt 5.7 B 6.2 B U
Copper 55 R 24.1 R 13.5 R
Iron 27500 12100 9400
Lead 90.7 E 108 E 93.2 R
Magnesium 13600 13700 21300
Manganese 305 313 1080
Mercury 0.11 0.15 0.13
Nickel 10.2 12.4 U
Potassium 652 B 1280 1240
Selenium UE UE U
Silver UE UE U
Sodium U U 1370
Thallium U U U
Vanadium 17.3 17.2 12.4
Zinc 76.7 R 108 R 59.0

E: Result qualified as estimated based on validation criteria

Cyanide U U 4.8 E

U: Compound analyzed for but not detected
B: Compound concentration is less than the CRDL but greater than the IDL



SS - 50 Z SS - 59 Z SS - 68 Z SS - 69 Z SS - 75 Z SS - 76 Z SS - 77 Z SS - 78 Z
9/8/1994 9/7/1994 9/1/1994 9/1/1994 9/6/1994 9/6/1994 9/2/1994 9/2/1994

1 1 1 1 1 1 1 1
94.3 94.3 82.1 82.5 83.4 86.6 82.7 83.6

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
2190 3010 4880 7170 6120 E 16100 E 15400 E 17600 E

U U U U 8.6 BE UE UE UE
1.3 B 2.0 E 4.6 7.3 5.8 E 4.8 E 3.3 E 3.3 E

14.1 B 32.6 B 70.3 71.0 E 108 178 140 213
U U U U 0.94 B 1.7 1.9 2.2
U UE U 0.90 BE 0.79 BE 0.87 BE UE UE

45000 29500 41100 80300 37400 69200 84200 85200
6.2 6.3 9.3 13.5 25.5 20.9 14.6 17.6

U U U 5.9 B U 10.7 B 5.4 B U
8.9 R 9.2 50.5 27.4 456 E 46.7 E 22.3 E 19.5 E
5750 7370 12800 15400 11300 E 21100 E 14600 E 14200 E
11.9 34.3 177 75.9 120 133 58.6 65.2

19800 8420 7430 31500 8230 17000 19500 16600
182 193 E 323 398 357 E 900 E 1400 E 2870 E

U 0.15 0.31 0.27 0.28 0.37 0.15 0.18
U U 14.3 18.2 15.5 E 20.6 E 13.6 E UE

660 B 327 B 643 B 1090 1060 2640 2440 2490
U UE U U U U U UE
U UE U U U U U UE
U U U U U U U U
U U U U U U U U

8.3 B 9.6 11.5 B 21.2 14.7 31.0 24.1 25.7
54.9 56.2 185 115 253 161 81.4 69.4
UR UR UR UR UR UR UR UR

QUALIFIERS

R: Result rejected based on validation criteria

SS - 60 Z SS - 67 Z SS - 70 Z
DATE OF COLLECTION 9/1/1994 8/29/1994 9/1/1994

TABLE 5 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

INORGANIC CONSTITUENTS

DILUTION FACTOR 1 1 1
PERCENT SOLIDS 85.1 78.8 82.7

SAMPLE IDENTIFICATION

INORGANIC CONSTITUENTS (mg/kg) (mg/kg) (mg/kg)
Aluminum 6720 15200 5400
Antimony U U U
Arsenic 4.7 9.2 6.7
Barium 68.2 E 186 93.0 E
Beryllium U 2.7 U
Cadmium 1.0 BE 2.4 0.91 BE
Calcium 29000 45900 144000
Chromium 11.7 24.7 9.6
Cobalt 5.5 B U U
Copper 16.5 128 E 30.3
Iron 25500 31700 10300
Lead 70.3 189 193
Magnesium 8190 5100 60400
Manganese 455 1010 489
Mercury 0.37 0.23 0.20
Nickel 12.9 20.1 16.8
Potassium 1250 975 B 657 B
Selenium U U U
Silver U U U
Sodium U U U
Thallium U U U
Vanadium 18.4 22.6 12.1
Zinc 97.8 522 127

E: Result qualified as estimated based on validation criteria

Cyanide UR 1.6 R UR

U: Compound analyzed for but not detected
B: Compound concentration is less than the CRDL but greater than the IDL



SS - 79 Z SS - 92 Z
8/31/1994 9/7/1994

1 1
80.4 85.9

(mg/kg) (mg/kg)
6340 E 6890
14.1 E U
4.6 E 4.7 E
86.7 103

1.0 B U
0.67 BE UE

65800 56700
8.3 19.1

U 5.6 B
24.8 E 37.0
9600 E 12400

79.7 160
20500 10400
704 E 656 E

0.30 0.38
UE 17.1

753 B 973 B
UE UE
UE UE

U U
U U

14.0 14.5
93.4 153
UR UR

QUALIFIERS

R: Result rejected based on validation criteria

9/9/1994

DILUTION FACTOR 1

TABLE 5 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SURFACE SOIL SAMPLING RESULTS

INORGANIC CONSTITUENTS

PERCENT SOLIDS 91.7
INORGANIC CONSTITUENTS (mg/kg)
Aluminum 7300

SAMPLE IDENTIFICATION SS - 93 Z
DATE OF COLLECTION

Antimony U
Arsenic 6.5
Barium 100
Beryllium 1.0 B
Cadmium 1.3
Calcium 52700
Chromium 13.7
Cobalt 7.2 B
Copper 49.2 R
Iron 21700
Lead 139 E
Magnesium 10100
Manganese 666
Mercury 0.15
Nickel 10.7
Potassium 1020 B
Selenium U
Silver U
Sodium U
Thallium U
Vanadium 17.3

E: Result qualified as estimated based on validation criteria

Zinc 149
Cyanide UR

U: Compound analyzed for but not detected
B: Compound concentration is less than the CRDL but greater than the IDL



