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Certification
I, Robert E. Murphy certify that I am currently, had have been for at all pertinent times
hereinafter mentioned a registered Professional Engineer in the State of New York. I was
responsible throughout URS’s involvement in the project as the individual who had primary
engineering responsibility for determining that implementation of the subject remedial program,
satisfied the requirements of the remedial program, with the exception of the Phase II-1 work
discussed, but performed by others and not directly under the control of URS Corporation.
I certify that the data submitted to the USEPA demonstrates that the remediation requirements
set forth in the Final (100%) Design Report – Revision 2 – Phase II-2 for the subject remedial
program have been or will be achieved in accordance with the time frames established.
URS Corporation personnel and its subcontractors have observed the remedial construction
activities at the Former Sinclair Refinery Site according to generally accepted practices. Based
on field observations and inspections made by on-site personnel, field and laboratory test data,
and data provided by the Contractors and their subcontractors, URS certifies that the Phase II-2
remedial construction at the site has been performed in substantial compliance with the Final
(100%) Design Report – Revision 2 – Phase II-2 Remediation at Operable Unit 2, except as
noted herein.
I certify that all use restrictions, Institutional Controls, Engineering Controls, and/or any
operation and maintenance requirements applicable to the Site are contained in environmental
easements created and recorded pursuant ECL 71-3605 and that all affected local governments,
as defined in ECL 71-3603, have been notified that such easements have been recorded.
I certify that a Site Management Plan has been submitted to the New York State Department of
Environmental Conservation for the continual and proper operation, maintenance, and
monitoring of all Engineering Controls employed at the Site, including the proper maintenance
of all remaining monitoring wells, and that such plan has been approved by the Department.
____________________________
Robert E. Murphy, V.P., P.E.
URS Corporation
NYS License No. 065031

________________
DATE
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SECTION ONE
1.0

Section 1 ONE

Introduction
Introduction

This “Final Remedial Action Report” (Final RA Report) documents the Operable Unit 2 (OU2)
Phase II remedial actions conducted on behalf of the Atlantic Richfield Company (ARC) at the
Former Sinclair Refinery Site in Wellsville, New York. The previously completed OU1 work
and the previously completed OU2 Phase I work are summarized herein, but is not the subject of
this report. This report also has been prepared to satisfy the needs of a “Final Engineering
Report” (FER).
The subject of this report, the OU2 Phase II work, which was performed in two stages between
2007 and 2012. Phase II-1 involved installation of a groundwater collection trench system and an
engineered Treatment Wetlands System for groundwater treatment. Phase II-2 involved the
removal and onsite disposal of Main Drainage Swale and Genesee River river sediments, as well
as final site restoration and the installation of permanent mid-slope sheet piling.
A portion of the OU2 Phase II-1 work was performed in 2007 by WRSCompass, (Compass)
which was formerly known as Compass Environmental, Inc. The remaining Phase II-1 work was
performed by Envirocon, Inc. (Envirocon) after they mobilized to the site to start the OU2 Phase
II-2 work. Other portions of the Phase II-1 work documented in this report were performed by
On-Site Health and Safety Services, Inc. (On-Site). SECOR Engineering, P.C. oversaw the
initial Compass work, and URS Corporation (URS) oversaw the remainder of the Phase II-1
work and all of the Phase II-2 work.
This report has been prepared in accordance with the requirements of the OU2 Record of
Decision (ROD), which was issued by the United States Environmental Protection Agency
(USEPA) on September 30, 1991, and the Unilateral Administrative Order (UAO), dated
September 8, 1992, between USEPA and ARC. Specifically, this report addresses the
requirements for a “Final Report for Construction of the Remedial Action” as called for in
Paragraph 47 of the UAO along with USEPA OSWER Directive 9320.2-22 “Close Out
Procedures for National Priority List Sites”. In accordance with the desires of USEPA and the
New York State Department of Environmental Conservation (NYSDEC) this report has been
prepared in accordance with the requirements of NYSDEC’s guidance document DER-10,
Technical Guidance for Site Investigation and Remediation, specifically Section 5.8,
Construction Completion and Final Engineering Report.
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SECTION TWO
2.0

Section 2 TWO

Background
Background

This section provides a brief summary of background information for the Former Sinclair
Refinery Site. The background information includes a site description, site history, and a
summary of previous remedial work at the site.

2.1

SITE DESCRIPTION

The Former Sinclair Refinery Site is in the Town and Village of Wellsville, Allegany County,
New York, and is identified as a portion of Greater Lots 17, 18, 19 and 20, Township No. 2
Range No. 1, of the Morris Reserve. This site is approximately 10 miles north of the border
between New York and Pennsylvania. As shown in Figure 1, the site is irregularly shaped. The
east side of the site is bounded by the northerly flowing Genesee River. The west side of the site
is bounded by South Brooklyn Avenue, which is also known as River Road or County Route 44.
The boundaries of the site are fully described in Appendix A: Survey Map, Metes and Bounds.
As shown in detail in Appendix A, the site is currently occupied by a number of commercial or
manufacturing businesses and the Wellsville campus of the State University of the New York
(SUNY) – Alfred. The SUNY – Alfred Wellsville campus is a vocational-technical school that
offers courses in heating, ventilation, cooling and air conditioning, auto mechanics, construction,
electrical, culinary arts, and other vocational programs. Most of the former refinery structures
were removed before 1964. Many of the remaining refinery buildings have been renovated and
are now part of the SUNY campus. The remainder of the original refinery buildings still
standing are vacant.

2.2

HISTORY

The refinery was built in the late 1800s to process crude oil from New York and Pennsylvania.
The Wellsville Refining Company originally operated the refinery. In 1919, the Sinclair
Refining Company purchased the facility. Sinclair owned and operated the facility until 1958.
Products that were produced at the refinery include heavy oils and grease for lubrication, light
oils for fuel, lighter fluid, gasoline, aniline, naphtha, and paraffin.
The refinery suffered substantial damages from fires in 1939 and 1958. The refinery was rebuilt
after the 1939 fire. Refining operations were terminated after the 1958 fire.
Sinclair transferred ownership of parcels at the site to several entities, which included the Town
and Village of Wellsville, after the refinery closed. Since that time, various entities have held
title to portions of the former refinery. Sinclair began remediation activities in 1992. In 1969
Sinclair was acquired by ARC who in turn was acquired by British Petroleum Amoco (BP) in
2000. ARC completed the remediation activities and transferred ownership of the remaining
Sinclair property to SUNY Alfred, including the wetland treatment area and the Central Elevated
Landfill Area (CELA).

2.3

HISTORY OF SITE REMEDIATION

The overall site remediation phases of the project have involved the following:


Initial channel construction and controls in the Genesee River;



Consolidation of onsite waste and impacted soils into a capped, onsite containment cell;
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Background



Well-based groundwater collection system with conventional water treatment; three Air
Sparging / Soil Vapor Extraction (AS/SVE) systems, replacement of the groundwater
extraction wells with a groundwater collection trench and pumping stations;



Replacement of the conventional groundwater treatment plant with an engineered Treatment
Wetlands System;



River and drainage swale sediment excavation, with disposal in the onsite containment cell;



Implementation of a Performance –Based Groundwater Monitoring Program; and



Final Site Restoration.

As previously discussed the project was completed under two Operable Units with sub phases
which are described in more detail in the following sections. A chronology of events in tabular
summary is provided in Section 3.3.

2.4

PURPOSE OF FINAL REMEDIAL ACTION REPORT / FINAL ENGINEERING
REPORT

This report will serve both as a Final RA Report to document the implementation of remedial
actions undertaken and as a FER to document implementation of the complete remedial program.
It serves as a mandatory prerequisite to the issuance of a certificate of completion or closure
letter, and includes the necessary FER certification for the remedial program provided in DER 10 Section 1.5, Certifications. An electronic copy of the Final RA Report/FER is included in pdf
format on a compact disc provided as Appendix B.
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3.0

Section 3 THREE

Previous Remedial Actions

Previous Remedial Actions

The Former Sinclair Refinery Site was added to the National Priority List in 1983. There are two
Operable Units (OUs) at the site. OU1 is a 10-acre landfill area in the southern portion of the
site and is also known as the Central Elevated Landfill Area (CELA). OU2 is the former refinery
area in the northern portion of the site.

3.1

OPERABLE UNIT 1 - REMEDIAL ACTIONS

The Remedial Investigation (RI), Feasibility Study (FS), and remedial action were completed for
OU1 in accordance with the 1985 Record of Decision (ROD) for OU1. The remedial actions for
OU1 included:


Channel construction and controls within the Genesee River;



Consolidation of the South Landfill Area into the CELA;



Relocation of certain surface soils from OU2 to the CELA; and



Installation of a slurry wall and capping of the CELA.

OU1 is currently in the operation and maintenance (O&M) phase. This report does not
document any construction activities related to the OU1 Remedial Action.

3.2

OPERABLE UNIT 2 - PHASE I REMEDIAL ACTIONS

The RI/FS and initial Remedial Design Investigation activities for OU2 were conducted between
1985 and 1994. The OU2 ROD, which was issued by the USEPA on September 30, 1991, and
the UAO, dated September 8, 1992, between USEPA and ARC specified these remedial criteria
for the site:


Cleanup level of 1,000 parts per million for lead in surface soils at the site.



Cleanup level of 25 parts per million for arsenic in surface soils at the site.



Cleanup levels for site groundwater are drinking water standards. These standards include
the New York State Ambient Water Quality Standards and Guidance Values and Federal
Drinking Water Standards, which are included in the ROD. The ROD acknowledges that
although the groundwater cleanup levels may be unattainable, preventing contaminant
migration to the Genesee River will protect human health and the environment.

A phased approach has been used for remedial actions in OU2. Phase I groundwater remediation
activities in OU2 included construction, operation, and monitoring of a groundwater extraction
and treatment system and three AS/SVE systems. These systems began operation in 1995. The
groundwater extraction and treatment system remained in operation through the OU2 Phase II-1
remedial construction activities. The AS/SVE systems were expanded in December 1997.
Operation of the AS/SVE systems continued until 2003 when they reached asymptotic conditions
and were deactivated with the concurrence of USEPA and the NYSDEC. The three well pump
and treat groundwater remediation system continued operation until December 2008 when the
Treatment Wetlands System became operational. In December 2008, groundwater pumping
from the 3,200 foot long groundwater collection trench was initiated and is currently operational.
This report does not document any construction activities related to the OU2 Phase I Remedial
Action.
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3.3

Previous Remedial Actions

CHRONOLOGY OF EVENTS

The following tabular summary describes the chronology of site events that have taken place
during this project since being placed on the NPL.
Chronology of Site Events

Event

Date

Site placed on National Priorities List (NPL)

1983

Record of Decision (ROD) for OU1

1985

Relocation of Village water supply intake completed

1988

Remedial Investigation/Feasibility Study started for OU2

1988

OU1 Consent Decree between EPA, ARC entered with court

1989

Remedial Investigation/Feasibility Study completed for OU2

1991

Record of Decision (ROD) for OU2

1991

EPA issues administrative order to ARC for OU2 Remedial Action - Surface Soils

1992

EPA issues administrative order to ARC for OU2 Remedial Action - Groundwater

1992

Remedial Action for River Channelization portion of OU1 completed

1992

Remedial Action for Landfill Consolidation portion of OU1 completed

1992

Remedial Action for Landfill Capping portion of OU1 completed

1994

Remedial Action for OU2 completed - Surface Soil Remediation

1994

Removal Action completed - Valley Steel property, soils

1995

Removal Action completed - Valley Steel property, drums

1995

Removal Action completed - Sinclair oil/water separator and powerhouse

1995

Remedial Design for Phase 1 groundwater remedy portion of OU2 completed

1995

Remedial Action for Phase 1 groundwater remedy portion of OU2 completed

1995

Long-Term Remedial Action for Phase 1 groundwater remedy portion of OU2 started

1996
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Chronology of Site Events

Event

Date

EPA issues first Five-Year Remedy Assessment

1997

EPA issues second Five-Year Remedy Assessment

2002

Long-Term Remedial Action for Phase 1 groundwater remedy completed

2003

Remedial Design for Phase 2 groundwater remedy portion of OU2 started

2003

Supplemental OU2 - Phase 2 groundwater investigation completed

2004

Remedial Design for Phase 2 groundwater remedy portion of OU2 completed

2007

EPA issues third Five-Year Remedy Assessment

2007

Remedial Action (construction) for Phase 2 groundwater remedy portion of OU2
completed

2009

Long-Term Remedial Action for Phase 2 groundwater remedy portion of OU2 started

2009

Remedial Action Construction was completed – Phase 2-1 groundwater collection trench

2007

Remedial Design for Phase 2-2 groundwater remedy approved

2008

Remedial Action construction completed – Phase 2-2 Treatment Wetlands System

2008

Remedial Action construction completed – Phase 2-2 Main Drainage Swale

2009

Remedial Action construction completed – Phase 2-2 Mid Slope Sheet Pile

2010

Remedial Action construction completed – Phase 2-2 Genesee River Sediments

2010

Remedial Action construction completed – Phase 2-2 CELA disposal cell

2010

EPA issues ESD for OU2 Phase 2 Groundwater Remedy

2010

Remedial Action construction completed – Phase 2-2 WAG Trail Restoration

2011

Remedial Action OM&M Plan drafted / reviewed

2011

Remedial Action construction completed – Phase 2-2 CELA restoration

2012

Performance-Based Groundwater Monitoring and OM&M Plan finalized
* Projected Date

2012*
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Section 4 FOUR

Summary of Operable Unit 2 Phase II Remedial Actions

4.1

REMEDIAL ACTION OBJECTIVES

The RI/FS and initial Remedial Design Investigation activities for OU2 were conducted between
1985 and 1994. The OU2 ROD, which was issued by the USEPA on September 30, 1991, and
the UAO, dated September 8, 1992, between USEPA and ARC specified these remedial criteria
for the site:


Cleanup level of 1,000 parts per million for lead in surface soils at the site.



Cleanup level of 25 parts per million for arsenic in surface soils at the site.



Cleanup levels for site groundwater are drinking water standards. These standards include
the New York State Ambient Water Quality Standards and Guidance Values and Federal
Drinking Water Standards, which are included in the ROD. The ROD acknowledges that
although the groundwater cleanup levels may be unattainable, preventing contaminant
migration to the Genesee River will protect human health and the environment.

4.2

DESCRIPTION OF SELECTED REMEDY

Although the OU2 Phase I remedial actions reduced the concentrations of residual constituents in
the subsurface, USEPA and NYSDEC requested implementation of a second phase of remedial
actions for OU2 to further improve surface water and groundwater conditions. Several
investigations and design reports related to the OU2 Phase II remedial action were prepared and
submitted to USEPA. Figure 2 provides descriptions of the overall remedial plan for the OU2Phase II.
A report titled Pre-Final (95%) Design Report Phase II Remediation at Operable Unit 2 was
submitted to USEPA in November 2005. Following submission, the OU2 Phase II remediation
was separated into two portions so that some elements of the remedial design could be
implemented while USEPA, NYSDEC, and ARC continued to evaluate other portions of the
proposed remedial action. The proposed elements of each portion of the OU2 Phase II
remediation were identified as the following:
OU2 Phase II-1


Groundwater collection system



Conveyance system



Treatment Wetlands System

OU2 Phase II-2


Removal of impacted materials from main drainage swale,
riverbed, and riverbank



Barrier wall between groundwater collection system and
river



Placement of impacted material in the CELA re-use area
and installing a new cap system.



Implementation of Performance - Based Groundwater
Monitoring



Final Site Restoration
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GOVERNING DOCUMENTS

The work was completed in accordance with the following governing documents.


ROD, which was issued by the United States Environmental Protection Agency (USEPA) on
September 30, 1991.



UAO, issued by USEPA to ARC on September 8, 1992 for OU-2.



Final (100%) Remedial Design Report, Phase II-1 Remediation at Operable Unit 2, Former
Sinclair Refinery Site (Phase II-1 Design Report), Wellsville, New York, dated
March 23, 2007, and prepared by SECOR Engineering P.C.