SAMPLE IDENTIFICATION SB-24Z SB-24L SB- 34Z SB-34E SB-35Z SB - 36 Z SB - 36 G SB - 37 Z SB-37 H
SAMPLE DEPTH 0-8' 22 - 24' 0-8' 8-10' 0-8' 0-8' 12-14' 0-8' 14- 16'
DATE OF COLLECTION 9/7/1994 9/7/1994 9/9/1994 9/9/1994 8/16/1994 8/18/1994 8/18/1994 9/1/1994 9/1/1994
DILUTION FACTOR 5 1 1 1 4 10 1 1 1
PERCENT SOLIDS 92 80 93 90 93 92 80 93 80
SEMIVOLATILE ORGANIC (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chioroaniline
Hexachlorobutadlene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nltroanlllne
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

390 JE
U
U
U

230 JE
U
U
U
U
U
U

380 JE
U
U

500 JE
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

140 J
U
U
U
U
U
U
U
U
U
U

94 J
U
U

220 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U.
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

66 J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

43 J
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

SB-35E
0-8' 8-10'

9/8/1994 8/16/1994

TABLE 6
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

SEMI VOLATILE ORGANICS

96 J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

120 J
U
U
U

95 J
U
U
U
U
U
U

44 J
U
U

140 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

60 J
U
U

1 1
89 93

(ug/kg) (ug/kg)

SB-29Z



SAMPLE IDENTIFICATION SB-24Z SB-24L SB- 34Z SB-34E SB-35Z SB - 36 Z SB - 36 G SB - 37 Z SB-37 H
SAMPLE DEPTH 0-8' 22 - 24' 0-8' 8-10' 0-8' 0-8' 12-14' 0-8' 14- 16'
DATE OF COLLECTION 9/7/1994 9/7/1994 9/9/1994 9/9/1994 8/16/1994 8/18/1994 8/18/1994 9/1/1994 9/1/1994
DILUTION FACTOR 5 1 1 1 4 10 1 1 1
PERCENT SOLIDS 92 80 93 90 93 92 80 93 80
SEMIVOLATILE ORGANIC (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Dibenzofuran U 51 J U U U U U U U
2,4-Dinitrotoluene U U U U U U U U U
Diethylphthalate U U U U U U U U U
4-Chlorophenyl-phenylether U U U U U U U U U
Fluorene 570 JE 85 J U U U U U U U
4-Nitroaniline U U U U U U U U U
4,6-Dinitro-2-methylphenol U U U U U U U U U
N-Nitrosodiphenylamine U U U U U U U U U
4-Bromophenyl-phenylether U U U U U U U U U
Hexachlorobenzene U U U U U U U U U
Pentachlorophenol U U U U U U U U U
Phenanthrene 7100 E 420 280 J 110 J 1300 J 750 J 93 J 160 J 150 J
Anthracene 1100 JE 190 J 63 J U 500 J U 50 J 47 J 45 J
Carbazole 250 JE U J U U U U U U
Di-n-butylphthalate U U J U U U U U U
Fluoranthene 12000 E 800 540 250 J 4000 1400 J 210 J 460 240 J
Pyrene 8000 E 970 480 210 J 6900 1500 J 370 J 380 200 J
Butylbenzylphthalate U U U U U U U U U
3-3'-Dichlorobenzidine U U U U U U U U U
Benzo (a) anthracene 3400 E 410 J 270 J 120 J 3300 740 J 140 J 210 J 120 J
Chrysene 2800 E 440 300 J 150 J 3900 840 J 190 J 230 J 120 J
bls(2-Ethylhexyl)phthalate U 52 J U U 170 J U U 42 J U
Dl-n-octylphthalate U U U U U U U U U
Benzo(b)flouranthene 3800 E 390 J U U U U U U 130 J
Benzo(k)flouranthene 3400 E 380 J 190 J 90 J 2200 520 J 91 J 220 J 100 J
Benzo(a)pyrene 3300 E 390 J 190 J 82 J 3200 530 J 130 J 210 J 130 J
Indeno(1,2,3-cd)pyrene 1200 JE 190 J 75 J 60 J 900 J U U 82 J 55 J
Dibenz(a,h)anthracene 460 JE U U U 370 J U U U U
Benzo(g,h,i)perylene 890 JE 130 J 58 J 55 J 670 U U 69 J 51 J
TOTAL PAHs 49290 5249 2716 1227 29140 6680 1480 2371 1341
TOTAL CARCINOGEN PAHs 18360 2200 1295 602 15770 3030 691 212 655
TOTAL SVOCs 49770 5352 2716 1227 29310 6680 1480 2413 1341

QUALIFIERS
J: Compound found at a concentration below the detection limit U*: Data qualified as non-detect based on validation criteria 

U: Compound analyzed for but not detected

B: Compound found in method blank as well as sample
E: Data qualified as estimated based on validation criteria
D: Result from diluted run

SB-29Z SB-35E
0-8' 8-10'

TABLE 6 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

SEMI VOLATILE ORGANICS

9/8/1994 8/16/1994
1 1

89 93
(ug/kg) (ug/kg)

110 J U
U U

48 J U
U U

200 J U
U U
U U
U U
U U
U U
U U

1600 120 J
270 J 54 J

84 J U
370 J 84 J
1900 170 J
1400 140 J

U U
U U

860 62 J
1000 96 J
80 J U

U U
780 U
630 49 J
670 48 J
430 U

190 J U

11497 939

380 U
10614 855

4560 311



SAMPLE IDENTIFICATION SB - 43 Z SB - 43 L SB - 44 K SB - 52 Z SB - 52 F SB - 53 H SB - 54 Z SB - 54 I SB - 55 Z
SAMPLE DEPTH 0-8' 22- 24' 20-27 0-8 10-12' 14-16' 0-8' 16-18' 0-8'
DATE OF COLLECTION 9/12/1994 9/12/1994 9/12/1994 8/18/1994 8/18/1994 8/22/1994 8/18/1994 8/18/1994 8/23/1994
DILUTION FACTOR 1 1 4 1 1 1 1 10 1
PERCENT SOLIDS 84 73 82 85 87 79 83 73 84
SEMIVOLATILE ORGANIC (ug/kg) ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chioroaniline
Hexachlorobutadlene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nltroanlllne
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U*
U
U
U

150 J
U
U
U
U
U
U
U
U
U

510 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U*
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

72 J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

62 J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

5000
U
U
U

1900 J
U
U
U
U
U
U

560 J
U
U

790 J
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

87 J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

SB - 53 Z
0-8' 0-8'

9/12/1994 8/22/1994

TABLE 6 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

SEMI VOLATILE ORGANICS

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U*
U
U
U

54 J
U
U
U
U
U
U

58 J
U
U

88 J
U
U

U
U
U
U
U
U
U
U
U

340 J
U
U
U
U
U
U
U
U

39 J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1 1
82 89

(ug/kg) (ug/kg)

SB - 44 Z RE



SAMPLE IDENTIFICATION SB - 43 Z SB - 43 L SB - 44 K SB - 52 Z SB - 52 F SB - 53 H SB - 54 Z SB - 54 I SB - 55 Z
SAMPLE DEPTH 0-8' 22- 24' 20-27 0-8 10-12' 14-16' 0-8' 16-18' 0-8'
DATE OF COLLECTION 9/12/1994 9/12/1994 9/12/1994 8/18/1994 8/18/1994 8/22/1994 8/18/1994 8/18/1994 8/23/1994
DILUTION FACTOR 1 1 4 1 1 1 1 10 1
PERCENT SOLIDS 84 73 82 85 87 79 83 73 84
SEMIVOLATILE ORGANIC (ug/kg) ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Dibenzofuran 310 J U U U U U U 790 J U
2,4-Dinitrotoluene U U U U U U U U U
Diethylphthalate U U U 87 J U U U U U
4-Chlorophenyl-phenylether U U U U U U U U U
Fluorene 610 J U 200 J 43 J U U U 1900 J 41 J
4-Nitroaniline U U U U U U U U U
4,6-Dinitro-2-methylphenol U U U U U U U U U
N-Nitrosodiphenylamine U U U U U U U U U
4-Bromophenyl-phenylether U U U U U U U U U
Hexachlorobenzene U U U U U U U U U
Pentachlorophenol U U U U U U U U U
Phenanthrene 2900 540 J 1200 J 240 J U 140 J 180 J 13000 300 J
Anthracene 700 J U 280 J 72 J U 56 J U 3800 J 89 J
Carbazole 290 J U U U U U U U U
Di-n-butylphthalate U U U U U U U U 77 J
Fluoranthene 3900 U 1700 280 J U 300 J 250 J 12000 760
Pyrene 3100 U 1300 J 560 U 430 460 16000 870
Butylbenzylphthalate U U U U U U 76 J U U
3-3'-Dichlorobenzidine U U U U U U U U U
Benzo (a) anthracene 2000 U 700 J 220 J U 150 J 120 J 7100 370 J
Chrysene 1900 U 810 J 260 J U 190 J 160 J 7300 470
bls(2-Ethylhexyl)phthalate U U 670 J 53 J U U 48 J U 110 J
Dl-n-octylphthalate U U U U U U U U U
Benzo(b)flouranthene 2000 U 610 J 150 J U 160 J 110 J 6100 420
Benzo(k)flouranthene 2400 U 940 J 180 J U 78 J 68 J 3700 J 290 J
Benzo(a)pyrene 1700 U 660 J 200 J U 150 J 94 J 5700 390 J
Indeno(1,2,3-cd)pyrene 510 J U 380 J U U U U 3500 J 270 J
Dibenz(a,h)anthracene U U U U U U U 960 J U
Benzo(g,h,i)perylene 360 J U 340 J U U U U 2800 J 230 J
TOTAL PAHs 22590 540 9120 2277 0 1716 1442 90210 4587
TOTAL CARCINOGEN PAHs 10510 0 4100 1010 0 728 552 34360 2210
TOTAL SVOCs 23340 540 9790 2417 0 1716 1566 92900 4774

QUALIFIERS
J: Compound found at a concentration below the detection limit U*: Data qualified as non-detect based on validation criteria 

U: Compound analyzed for but not detected

B: Compound found in method blank as well as sample
E: Data qualified as estimated based on validation criteria
D: Result from diluted run

TABLE 6 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

SEMI VOLATILE ORGANICS

SB - 44 Z RE SB - 53 Z
0-8' 0-8'