Final (100%) Remedial Design Report – Revision 2, Phase II-2 Remediation at Operable
Unit 2(Phase II-2 Design Report), Former Sinclair Refinery Site, Wellsville, New York dated
March 2, 2009, prepared by URS Corporation.
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Section 5 FIVE

Project Organization
Project Organization

Presented below are the key companies involved in the OU2 Phase II work along with their roles
and a brief description of their activities. Specific details of those activities can be found in the
following sections.
Owner
Atlantic Richfield Company (ARC) - The remediation was performed by Atlantic Richfield
Company (ARC) and their consultants and contractors.
Design Engineer
Secor Engineering, P.C. (Secor) - performed the original OU2 Phase II-I design work and
provided field oversight of the initial Phase II-1 construction
Design Engineer
URS Corporation (URS) – provided design revisions to the OU2 Phase II-1work and provided
field oversight for the remaining Phase II-1 construction. URS also provided design of the OU2
Phase II-2 work and provided field oversight of that construction.
Wetland Design Engineer
North America Wetland Engineering, LLC. (NAWE) - designed the Treatment Wetlands System.
Remediation Contractor
WRS Compass Environmental Incorporated – performed the initial OU2 Phase II-1 construction.
Remediation Contractor
Envirocon Inc. (Envirocon) – completed the construction of the OU2 Phase II-1 work and
constructed the OU2 Phase II-2 work
Operation, Monitoring and Maintenance (OM&M)
On-Site Environmental Technical Services, Inc. (On-Site) - provided, and continues to provide
ARC, a variety of Operation, Monitoring and Maintenance (OM&M) services. On-Site’s
involvement on the project extends back to the OU1 and OU2 Phase I work.
Survey
James Ball Land Surveyor (Ball Survey) - provided the majority of project survey with an
involvement that extends back to the OU1 and OU2 Phase-I work. At various times Ball Survey
worked as a subcontractor to On-Site, Envirocon, and URS.
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Section 6 SIX

Oversight of Construction Activities
Oversight of Construction Activities

OU2 Phase II-1 construction in 2007 was performed by Compass and overseen by Secor. That
work was documented in the Final Construction Report, 2007 Phase II – 1 Remediation at
Operable Unit 2, Former Sinclair Refinery Site, Wellsville, New York that was issued by
SECOR on May 23, 2008. An electronic copy of that report is included in PDF format on a
compact disk provided as Appendix C. Oversight activities relevant to that work are explained
in that document.
Completion of OU2 Phase II –1 construction by Compass, and then Envirocon, was overseen by
URS, as was the OU2 Phase II-2 construction, which was all performed by Envirocon. This
work extended from 2008 through 2012. The oversight activities provided by URS are discussed
in this section.
The URS oversight team included a Resident Engineer, a Health, Safety, Security, and
Environment (HSSE) Officer, a Quality Assurance (QA) Officer, and other inspectors. The
Resident Engineer and HSSE Officer were present at the site for the majority of the fieldwork.
The QA Officer was present at the site for approximately half of the fieldwork. Other inspectors,
which included other URS engineers, and representatives of NAWE, were at the site
periodically. The oversight activities included:


Observation of construction activities;



Review and processing of Contractor submittals;



Documentation of site activities in daily reports;



Coordinating and documenting project meetings;



Preparing and issuing Field Orders, responding to contractor’s Requests for Information and
preparing Change Orders; and



Coordination of Record Drawings.

The scope of these activities is summarized in the remainder of this section.

6.1

SUBMITTALS

For the OU2 Phase II-1 work, URS reviewed the required plans, shop drawings, and submittals
provided by Compass in 2008, and by Envirocon in 2008 and subsequent years. However,
components for the pumping, conveyance, and treatment systems procured in 2007 had
submittals previously approved by SECOR.
Each submittal received by URS from 2008 through 2011 was assigned a unique identification
number and entered into a separate project submittal log for each contractor. URS reviewed each
submittal to evaluate conformance to the contract documents. Upon final review, following the
review, revision and re-submittal process, a copy of each submittal was returned to the contractor
and copies of the submittals were filed with ARC and URS.
It should be noted that fill material brought on site by Envirocon was from one of two sources:
Buffalo Crushed Stone, or KS LeForge. Buffalo Crushed Stone is a major supplier of fill and
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aggregate in Western New York and the Southern Tier and they have several local gravel mines.
KS LeForge has one gravel mine which is located in Wellsville.
Soil and aggregate supplied, whether general fill, topsoil, sand, stone, rip rap, pipe bedding,
subbase, trail top course, or otherwise, was submitted with the appropriate analytical and
geotechnical data and reviewed for compliance with the specifications before use.

6.2

DAILY REPORTS AND PHOTOGRAPHS

The construction activities and other information regarding the work were documented daily in
reports prepared separately by the contractors, Compass, and Envirocon, and by the design firms,
both URS, and NAWE, when present. The remainder of this section provides a description of
the information contained in the daily reports.

Compass
Compass prepared a Daily Construction Quality Assurance Report for each day they worked at
the site during the periods of April 23 through September 5, 2008. Each report contains a
summary of weather conditions, work performed, forecasted work, field discrepancies, meetings,
visitors, Compass personnel at the site, equipment deliveries, materials shipped off-site, material
deliveries, equipment used, submittals, analytical data, and erosion control activities. Compass’
activities after September 5, 2008 were documented in the daily reports prepared by URS.

Envirocon
Envirocon prepared a Daily Quality Control Report for the days they worked at the site. These
cover the periods of:


September through October 2008;



April through June, 2009;



July through September, 2009;



April through November, 2010;



March through October, 2011; and



April through June, 2012.

Each report contains a summary of weather conditions, contractors on-site, equipment used,
work performed, quality control inspections, tests conducted, submittals, job safety activities,
instructions received or given, conflicts in contract plans or specifications, delays encountered,
materials received, and additional pertinent information.

NAWE
NAWE prepared an Inspection Report for each date a NAWE representative was at the site
during the period of May 12 through July 10, 2008. Each report contains a summary of weather
conditions, work observed, and select photographs of the activities observed during the day.
NAWE focused their efforts on observation of construction activities related to the Treatment
Wetlands System.
K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

6-2

SECTION SIX

Oversight of Construction Activities

URS
In general, URS was present onsite whenever the contractor was working. For every day present
on site, URS prepared a Daily Engineering/Safety Report. Each report contains a summary of
weather conditions, daily activities, problems identified, corrective actions, health and safety
issues, concerns, descriptions of near misses /incidents, personnel on-site, visitors, equipment at
site, material deliveries, materials removed from site, and select photographs. URS prepared
separate daily reports that documented activities performed by Compass and Envirocon for those
days that both contractors were working at the site during September and October 2008.

6.3

MEETINGS AND MINUTES

URS, in conjunction with ARC, coordinated weekly project progress meetings during the work.
Representatives of Compass, Envirocon, URS, NAWE, On-Site, and ARC, and others
participated, as appropriate. Individuals that were not at the site, participated via telephone.
Each meeting followed a standing agenda, which included these topics:


Safety;



Work completed in the current week;



Work planned for next week;



Schedule issues;



Submittals and Change Orders submitted and received;



Identified issues;



Solutions or corrective actions for issues; and



Other pertinent topics.

URS presided at the meetings and prepared minutes. The minutes of each meeting were
distributed to the attendees.

6.4

FIELD ORDERS, RESPONSES TO REQUESTS FOR INFORMATION AND
CHANGE ORDERS

URS prepared and issued Field Orders (FOs), Responses to Requests for Information (RRFIs)
and Change Orders (COs) during the Work to clarify and modify the plans and specifications for
the OU2 Phase II-1 and 2 work conducted from 2008 through 2012. The reasons for issuing
these FOs, RFFIs and COs included:


Clarifying inconsistencies within plans and specifications;



Addressing field conditions not anticipated by plans and specifications;



Modifying plans and specifications to improve operability and maintainability of completed
work;



Adding tasks that were not included in the plans and specifications; and



Establishing costs for changes to the work.
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Copies of the FOs, RRFIs, and COs are on file with ARC and URS.

6.5

RECORD DRAWINGS

Record drawings were prepared by URS using aerial survey information provided by EA Maps
LLC.: survey data collected by Ball, Survey (and to a lesser extend Wendel Duchscherer);
Contractor’s red-line drawings, and URS’s field records. Record drawings for both OU2 Phase
II-1 and II-2 are assembled together. A disk that contains an electronic copy in PDF format is
included as Appendix D. The drawings are provided in both 11”x17” and 24”x34” format. An
11”x17” bound copy of the drawing package is provided with this submittal.

6.6

PERMITS

URS monitored the OU2 Phase II-2 remedial construction activities to confirm that work was
conducted in accordance with permits that ARC obtained for the work. These permits included:


SPDES permit No. 902003 (Effective date of June 3, 2010) - Issued by the New York State
Department of Environmental Conservation (DEC) Division of Water.



Article 16 Flood Control Land Use (FCLU) Permits issued by the New York State
Department of Environmental Conservation (DEC) Division of Flood Control.



Permit Number 09-08 (Effective date of October 1, 2008) – Issued for Phase II-2 activities
associated with Main Drainage Swale (MDS) remediation.



Permit Number 09-08 mod. 1 (Effective date of July 28, 2009) – Issued for Phase II-2
activities associated with installing temporary and permanent sheetpile and other river
remediation activities.



Permit Number 09-08 mod. 2 (Effective date of August 25, 2010) – Issued for constructing a
permanent Water Level Control Berm in the MDS.



Protection of Waters (Dated October 8, 2009) – Issued by the DEC for Phase II-2 work
activities.

6.7

PERFORMANCE STANDARDS AND CONSTRUCITON QUALITY CONTROL

The overall remedy for OU2 includes a long-term treatment remedy for collecting and treating
impacted groundwater from the site and included an excavation remedy for impacted soils and
sediment.
The long-term groundwater collection and treatment remedy includes the following components:


Removal of impacted groundwater from eight (8) manholes located along the 3,200 ft
groundwater collection trench.



Treatment of groundwater through the use of a Treatment Wetlands System consisting of a
sedimentation pond, surface flow wetlands and vertical flow wetlands.



Monitoring of system performance to capture groundwater using a Performance-Based
Groundwater Monitoring Program. Details are provided in the site-wide OM&M Plan.
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Monitoring of treatment efficiencies of the Treatment Wetlands System under SPDES
Permit No. 902003. Surface water is sampled from influent and effluent locations on a
monthly basis and reported to USEPA and NYSDEC. Several extensions have been granted
in order for the wetland system to mature and develop more efficient treatment processes.
The most recent extension was issued in August 2012 and runs until June 2013.

The excavation remedy for impacted soils and sediments involved the following components:


Excavation of approximately 6,100 cubic yards of soil from the Groundwater Collection
Trench.



Excavation of approximately 4,900 cubic yards of sediment and bank soils from the Main
Drainage Swale.



Excavation of approximately 5,500 cubic yards of sediment from the Genesee River.



Placement of approximately 21,000 cubic yards of soils and sediment from the Main
Drainage Swale, Genesee River and other sources (Alfred State College, Groundwater
Collection Trench Spoils) in the CELA restoration and re-use area located in the southern
portion of the property.

Quality Assurance and Quality Control procedures that were followed during construction
activities included the following:


Excavation limits in the Main Drainage Swale and Genesee River were controlled by
elevation limits as established as part of the remedial design. There were no analytical data
collected to confirm limits of excavation.



QA/QC procedures during construction activities such as soil compaction, liner installation
and certification were completed in accordance with the specifications contained in the
Phase II-2 Design Report. Documentation of work completed and performed are included in
Daily Report submittals prepared by URS, Compass, and Envirocon. In addition, a discuss
of QA/QC procedures and results obtained from testing observations is described in the
Work Completed sections of this report.
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7.1

PHASE II-1 ACTIVITIES IN 2007

OU2 Phase II-1 Construction Activities

OU2 Phase II-1 Construction Activities

The Phase II-I remedy includes the Subsurface Water Management System and a Treatment
Wetlands System. This work was begun in 2007 by Compass with oversight by Secor. That
work was documented in the Final Construction Report, 2007 Phase II – 1 Remediation at
Operable Unit 2, Former Sinclair Refinery Site (Phase II-1 Design Report), Wellsville, New
York that was issued by SECOR on May 23, 2008 (Appendix C), and is briefly summarized
below.
The referenced Final Construction Report documents the remedial construction efforts completed
for the Phase II-1 Remedial Design from July through November 2007. Specifically, the report
documents the construction of an approximately 400-foot pilot infiltration trench, an additional
approximately 2,800-foot collection trench, eight manholes, the sedimentation pond and other
elements of the Subsurface Water Management System and the Treatment Wetlands System.
The 3,200-foot collection trench was constructed to intersect subsurface water flow prior to
flowing into the Genesee River. The collection trench was constructed to include a series of
manholes, A thru H, each designed to house transfer pumps used to control the water level in the
trench as well as the flow of subsurface water at the site. Subsurface water removed from the
manholes pass through a flow meter/totalizer, check valve, and a ball valve, before being
directed into a common header that conveys subsurface water from multiple trench manholes to
the Treatment Wetlands System. (Installation of the interior components – pumps, flow
meters/totalizers, check valves and ball valves was not completed in 2007.)
The Treatment Wetlands System was designed to degrade a wide variety of organic compounds
(principally petroleum hydrocarbons), and to remove metals (principally iron) from the
recovered groundwater. Major components of the Treatment Wetlands System include a cascade
aerator; sedimentation pond; sludge dewatering beds; surface flow wetlands system; and a
vertical flow wetlands system. Construction of the sedimentation pond was completed, although
there were subsequent alterations as discussed in following sections. The construction of the
sedimentation pond included the installation of a geomembrane liner, rip-rap, and the water
balance test (in accordance with the specifications). Construction of the vertical flow wetlands
and the surface flow wetlands was begun with some preliminary grading completed for these
components. The remaining components of the Treatment Wetlands System were completed in
subsequent years.
Although all of Phase II-1 was not completed in 2007, the SECOR Final Construction Report
documents the construction of the aforementioned elements of the Phase II-I design from July to
November 2007. Section 7.1 provides in depth details including dates, changes to the original
design, and major construction issues for the pilot trench, Treatment Wetlands System and
infiltration trench.

7.2

PHASE II-1 ACTIVITIES 2008 THROUGH 2012

This section describes the remedial activities that were performed during 2008 through 2012 for
the OU2 Phase II-1 work. Compass performed the majority of the work completed in 2008.
Envirocon performed a portion of the OU2 Phase II-1 work after they mobilized to the site in
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September 2008 to begin work on the OU2 Phase II-2 remedial action. On-Site performed a
portion of the OU2 Phase II-1 work in December 2008. Compass and On-Site completed
portions of the 2009 work. Envirocon performed the majority of the OU2 Phase II-1 work
completed in 2009, as well as all the remaining work in 2010, 2011, and 2012.
These activities are described in more detail in Sections 7.2.1, 7.2.2, and 7.2.3. Section 7.2.1
discusses the work that was conducted to complete the collection system. Section 7.2.2
summarizes the work performed for the conveyance system. Section 7.2.3 presents the
construction activities associated with the Treatment Wetlands Systems. Each of these
subsections provides a summary of:


System design;



Work completed in 2008;



Work completed in 2009;



Work completed in 2010;



Work completed in 2011;



Work completed in 2012; and



Summary of variations from design for work completed in 2008 through 2012.

The work completed in 2008 through 2012 was observed by URS. Location of Phase II-1
remedial components are shown on Figure 2.

7.2.1 Collection System Design
As described in the OU2 Phase II-1 Final 100% Remedial Design Report, the collection system
design includes:


A 3,200-foot groundwater collection trench;



Eight manholes; and



Transfer pumps, flow meters, totalizers, check valves, and ball valves, which are housed in
the manholes, to control the groundwater level in the trench.

One of the modifications discussed in the February 2009 Improvements to Treatment Wetlands
System/Conveyance System affected the collection system. This modification was the
replacement of the turbine flow meters with ultrasonic flow meters.

Work Completed in 2008
The work that was completed in 2008 for construction of the groundwater collection system
included:


Installation of components in manhole interiors along the collection trench;



Installation of electrical supply and control systems; and
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Removal of water and sediments from manholes during construction activities.

Manhole Interior Components
The components that were installed in each of the manholes in 2008 included:


Guide rails for pumps (note that use of the guide rails has been superseded by addition of
stilling wells);



Two pumps in each manhole;



A check valve on line from each pump;



Discharge hose from each pump to upper portion of manhole;



Valves on line in manhole;



A turbine flow meter;



A grate, except in MH-H, to facilitate entry into upper portion of manhole;



A stilling well for each pump to reduce potential for sediments in base of manholes entering
the conveyance lines; and



Float switches.

The work in the manholes continued intermittently through much of the 2008 construction
season. The interiors of the manholes were treated as permit-required confined spaces. All
entries into the manholes followed confined space entry procedures and were performed under
permits, which were prepared daily. All piping connections and system components within the
manholes were observed during system troubleshooting and startup in November and
December 2008 and Spring 2009 to resolve problems and confirm proper operation.
Electrical Supply and Control Systems
The work that Compass completed in 2008 for the electrical supply and control systems for the
collection system included:


Installation of power supply panel for collection system in existing treatment building near
MH-B;



Installation of conduit with electrical supply lines from existing treatment building to control
panel for each manhole;



Installation of control panels and totalizers for each manhole in lockable cabinets; and



Installation of separate conduits for electrical supply lines and signal lines from each
manhole to associated cabinet.

A licensed electrician installed the electrical supply and control systems. The operation of the
electrical components was observed during system troubleshooting and startup in November and
December 2008 to resolve problems and confirm proper operation.

K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

7-3

SECTION SEVEN

OU2 Phase II-1 Construction Activities

Removal of Water and Sediments from Manholes
Water and sediments were removed from the manholes on these three separate occasions during
the 2008 construction season:


In May 2008 to facilitate entry into manholes for installation of components;



In September 2008 to remove accumulated sediments from base of manholes and partially
develop the manholes; and



In November 2008 to remove accumulated sediments from the base of manholes and further
develop the manholes.