9/12/1994 8/22/1994
1 1
82 89

(ug/kg) (ug/kg)
53 J U

U U
130 J U

U U
92 J U

U U
U U
U U
U U
U U
U U

560 260 J
160 J 48 J

U U
U U

700 310 J
1100 450

U U
U U

400 J 160 J
360 J 220 J
130 J 95 J

U U
350 J 180 J

570 96 J
320 J 160 J
97 J U

U U

5298 2358

76 J U
4931 1923
2097 816



SAMPLE IDENTIFICATION SB - 55 K SB - 56 Z SB - 70 Z SB - 70 H
SAMPLE DEPTH 20-27' 0-8' 0-8' 14-16'
DATE OF COLLECTION 8/23/1994 8/23/1994 9/19/1994 9/19/1994
DILUTION FACTOR 10 1 2 1
PERCENT SOLIDS 66 89 72 79
SEMIVOLATILE ORGANIC (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Phenol U U U U
bis(2-Chloroethyl)ether U U U U
2-Chlorophenol U U U U
1,3-Dichlorobenzene U U U U
1,4-Dichlorobenzene U U U U
1,2-Dichlorobenzene U U U U
2-Methylphenol U U U U
2,2'-oxybis(1-chloropropane) U U U U
4-Methylphenol 600 J U U U
N-Nitroso-di-n-propylamine U U U U
Hexachloroethane U U U U
Nitrobenzene U U U U
Isophorone U U U U
2-Nitrophenol U U U U
2,4-Dimethylphenol U U U U
bis(2-Chloroethoxy)methane U U U U
2,4-Dichlorophenol U U U U
1,2,4-Trichlorobenzene U U U U
Naphthalene 1400 J U 210 J 72 J
4-Chioroaniline U U U U
Hexachlorobutadlene U U U U
4-Chloro-3-methylphenol U U U U
2-Methylnaphthalene 1900 J U U U
Hexachlorocyclopentadiene U U U U
2,4,6-Trichlorophenol U U U U
2,4,5-Trichlorophenol U U U U
2-Chloronaphthalene U U U U
2-Nltroanlllne U U U U
Dimethylphthalate U U U U
Acenaphthylene 620 J 42 J 160 J U
2,6-Dinitrotoluene U U U U
3-Nitroaniline U U U U
Acenaphthene 2000 J U U U
2,4-Dinitrophenol U U U U
4-Nitrophenol U U U U

SB - 56 J DL
18-20'

8/23/1994
8
71

TABLE 6 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

SEMI VOLATILE ORGANICS

(ug/kg)
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

880 JD
U
U
U

410 JD
U
U
U
U
U
U
U
U
U

960 JD
U
U



SAMPLE IDENTIFICATION SB - 55 K SB - 56 Z SB - 70 Z SB - 70 H
SAMPLE DEPTH 20-27' 0-8' 0 - 8' 14-16
DATE OF COLLECTION 8/23/1994 8/23/1994 09/19194 9/19/1994
DILUTION FACTOR 10 1 2 1
PERCENT SOLIDS 66 89 72 79
SEMIVOLATILE ORGANIC (ug/kg) (ug/kg) ug/kg ug/kg
Dibenzofuran 1900 J U U U
2,4-Dinitrotoluene U U U U
Diethylphthalate U 300 J 1100 U
4-Chlorophenyl-phenylether U U U U
Fluorene 3500 J U U U
4-Nitroaniline U U U U
4,6-Dinitro-2-methylphenol U U U U
N-Nitrosodiphenylamine U U U U
4-Bromophenyl-phenylether U U U U
Hexachlorobenzene U U U U
Pentachlorophenol U U U U
Phenanthrene 18000 180 J 520 J 89 J
Anthracene 4300 J 57 J 170 J 44 J
Carbazole 880 J U U U
Di-n-butylphthalate U U U U
Fluoranthene 12000 490 990 250 J
Pyrene 15000 730 1100 210 J
Butylbenzylphthalate U U U U
3-3'-Dichlorobenzidine U U U U
Benzo (a) anthracene 7100 290 J 620 J 140 J
Chrysene 9000 330 J 780 J 180 J
bls(2-Ethylhexyl)phthalate 960 J 140 J U U
Dl-n-octylphthalate U U U U
Benzo(b)flouranthene 6300 300 J 670 J 110 J
Benzo(k)flouranthene 4600 J 180 J 640 J 120 J
Benzo(a)pyrene 7000 280 J 540 J 100 J
Indeno(1,2,3-cd)pyrene 4200 J U 200 J 67 J
Dibenz(a,h)anthracene U U U U
Benzo(g,h,i)perylene 4600 J U 140 J 51 J
TOTAL PAHs 99620 2879 6740 1433
TOTAL CARCINOGEN PAHs 38200 1380 3450 717
TOTAL SVOCs 105860 3319 7840 1433

QUALIFIERS
J: Compound found at a concentration below the detection limit U*: Data qualified as non-detect based on validation criteria 

U: Compound analyzed for but not detected

B: Compound found in method blank as well as sample
E: Data qualified as estimated based on validation criteria
D: Result from diluted run

SB - 56 J DL
18-20'

TABLE 6 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

SEMI VOLATILE ORGANICS

8/23/1994
8
71

(ug/kg)
760 JD

U
U
U

1300 JD
U
U
U
U
U
U

9200 D
1600 JD
490 JD

U
9900 D

11000 D
U
U

5300 D
5300 D

U
U

63240
25600
64900

4500 D
3500 JD
4100 D

2900 JD
U

2800 JD



SB - 24 Z SB - 34 E SB-35 Z SB-35E SB-36 G SB - 37 Z SB - 43 G SB - 43 L
0 - 8' 8-10' 0-8' 8-10' 12-14' 0-8' 0-8' 22-24

9/7/1994 9/9/1994 8/16/1994 8/16/1994 8/18/1994 9/1/1994 9/12/1994 9/12/1994
1 1 1 1 1 1 1 1

92 90 93 81 87 87 95 73
(ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)

U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U 4.5 PY U U U U U
U U U U U U U U
U U 4.7 Y U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U

3.8 U U U U U U U
U U U U U U U U
U U U U U U U U

4.5 R U U 6.7 P U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U 48 U U U U U

0.00 0.00 48.00 0.00 0.00 0.00 0.00 0.00
QUALIFIERS
U: Compound analyzed for but not detected
B: Compound found in blank as well as the sample
J: Compound found at a concentration below the detection limit
P: Greater than 25% difference between the two GC columns
Y: Presence of these pesticide components are suspect
R: Result rejected based on validation criteria

SB - 24 L SB - 34 Z SB-36Z
SAMPLE DEPTH 22 - 24' 0-8' 0-8'