After the manhole structures were set in 2007, the inlet lines were temporarily plugged. This
was performed with pipe stubs and Tees with end caps, except for MH-H were an inflatable plug
was used. In May 2008 a portable pump was used to remove water from the manholes to allow
for equipment installation. The plugs were not sufficiently tight in two of the manholes (MH-E
and MH-H) and they continued to have water entering and could not be emptied. The temporary
caps that were installed on the inlets to the other manholes in 2007 were sufficiently “tight” to
allow removal of standing water. The removed water was transferred directly into a tanker
trailer for transport to the Village of Wellsville Department of Public Works (DPW) Treatment
Plant.
After the temporary caps were removed from the inlets to the manholes in August 2008, a
portable pump was used to remove water and sediment from the manhole bases. This was
performed in September 2008. The removed water and sediments were discharged into a frac
tank, which was staged near the manhole. The water in the frac tank was decanted into a tanker
trailer for transport to the Village of Wellsville DPW Treatment Plant. The sediments were
removed from the frac tank and staged on the stockpile near the entrance to the site.
A vac-truck was used to remove water and sediments from the manhole bases in November
2008. The removed water was transported to the sedimentation pond at the south end of the site.
The removed sediments were staged on the stockpile near the entrance to the site.

Work Completed in 2009
The work that was completed in 2009 for construction of the groundwater collection system
included:


Installation of ultrasonic flow meters in manholes.

Ultrasonic Flow Meters
On-Site installed ultrasonic flow meters in MH-A, MH-B, MH-C, MH-D, MH-E, and MH-F in
May and June 2009 to replace the turbine flow meters that had previously been removed to
reduce the flow restrictions that had been experienced. The installation included remote display
units in each control panel. Each display unit shows the instantaneous flow rate and the total
number of gallons pumped for the manhole.
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Work Completed in 2010, 2011 and 2012
No new construction work was performed for the collection system in 2010 or 2011. In 2012 It
was agreed that an upgrade would be made to certain components of the pump discharge lines in
the eight groundwater extraction manholes.
The affected portions of the pump discharge lines currently consist of: galvanized piping
(threaded connection to pump) followed by; a 2-inch cast iron ball valve followed by; Schedule
80 PVC pipe (threaded connection to ball valve); followed by flexible black “rubber” hose
(aluminum cam lock connection to PVC pipe).
The upgrade entailed replacement of the galvanized piping with schedule 80-PVC – with
threaded connections; replacement of the cast iron ball valves with Schedule 80 PVC true union
ball valves – with threaded connections; and replacement of the aluminum cam locks with PVC
cam locks. These replacement assemblies have been fabricated and will be installed over time
during routine maintenance operations. The Record Drawings reflect the upgrade.
Variations from Design
This section provides a summary of the variations from the design of the collection system.
None of these variations are considered significant and none are anticipated to negatively affect
the operation of the collection system or other components of the proposed remedial action.
Rather, these variations were enhancements that improved operation and maintenance. They
include:


Replacement of Riser Pipe with Hose – Flexible hose was used to connect the pumps in the
bases of the manholes to the plumbing (valves, flow meters, etc.) in the upper portion each
manhole. The hose replaced the polyvinyl chloride (PVC) pipe called for in the design. This
substitution was made to simplify future O&M activities.



Grate Support – The grate support system in the manholes was modified to enhance the
stability and safety of the grates.



Control Panel Locations – The locations of the control panels, disconnects, and totalizers
were moved from the top of each manhole to cabinets, which were installed west of the
collection trench. The control panel locations were moved to lessen potential for damage
during subsequent work along the collection trench corridor. The panels were placed in
cabinets to reduce potential for damage caused by weather or vandalism.



Develop Manholes – As discussed above, sediments and water were removed from the bases
of the manholes. This was done to reduce potential for debris (stones and sediments) from
entering the conveyance system and to improve the hydraulic connection between the
collection trench and manholes.



MH-H Interior – The interior of MH-H was completed in a different manner than the other
seven manholes. This change was made because supports for the grate could not be safely
installed at the planned location 4-feet below grade due to standing water in the manhole that
could not be removed. The support beams were installed approximately 1-foot below grade
and used to support the pumps, floats, hoses, and check valves within the manhole. The flow
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meter and other valves were housed in a separate cast-in-place concrete structure that was
constructed adjacent to MH-H and covered with a steel plate.


Float Switch Positions – The float switches were suspended from the grates or grate support
beams within each manhole instead of securing the float switches to a PVC support pipe.
This modification was made to facilitate future adjustment of the float elevations. The
elevations of the float switches were modified from those shown in the 100% Final Design.



Stilling Wells – The pumps in the manholes were installed in stilling wells to reduce the
potential for stones and other debris entering conveyance lines and clogging the turbine flow
meters. Each stilling well was constructed of a 5-foot tall, 16-inch diameter PVC pipe. A
solid base was attached to the pipe. The middle 3-feet of the stilling well was slotted (1/8inch). The pump rail system was eliminated and replaced with a 3/8” lifting cable attached to
each pump.



Valves on Lines from Manholes to Conveyance Lines – The globes valves that were installed
on the lines from MH-A, MH-B, MH-C, MH-D, MH-E, and MH-F to the conveyance lines in
2008 were replaced with gate valves in 2009. This change was made to standardize the
valves in the manholes.



Replacement of metal components of discharge line with PVC - After only 2-1/2 years of use,
the galvanized piping was badly corroded. Also the aluminum camlocks showed signs of
deterioration. PVC, on the other hand, had been used for over ten years for the prior
groundwater pump and treat system’s leachate forcemain with no such problems. The
proposed changes will make the system more reliable and easier to maintain with no
reduction in performance.

7.2.2 Conveyance System
As described in the Phase II-1 Design Report, the conveyance system design includes:


Three 6-inch diameter high density polyethylene (HDPE) lines (one spare line, one line for
water from MH-A through MH-D, and one line for water from MH-E through MH-H) to
convey recovered groundwater from the manholes to the cascade aerator structure above the
sedimentation pond at the head of the Treatment Wetlands System; and



A meter box near the sedimentation pond.

One of the design modifications related to the conveyance system was the addition of piping and
valving to by-pass the sedimentation pond during times when accumulated sludge is removed
from the sedimentation pond.
Some of the modifications discussed in the February 2009 Improvements to Treatment Wetlands
System/Conveyance System affected the conveyance system. These modifications included:


Connecting manholes to the spare conveyance line;



Changing tee connections to conveyance lines to wye connections; and



Installing cleanouts at meter box.
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Work Completed in 2007
The work that was completed in 2007 for the conveyance system included:


Excavation of a portion of the trench for the conveyance piping. This portion of the trench,
which was barricaded and left open over the winter, extended from east of the VFWs to east
of SFW-1.



Welding HDPE pipe for a portion of the conveyance lines.



Procurement of components for the conveyance system.

Work Completed in 2008
The work that was completed in 2008 for construction of the conveyance system included:


Excavation of trench for conveyance lines;



Welding HDPE pipe for the conveyance lines;



Construction of cleanouts for conveyance lines;



Installation of meter box;



Hydrostatic pressure testing of conveyance lines;



Installation of sedimentation pond by-pass lines; and



Backfilling trench containing conveyance lines.

Trench Excavation
The trench for the conveyance lines was excavated to the depths shown on the design drawings.
The location of the trench was modified slightly from near MH-A through MH-C to avoid
building the conveyance system directly above the collection trench. The open trench was
benched in accordance with the requirements of the Occupational Health and Safety
Administration and barricaded. Bedding stone was placed in the base of the trench prior to
placing the HDPE conveyance piping in the trench.
HDPE Pipe Welding
Compass completed welding the 6-inch diameter HDPE pipe for the conveyance system. This
work included the 6-inch by 2-inch by 6-inch tee fittings to connect the 2-inch diameter HDPE
lines from the manholes to the conveyance lines. Compass monitored the temperature and
pressure of each weld to confirm that the work was completed in accordance with the
manufacturer’s requirements.
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Cleanouts
Compass installed cleanouts at these four locations along the conveyance lines:
Location

Conveyance Lines

North of MH-A

Spare Line
Line for MH-A, MH-B, MH-C, MH-D, MH-E, and MH-F

Between MH-C and MH-D

Spare Line
Line for MH-A, MH-B, MH-C, MH-D, MH-E, and MH-F

Between MH-F and MH-G

Spare Line
Line for MH-A, MH-B, MH-C, MH-D, MH-E, and MH-F
Line for MH-G and MH-H

South of MH-H

Spare Line
Line for MH-A, MH-B, MH-C, MH-D, MH-E, and MH-F
Line for MH-G and MH-H

A 6-inch by 6-inch by 6-inch wye fitting was welded into each conveyance line at each of the
cleanout locations. The angled side of each wye was sealed with a threaded cap. A cast-in-place
concrete structure was built at each cleanout location and covered with a steel plate. These
cleanouts were added to the scope of the project to provide entries into the conveyance lines
during future maintenance activities.
Meter Box
Compass installed a meter box near the southeast corner of SFW-1. The meter box included a
turbine flow meter and totalizer for each of the three conveyance lines.
Pressure Testing
Compass conducted hydrostatic pressure tests on the conveyance lines in accordance with
manufacturer guidelines. The tests were performed after the lines were placed in the trench and
prior to covering the lines with bedding stone. Data from the pressure test for each conveyance
line showed that all lines passed the pressure tests.
Sedimentation Pond By-Pass Lines
Compass installed three 6-inch diameter HDPE lines to by-pass the sedimentation pond. The bypass lines are connected to the conveyance lines just south of the meter box. There are gate
valves on each conveyance by-pass line to control flows. The by-pass lines enter the hydraulic
control splitter that is west of SFW-1. The lines were installed in the same manner as the
conveyance lines.
Trench Backfilling
Compass placed bedding stone over the conveyance lines after completion of the pressure tests
and prior to placing conduit for the electrical supply lines from the existing treatment building to
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each manhole. Additional bedding stone was placed over the conduits. Then the trench was
backfilled to approximate original grade using the material that had been excavated. The backfill
was placed in lifts and each lift was compacted.

Work Completed in 2009
The work that was completed in 2009 for construction of the conveyance system included:


Connecting manholes to the spare conveyance line;



Changing tee fittings to wye fittings;



Installing cleanouts at meter box;



Removing flow meters at meter box;



Replacing flow meters at manholes;



Conducting video inspections of conveyance lines;



Cleaning conveyance lines; and



Hydrostatic pressure testing of conveyance lines.

Connecting Manholes to Spare Conveyance Line
Envirocon added 2-inch diameter HDPE lines to connect MH-A, MH-B, MH-C, MH-D, MH-E,
and MH-F to the spare conveyance line in addition to the connection to the main conveyance
line. These lines were joined using fusion welding techniques. Envirocon monitored the
temperature and pressure of each weld to confirm that the work was completed in accordance
with the manufacturer’s requirements. Each connecting line from the manholes to the
conveyance lines was equipped with a gate valve. The positions of the valves on the lines from
the manholes to the conveyance lines when the collection system resumed operation were:
Manhole

Connection to Main

Connection to Spare

Conveyance Line

Conveyance Line

MH-A

Open

Closed

MH-B

Closed

Open

MH-C

Open

Closed

MH-D

Closed

Open

MH-E

Open

Closed

MH-F

Closed

Open

Changing Tee Fittings to Wye Fittings
Envirocon replaced the existing 6-inch by 2-inch by 6-inch tee fittings that connected MH-A,
MH-B, MH-C, MH-D, MH-E, and MH-F to the main conveyance line with 6-inch by 2-inch by
6-inch wye fittings. Envirocon also installed 6-inch by 2-inch by 6-inch wye fittings to connect
MH-A, MH-B, MH-C, MH-D, MH-E, and MH-F to the spare conveyance line.
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These fittings were welded into place after completion of the video inspections and cleaning
activities discussed below. The wye fittings were attached to the 2-inch lines from the manholes
using fusion welding techniques. Envirocon monitored the temperature and pressure of each
weld to confirm that the work was completed in accordance with the manufacturer’s
requirements. The wye fittings were inserted into the 6-inch lines using electrofusion welding
techniques recommended by the manufacturer.
Cleanouts at Meter Box
Envirocon installed two 6-inch by 6-inch by 6-inch wye fittings on each of the three conveyance
lines that pass through the meter box. The angled side of each wye fitting was sealed with a
threaded cap. The cleanout fittings were welded into place after completion of the video
inspections and cleaning activities discussed below. The wye fittings were inserted into the 6inch lines using electrofusion welding techniques recommended by the manufacturer.
Removal of Flow Meters at Meter Box
At the meter pit each of the three conveyance lines reduced down from 6-inch to 1-1/2-inch to
pass through intrusive, turbine style flow meters. The reduction constricted flow and the
constriction was exacerbated by clogging meters. To correct the problem, On-Site removed the
flow meters and the reducers. The flow through the meter box is now continuous 6-ich pipe.
Flow is now metered at the manholes only. The meter box should now be referred to as a cleanout box.
Replacement of Meters at Manholes
The flow meters originally installed in the manholes were intrusive, turbine style. These
continued to clog and were therefore replaced, by On-Site, with non-intrusive, ultrasonic style
flow meters.
Video Inspections
There were two separate video inspection programs of the conveyance lines in 2009. The first
inspection program was conducted by Envirocon to assess if there were breaks or obstructions in
the conveyance lines. The second inspection program was conducted by Compass to document
the typical conditions in the lines after the cleaning program, which is described below.
Envirocon conducted video inspections of the majority of the conveyance lines in late April and
early May of 2009. These inspections were conducted to assess whether there were obstructions
or breaks in the lines. Although no breaks were observed, the inspections did identify several
obstructions within the conveyance lines. These obstructions included:


Varying amounts of film (or scale) on the walls of the conveyance lines;



Varying amounts of sediments;



Gravel;



Miscellaneous debris, which included rope-like objects; and



Rocks, which varied in size up to over 3-inches.
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Compass conducted video inspections of a portion of the conveyance lines in May of 2009.
These inspections were performed to assess the condition of the lines after cleaning, which is
discussed below. No significant obstructions were observed during the post-cleaning
inspections.
Cleaning Conveyance Lines
ARC elected to clean the conveyance lines based on the results of the video surveys that were
performed by Envirocon. Compass cleaned the full length of all the conveyance lines using jet
rodding techniques. The water that was removed from the lines during cleaning was placed in
the sedimentation pond. The removed solids were placed on the stockpile.
Pressure Testing
Envirocon conducted hydrostatic pressure tests on the conveyance lines in accordance with
manufacturer guidelines and the procedure in the February 2009 Improvements to Treatment
Wetlands System/Conveyance System. The tests were performed after the lines had been
cleaned and the new wye fittings were welded into the lines near the manholes and within the
meter box. Data from the pressure test for each conveyance line showed that all lines passed the
pressure tests.

Work Completed in 2010, 2011 and 2012
No new construction work was performed for the conveyance system in 2010, 2011, or 2012,
although in 2011 the discharge line from the sludge drying bed lift station was connected to the
MH G and MH-H conveyance line at the meter pit.

Variations from Design
This section provides a summary of the variations from the design of the conveyance system.
None of these variations are considered significant and none are anticipated to negatively affect
the operation of the conveyance system or other components of the proposed remedial action.
These variations included:


Conveyance Line Location – As discussed above, the location of the conveyance line had to
be modified from near MH-A to beyond MH-C in order to avoid constructing the conveyance
line directly over the collection trench. As described in the Final Construction Report, 2007
Phase II – 1 Remediation at Operable Unit 2, Former Sinclair Refinery Site, Wellsville, New
York, some of the northern portion of the collection trench was moved 10 feet east to avoid
subsurface obstructions. The conveyance lines were also moved approximately 10 feet east
in those areas.



Conveyance Line Cleanouts – As discussed above, cleanouts were constructed at four
locations along the conveyance lines to provide access to the lines during maintenance
activities.



Manholes Connected to Conveyance Lines – The number of manholes connected to each
conveyance line was modified based on the results of additional groundwater modeling that
was conducted in 2008. Instead of connecting four manholes to each of two conveyance
lines, three manholes (A, C&E) were connected to one conveyance line, three manholes
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(B,D&F) were connected to another, and two manholes (G&H) were connected to the third.
These changes were made to balance the anticipated flows in the conveyance lines and
included utilization of the third, spare, line.




Carrier Pipes North of MH-E – Compass employed directional drilling techniques to install
carrier pipes for the conveyance lines beneath a concrete storm sewer that was encountered
north of MH-E.
-

By-Pass Lines – Compass installed three by-pass lines instead of the single by-pass lines
shown in the design modifications. This change was made to reduce operational
difficulties when the by-pass is in use.

-

Video Inspections and Cleaning – ARC elected to perform video inspections of the
conveyance lines during the period that the collection system was off-line in the spring of
2009. As discussed above, the objective of the inspections was to assess whether
obstructions were present in the conveyance lines. When the initial inspections indicated
the presence of rocks and sediments in many portion of the lines, ARC elected to clean
the lines to remove the debris. This variation from the design is expected to improve
flow in the conveyance lines.

-

Meter Box Cleanouts – The size of the cleanout wyes installed in the meter box in 2009
was changed from 4-inch to 6-inch. This change, which is expected to improve flow in
the conveyance lines, was made to facilitate construction.

Flow Meter Removal / Replacement –To address flow problems, the flow meters in the
manholes were upgraded from an intrusive turbine style to a non-intrusive, ultrasonic style.
Also, the intrusive flow meters, and the associated pipe size reductions, were eliminated from
the meter box.

7.2.3 Treatment Wetlands System
As described in the Phase II-1 Design Report, the Treatment Wetlands System design includes:


A sedimentation pond;



Surface flow wetlands;



Vertical flow wetlands; and



A sludge handling system.

The construction activities for each of these components are discussed below.

7.2.3.1 Sedimentation Pond
As described in the Phase II-1 Design Report, the sedimentation pond and associated
components includes:


A cascade aerator system;



A sedimentation pond; and
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Piping that connects the sedimentation pond to the remainder of the Treatment Wetlands
System.

One of the modifications discussed in the February 2009 Improvements to Treatment Wetlands
System/Conveyance System affected the sedimentation pond. This modification was the
construction of a biofilter to control odors from the cascade aerator.

Work Completed in 2007
The work that was completed in 2007 for the sedimentation pond included:


Construction of the sedimentation pond, except for the wooden deck, sand layer, and gabion
baskets;



Construction of the portions of the piping connections to other portions of the Treatment
Wetlands System that penetrated the liner system in the base of the sedimentation pond; and



Procurement of a portion of the components for the cascade aerator.

Work Completed in 2008
The work that was completed in 2008 for construction of the sedimentation pond included:


Construction of cascade aerator;



Placement of sand layer in base of sedimentation pond;



Placement of portion of gabion baskets in base of sedimentation pond;



Raised base of sedimentation pond;



Water balance test;



Construction of stream bank protection southwest of sedimentation pond; and



Construction of lines that connect sedimentation pond to remainder of Treatment Wetlands
System.

Cascade Aerator
Compass installed the cascade aerator southwest of the sedimentation pond at the location shown
on the drawings in the Phase II-1 Design Report. The cascade aerator includes:


Splitter structure with weir gates;



Four manholes;



HDPE piping between the splitter structure and the manholes; and



Four corrugated metal pipes (CMPs) to aerate and direct water to the sedimentation pond.

The structures (splitter and manholes) were installed at the design locations within 0.19 feet of
the design elevations. All these structure were covered with grates. The HDPE piping that
connects the splitter structure to the manholes was welded in the same manner as described for
the conveyance piping, placed on bedding stone, and covered with bedding stone prior to placing
backfill to final grade. Concrete grout was used to seat the CMPs into the four manholes.
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Sand Layer
Compass removed accumulated storm water from the sedimentation pond before they placed a
sand layer on the existing HDPE liner in the base of the sedimentation pond. The presence of
groundwater beneath the existing HDPE liner created an unstable working surface that limited
the ability of Compass to control and maintain the thickness of the sand layer.
Gabion Baskets
The unstable working surface caused by the presence of groundwater beneath the existing HDPE
liner continued to cause difficulties while placing the gabion baskets in the base of the
sedimentation pond. Compass halted placement of the gabion baskets on the sand layer in the
base of the sedimentation pond on July 14, 2008 after a puncture was observed in the liner in the
base of the sedimentation pond.
Sedimentation Pond Base
Envirocon installed a new liner system in the base of the sedimentation pond to raise the
elevation of the HDPE liner above the historical groundwater elevations observed in the area.
The work that was conducted to install the alternate liner system included:


Raising Liner Subbase – The elevation of the subbase on which a new HDPE liner was
installed in the base of the sedimentation pond was raised 2.5 feet to approximately 1,504
feet mean sea level (msl). Prior to filling the base of the sedimentation pond, the existing
liner was punctured in multiple locations and the metal baskets for the previously installed
gabion baskets were removed. The base of the existing sedimentation pond was then filled
with crushed stone to within approximately 6-inches of the elevation of the new liner. The
top of the crushed stone was covered with non-woven geofabric on which a layer of New
York State Department of Transportation (NYSDOT) Item No. 4 was placed prior to
installing the new HDPE liner.



Installing New HDPE Liner – A new 60-mil smooth HDPE liner was installed in the bottom
of the sedimentation pond. The condition of the liner subgrade was inspected and accepted
by representatives of URS, Envirocon, and Envirocon’s liner subcontractor, East Coast Liner,
prior to placement of a layer of 8-ounce non-woven geofabric. A layer of 60-mil smooth
HDPE was then deployed over the geofabric. The liner panels were fused together and to the
existing textured HDPE liner on the sidewalls of the sedimentation pond. All completed
seams were either pressured tested or vacuum tested to confirm that there were no leaks.
URS submitted two welds to Geotechnics of Pittsburgh, Pennsylvania for off-site destructive
testing. The results of these tests indicate that the welds met the criteria in the specifications.
A layer of 16-ounce non-woven geofabric was installed over the completed HDPE liner.



Installing Concrete Filled GeoWeb – Concrete filled geoweb was installed over the new
HDPE liner in the base of the sedimentation pond to provide a solid working surface that
would protect the liner when equipment is used to remove sludge during future maintenance
activities. The 3-inch tall geoweb deployed over the new liner was held in place with
sandbags prior to being filled with concrete. The geoweb placed on the ramp into the
northeast corner of the sedimentation pond was secured with tendons that were anchored
outside the limits of the existing liner. The geoweb was filled with 4,000-psi concrete using
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a concrete pump truck. The thickness of the completed concrete layer was greater than 3inches in some areas because the geoweb “floated” when the concrete was placed. Short
lengths (approximately 2-feet) of PVC pipe were set in the wet concrete to mark the
perimeter of the concrete so that equipment used to remove sludge would be less likely to
damage the liner on the sides of the pond.
URS observed the work, which was completed in general accordance with the methods in the
100% Final Design and the revised design for the sedimentation pond, except as noted herein.
Water Balance Test
URS conducted a water balance test in the sedimentation pond in general accordance with the
methods in the Phase II-1 Design Report after the concrete filled geoweb was installed in the
base of the pond. NAWE concluded that the new liner in the sedimentation pond passed the
water balance test.
Stream Bank Protection
Envirocon installed NYSDOT medium stone to protect the bank of an unnamed stream
southwest of the sedimentation pond. Although this task was not included in the 100% Final
Design, ARC elected to perform this work as a precautionary measure to reduce the potential for
expansion of the previous undercutting of the stream bank compromising the integrity of the
conveyance lines that carry collected groundwater to the cascade aerator splitter structure. This
work included:


Installation of silt fence between the work area and the unnamed stream;



Grubbing vegetation and an existing fence from the work area;



Establishing a uniform slope in the native material;



Spreading geofabric over the slope;



Placing an approximately two-foot thick layer of NYSDOT medium stone on the geofabric;
and



Replacing the fence to maintain site security.

URS observed the work, which was completed in accordance with generally accepted
engineering and construction practices.
Connecting Lines
Compass constructed the 12-inch diameter HDPE line that connects the sedimentation pond to
the hydraulic splitter structure west of SFW-1. This HDPE line was welded in the same manner
as described for the conveyance piping, placed on bedding stone, and covered with bedding stone
prior to backfilling the trench for the line to final grade.
The line in the Phase II-1 Design Report that connected the base of the sedimentation pond to
sludge handling system was eliminated. This line was replaced by a 4-inch diameter HDPE line
on the base of the alternate liner system in the sedimentation pond. This HDPE line was welded
in the same manner as described for the conveyance piping and secured to the concrete surface in
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the base sedimentation pond. URS observed the work, which was completed in general
accordance with the methods in the 100% Final Design and the revised design for the
sedimentation pond.

Work Completed in 2009
The work that was completed in 2009 for construction of the sedimentation pond included:


Construction of biofilter; and



Installation of turbidity curtains in sedimentation pond.

Biofilter
Envirocon installed a biofilter to control odors emanating from the cascade aerator near the
sedimentation pond. The work included:


Preparing Biofilter Subgrade – The area south of the sedimentation pond was excavated for
installation of the biofilter. The southwest corner of the area was excavated to an elevation
of approximately 1,510.25. The northeast corner of the area was excavated to an elevation of
approximately 1,510.75. The walls of the biofilter were constructed of ¾-inch thick plywood
sheets, which were keyed into the subgrade. A layer of sand, which was at least 3-inches
thick, was spread over the base of the excavation prior to installation of the liner.



Installing Biofilter Liner – The condition of the liner subgrade was inspected and accepted by
representatives of URS, Envirocon, and Envirocon’s liner subcontractor, East Coast Liner,
prior to placement of a layer of 8-ounce layer of non-woven geofabric over the biofilter
subgrade and walls. A layer of 30-mil PVC liner was then deployed over the geofabric.
Boots were constructed at the two penetrations through liner. Another layer of 8-ounce layer
of non-woven geofabric over the PVC liner that covered the biofilter subgrade and walls.



Installing Drainage Line – The drainage line shown on the plans was installed from the
biofilter to the sedimentation pond. The line was constructed of 4-inch diameter HDPE. The
portions of the drainage line inside the biofilter were perforated in the field prior to
installation. The sections of piping for the drainage line were joined using fusion welding
techniques. Envirocon monitored the temperature and pressure of each weld to confirm that
the work was completed in accordance with the manufacturer’s requirements.



Installing Aeration Piping – The air lines shown on the plans were installed from the cascade
aerator structure to the biofilter blower to the biofilter and within the biofilter. These lines
were constructed of 6-inch and 2-inch diameter HDPE, except for a portion of 2-inch
diameter galvanized line between the blower and the biofilter. The 2-inch diameter HDPE
aeration lines were perforated in the field prior to installation in the biofilter. The sections of
2-inch diameter HDPE aeration piping were joined using fusion welding techniques.
Envirocon monitored the temperature and pressure of each weld to confirm that the work was
completed in accordance with the manufacturer’s requirements. The 6-inch diameter HDPE
lines were joined using electrofusion welding techniques recommended by the manufacturer.
The top of the cascade aerator splitter structure was sealed by placing an ethylene propylene
diene monomer rubber (EPDM) cover over plywood placed on the grating on top the
structure. The EPDM cover was glued to the concrete structure to provide an air-tight seal
K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

7-16

SECTION SEVEN

OU2 Phase II-1 Construction Activities

around the edges of the structure. Penetrations through the EPDM cover for the weir gates
and line from the structure to the biofilter blower were sealed with foam insulation. The
existing checker board plating was placed over the EPDM cover to protect the cover.


Installing Media – Two types of media were placed in the biofilter. A layer of crushed stone
was placed in the base of the biofilter and varied in thickness from 6-inches at the southwest
corner of the biofilter to 1-foot at the northeast corner. A portion of this stone layer was
placed prior to installation of the aeration lines. The stone layer was completed after
installation of the aeration lines. The upper 3-feet of the biofilter was filled with hardwood
bark mulch. The mulch was covered with chicken wire to prevent burrowing animals from
inhabiting the biofilter.



Installing Blower – The blower for the biofilter was installed between the cascade aerator
structure and the biofilter. The blower was installed on a cast-in-place concrete pad. The
control panel for the blower was installed adjacent to the pad and is connected via buried
conduit to the power supply on the west side of the sedimentation pond. The blower is
housed in a fiberglass enclosure that was supplied with the blower. The blower housing was
sealed prior to start-up to reduce air leaks. URS observed smoke tests performed by
Envirocon during initial testing of the biofilter blower. The smoke tests were conducted at
the discharge end of each of the CMPs and confirmed that the biofilter blower was drawing
air from the CMPs.

URS observed the work, which was completed in general accordance with the methods in the
Phase II-1 Design Report and the design for the biofilter, except as noted herein.
Turbidity Curtains
Envirocon installed two turbidity curtains in the sedimentation pond. Although this task was not
included in the Phase II-1 Design Report, ARC elected to install these curtains as a precautionary
measure to reduce the potential for migration of iron sediments to the SFWs.

Work Completed in 2010
The work that was completed in 2010 for construction of the sedimentation pond included:


Modification of sedimentation pond outlet; and



Installation of additional turbidity curtain in sedimentation pond.

These modifications, which are described below, were performed by Envirocon during the
removal of iron solid precipitates that had accumulated in the sedimentation pond. The activities
conducted to remove the solids are not described in this report because they are considered to be
operation and maintenance work.
Outlet Modification
ARC elected to modify the sedimentation pond outlet as a precautionary measure to reduce the
potential for migration of iron sediments to the SFWs. The modification raised the invert
elevation of the outlet and includes options for both summer and winter operation. Raising the
invert of the outlet is expected to reduce the potential for iron precipitates to migrate to the
SFWs.
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Additional Turbidity Curtain
ARC elected to install an additional turbidity curtain and modify the location of the previously
install curtains as a precautionary measure to reduce the “dead zones” in the sedimentation pond.

Work Completed in 2011 and 2012
No new construction work was performed for the sedimentation pond in 2011 or 2012.

Variations from Design
This section provides a summary of the variations from the design of the sedimentation pond.
The potential impact of these variations on the operation of the sedimentation pond and other
components of the proposed remedial action are discussed below. These variations included:


Elevation of Structures – As shown on the Record Drawings, the finished elevations of the
cascade aerator splitter and manholes varied slightly (less than 0.19 feet) from the elevations
in the Phase II-1 Design Report and design modifications. These variations are considered
minor, as they are not expected to adversely affect the operation of the sedimentation pond.



Sedimentation Pond Base Elevation –The elevation of the base of the sedimentation pond
was raised from 1,501.5 to 1,504 feet (msl). This variation is described above. Changing the
elevation of the base of the pond addressed an oversight in the original design regarding the
groundwater elevations near the sedimentation pond. The original design elevation (1501.5
feet msl) of the sedimentation pond base was within the range of groundwater elevations
(1,497.5 to 1,503.4 feet msl) measured at nearby monitoring well MWR-11 since 1993. The
presence of groundwater beneath the liner installed in 2007 caused the liner to rise off the
subbase when water was removed from the pond in 2008 to install the sand layer and gabion
baskets. As described above, the unstable working surface caused difficulties during
placement of the sand layer and gabion baskets. ARC elected to raise the elevation of the
base of the sedimentation pond to 1,504 feet msl to reduce the potential for groundwater
creating an unstable surface during future maintenance (sludge removal).



Sedimentation Pond Volume –The volume of the sedimentation pond was reduced by
approximately 18% (500,000 to 410,000 gallons) by raising the elevation of the base of the
pond. This change has reduced the sludge storage capacity in the sedimentation pond. This
reduction in sludge storage capacity will increase the frequency of sludge removal
maintenance activities. However, the increased frequency is not anticipated to adversely
affect the performance of other components of the Treatment Wetlands System.



Sedimentation Pond Base Surface – The base of the sedimentation pond was covered with
concreted filled geoweb instead of the sand layer and gabion baskets that were included in
the original design modifications This change will enhance the durability of the liner in the
base of the sedimentation pond during future O&M activities.



Stream Bank Protection – This variation from the Phase II-1 Design Report, which is
described above was added to protect the integrity of the conveyance lines southwest of the
sedimentation pond.



Yard Hydrant and Electrical Outlet at Cascade Aerator Splitter – As described in FO-010, a
yard hydrant and electrical outlet were not installed near the cascade aerator splitter structure.
K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

7-18

SECTION SEVEN

OU2 Phase II-1 Construction Activities

This change was made to simplify and expedite completion of the construction. This
variation is not expected to adversely affect the operation of the sedimentation pond because
portable electrical and water supplies are readily available for future maintenance activities.
For example, a yard hydrant was installed near the southwest corner of the sludge drying
beds.


Yard Hydrant for Biofilter –A yard hydrant for the biofilter was not installed between the
cascade aerator splitter structure and biofilter. This change was made to simplify and
expedite completion of the construction. This variation is not expected to adversely affect
the operation of the biofilter because water for moistening the biofilter media can be obtained
from the cascade aerator splitter structure.



Biofilter Blower Enclosure – As discussed above, the biofilter blower was housed in a
fiberglass enclosure supplied with the blower instead of wooden enclosure constructed
around the blower. This change was made to simplify and expedite completion of the
construction. This variation is not expected to adversely affect the operation of the biofilter
and is expected to reduce the level of effort needed to maintain the enclosure.



Turbidity Curtains – This variation from the design, which is described above, is expected to
enhance the operation of the Treatment Wetlands System by reducing the potential for “dead
zones” in the sedimentation pond and migration of iron sediments to the SFWs.



Sample Ports in Cascade Aerator Cover –Sample ports were installed in the air-tight cover
that was constructed over the cascade aerator splitter structure. These access ports were
added to facilitate collection of samples of the influent to the Treatment Wetlands System.



Biofilter Electrical Outlet –A 110VAC electrical outlet was added to the control panel for the
biofilter. This change was made to enhance future maintenance activities.



Modified Outlet –As previously described, the outlet of the sedimentation pond was modified
to reduce the potential migration of iron sediments to the SFWs.

7.2.3.2 Surface Flow Wetlands
As described in the OU2 Phase II-1 Final 100% Remedial Design Report, the surface flow
wetlands design includes:


Four surface flow wetlands (only three were to be constructed in Phase II-1);



Hydraulic control splitter structure;



A hydraulic control structure for each surface flow wetland;



Aeration systems; and



Piping that connects the surface flow wetlands to other components of the Treatment
Wetlands System.

Two of the tasks discussed in the February 2009 Improvements to Treatment Wetlands
System/Conveyance System affected the surface flow wetlands. These tasks included:


Repair aeration lines in surface flow wetlands; and
K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

7-19

SECTION SEVEN


OU2 Phase II-1 Construction Activities

Assess need for additional wetland plantings.