TABLE 7
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

PESTICIDES/PCBs

DATE OF COLLECTION 9/7/1994 9/9/1994 8/18/1994
DILUTION FACTOR 10 1 5

SAMPLE IDENTIFICATION

PERCENT SOLIDS 80 93 92
PESTICIDE/PCBs (ug/kg) (ug/kg) (ug/kg)
alpha-BHC U U U
beta-BHC U U U
delta-BHC U U U
gamma-BHC (Lindane) U U U
Heptachlor U U U
Aldrin U U U
Heptachlor epoxide U U U
Endosulfan I U U U
Dieldrin U U U
4,4'-DDE U U U
Endrin U U U
Endosulfan II U U U
4,4'-DDD U U U
Endosulfan sulfate U U U
4,4'-DDT U U U
Methoxychlor U U U
Endrin ketone U U U
Endrin aldehyde 16 JP 3.9 R U
alpha-Chlordane U U U
gamma-Chlordane U U U
Toxaphene U U U
Aroclor-1016 U U U
Aroclor-1221 U U U
Aroclor-1232 U U U

U U

Aroclor-1242 U U U
Aroclor-1248 U U U

TOTAL PCBs 0.00 0.00 0.00

Aroclor-1254 U U U
Aroclor-1260 U



SB - 44 Z SB - 52 F SB - 53 G SB - 53 H SB - 54 I SB-55G SS - 55 K SB - 56 G
0-8' 10 -17 0 - 8' 14 -16' 16 -18' 0-v 20-2Z 0 - 8'

9/12/1994 8/18/1994 8/22/1994 8/22/1994 8/18/1994 8/23/1994 08r23/94 8/23/1994
1 1 1 1 5 1 10 1

82 80 89 79 73 84 66 89
(ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) ug/kg ug/kg ug/kg

U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U 9.9 P U U 37 JP U

4.5 U U U U U U U
4.4 R U U 4.6 P U 17 140 U

U U U 5.6 U U U U
U U 4.1 U U U U U
U U U U U U U U
U U U U U U 46 J U
U 5.6 U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U U U U
U U U U U 16 JP U U
U U U U U U U U

0.00 0.00 0.00 0.00 0.00 16.00 0.00 0.00
QUALIFIERS
U: Compound analyzed for but not detected
B: Compound found in blank as well as the sample
J: Compound found at a concentration below the detection limit
P: Greater than 25% difference between the two GC columns
Y: Presence of these pesticide components are suspect
R: Result rejected based on validation criteria

SB-44K SB - 52 G SB - 54 G
SAMPLE DEPTH 20-22' 0 - 8' 0 - 8'

TABLE 7 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

PESTICIDES/PCBs

DATE OF COLLECTION 9/12/1994 8/18/1994 8/18/1994
DILUTION FACTOR 1 1 1

SAMPLE IDENTIFICATION

PERCENT SOLIDS 82 85 83
PESTICIDE/PCBs (ug/kg) (ug/kg) (ug/kg)
alpha-BHC U U U
beta-BHC U U U
delta-BHC U U U
gamma-BHC (Lindane) U U U
Heptachlor U U U
Aldrin U U U
Heptachlor epoxide 2.6 R U U
Endosulfan I U U U
Dieldrin 6.6 R U U
4,4'-DDE 10 U U
Endrin U U U
Endosulfan II 8.4 Y U U
4,4'-DDD U U U
Endosulfan sulfate U U U
4,4'-DDT 21 PY U U
Methoxychlor U U U
Endrin ketone U U U
Endrin aldehyde 5.7 R U 6.1 P
alpha-Chlordane 2.7 U U
gamma-Chlordane U U U
Toxaphene U U U
Aroclor-1016 U U U
Aroclor-1221 U U U
Aroclor-1232 U U U

U U

Aroclor-1242 U U U
Aroclor-1248 U U U

TOTAL PCBs 100.00 0.00 0.00

Aroclor-1254 U U U
Aroclor-1260 100 P



SB-56J
18 - 20'
8/23/1994

2
71

ug/kg
U
U
U
U
U
U
U
U
U
U

31 PY
U

21
U

19 Y
U
U
U
U
U
U
U
U
U
U
U
U

82 JP

82.00
QUALIFIERS
U: Compound analyzed for but not detected
B: Compound found in blank as well as the sample
J: Compound found at a concentration below the detection limit
P: Greater than 25% difference between the two GC columns
Y: Presence of these pesticide components are suspect
R: Result rejected based on validation criteria

SAMPLE DEPTH 0-8' 14-16'

TABLE 7 (CONT'D)
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

PESTICIDES/PCBs

DATE OF COLLECTION 9/19/1994 9/19/1994

DILUTION FACTOR 2 1

SAMPLE IDENTIFICATION SB - 70 G SB - 70 H

PERCENT SOLIDS 72 79
PESTICIDE/PCBs ug/kg ug/kg
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

59 JP

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

TOTAL PCBs 59.00 0.00



SB - 35 Z SB - 35 E SB - 36 Z SB - 37 Z SB - 37 H SB - 43 Z SB - 43 L
0 - 8' 8 - 10' 0 - 8' 0 - 8' 14 - 16' 0-8' 22- 24'

8/16/1994 8/16/1994 8/18/1994 9/1/1994 9/1/1994 9/12/1994 9/12/1994
1 1 1 1 1 1 1

93.2 92.8 91.8 87.0 80.0 84.3 73.1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

3310 2940 3950 6470 3590 9310 10500
U U U U U U U

2.8 3.0 3.0 4.3 4.3 5.6 21.4
22.9 B 13.2 B 35.4 B 85.4 E 34.6 BE 109 60.6

U U U U U U U
U 0.42 B U U 1.1 BE 0.70 B 2.3

47700 33700 51900 51900 60800 77100 38900
5.7 5.4 7.9 9.5 13.6 15.4 18.3

U U U U U 7.4 B 10.9 B
8.7 7.3 16.9 17.9 15.8 47.9 R 35.4 R

8400 8490 8310 16600 12700 18800 19900
32.2 6.1 35.7 37.7 25.1 195 94.7 R
9600 5970 9180 12200 24400 14900 14200
271 228 348 563 497 505 375

U U U U 0.14 U 0.28
9.2 9.0 10.9 9.8 U 14.1 27.9

520 B 548 B 519 B 927 B 527 B 1220 1290
U U U U U U U
U U U U U U U
U U U U U U U
U U U U U U U

10.6 13.3 10.2 15.9 13.2 22.7 24.8
45.1 32.1 68.2 106 108 172 428

R R R R R UE UE
QUALIFIERS

E: Result qualified as estimated based on validation criteria

TABLE 8
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

INORGANIC CONSTITUENTS

9/9/1994 8/18/1994

SAMPLE IDENTIFICATION SB - 29 Z SB - 34 Z SB - 34 E SB - 36 G

89.7 79.5

SAMPLE DEPTH 0 - 8' 0 - 8' 8 - 10' 12 - 14'
DATE OF COLLECTION 9/8/1994 9/9/1994

3990 3750

DILUTION FACTOR 1 1 1 1
PERCENT SOLIDS 88.9 93.4

3.2 2.5

INORGANIC CONSTITUENTS (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum 8010 7500

U U

Antimony 11.5 B 6.4 B 9.7 B U
Arsenic 9.3 4.3

121000 32800

Barium 145 53.5 26.8 B 18.7 B
Beryllium U U

U U

Cadmium 0.58 B U 0.76 B U
Calcium 56400 72800

15900 10100

Chromium 15.3 9.0 7.3 7.5
Cobalt 5.4 B 4.8 B

43500 7710

Copper 85.7 R 16.5 R 6.8 R 14.5
Iron 15500 10100

U U

Lead 221 R 36.2 E 16.9 12.9
Magnesium 11400 11900

783 B 816 B

Manganese 1220 303 1450 317
Mercury 0.21 U

U U

Nickel 14.6 10.5 U 13.5
Potassium 822 B 923 B

U U

Selenium U U U U
Silver U U

45.8 51.4

Sodium 3200 U U U
Thallium U U

R

R: Result rejected based upon validation criteria

Vanadium 15.8 13.5 15.7 10.2 B
Zinc 165 64.3

U: Compound analyzed for but not detected
B: Compound concentration is less than the CRDL but greater than the IDL

Cyanide R R UE



SB - 52 F SB - 53 Z SB - 53 H SB-55Z SB-55K SB-56Z SB-56J
10- 12' 0-8' 14- 16' 0-8' 20- 22' 0-8' 18- 20'

8/18/1994 8/22/1994 8/22/1994 8/23/1994 8/23/1994 8/23/1994 8/23/1994
1 1 1 1 1 1 1

87.1 89.0 79.0 84.0 66.5 88.9 70.9
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

8320 3540 8510 3120 8410 3260 7310
U U U U 19.6 U 15.1 B

3.3 3.6 5.3 2.6 24.2 3.4 45.6
72.1 24.7 B 54.4 34.5 B 778 14.5 B 702

U U U U U U U
U U U U 4.8 E U 4.9 E

62900 29800 49400 34000 20100 40700 16300
10.8 7.2 31.3 7.7 55.3 6.5 36.1

7.9 B U 8.2 B U 11.6 B U 7.5 B
12.8 12.9 E 22.6 E 49.7 E 430 E 9.9E 344 E

14800 10200 22200 8560 30900 8250 32100
11.4 71.7 30.2 44.6 1190 10.4 1000

25500 9050 20000 13500 2370 8770 3850
417 271 715 256 314 252 258

U U 0.19 0.12 2.2 U 2.4
17.8 U 18.3 U 50.4 9.1 38.9
2000 729 B 1560 574 B 884 B 630 B 460 B

U U U U 2.5 E U 1.3
U U U U U U U

1400 U 3650 1910 39100 U 1760
U U U U U U U

20.6 11.1 23.4 11.9 33.2 11.3 24.5
53.1 54.4 163 120 1140 45.4 1040

R R R R R R R
QUALIFIERS

E: Result qualified as estimated based on validation criteria

TABLE 8
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

INORGANIC CONSTITUENTS

8/18/1994 8/18/1994

SAMPLE IDENTIFICATION SB - 44 Z SB - 44 K SB - 52 Z SB - 54 Z

84.8 83.1

SAMPLE DEPTH 0-8' 20- 22' 0-8' 0-8'
DATE OF COLLECTION 9/12/1994 9/12/1994

5760 4880

DILUTION FACTOR 1 1 1 1
PERCENT SOLIDS 81.9 82.0

4.5 3.7

INORGANIC CONSTITUENTS (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum 8140 9870

U U

Antimony 11.1 B 17.0 U U
Arsenic 4.2 15.3

46100 107000

Barium 85.2 192 50.6 115
Beryllium 0.93 B U

U U

Cadmium 2.1 4.2 0.56 B U
Calcium 155000 59100

17300 11300

Chromium 13.6 22.1 16.9 7.9
Cobalt U 9.6 B

12600 9980

Copper 13.5 R 35.4 R 26.4 44.3
Iron 12200 31100

U 0.14

Lead 68.4 580 R 78.3 253
Magnesium 19400 15400

735 B 1120 B

Manganese 685 893 448 579
Mercury U 0.16

U U

Nickel U 23.0 13.9 13.0
Potassium 1460 1380

U U

Selenium U 3.0 U U
Silver U U

136 115

Sodium U U U U
Thallium U U

R

R: Result rejected based upon validation criteria

Vanadium 22.0 26.4 18.8 16.4
Zinc 117 307

U: Compound analyzed for but not detected
B: Compound concentration is less than the CRDL but greater than the IDL

Cyanide UE UE 1 R



QUALIFIERS

E: Result qualified as estimated based on validation criteria

SB - 70 Z SB- 70 H SB - 80
SAMPLE DEPTH 0-8' 14- 16' 14'-16'