Work Completed in 2007
As described in Section 2.3.3, the work that was completed in 2007 for the surface flow wetlands
included:


A portion of the earthwork for the subbase of the ponds. This work included excavation of
material that was used as backfill in other portions of the 2007 work.

Work Completed in 2008
The work that was completed in 2008 for construction of the three surface flow wetlands (SFWs)
that were part of the Phase II-1 work included:


Completion of earthwork for SFWs;



Installation of HDPE liners in SFWs;



Installation of gabion mattresses;



Installation of aeration lines;



Placement of topsoil on platforms and sidewalls in SFWs;



Water balance tests;



Plantings;



Installation of hydraulic splitter and control structures;



Construction of lines that connect components of SFWs to remainder of the Treatment
Wetlands System;



Installation of electrical supply system; and



Final grading west of SFWs.

Earthwork
Compass completed the earthwork for the three surface flow wetlands (SFW-1, SFW-2, and
SFW-3) that were within the scope of the Phase II-1 work. The earthwork included cutting
native material from the area and placing fill to construct the berms and platforms to the grades
shown in the plans. Borrow material needed to complete the earthwork was excavated from
areas near the SFWs.
Backfill was placed in lifts and compacted in accordance with the specifications. Native
materials that were not suitable due to moisture content were removed and replaced.
Groundwater seepage along the west side of the SFWs necessitated removal of wet materials and
use of cobbles and stone to provide a firm subbase for liner installation.
Compass’ subcontractor, Atlantic Testing Laboratories, provided testing services to monitor
compaction of the earthwork for the SFWs. Initial difficulties with achieving the specified
density were resolved when Compass switched from a sheeps-foot compactor to a smooth drum
compactor.
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Compass placed a 4-inch layer of imported clay in the base of the SFWs. This material was
placed because the site soils were not suitable for use as subbase for the liners due to the
presence of cobbles and other materials that could puncture the liners.
Liner Installation
Compass installed 60-mil smooth HDPE liners in the bottoms of the SFWs and 80-mil textured
HDPE liners on the sidewalls of the SFWs. The condition of the liner subgrade was inspected
and accepted by representatives of URS, Compass, and Compass’ liner subcontractor,
Chesapeake Containment Systems, Inc. (Chesapeake), prior to deployment of the liner panels. A
layer of 60-mil smooth HDPE was then deployed over the bases of the SFWs and 80-mil
textured liner was deployed on the sidewalls of the SFWs. The liner panels were fused together.
Boots were constructed to affix the liner to the inlet and outlet lines that penetrated the liners.
All completed seams were either pressured tested or vacuum tested to confirm that there were no
leaks. URS submitted samples from 13 welds in the SFWs to JLT Laboratories, Inc. of
Canonsburg, Pennsylvania for off-site destructive testing. The results of these tests demonstrated
that the welds met the criteria in the specifications.
Chesapeake returned to the site to repair punctures in the liners and leaks around the boots in the
SFWs. The repairs were performed using methods in the specifications.
Gabion Mattresses
Compass placed the pea gravel bedding layer for the gabion mattresses in the base of west basins
of SFW-1, SFW-2, and SFW-3. A bobcat was used to place the gravel in SFW-2 and SFW-3.
The material was placed by hand in SFW-1 due to an unstable working surface caused by the
presence of groundwater beneath the liner.
Compass placed stone filling in the west basins of SFW-2 and SFW-3, but without using the
gabion baskets called for in the design. The gabion baskets were eliminated because of
difficulties transporting and placing filled baskets. Because the liners on the sidewalls in SFW-2
and SFW-3 had punctured during stone placement no stone was placed in the west basin of
SFW-1. Neither stone nor pea gravel was placed in the east and central of SFW-1, SFW-2 and
SFW-3. The punctures were subsequently repaired.
Aeration Lines
Compass installed all components of the aeration system, except the blowers that were not
included in the scope of the Phase II-1 work. The components that Compass installed included:


Concrete pads for blowers;



Buried HDPE supply lines, which were welded in the same manner as described for the
conveyance piping; and



Aeration tubing in the basins in the SFWs.
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Topsoil
Compass placed a 6-inch layer of imported topsoil on the sidewalls and platforms in the SFWs.
Topsoil was imported because the topsoil stockpiled at the site in 2007 was deemed unsuitable
due to the presence of stones, sticks, and other debris that could puncture the liners.
Water Balance Tests
URS conducted water balance tests in the each of the three SFWs after the liners were installed
and topsoil had been placed. The water balance tests were conducted in general accordance with
the methods in the Phase II-1 Design Report, as previously discussed. NAWE concluded that the
liners in the SFWs passed the water balance tests.
Plantings
Compass applied a wildflower seed mix to the topsoil on the sidewalls of the SFWs using
hyrdoseeding techniques. This work was completed prior to completion of the water balance
tests in order to allow adequate time for germination of the seed mix before winter.
Compass planted the wetland species vegetation on the platforms in the SFWs after each pond
passed the water balance test.
Structures
Compass installed the hydraulic controller splitter structure and the three hydraulic control
structures at the locations shown on the drawings in the 100% Final Design and within 0.27 feet
of the design elevations. These structures included weir gates, gate valves and grates.
A recirculation pump was installed in the central chamber of the hydraulic controller splitter
structure. The ponds were connected to these discharge chambers in the hydraulic control
splitter structure:
Discharge Chamber

Connected to:

Southeast

SFW-1

Northeast

SFW-2

Northwest

SFW-3

Southwest

Line blanked off

Connecting Lines
Compass installed the HDPE lines that connect:


The hydraulic control splitter structure to the inlets to the SFWs (8-inch diameter);



The recirculation pump in the hydraulic control splitter structure to the cascade aerator
splitter structure above the sedimentation pond (3-inch diameter);



The SFW outlets to the hydraulic control structure for each SFW (8-inch diameter); and

K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

7-22

SECTION SEVEN


OU2 Phase II-1 Construction Activities

The hydraulic control structures to the 8-way splitter structure at the vertical flow wetlands
(12-inch diameter).

These HDPE lines were welded in the same manner as described for the conveyance piping,
placed on bedding stone, and covered with bedding stone prior to backfilling the trenches for the
lines to final grade. Flexible couplings (Fernco fittings) were used on each of the inlet and outlet
lines for the SFWs due to lack of space for HDPE pipe welding equipment at these locations.
Electrical Supply
The work that Compass completed in 2008 for the electrical supply system in the treatment
wetlands area included:


Installation of power supply to the west of sedimentation pond.



Installation of conduit from the power supply to control panels for the recirculation pump and
the aeration blowers; and



Installation of control panels for the recirculation pump and the aeration blowers.

Final Grading
Compass established final grades in the areas west of the sedimentation pond, SFW-2, and SFW3
in general accordance with Phase II-1 Design Report. This work included installation of
permanent fencing across the former entrance to this area from County Road on the west side of
the site.
Envirocon established final grades in the area west of SFW-1. This work included replacement
of the site fence in this area.

Work Completed in 2009
The work that was completed in 2009 for construction of the three SFWs that were part of the
Phase II-1 work included:


Repairing aeration lines in SFWs;



Assess growth in SFWs; and



Transplanting cattails to SFWs.

Repair Aeration Lines
Compass repaired aeration lines in the SFWs. After the water levels in the SFWs were lowered
to provide access to the aeration lines, the lines were inspected to identify locations that needed
to be repaired and the nature of the needed repairs. The nature of the needed repairs included:


Broken aeration lines;



Aeration lines separated from aeration headers;



Floating aeration lines; and



Floating aeration headers.
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These repairs were completed before the SFWs were returned to operation.
Assess Growth
URS assessed the growth of the wetland species that were planted on the platforms in the SFWs
in fall of 2008. This assessment was conducted in late April 2009 after the water levels in the
SFWs were lowered. Although some emergent growth was observed on the platforms, the
majority of the surface area of the platforms was devoid of growth.
Transplant Cattails
Based on the paucity of growth observed in the SFWs, ARC elected to transplant cattails from an
off-site source to the platforms in the SFWs. This work was completed before the SFWs were
returned to operation on June 3, 2009.

Work Completed in 2010
The work that was completed in 2010 for construction of the SFWs included:


Transplanting additional cattails to SFW -1.

Transplant Cattails
ARC elected to transplant additional cattails from an off-site source to the western platform in
SFW-1 to fill areas when the existing growth was not as lush as other areas in the SFWs. This
work was conducted during the period when accumulated sediments were removed from the
sedimentation pond.

Work Completed in 2011 and 2012
No new construction work was performed for the SFWs in 2011 or 2012.

Variations from Design
This section provides a summary of the variations from the design of the (SFWs). None of these
variations are considered significant and none are anticipated to negatively affect the operation
of the SFWs or other components of the proposed remedial action. These variations included:


Liner Boots – Some of the liner boots over the inlet and outlet lines in the SFWs were
completed without clamps because the pipe did not extend far enough into the pond to
provide space to attach a clamp. This variation is considered minor because all the SFWs
passed water balance tests after some of the boots were rebuilt.



Gabion Mattresses – There were minor variations from the Phase II-1 Design Report
associated with the pea gravel and stone filling in the SFWs. First, the wire baskets were not
used for the stone filling in the gabion mattresses in SFW-2 and SFW-3 due to difficulties
transporting and placing the filled baskets. Second, no stone was placed on the pea gravel
layer in the west basin of SFW-1 after the liners on the sidewalls in SFW-2 and SFW-3 were
punctured during stone placement. Third, neither pea gravel nor stone filling were placed in
the eastern and central basins of SFW-1, SFW-2 and SFW-3. These variations are not
considered significant because they are in low-energy hydraulic environments and the
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material that was placed in the west basins of the SFWs should be sufficient to protect the
liner during future maintenance activities.


Blower Pad Locations – The aeration system blower pads were installed between the SFWs
instead of west of the SFWs. The pads were moved to reduce the amount material that
needed to be cut from the bank west of the SFWs.



Fernco Fittings – Fernco fittings were used for a single connection on each of the inlet and
outlet lines for the SFWs due to lack of space for HDPE pipe welding equipment at these
locations. This variation is considered minor because the lines are not pressurized and the
ponds are holding water.



Elevation of Structures – As shown below, the finished elevations of the hydraulic control
splitter structure, which controls the water level in the sedimentation pond, and hydraulic
control structures, which control water levels in the SFWS, varied slightly (less than 0.27
feet) from the elevations in the Phase II-1 Design Report and design modifications. These
variations are reflected in the Record Drawings and are not considered significant.



Yard Hydrants and Electrical Outlets at Hydraulic Splitter and Control Structures –The yard
hydrants and electrical outlets were not installed near the hydraulic control splitter and
hydraulic control structures. This change was made to simplify and expedite completion of
the construction. This variation is not expected to adversely affect the operation of the SFWs
because portable electrical and water supplies are readily available for future maintenance
activities. For example, a yard hydrant was installed at the southwest corner of the sludge
drying beds.



Final Grade West of SFW-1 – The final grade of the slope west of SFW-1 varies from the
plans in the Phase II-1 Design Report. This change was made to clarify inconsistencies in
the plans.

7.2.3.3 Vertical Flow Wetlands
As described in the OU2 Phase II-1 Final 100% Remedial Design Report, the vertical flow
wetlands design includes:


An 8-way hydraulic splitter structure;



Eight vertical flow wetlands (only five were to be constructed in Phase II-1);



A dosing siphon structure for each vertical flow wetland;



An outfall structure; and



Piping that connects the vertical flow wetlands to other components of the Treatment
Wetlands System.

Two of the tasks discussed in the February 2009 Improvements to Treatment Wetlands
System/Conveyance System (see Section 2.3.3) affected the vertical flow wetlands. These tasks
included:


Installing temporary treatment system to polish effluent; and



Assessing the need for additional wetland plantings.
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Work Completed in 2007
The work that was completed in 2007 for the vertical flow wetlands included:


The majority of the earthwork for the subbase of the five ponds included in the Phase II-1
work.

Work Completed in 2008
The work that was completed in 2008 for construction of the five vertical flow wetlands (VFWs)
that are part of the Phase II-1 work included:


Completion of earthwork;



Installation of HDPE liners;



Installation of underdrain lines;



Installation of stone media layers;



Placement of topsoil on sidewalls;



Water balance tests;



Plantings;



Installation of 8-way splitter and dosing siphon structures;



Installation of outfall; and



Construction of lines that connect components of VFWs to remainder of Treatment Wetlands
System.

The identification number for the individual VFWs was modified from the plans to simplify
discussions during the 2008 work and future operation and maintenance activities if the three
VFWs that were not included in the Phase II-1 work are not constructed. The designations used
in this report and the corresponding designations in the plans for the VFWS are:
Designation used in
this report

Designation used in
plans

VFW-1

#2

VFW-2

#4

VFW-3

#6

VFW-4

#7

VFW-5

#8

Unnamed

#1

Unnamed

#3

Unnamed

#5

K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

7-26

SECTION SEVEN

OU2 Phase II-1 Construction Activities

Earthwork
Compass completed the earthwork for the five surface flow wetlands (VFW-1, VFW-2, VFW-3,
VFW-4, and VFW-5) that are within the scope of the Phase II-1 work. The earthwork included
establishing subgrades for the liners in the ponds.
Compass placed a 4-inch layer of imported clay in the base of the VFWs. This material was
placed because the site soils were not suitable for use as subbase for the liners due to the
presence of cobbles and other materials that could puncture the liners.
Liner Installation
Compass installed 80-mil smooth HDPE liners in the bottoms of the VFWs and 80-mil textured
HDPE liners on the sidewalls of the VFWs. The condition of the liner subgrade was inspected
and accepted by representatives of URS, Compass, and Compass’ liner subcontractor,
Chesapeake, prior to deployment of the liner panels. A layer of 80-mil smooth HDPE was then
deployed over the bases of the VFWS and 80-mil textured liner was deployed on the sidewalls of
the VFWs. The liner panels were fused together. Boots were constructed to affix the liner to the
discharge lines that penetrated the liners. All completed seams were either pressured tested or
vacuum tested to confirm that there were no leaks. URS submitted samples of four welds from
the VFWs to JLT Laboratories, Inc. of Canonsburg, Pennsylvania for off-site destructive testing.
The results of these tests indicate that the welds met the criteria in the specifications.
After stone placement on the liner and water balance testing, it was determined that some of the
SFWs were leaking, which were assumed to be occurring around the boots. Chesapeake returned
to the site and repaired the boots, using methods in the specifications. This solved the problem.
Underdrain Lines
Compass constructed the underdrain lines in the VFWs. The holes in the 4-inch diameter HDPE
collection pipes were drilled by hand prior to installing the lines in the bases of the VFWs. The
collection and vent pipes were secured to the 8-inch diameter HDPE discharge line in the bases
of the VFWs using a foam sealant.
Stone Media
Compass installed the stone media layers in the VFWs after the underdrain lines were completed.
The thickness of each layer was monitored during installation to confirm that the work was
completed in accordance with the project plans.
Topsoil
Compass placed a 6-inch layer of imported topsoil on the sidewalls of the VFWs. Topsoil was
imported because the topsoil stockpiled at the site in 2007 was deemed unsuitable due to the
presence of stones, sticks, and other debris that could puncture the liners.
Water Balance Tests
URS conducted water balance tests in the each of the five VFWs after the liners, underdrain
lines, and stone media layers were installed. The water balance tests were completed for some of
the ponds (VFW-2, VFW-4, and VFW-5) before topsoil was placed on the sidewalls. The water
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balance tests for the remaining ponds were completed after the topsoil was placed on the
sidewalls.
The water balance tests were conducted in general accordance with the methods in the 100%
Final Design. Some of the tests were interrupted to repair leaks when the data indicated that the
pond was not holding water.
The data in July, August, and September 2008 was forwarded to NAWE for evaluation. NAWE
concluded that the liners in the VFWs passed the water balance tests.
A second water balance test was initiated in VFW-4 after the boot on the discharge line was
repaired in mid-November, 2008. These repairs were needed to stop water losses that were
observed after topsoil was placed on the sidewalls after the pond passed its initial water balance
test. The second water balance test in VFW-4 could not be completed due to ice formation in
late November 2008.
Plantings
Compass applied a wildflower seed mix to the topsoil on the sidewalls of the VFWs using
hydroseeding techniques. This work was completed prior to completion of all the water balance
tests in order to allow adequate time for germination of the seed mix before winter.
Compass planted the wetland species vegetation in the VFWs after each pond passed the water
balance test.
Structures
Compass installed the 8-way splitter and dosing siphon structures within 0.35 feet of the design
elevations. The 8-way splitter was installed at the location shown on the plans. The dosing
siphon structures were installed on the west side of the northwest corner of each VFW.
The 8-way splitter was equipped with weir gates and grates. The discharge chambers on the east
side of the structure were connected to VFW-1 through VFW-4. The discharge chamber on the
northwest corner of the structure was connected to VFW-5. The lines from the three remaining
discharge chambers were blanked off.
Dosing siphons were installed inside the structures in accordance with the project plans. These
structures were completed with locking hatches. The displays for the dosing siphon counters
were installed inside the structure to reduce the potential for damage.
Outfall
Compass constructed the outfall and outlet structure, which included a grate, at the design
locations. The elevations at which these structures were installed varied from the design
drawings in order match field conditions at the outfall and provide adequate slope for the line
from outlet structure to the outfall.
Connecting Lines
Compass installed the HDPE lines that connect:
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The 8-way splitter structure to the stainless steel inlet lines to each of the VFWs (6-inch
diameter);



The VFW drainage lines to the dosing siphon structures (8-inch diameter);



The dosing siphon structures to the outlet structure (6-inch and 12-inch diameter); and



The outlet structure to the outfall in the swale (12-inch diameter).

These HDPE lines were welded in the same manner as described for the conveyance piping,
placed on bedding stone, and covered with bedding stone prior to backfilling the trenches for the
lines to final grade. The portions of these lines that were installed at depths less than 4-feet were
covered with sheets of foam insulation in accordance with project plans.

Work Completed in 2009
The work that was completed in 2009 for construction of the five vertical flow wetlands (VFWs)
that are part of the Phase II-1 work included:


Installing temporary treatment system;



Adjusting inlet lines; and



Assessing growth in VFWs.

Temporary Treatment System
URS mobilized a portable granular activated carbon (GAC) treatment system to the site on
December 3, 2008. This trailer mounted system was staged adjacent to the outlet structure. OnSite extended the height of the outlet structure to facilitate installation of a transfer pump if the
portable GAC treatment system were to be put into temporary service. The portable GAC
treatment system remained on standby until it was removed from the site on April 14, 2009.
Envirocon removed the extension from the outlet structure in September and October 2009.
Adjusting Inlet Lines
Compass adjusted the lines from the 8-way splitter structure to the VFWs to alleviate restricted
flow to the two northern vertical flow wetlands (VFW-4 and VFW-5) that had been observed by
On-Site in early 2009. This work included:


Exposed Lines – The soil cover above the lines from the 8-way splitter to VFW-4 and VFW5 was removed to assess lines.



Re-Bedded Lines – The lines were re-bedded to eliminate dips and humps, which could
impede flow, between the 8-way splitter the VFWs.

Assess Growth
URS assessed the growth of the wetland species in the VFWs, which were planted in fall of
2008, periodically from April through September 2009. The amount of growth observed in the
VFWs was deemed to be appropriate for the intended use of the VFWs, which is to use limestone
as a reactive media to buffer the effluent pH. Because the pH buffering is not dependent on the
presence of plants, there was no need for supplemental plantings.
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Work Completed in 2010 and 2011
No new construction work was performed for the VFWs in 2010 or 2011.

Variations from Design
This section provides a summary of the variations from the design of the vertical flow wetlands
(VFWs). None of these variations are considered significant and none are anticipated to
negatively affect the operation of the VFWs or other components of the proposed remedial
action. These variations included:


Elevation of Structures – As on the Record Drawings, the finished elevations of the 8-way
splitter structure and the dosing siphon structures varied slightly (less than 0.35 feet) from the
elevations in the Phase II-1 Design Report. These variations are considered minor, as they
are not expected to adversely affect the operation of the VFWs.



Elevation of Outlet Structure – As shown on the Record Drawings, the finished elevation of
the outlet structure outfall in the swale varied from the design elevation. The elevation of the
outfall in the swale was varied to match existing grade at the outfall location. The elevation
of the outlet structure was raised during construction to provide adequate slope for the line to
drain to the outfall.



VFW-4 Water Balance Test – As discussed above, a second water balance test in VFW-4 was
not completed prior to the water surface icing over for the winter. The second test was
initiated after the boot on the discharge line was repaired in mid-November 2008 to address
dropping water levels. Although the second water balance test was not completed, visual
observation of the water (ice) levels indicated that the mid-November 2008 repairs had
resolved the dropping water levels in VFW-4.



Dosing Siphon Structure Locations – The dosing siphon structures were installed west of the
VFWs instead of at the positions north of the VFWs that were depicted in the design
drawings. This change was made to simplify construction and improve flow in the discharge
line by eliminating an elbow from the piping system.



Dosing Siphon Counters – The counters for the dosing siphons were installed inside the
structure instead of above the structures. This change was made to reduce potential for
damage and vandalism.



Lines from Dosing Siphon Structures to 12-inch Line to Outlet Structure – A 6-inch diameter
HDPE line was used to connect the dosing siphon structures to the 12-inch diameter line
discharge line.



Yard Hydrant and Electrical Outlet near 8-Way Splitter –A yard hydrant and electrical outlet
was not installed near the 8-way splitter structure. This change was made to simplify and
expedite completion of the construction. This variation is not expected to adversely affect
the operation of the VFWs because portable electrical and water supplies are readily
available for future maintenance activities.



Effluent Polishing – As discussed above, the portable GAC treatment system remained on
standby while it was at the site. The system was not put into service because the operation
and the system was being evaluated for treatment efficiency.
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7.2.3.4 Sludge Handling System
As described in the Phase II-1 Design Report, the sludge handling system design includes:


A sludge dewatering pump station;



Four sludge dewatering beds, which will be referred to as sludge drying beds hereafter;



A sludge drying bed drainage lift station; and



Piping connecting the system to other components of the Treatment Wetlands System.

ARC modified certain portions of the OU2 Phase II-1 Remedial Design prior to the 2008
construction season. The changes to the sludge handling system design included:


Modification of the concrete design for the sludge drying beds.

Work Completed in 2007
No work was completed for the sludge handling system in 2007.

Work Completed in 2008
The work that was completed in 2008 for construction of the sludge handling system included:


Concrete work for sludge drying beds;



Procuring structures for the pump and drainage lift stations; and



Covering sludge drying bed foundations.

The construction of the remaining elements of the sludge handling system was deferred.
Concrete Work
Compass constructed the concrete foundations and walls for the four sludge drying beds in
general accordance with the Final 100% Remedial Design Report and design modifications. The
results of the testing of cylinders collected during the work confirm that the concrete met the
compressive strength requirements in the design.
Structures
Compass procured the pre-cast concrete structures for the sludge dewatering pump station and
the sludge drying bed drainage lift station. These structures were not installed at the locations
shown on the design drawings. Instead, they were staged on the ground surface south of the
sludge drying beds and east of the sedimentation pond.
Cover Foundations
Envirocon covered the foundations of the sludge drying bed. As described in Envirocon
CO-006, the foundations were covered to prevent frost damage.
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Work Completed in 2009 and 2010
No work was completed in 2009 and 2010 for construction of the sludge handling system.

Work Completed in 2011
The work that was completed in 2011 for construction of the sludge handling system included:


Completing construction of sludge drying beds;



Installing concrete apron slab adjacent to sludge drying beds;



Installing utilities for sludge handling system;



Installing sludge dewatering bed drainage lift station; and



Connecting discharge line from the sludge dewatering lift station to a conveyance line in the
meter box.

Sludge Drying Beds
Envirocon completed the sludge drying beds in general accordance with the plans and
specifications; although during construction a number of field adjustments were made regarding
the drainage piping, pipe supports, the adjoining apron slab, and the liner batten strips and
installation of the stop log frame mounting. These were enhancements that improved operation
and maintenance issues, and are reflected on the Record Drawings. This sludge drying bed work
included:


Subgrade Preparation – This work included: dewatering accumulated water in the beds;
removing material that had been placed over the foundations and any other material that was
deemed un-suitable by the URS Engineer due to saturation; grading the subgrade in
accordance with the revised plans; installation of pipe penetrations and under drains beneath
the drying bed liner; extending pipe penetrations and under drains beneath the drying bed
wall footings; placing a sand cushion layer for liner; and grading the cushion layer for
drainage.



Liner Installation – This work included placement of 80-mil HDPE liner in each of the four
sludge drying beds. In addition, stainless steel batten strip required for the liner on the drying
bed walls were also installed. Boots for pipe penetrations were also welded to the 80-mil
HDPE liner in each of the drying beds. All completed seams were vacuum tested to confirm
that there were no leaks. A URS Liner Quality Control (QC) specialist was present during
liner installation.



Drying Bed Piping – This work included installing 6-inch perforated HDPE drainage pipe
over the 80-mil HDPE liner, 6-inch wye fitting near the liner penetration for clean-outs, 6inch solid connections for drainage and, 6-inch header pipes connecting the catch basin and
the lift station.



Filter Media – Upon completion of the liner installation, sludge drying bed filter media
consisting of approximately 9 inches of coarse gravel, 3 inches of gravel and 12 inches of
sand were placed and graded for drainage in the drying beds. The material were placed using
a low pressure skid steer making sure the underlying liner was not punctured.
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Stop Logs –The stop log systems were the last elements installed. The stop log frame
required mounting on the exterior face of the drying bed instead of within the side jambs of
the openings as originally shown. The record drawings reflect this change.

Concrete Apron Slab
Envirocon installed a 12-inch thick concrete apron slab on the west side of the sludge drying bed.
The dimensions of the slab were approximately 20 ft wide and 125 ft long. It was installed in
general accordance with the plans and specifications, with some modifications:


The double mat of rebar was reduced to one mat of welded wire fabric.



The slab and subgrade were pitched to drain to a central swale (N-S), and pitched such that
the swale drains to the catch basin.



Expansion, contraction and construction joints were detailed and installed.



The concrete was notched as needed around the stop log frame.

The record drawings reflect these enhancements.
Utilities
Envirocon installed utilities for the sludge drying bed in general accordance with the revised
plans and specifications. These utilities included:


Electrical Supply for Control Panel– The electric supply required for the pump in the new lift
station was provided by installing an electric control panel near the dewatering lift station
and providing electrical supply to the control panel from the power source located in the west
side of the sedimentation pond. Envirocon excavated a shallow utility trench from the control
panel to the power supply, along the area between the sedimentation pond and SFW-1. Upon
laying required wiring, the trench was backfilled with bedding stone in accordance with the
design drawings.



Water Supply – In order to assist the Operation and Maintenance personnel in future sludge
clean-up activities at the drying bed, a yard hydrant was installed near the southwest corner
of the drying beds. The water line for the hydrant was provided by connecting the yard
hydrant to the existing water line that feeds the water hydrant located near the vertical flow
wetlands. Envirocon excavated a shallow utility trench from the hydrant along the VFWs
using a mini-excavator for this purpose. Upon laying required piping as required by the
design drawings, the trench was backfilled with bedding stone in accordance with the design
drawings.



Hot Box for Water Supply – A hot box was also installed near the existing hydrant near the
VFWs as required by the design drawings. The power supply for the hot box was provided
from the control panel for manhole MH-H. Envirocon excavated a shallow utility trench from
the hot box to the control box along the VFWs using a mini-excavator. The trench was
backfilled with bedding stone after laying the required electric conduit pipes.
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Dewatering Lift Station
Envirocon installed the pump and controls in the sludge dewatering drainage lift station
consistent with the arrangement in the groundwater extraction manholes, as shown in the Record
Drawings.
Discharge Line
Envirocon connected the discharge line from the sludge dewatering lift station to the G-H
conveyance line in the meter box. A wye connection was installed to the MH G and MH-H
conveyance.

Work Completed in 2012
In 2012 the sludge discharge line from the sedimentation pond to the drying beds was
permanently installed in a buried trench. An above ground riser was installed at the inlet side to
allow for connection to the portable double-diaphragm pump. The discharge end included a
manifold to four risers, on each per drying bed, and a clean-out riser. The discharge lines,
mounted on the drying bed walls were reversed so that the manifold feed is from the east side of
the drying beds. Bollards were installed to protect the exposed piping at either end.
During sedimentation pond cleaning operations in 2012, it was determined that the stop log
system was not sufficiently water tight. It was decided to remove them and replace them with a
different system. As of this submittal, the stop logs and their channel frames have been removed
from all four drying beds and a new design is being prepared. The new system is scheduled to be
in place before the next sedimentation pond cleaning event, anticipated to be in summer of 2013.

Variations from Design
This section provides a summary of the variations from the design of the sludge handling system.
They will not negatively affect the operation of the treatment system. These variations included:


Sludge Dewatering Pump Station – ARC elected not to construct the sludge dewatering
pump station based on experience gained during 2010 when the sediments that had
accumulated in the sedimentation pond were removed using portable pumps and mobile
equipment. The consistency of the sludge that had accumulated in the base of the
sedimentation pond raised could not be removed without assistance of mobile equipment.
Although omission of the sludge dewatering pump station is a significant variation from the
design, this change will not be detrimental to the operation of the treatment system.



Drying Bed Underdrain Piping – The underdrain piping for the sludge drying beds were
extended beneath drying bed wall footings rather than through the existing holes in the wall.
The change was deemed necessary since there was no room to weld two elbows together as
shown in the design drawings. The wall penetrations were plugged with concrete.



Drying Beds Liner Penetration – A boot with flap has been installed for the drying bed under
drain liner penetrations. The boot was extended below the base of the liner and securely
affixed to the piping. The flap of the boot was later attached to the liner using extrusion
welding techniques.
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Bedding Sand layer –Because of water accumulation within the drying bed walls, the drying
bed subgrade was saturated and deemed unsuitable for liner installation. Approximately 6
inches to 12 inches of material was excavated from the subgrade and backfilled with bedding
sand.



Batten Strips in Drying Beds – The batten strips for the 80-mil HDPE liner for the drying bed
walls were shown at approximate elevation of 1506.5 in the design drawings. The elevation
was lowered to 1505.4 in order to protect it from damage when equipment is working in the
beds.



Drying Beds Under Drains – Several minor modifications were included in the under drains
of the sludge drying beds due to varying field conditions. These modifications include,
adding wye fittings near the pipe boots which serves a clean outs, weep holes drilled into the
wye fitting and boot fitting for enhanced drainage, 90-degree fitting with riser pipe encased
in the concrete apron slab for use as a cleanout, and slope of the header pipe and invert
elevations of the tie-ins were varied to accommodate field conditions. The changes are
reflected in the record drawings.



Sludge Bed Dewatering Lift Station Discharge Line – The discharge from the sludge bed
dewatering lift station was connected to the MH-G and MH-H conveyance line in the meter
box rather than installing a separate line from the lift station to the cascade aerator splitter
structure.



Yard Hydrant Location – The location of the yard hydrant for the sludge drying beds was
moved to the southwest corner of the drying beds.



Power Source for hot box – The power to feed the hot box for the water service required for
the new yard hydrant was provided from the manhole MH-H control panel, rather than from
the garage as shown on the design drawings. The variation was made so that the Operation
and Maintenance personnel have control over the power source, if needed.



Buried Sludge Discharge Line – The discharge line was buried from the sedimentation pond
to the east side of the drying beds.



Replacement of Stop Log System. – The stop log system was determined to be insufficiently
water tight and have been removed from all four drying beds. A new design is currently
being prepared which is expected to be in place by the nest anticipated sedimentation pond
cleaning in the Summer of 2013.
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OU2 Phase II-2 Construction Activities

On March 2, 2009, ARC submitted the Final (100%) Remedial Design Report – Revision 2 –
Phase II-2 Remediation at Operable Unit 2 (Phase II-2 Design Report) to USEPA. The proposed
elements of the OU2 Phase II-2 remediation include:


Removal of impacted material from drainage swale, followed by restoration;



Removal and restoration of impacted materials from riverbed and river bank;



On-site disposal of remedial wastes in a new cell at the CELA;



Final Site restoration consisting of restoring WAG Trail along the conveyance corridor,
constructing new trail over CELA and, site wide seeding and planting operations; and.



Implementation of a Performance-Based Groundwater Monitoring Program, which is
discussed below, in lieu of immediate construction of the barrier wall;

This section describes the remedial activities that were performed during 2008 through 2012 for
the OU2 Phase II-2 work. Envirocon performed the majority of the work.
Main topics are presented below in individual subsections that discuss:


System design;



Work completed in 2008;



Work completed in 2009;



Work completed in 2010;



Work completed in 2011;



Work Completed in 2012; and



Summary of variations from design.

All the OU2 Phase II-2 work was observed by URS. The work was completed in general
accordance with the Phase II-2 Design Report, and its subsequent design modifications; the
conditions of FCLU Permit; and the conditions of FCLU Permit Mod 2; except as noted herein.
Location of Phase II-2 remedial components are shown on Figure 2.

8.1

MAIN DRAINAGE SWALE

As described in the Phase II-2 Design Report, the Main Drainage Swale (MDS) Restoration
includes:


Removal of approximately 1 ft thick sediments within the extents of Stations STA-4 and
STA-12, as shown in the 100% design drawings; and



Removal of bank sediments near test pits STP-5 and STP-12, as shown in the 100% design
drawings.

In addition, as a design modification to the MDS remediation, a permanent Water Level Control
Berm (WLCB) was constructed. The WLCB was constructed in ordered to mitigate groundwater
seeps noticed along the southwest bank of the MDS during the MDS excavation. Numerical and
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hydrological modeling performed for the seeps indicated that a permanent water level control
berm structure in the MDS will raise the surface water hydraulic head in the MDS to levels
above the seep hydraulic head, therefore creating a hydraulic reversal to stop groundwater
seepage at this location. Stopping the seep flow would have the benefit of reducing potential
bank soil erosion caused by the seep along with reducing iron precipitation.

Work Completed in 2008
The work completed in 2008 for remediation of the MDS included:


Erection of modular tanks for managing contact water.

Modular Tanks
Envirocon erected two 100,000-gallon modular tanks west of the south end of the MDS. The
purpose of these tanks was to manage water generated during work in the MDS and Genesee
River that had come in contact with disturbed materials.