TABLE 8
NFTA - OUTER HARBOR

GREENBELT SHORELINE IMPROVEMENT PROJECT
SOIL BORING SAMPLE RESULTS

INORGANIC CONSTITUENTS

DATE OF COLLECTION 9/19/1994 9/19/1994 6/19/1995
DILUTION FACTOR 1 1 1

SAMPLE IDENTIFICATION

PERCENT SOLIDS 72.5 79.4 75.0
INORGANIC CONSTITUENTS (mg/kg) (mg/kg) (mg/kg)
Aluminum 10200 6470 NA
Antimony U U NA
Arsenic 10.6 3.6 NA
Barium 98.1 44.0 B NA
Beryllium 1.0 B U NA
Cadmium 2.2 1.3 NA
Calcium 60300 50500 NA
Chromium 25.9 15.6 NA
Cobalt 9.9 B 6.4 B NA
Copper 43.5 11.9 329
Iron 24300 14100 NA
Lead 153 16.7 1630 E
Magnesium 18500 22100 NA
Manganese 568 434 NA
Mercury 0.36 U NA
Nickel 22.3 U NA
Potassium 2110 1710 NA
Selenium U U NA
Silver U U NA
Sodium U U NA

NA

Thallium U U NA
Vanadium 30.0 22.0 NA

R: Result rejected based upon validation criteria
U: Compound analyzed for but not detected
B: Compound concentration is less than the CRDL but greater than the IDL

Zinc 218 94.5 754
Cyanide U U
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Figure 1

Niagara Frontier Transportation Authority

Port-Greenbelt Shoreline Improvement Project

Site Location Plan
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Figure 2

Niagara Frontier Transportation Authority

Port-Greenbelt Shoreline Improvement Project

Project Organization
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APPENDIX A 

SURVEY MAP, METES AND BOUNDS 























 

 

 

 

 

 

APPENDIX B 

DIGITAL COPY OF THE FER (CD) 



 

 

 

 

 

APPENDIX C 

RECORD DRAWINGS 























































































































































 

 

 

 

 

APPENDIX D 

CONTRACTOR SUBMITTALS (CD) 



 

 

 

 

 

APPENDIX E 

REMEDIATION- RELATED PERMITS (CD) 



 

 

 

 

 

APPENDIX F 

DIGITAL RECORDS OF CONSTRUCTION DOCUMENTATION 

(THREE CDS) 

 

F-1 Daily and Monthly Reports  

CAMP Field Data Sheets and Air Monitoring Data  

F-2 Imported Materials Documentation  

 Weigh Tickets for Imported Materials 

 Weigh Tickets for Excavated Soil/Fill 

 Weigh Tickets for Materials Disposed Offsite 

 Meeting Minutes 

 Certified Grades 

 Change Orders 

Monitoring Well Locations 

 Well Decommissioning 

F-3 Project Photo Log (CD)  



 

 

 

 

 

APPENDIX G  

DESIGN MEMORANDUM - BELL SLIP SLOUGHING/EROSION 
                                           REPAIR (CD) 



 

 

 

 

 

SEE APPENDIX E FOR CD 

 



 

 

 

 

 

APPENDIX H 

DESIGN ANALYSIS REPORT - BELL SLIP CORRECTIVE ACTION 
              FOR BANK STABILIZATION (PHASES I AND II) (CD) 



 

 

 

 

 

SEE APPENDIX E FOR CD 

 



 

 

 

 

 

APPENDIX I 

ANALYTICAL DATA (CD) 



 

 

 

 

 

SEE APPENDIX E FOR CD 

 



 

 

 

 

 

APPENDIX J 

ENVIRONMENTAL EASEMENT 





























 

 

 

 

 

APPENDIX K 

FINAL SITE INSPECTION AND ACCEPTANCE (CD) 



 

 

 

 

 

SEE APPENDIX E FOR CD 

 



 

 

 

 

 

APPENDIX L  

CONSTRUCTION COST SUMMARY 

 



01151-1  Survey & Stakeout $101,800.00 1 LS $101,800.00

01500-1  Field Office Equipment & Furnishings $45,000.00 1 LS $45,000.00

02050-1  Removal of Shoreline Rubble $9.00 44,077.15 TN $396,694.35

02050-2  Processing of Shoreline Rubble $9.00 44,077.15 TN $396,694.35

02050-3  Disposal of Unsuitable Rubble & Debris $16.00 684.62 TN $10,953.92

02110-1  Site Clearing $12,000.00 17 AC $204,000.00

02120-1  Erosion & Sediment Control $85,000.00 1 LS $85,000.00

02210-1  Off-Site Fill (Clean) $24.25 17,628.00 CY $427,470.03

02210-2  On-Site Fill (Dry Excavated Material Reused) $2.75 27,238.99 CY $74,907.22

02210-3  Site Grading $0.95 63,504.00 SY $60,328.80

02225-1  Excavation & Embankment (Dry Material) $2.75 14,801.85 CY $40,705.09

02225-2  Excavation (Wet Material) $12.00 60,574.24 CY $726,890.88

02225-3  Excavation of Concrete & Asphalt Pavement $11.00 936.66 CY $10,303.26

02250-1  Placement of Crushed Rubble for Aquatic Shelf $26.00 144 CY $3,744.00

02250-2  Placement of Concrete Slabs for Lunkers $1,500.00 4 EA $6,000.00

02375-1  Geotextile Fabric Type 1 $2.45 37,671.59 SY $92,295.40

02375-2  Geotextile Fabric Type 2 $1.26 63,504 SY $80,015.04

02460-1  Utility Poles $5,000.00 15 EA $75,000.00

02487-1  Armor Stone $65.00 61,333.56 TN $3,986,661.40

02487-2  Bedding Stone $41.00 50,712.68 TN $2,079,219.88

02875-1  Graphic Trail Sign (allowance) $6,000.00 2 EA $12,000.00

02940-1  Planting - Aquatic Plants $9.00 2,454 EA $22,086.00

02940-2  Planting - Wetland Plants $35.00 4,363 EA $152,705.00

05501-1  RCRA Hazardous Waste Transp.& Contain. $350.00 0 TN $0.00

304-1  Reuse of Crushed Rubble Material $7.00 2,340 CY $16,380.00

05304.12M  Subbase Crse Ty 2 w/Recycle Conc Material $29.00 0 CY $0.00

08520.5014M  Saw-Cutting Pavement $10.00 228 LF $2,280.00

607.3103M  Chain-Link Fence, 8 ft High $27.00 330 LF $8,910.00

607.4066M  Fence Gate, Dbl Leaf, 20-ft Opening $1,650.00 1 EA $1,650.00

10607.62M  Removing Chainlink Fence $10.00 275 LF $2,750.00

608.020101M  Asphalt Concrete Bicycle Paths $72.00 2,340.55 TN $168,519.60

610.0203M  Establishing Native Grasses $105.00 270 LB $28,350.00

610.0301M  Establishing Wildflower Meadow Mix $320.00 20 LB $6,400.00

610.0302M  Establishing Wetland Mix $1,750.00 3 LB $5,250.00

610.0303M  Establishing Wildflower Accent Mix $468.75 8 LB $3,750.00

611.0201M  Trees $325.00 62 EA $20,150.00

611.0202M  Live Whips $45.00 171 EA $7,695.00

611.0401M  Shrubs $42.00 618 EA $25,956.00

613.010101M  Topsoil $32.00 5,150 CY $164,800.00

613.010102M  Applying Soil Amendment $29.00 1,614 CY $46,806.00

615.03M  Watering Vegetation $0.50 37,080 GAL $18,540.00

SUMMARY TABLE OF CONSTRUCTION COSTS

NFTA - OUTER HARBOR
GREENBELT SHORELINE IMPROVEMENT PROJECT

ITEM NO. DESCRIPTION OF WORK UNIT PRICE
QUANTIT

Y
UNITS

VALUE OF WORK 

COMPLETED

J:\11174825.00000\EXCEL\Final Engineering Report\SUMMARY COST TABLE.xls PAGE 1 OF 2



SUMMARY TABLE OF CONSTRUCTION COSTS

NFTA - OUTER HARBOR
GREENBELT SHORELINE IMPROVEMENT PROJECT

ITEM NO. DESCRIPTION OF WORK UNIT PRICE
QUANTIT

Y
UNITS

VALUE OF WORK 

COMPLETED

05615.75  Timber Bollards $795.00 0 EA $0.00

619.17M  Temporary Concrete Barrier $75.00 150 LF $11,250.00

623.11M  Crushed Gravel (In-place measure) $36.00 47 CY $1,680.12

623.12M  Crushed Stone (In-place measure) $32.00 780.88 CY $24,988.16

640.10M  White Paint Reflec. Pavement Stripes $3.75 0 LF $0.00

640.13M  White Paint Reflec. Pavement Symbols $500.00 0 EA $0.00

645.7102M  Ground Mounted Sign Panels,R,P,M,W $15.00 8 SF $120.00

645.73M  Ground Mounted Sign Panels, G,I $15.00 5 SF $75.00

645.81M  Type A Sign Posts $295.00 4 EA $1,180.00

699.0401M  Mobilization Phase 1 & 2 $427,526.10 1 LS $427,526.10

PCO #001   Bedding Stone Revision -$3.00 20,000.00 TON ($60,000.00)

PCO # 002   Tecumseh CDF Site Access Agreement -$3,000.00 1 LS ($3,000.00)

PCO #003 Site Building/Facility Use and Demolition $0.00 1 LS $0.00

PCO #013   Concrete Moorings $2,500.00 3 EA $7,500.00

PCO #015   Segregation $240,733.72 1 LS $240,733.72

PCO #017   Bedding Stone Revision -$3.00 30,712.68 TON -$92,138.04

PCO # 016 Stockpiling/Handling/Processing Wet Excavated $88,278.93 1 LS $88,278.93
Material

PCO # 019 Extension of Contract Time Completion $0.00 1 LS $0.00

PCO # 020 12" Storm Sewer and Yard Drains $6,450.00 1 LS $6,450.00

PCO # 023 Revetment Habitat $11,396.12 1 LS $11,396.12

PCO # 024 Installation and Removal of Goose Fence $15,966.88 1 LS $15,966.88

PCO # 026 Silt Fence Installation Around Perimeter of Bell $9,129.20 1 LS $9,129.20

PCO # 027 Armor Stone Placement along Eastern Shore of $9,374.00 1 LS $9,374.00

PCO # 030 Resetting Two Groups of Utility Poles in Bell Slip $4,038.54 1 LS $4,038.54

PCO # 031 Additional Erosion Protection on Bell Slip Embank $225,318.99 1 LS $225,318.99

PCO #032 Off-Site Fill Material ( 50-50 Blend) $58.95 3,012.43 TON $177,582.75

PCO# 033 Remove Existing Debris in Vicinity of Bell Slip $4,115.00 1 LS $4,115.00

PCO # 034 Installation of Armor Stone in Bell Slip $9,751.50 1 LS $9,751.50

PCO #035 Additional Coconut Erosion Control Matt $19,512.03 1 LS $19,512.03

PCO #036 Relocation of Jersey Barriers $2,850.00 1 LS $2,850.00

PCO #037 Relocation of NYSDEC Project Signs $1,268.48 1 LS $1,268.48

PCO #038 Relocation of Armor Stone $5,540.24 1 LS $5,540.24

PCO #039 Additional Cost for Asphalt Trail Subgrade Materia $40,882.20 1 LS $40,882.20

PCO #040 Furnish and Install Concrete Benches/Trash Cans $12,000.00 1 LS $12,000.00

PCO #041 Phase I - Corrective Action at Bell Slip $416,000.00 1 LS $416,000.00

PCO #042 Phase II - Corrective Action at Bell Slip $61,960.00 1 LS $61,960.00

TOTAL CONSTRUCTION COST $11,299,991.14
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