Work Completed in 2009
The work that was completed in 2009 for remediation of the MDS included:


Construction and operation of a by-pass pump;



Management of water within the MDS;



Removal of sediments from the MDS;



Removal of bank soils from select areas along the MDS;



Placement and compaction of backfill in excavated areas;



Placement of topsoil over disturbed areas; and



Restoration plantings.

By-Pass Pump
A portable 4-inch pump, which was placed at the south end of the MDS, collected the discharge
from the Treatment Wetlands System and runoff from the CELA during the remedial work in the
MDS. The pump intake was placed in a lined sump that was excavated immediately north of the
outfalls from the CELA and the Treatment Wetlands System. Pump operation was controlled by
floats in the sump. The pump discharged to the Genesee River immediately east of the south end
of the MDS. The pump operated continuously during removal of sediments from the MDS and
restoration of the MDS to allow the work to be conducted in “drier” conditions and reduce the
amount of water that was managed as contact water. The pump was removed and the sump was
backfilled after the restoration plantings were completed.
Water Management in MDS
Water management activities during the work in the MDS included:


Construction of temporary berms;



Pumping non-contact water;
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A temporary WLCB was constructed at the north end of the work area in the MDS in general
accordance with the project plans. This temporary WLCB remained in placed throughout
removal of sediments from the MDS and restoration of the MDS to isolate the area from the
Genesee River. Three 6-inch diameter discharge pipes were installed in this temporary WLCB
after completion of the restoration plantings. This temporary WLCB remained in place at the
end of the 2009 construction season.
Several intermediate temporary berms were placed in the MDS to isolate sections of the MDS
during removal of sediments. These intermediate berms were used to reduce the area in which
contact water needed to be managed to keep the active work area dry. These intermediate berms
were removed prior to restoration of the MDS.
Non-contact water, which is water that had not been in contact with disturbed sediments that
were to be removed from the MDS, was pumped from the MDS work area to provide drier
conditions for the work. The non-contact water was discharged to the north end of the MDS
beyond the temporary WLCB through a filter sock on the end of the discharge hose. The
discharge also passed through a straw bale check dam as it flowed down the swale towards the
Genesee River.
Water that was in contact with the disturbed sediments to be removed from the MDS was
pumped for settling to one of the modular tanks near the south end of the MDS. This water was
then transferred to the second modular tank prior to being pumped to the Treatment Wetlands
System via a connection to a conveyance line in MH-H.
Envirocon conducted turbidity monitoring in the MDS at three locations downstream of the work
area in accordance with the project plans.
Sediment Removal
A nominal one-foot layer of sediment was removed from the MDS in general accordance with
the project plans. The removal activities progressed from the south end to the north end of the
MDS work area. The sediments were removed from the MDS by using tracked equipment, such
as a low ground pressure (LGP) dozer or tracked skid steer, to push material to the west side of
the MDS where an excavator transferred the material to an off-road haul truck for transport to the
temporary stockpile near the site entrance.
The extent of the sediment removal from the MDS is depicted on the Record Drawings. The
total volume of sediments removed from the MDS was approximately 2,800 cubic yards (cy).
Bank Soil Removal
Bank soils were removed from two areas (STP-5 and STP-12) on the west side of the MDS in
general accordance with the project plans. An excavator removed material from each area and
placed it in off-road haul trucks for transport to the stockpile near the site entrance. The extent
of the bank excavation at the STP-5 area, which is near the south end of the MDS, is shown on
the Record Drawings. The bank excavation was implemented in general accordance with the
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project plans. The extent of bank excavation at the STP-12 area, which is near the north end of
the MDS, was expanded laterally beyond the limits in the project plans to remove additional
product stained debris that was encountered during the excavation. The final extent of the
excavation at the STP-12 area is shown on the Record Drawings. The total volume of materials
removed from the STP-5 and STP-12 areas was 980 and 1140 cy, respectively.
Backfill
The base of the MDS was backfilled with imported structural fill. The fill was placed in an
approximate 6-inch thick lift and loosely compacted with a tracked skidsteer.
The bank area excavations at STP-5 and STP-12 were backfilled by placing structural fill over a
layer of stone placed in the base of each excavation area. A stone layer was placed in the base of
both areas in order to bridge the wet existing subbase in these areas. Backfill was then placed
and compacted.
Topsoil
A 6-inch layer of imported topsoil was spread over the backfill in the MDS and the STP-5 and
STP-12 bank excavation areas. The topsoil was spread and compacted.
Plantings
Envirocon used different planting schemes for the bottom and banks of the MDS.
Prior to planting the bottom of the MDS, Envirocon covered the area with coir mat. Wetland
species flora was then planted throughout the MDS and live willow stakes were planted along
the toe of the bank on the west side of the MDS.
The disturbed bank areas on the west side of the MDS were restored by spreading a wildflower
seed mix by hand. The seeded areas were then covered with coir mat to stabilize the banks.

Work Completed in 2010
The work that was completed in 2010 for remediation of the MDS included:


Removal of temporary WCLB; and



Installation of permanent WLCB.

Remove Temporary Berm
In accordance with the project plans, the temporary WLCB at the north end of the work area in
the MDS was removed approximately one year after the restoration plantings in the MDS. The
banks of the MDS that were disturbed by the WLCB were restored and seeded in accordance
with the requirement of the FCLU Permit.
Permanent Water Level Control Berm
The permanent WLCB was constructed in general accordance with the plans in Appendix A,
and the conditions of the FCLU Permit Mod 2. The existing coir mat, vegetation, and topsoil
were removed from the proposed footprint of the WLCB prior to placing fill for the berm. The
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fill for the WLCB was placed in 6-inch lifts, except for the first lift. Compaction of each lift of
fill was monitored using a nuclear gauge for in-situ density testing. The 18-inch diameter HDPE
pipe through the WLCB berm was placed at the design elevation during placement of lifts of fill.
After all fill was placed, the surface of the WLCB was covered with non-woven geofabric prior
to placement of rip-rap.

Work Completed in 2011
The work that was completed in 2011 in the MDS included:


Repairs to WLCB.

WLCB Repairs
In order to repair damage to the WLCB, which was discovered in late December of 2010, the
pipe through the WLCB was retrofitted with an anti-seep collar. The damage to the WLCB
consisted of loss of soil material through “piping” around and through the fill beneath the HDPE
pipe. This allowed water to erode the fill beneath the pipe and dropped the level of the water
impounded by the WLCB.
The rip-rap and soil above the pipe were removed in order to remove the HDPE pipe and prepare
the WLCB for the repairs. A 10-foot by 5-foot 1/2-thick sheet of HDPE was welded to the pipe,
prior to returning the pipe to the WLCB. The pipe and attached anti-seep collar were then
surrounded by concrete.

Work Completed in 2012
Additional Plantings
In 2012 additional plantings were placed in the swale pond created by the WLCB. These
consisted of cattails, bulrushes and water lilies. This was done to provide supplemental
treatment to the discharge from the Treatment Wetlands System.

Variations from Design
This section provides a summary of the variations from the scope of work contained in the
Phase II-2 Design Report for the MDS. None of these variations are considered significant and
none are anticipated to negatively affect the post-remediation conditions at the site or other
components of the proposed remedial action. These variations included:


Excavation Depth in MDS –The excavation depth in portions of the MDS was greater than
the design depth of 1-foot. The excavation was deeper than the design due to the soft nature
of the material. It was necessary for the excavation equipment to remove the entire depth of
the sediment-like material down to the underlying “hard” layer, mixing of the planned onefoot excavation horizon with the soft underlying material.



Extent of Excavation at STP-12 Area –The lateral extent of the bank excavation in the STP12 area went beyond the western limit shown in the project plans. The excavation was
expanded to remove hydrocarbon-stained soil and debris that was encountered along the
western boundary of the planned excavation area. Removal of this additional material
eliminated the potential for these materials to enter the MDS or Genesee River.
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Stone in Base of Bank Restoration Areas –A layer of crushed stone was placed in the base of
the STP-5 and STP-12 areas prior to placing backfill in these areas. The stone was placed in
improve constructability by bridging over the wet materials in the base of the excavations to
provide a surface on which the structural fill could be placed and compacted.



Backfill Compaction –The nature of the backfill materials and the nature of the construction
warranted an alternate procedure to be used to monitor the compaction of the backfill placed
in the base of the MDS and the river bank excavation areas. The backfill material (structural
fill with gravel and cobbles up to 6-inches in size) raised concerns about the accuracy and
representativeness of density test results that would be obtained by a nuclear density gauge;
therefore, the procedures used for monitoring compaction varied with the location of the
backfill relative to the final surface. Material that would be within 1-foot of the final surface
was dumped and spread with construction equipment. Based on engineering judgment, this
was deemed to be sufficient to achieve the 80% compaction requirement in the project plans.
Compaction of the material that would be more than 1-foot below the final surface was
controlled in accordance with the procedure demonstrated by the proof rolling of test pad
performed on August 27, 2009 The results of the proof roll indicated that six overlapping
passes by a sheepsfoot roller was sufficient to compact the material to achieve the 95%
compaction requirement in the project plans. The backfill for the river bank restoration was
compacted in accordance with the results of the proof roll. Compaction was observed by
URS.



MDS Restoration Elevation – The final elevation of the restored MDS is below the original
elevation in portions of the MDS. These areas generally correspond to the areas where
additional material was excavated from the swale (see above). The lower elevation expands
the extent of ponded water in the MDS, which increases the available flood storage capacity
in the MDS. The apparent extent of ponded water in the MDS is expected to decrease over
time as vegetation becomes established.



Coir Mat –The planned erosion control blanket in the base of the MDS was replaced with
coir mat. This change was made to facilitate construction and avoid placing a nondegradable material in the MDS.



Permanent WLCB – The permanent WLCB was constructed to improve the performance of
the groundwater collection trench. Although the WLCB was not included in the Final 100%
Remedial Design Report, the design for the WLCB was provided to USEPA and NYSDEC
prior to construction. The WLCB was constructed in accordance with its design, except for
these variations:
-

Thickness of 1st Lift –The thickness of the first lift of fill for the WLCB was increased in
order to bridge the moist subgrade in the bottom of the MDS.

-

Moisture Content –The moisture content for two of the in-place density tests were
slightly below the specified moisture range 13.4% +/- 2%, but achieved the compaction
requirement (>95% of maximum dry density). The materials corresponding to these tests
were not reworked because the remainder of the tests achieved project specifications.

-

Anti-Seep Collar – An anti-seep collar was added to the pipe through the WLCB to repair
damage caused by seepage through the WLCB and prevent future seepage. The anti-seep
collar was constructed in general accordance with the design, which is presented in
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Appendix A, except for the size of the anti-seep collar. The size of the anti-seep collar
was increased based on conditions encountered in the field.
-

8.2

Additional Plantings – Cattails, bulrushes and water lilies were added to the swale pond
to provide supplemental water treatment.

GENESEE RIVER

As described in the Phase II-2 Design Report, the Genesee River Sediment/Soil remediation
includes:


Installing a system of permanent and temporary sheetpile to assist river sediments and river
bank excavation; and



Excavation river sediments downstream of the lower drop structure.

Work Completed in 2008
No work was completed in 2008 for remediation of the Genesee River.

Work Completed in 2009
The work that was completed in 2009 for remediation of the Genesee River included:


Delivery of permanent sheetpile.

Sheet Pile Delivery
The sheetpile that was to be installed and remain in-place (permanent sheetpile) was delivered to
the site at the end of the 2009 construction season. This material was staged along the
groundwater collection trench between MH-B and MH-C near the river work area.

Work Completed in 2010
The work that was completed in 2010 for remediation of the Genesee River included:


Management of water within and near work areas;



Removal of existing rip-rap;



Installation of permanent sheetpile;



Installation and removal of temporary sheetpile;



Excavation of bank soils;



Excavation of river bed materials;



Reconstruction of river bed and river bank;



Placement of rip-rap revetment; and



Restoration of river bank.

Water Management
Water management activities during the work in the Genesee River included:
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Mid-slope of river bank;



Parallel and downstream of lower drop structure; and



North end of mid-slope sheetpile.

A work bench was prepared approximately halfway down the river bank along the alignment of
the mid-slope sheetpile prior to installation of the pile. Approximately 523 LF of 35-feet long
AZ 14-770 pile was driven to create the mid-slope sheetpile wall at the location shown in the
project plans. Select sheets of the mid-slope wall were cut off during reconstruction of the river
bank to keep the final elevation of the wall 18 inches below the face of the restored bank.
Envirocon installed approximately 78 LF of 30-foot long AZ 14-770 pile downstream and
parallel to the lower drop structure at the location shown on the project plans. Initially, the top of
this pile was set at or above the 1487.5 elevation in order to protect the river excavation area
from an approximately 3-year flood event. Approximately 10-feet was cut off the top of each
piece of pile after completion of restoration of the river bed adjacent to the sheetpile. Then the
shortened piles were driven so that the final elevation of the top of the wall in the river was
below 1478.5, which is approximately 1.5-feet below the elevation of the restored riverbed.
Envirocon installed approximately 26.5 LF of 20-foot long AZ 14-770 pile at the north end of
the mid-slope sheetpile wall at the location shown on the project plans, except for the portion of
the wall that extended west beyond the crest of the river bank.
All piles were driven using a vibratory hammer. Envirocon maintained driving records, which
are included in their daily reports.
Temporary Sheet Pile
Temporary sheetpile was installed to isolate five separate work areas in the Genesee River. The
cells were referred to as cells 1 through 5 with cell 1 being the southernmost cell and cell 5 being
the northernmost cell. The sheetpiles that formed each cell are listed below:
Cell

South Wall

East Wall

Cell 1

Permanent 78-foot
long AZ 14-770
pile along lower
drop structure

Temporary 180foot long AZ 14770 pile

Cell 2

Cell 3

Temporary 80-foot
long AZ 14-770
pile
(also north wall of
cell 1)
Temporary 83-foot
long AZ 14-770
pile
(also north wall of
cell 2)

Temporary 179foot long AZ 14770 pile

Temporary 171foot long AZ 14770 pile

North Wall
Temporary 80-foot
long AZ 14-770
pile
(also south wall of
cell 2)
Temporary 83-foot
long AZ 14-770
pile
(also south wall of
cell 3)
Temporary 85-foot
long a AZ 14-770
pile
(also south wall of
cell 4)

West Wall
Permanent 178-foot
long AZ 14-770
pile in mid-slope of
river bank
Permanent 179-foot
long AZ 14-770
pile in mid-slope of
river bank
Permanent 170.5foot long AZ 14770 pile in midslope of river bank
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Cell 4

Cell 5

South Wall
Temporary 70-foot
long and AZ 14770 pile
(also partial north
wall of cell 3)
Temporary 49.5foot long AZ 14770 pile
(also south wall of
cell 2)

OU2 Phase II-1 Construction Activities
East Wall
Temporary 166foot long AZ 14770 pile

Temporary 161foot long AZ 14770 pile

North Wall
Temporary 49.5foot long AZ 14770 pile
(also south wall of
cell 5)
Temporary 56-foot
long AZ 14-770
pile

West Wall
No pile, north and
south walls
extended into river
bank
No pile, north and
south walls
extended into river
bank

All temporary piles were driven with a vibratory hammer. Envirocon maintained driving
records, which are included in their daily reports. The top of the temporary pile was set at or
above the 1487.5 elevation in order to protect the river excavation areas from an approximately
3-year flood event.
After excavation and below water level restoration activities were completed within a cell, all
temporary pile that was not needed for the adjacent cell was removed using a vibratory hammer.
The pile was then reused for the wall(s) of another cell. All temporary pile was removed from
the site after it was no longer needed.
River Bank Soil Removal
The river bank soil east of the mid-slope sheetpile was removed in two phases. The river bank
material above the water level in the Genesee River was removed after installation of the midslope pile. This material was removed and loaded onto off-road haul trucks for transport to the
stockpile area near the site entrance.
The river bank material below the water level in the Genesee River was removed to the design
elevation of 1476 in accordance with the project plans, except as discussed in the discussion of
the river bed removal, in conjunction with the removal of the river bed material materials. These
materials were loaded onto off-road haul trucks for transport to the CELA reuse area.
River Bed Material Removal
The river bed materials were removed to the limits and depths shown in the project plans, except
for areas where additional oil-stained gravels were removed. All the removed materials were
loaded onto off-road haul trucks for transport to the CELA reuse area. The excavation depths
and conditions in each of the cells were:
Cell

Cell 1

Excavation Depth

Conditions Encountered

4-feet to 1476 elevation within
the excavation limits on the
project plans.

Large derrick stones at south end of cell near
lower drop structure.
Some oil stained material above 1476 elevation.
Clay present at base of excavation.
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Cell 2

Cell 3

Cell 4
Cell 5
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Excavation Depth
At least 4-feet to elevation
1476 within the excavation
limits on the project plans.
Elevation 1472.5 in an overexcavation area approximately
in the middle of the cell.
At least 4-feet to 1476
elevation within the excavation
limits on the project plans.
1473 in small over-excavation
area approximately in the
middle of the cell.
1474.7 in over-excavation area
near mid-slope sheetpile wall.
6-inches
6-inches

Conditions Encountered
Some oil stained material above 1476 elevation.
Oil stained material removed from one area near
center of cell extended below 1476 elevation.
Clay present at base of excavation.

Some oil stained material above 1476 elevation.
Oil stained material removed from two areas
that extended below 1476 elevation.
Clay present at base of excavation.

Clay present at base of excavation.
Clay present at base of excavation.

A representative of the NYSDEC observed the bottom of each cell prior to placement of backfill.
River Bed and Bank Reconstruction
The river bed and river bank were restored in general accordance with the project plans. This
work was conducted in two phases.
As discussed above, the river bed and below water portion of the river bank were reconstructed
within each cell prior to removal of the temporary sheetpile that isolated the area. The overexcavated areas in cells 2 and 3 were filled with stone to elevation 1476. The reconstruction of
the above water level portions of the river bank was completed after the adjacent temporary
sheetpile was removed.
The river bed reconstruction sequence in cells 1, 2 and 3 was constructed as follows:


Non-woven geo-fabric, covered by;



6-inch layer or AquaBlok®, covered by;



18-inch layer of granular fill, covered by; and



2-foot layer of stone in which the voids were filled with dense aggregate.

The river bank reconstruction sequence in cells 1, 2, and 3 was constructed as follows:


Non-woven geo-fabric, covered by;



6-inch layer or AquaBlok®, covered by;



1.5-foot layer of aggregate, covered by; and



Compacted structural fill.
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The river bed reconstruction in cells 4 and 5 was constructed as follows:


6-inch layer of stone in which the voids were filled with dense aggregate.

Rip-Rap Replacement
The project plans called for the existing rip-rap revetment to be replaced. Because the extent and
thickness of the existing revetment was variable, URS issued 2010 RRFI Response 013 and 2010
FO 002 to clarify the extent of the rip-rap placement. The previously removed existing rip-rap
was supplemented with imported material during placement of the rip-rap in accordance with the
guidance issued by URS. A layer of non-woven geofabric was spread over the structural fill
prior to placement of the rip-rap.
River Bank Restoration
Final restoration of the river bank along the work area included:


Restoration of the stormwater outfall above cell 4;



Placing topsoil on exposed structural fill and other disturbed areas on the river bank; and



Seeding and mulching the topsoiled areas.

Work Completed in 2011
The work that was completed in 2011 in the river remediation area included:


Repair of high water damages.

Repairs
Portion of the bank restoration that did not yield significant vegetative growth was washed off
during high water events occurred during the winter of 2010/2011. Those damaged areas were
restored by placing additions structural fill and rip-rap to final grades and re-seeding and
mulching.

Work Completed in 2012
No construction was performed in the Genesee River in 2012.

Variations from Design
This section provides a summary of the variations from the design of the river remediation.
None of these variations are considered significant and are not expected to negatively affect
other components of the proposed remedial action. These variations included:


Pile Material – Based on availability of material, AZ sheetpile material was substituted for
the PZC sheetpile material that was included in the Phase II-2 Design Report. Envirocon
provided independent engineering evaluations to confirm that the AZ sheetpile material was
suitable for the work at the site. The lengths of the sheets used for the work were slightly
longer than the lengths shown in the Phase II-2 Design Report to provide flexibility during
installation of the pile.
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Extent of East-West Oriented Pile at North and South Ends of Mid-Slope Sheet Pile –
Portions of the proposed permanent sheetpile were not installed during work because the
soil-bentonite barrier was not constructed. The portions that were not installed included the
east-west oriented pile west of the north end of the mid-slope sheetpile and the portion of the
east-west oriented pile west of the south end of the south end of the mid-slope sheetpile
above the crest of the river bank. Pile was not driven in these areas to avoid disturbing haul
roads.



Direct Haul River Sediments to CELA – Materials excavated from the river bed were hauled
directly to the CELA reuse area instead of transporting the materials to the stockpile area
near the site entrance prior to transport to the CELA reuse area. This avoided double
handling of the material and avoided potential contamination of the soil beneath the
stockpile. Materials from the river bed were staged in a bermed area within the CELA reuse
area to allow free liquids to drain before the material was spread.



Over-Excavation in Cells 2 and 3 – The depth of excavation exceeded the design elevation of
1476 in portions of cells 2 and 3 in the deep river bed excavation area to remove the oil
stained gravels that were encountered.



Stone Fill in Over-Excavation Areas – The over-excavated areas in the base of the river
excavation area were backfilled with stone to an elevation of 1476. The purpose of this stone
fill was to provide a level surface prior to placement of geofabric and 6-inch layer of
AquaBlok during restoration of the river bed.



Compaction Control – The nature of the backfill materials and the nature of the construction
warranted an alternate procedure to be used to monitor the compaction of the backfill placed
during restoration of the river bed and the river bank. The procedure used for compaction of
structural fill for restoration of the river bank was for material placed more than one foot
below the final surface. To be compacted with eight of passes with a vibratory roller.
Material placed adjacent to the mid-slope sheetpile was compacted manually using a plate
compactor. The procedures used for monitoring compaction of the granular fill in the base of
the river bed were based on a proof roll of a test pad conducted on July 13, 2012. The first
lift of granular fill was compacted with 10 overlapping passes with a non-vibratory roller.
Subsequent lifts of granular fill were compacted with six overlapping passes of non-vibratory
roller. Compaction was observed by URS.



Stone Fill in River Bed – The stone fill used to restore the upper two-feet of the deep river
bed excavation area and the shallow river bed excavation area varied slightly from the
materials listed in the project plans. The stone fill used for the river bed restoration are
summarized in 2010 RRFI-015. The recipe of stone fill was modified based on material that
was readily available from nearby quarries and to achieve the intent of the design.



Extent of Rip-Rap Revetment – The project plans called for removal and replacement of the
existing rip-rap in the river bank work area. Because the existing rip-rap was overgrowth
with vegetation and partially buried, additional stone was imported to reconstruct the rip-rap
revetment in the river bank work area. The extent of the rip-rap placed for restoration of the
river bank is depicted on the Record Drawings
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CELA EXPANSION

As described in the Phase II-2 Design Report, the CELA Landfill Reuse Spoil Disposal Area
design involved:


Removal of topsoil and common fill within the extents of the CELA reuse area;



Implementation of a water collection system;



Spoil Placement within the CELA reuse are; and



Installation of new cap system.

Work Completed in 2008 and 2009
No work was conducted for the CELA expansion in 2008 or 2009.

Work Completed in 2010
The work that was completed in 2010 for the CELA expansion included:


Construction of an access road;



Removal of settlement markers;



Modification of finger drains;



Removal of topsoil from CELA reuse area;



Removal of common fill from CELA reuse area;



Connection to existing liner;



Installation of water collection system;



Placement of spoil in CELA reuse area;



Importing of additional common fill; and



Application of Posi-Shell over spoil in CELA reuse area.

Access Road
In order to the protect the existing liner system on the CELA from excessive ground pressure
generated by off-road haul trucks and other construction equipment, a temporary access road was
constructed from the gate in the fence near the south end of the CELA to the south side of the
CELA reuse area. The access road was constructed by placing approximate 1-foot of structural
fill material over geofabric that was spread on the surface of the CELA. This road was
maintained throughout the work.
Settlement Markers
Envirocon removed the settlement markers from the CELA in accordance with the project plans.
The markers were removed by carefully excavating the topsoil and common fill that covered the
plates. The plates were then removed and the common fill and topsoil was then returned to the
excavation and the surface was seeded. All work was conducted using Low Ground Pressure
(LGP) equipment.
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Finger Drains
The finger drains on the CELA were modified in accordance with the project plans. The existing
rip-rap was removed from the finger drains and stockpiled at the site for reuse in other areas.
Then a 6-inch layer of topsoil was placed in the finger drains outside the footprint of the CELA
reuse area. The topsoil was seeded and then covered with a turf reinforcement matrix. All work
in areas beyond the CELA access road was conducted using LGP equipment.
Topsoil Removal
The existing 6-inch layer of topsoil was removed from the footprint of the CELA reuse area in
accordance with the project plans. A LGP dozer pushed the topsoil to the edge of the south side
of the CELA reuse area. The topsoil was then loaded onto off-road haul trucks that used the
temporary access road to transport the topsoil to a stockpile area on the north side of the drying
beds. A total of approximately 2,825 CY of topsoil was removed and stockpiled for reuse at the
site. A portion of the stockpiled topsoil was used during other site restoration activities (e.g.,
river bank at north end of side and the stockpile area near the site entrance).
Common Fill Removal
Approximately 6-inches of the existing 18-inch layer of common fill was removed from the
footprint of the CELA reuse area in accordance with the project plans. A LGP dozer pushed the
common fill to the edge of the south side of the CELA reuse area. The material was then loaded
onto off-road haul trucks that used the temporary access road to transport the fill to a stockpile
area on the north side of SFW-3.
A total of approximately 1,932 CY of material was removed and stockpiled for reuse during
construction of the final cover system over the CELA reuse area.
Liner Connection
Envirocon installed a flap of 40-mil Linear Low Density Polyethylene (LLDPE) to the existing
LLDPE liner, which is part of the CELA cover system, in general accordance with the project
plans.
A strip of the remaining one-foot of common fill was removed around the perimeter of the
CELA reuse area to expose the existing Geocomposite Drainage Layer (GDL). The GDL then
was then cut and peeled back to expose the existing LLDPE liner. The existing LLDPE liner
was cleaned prior to attaching the 40 mil LLDPE flap using extrusion welds. Completed seams
were vacuum tested to confirm that there were no leaks. URS submitted 2 destruct sample to
Geotechnics Inc., of East Pittsburgh, PA, for off-site destructive testing.
Water Collection System
Envirocon installed the water collection system around the perimeter of the CELA reuse area in
accordance with the project plans. The water collection system includes six water drains, which
penetrate the existing liner system on the CELA, and an aggregate encased perforated HDPE
pipe around the perimeter of the CELA reuse area.
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The penetrations for water drains were attached to the existing LLDPE liner using extrusion
welds. All completed welds were vacuum tested to confirm that there were no leaks. URS
submitted 1 weld to Geotechnics Inc., of East Pittsburgh, PA, for off-site destructive testing. The
results were satisfactory.
The perforated 4-inch diameter HDPE water collection pipe was installed around the perimeter
of the CELA reuse area. An approximate 4-inch layer of aggregate was placed on non-woven
geofabric next to the liner flap prior to placing the pipe. Sections of the HDPE collection pipe
were joined using butt fusion welding. The pipe was then covered with approximately one-foot
of aggregate, which was then wrapped and covered with non-woven geofabric.
Spoil Placement
Envirocon placed a total of 20,593 cy of spoil in the CELA reuse area. The spoil was transported
to the CELA reuse area on off-road haul trucks from either the stockpile area near the site
entrance or the river work area. The haul trucks used the temporary access road on the CELA to
protect the existing cover system. A small amount of other materials, which included residuals
removed from the sedimentation pond and solids from the modular tanks used for management
of contact water, were also placed in the CELA reuse area.
The haul trucks dumped the spoil at the edge of the south side of the CELA reuse area. An LGP
dozer pushed the spoil across the area. This procedure resulted in the spoil being placed in thin
lifts, which were generally less than 8-inches thick, which were allowed to dry. Areas of soft
spoil were reworked to dry the material.
The four existing gas vents were extended as the spoil was placed. A perforated 6-inch diameter
HDPE pipe was attached to each existing riser using an electro-fusion coupler. The pipe was
surrounded by a perforated 30-inch diameter Corrugated Polyethylene (CPE) pipe. The annular
space between the perforated HDPE pipe and the perforated CPE pipe was filled with stone. A
piece of non-perforated HDPE pipe, which will extend through the cover system for the CELA
reuse area, was connected to the perforated pipe using an electro-fusion coupler.
The existing gas extraction riser within the limits of the CELA reuse area was capped.
Import Common Fill
Envirocon imported common fill to be used for construction of the final cover system over the
CELA reuse area. This material was added to the stockpile north of SWF-3.
Posi-Shell
Envirocon applied Posi-Shell® over the spoil in the CELA reuse area at the end of the 2010
construction season. Posi-Shell® is a spray-applied mineral mortar coating similar to stucco
which stabilized the slopes over the winter.
Work Completed in 2011
The work that was completed in 2011 for expansion of the CELA included:


Preparation of CELA reuse area for installation of cover system;
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Excavation of anchor trench along the perimeter of the CELA reuse area;



Construction of cover system for CELA reuse area;



Relining perimeter ditches;



Re-vegetation of CELA reuse area; and



Installation of bird houses and trail signs.

CELA Reuse Area Cover System
Envirocon prepared the CELA reuse area for installation of the cover system prior to mobilizing
the liner crew. This was accomplished by removing the temporary berm along the perimeter of
the CELA reuse area to expose the underlying liner flap to which the proposed liner system will
be welded to. The temporary berm was excavated by using a tracked, low pressure skid steer in
conjunction with manual hand excavation in order to prevent punctures to the liner flap. Material
excavated from the temporary perimeter berm was stockpiled around the CELA reuse area for
future use.
In addition, Envirocon prepared the CELA reuse area by removing large stones and other debris
that could damage the liner. They also re-worked soft areas to prepare a firm base and generally
compacted and flattened the surface using a smooth drum roller. Occasionally, a thin layer of
clean fine sand was placed on top of the Posi-Shell® coated surface in order to eliminate
undulations.
Anchor Trench
Envirocon excavated an approximately 24 ft wide and 18 to 20 inches deep anchor trench along
the perimeter of the CELA reuse area in general accordance with the Phase II-2 Design Report.
Upon completion of the liner installation, the anchor trench was backfilled with sand.
CELA Cap System
Upon completion of preparing the CELA reuse area and excavation of the anchor trench, the
CELA cap system was installed by Envirocon’s subcontractor American Environmental Group
Ltd. (AEG). The cap system was installed in general accordance with the project plans, except
for the minor variations identified in subsequent sections. The cap system for the CELA reuse
area was installed in the following sequence of operations:


Upon verifying and approving the subgrade for liner acceptance, a layer of Geosynthetic
Clay Liner (GCL) was placed over the Posi-Shell® covered CELA reuse area.



A layer of 40 mil LLDPE geomembrane was immediately placed over the GCL in order to
prevent hydration and moisture absorption of the bentonite in the GCL.



A 6-oz (top and bottom) geocomposite drainage layer was placed over the LLDPE.

Approximately 18-inches of common fill was placed over the geocomposite drainage layer. The
common fill material was transported to the CELA reuse area on off-road haul trucks from either
the stockpile area using the temporary access road on the CELA to protect the existing cover
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system. The haul trucks dumped the common fill at the edge of the access road on the south side
of the CELA reuse area. An LGP dozer pushed the spoil across the area. This procedure
resulted in the spoil being placed in thin lifts, which were generally less than 8-inches thick, and
allowed the material to compact. The thickness of the common fill was spot checked by using
hand augers.
Over the compacted common fill, an approximately 6-inch thick topsoil was placed to complete
the CELA cap system. The top soil was placed similar to method implemented to place the
common fill, using a LGP dozer.
Upon completion of the CELA cap system and placing the liner system inside the anchor trench
as shown in the plans, the anchor trench was backfilled with fine sand.
A URS technician, certified by the Geosynthetic Institute (GSI) in the Construction Quality
Assurance (CQA) installation inspection of geosynthetic materials, was present to oversee
installation of the landfill cap liner and sludge drying bed liner. URS inspected all liner
components for conformance with project specifications and / or acceptable geosynthetic
installation practice. Specific CQA responsibilities included inspection and oversight of the
following installation activities:


Panel Placement;



Panel seaming;



Non-destructive air seam testing;



Trial weld testing;



Repairing; and



Destructive seam testing.

URS reviewed the contractor’s daily logs and as-built drawing for accuracy and completeness.
URS also reviewed laboratory destructive seam test results to verify compliance with required
project specifications.
Upon completion of the CELA cap system, Envirocon placed a temporary seed mix on the
CELA reuse area.

Variations from Design
This section provides a summary of the variations from the design of the CELA cap system.
None of these variations are considered significant and none are anticipated to negatively affect
the operations of the proposed remedial action. These variations included:


Direct Placement of Spoil from River Work Area – Materials excavated from the river bed
were hauled directly to the CELA reuse area instead of transporting the materials to the
stockpile area near the site entrance prior to transport to the CELA reuse area. This avoided
double handling of the material and avoided potential contamination of the soil beneath the
stockpile. Materials from the river bed were staged in a bermed area within the CELA reuse
area to allow free liquids to drain before the material was spread.
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Diameter of CPE for Gas Vent Risers – The diameter of CPE placed around the gas vent
risers in the CELA reuse area was 30-inch instead of the 36-inch shown in the plans in the
Final 100% Remedial Design Report (see 2010 RRFI-001.



CELA Penetrations – Twelve of the fourteen gas vents were cut and abandoned below grade.
Two, V1 and V13 were maintained, but modified. Also, six existing pipe sleeves and the gas
vent clean-out were cut and abandoned below grade.



Anchor Trench – The depth of the anchor trench around the CELA reuse area was modified
from 24 inches as specified in the plans to 18 inches. The change was made in order to
maintain a minimum of 4 to 6 inches buffer of existing cover soil to protect the underlying
liner system.



Anchor Trench Backfill – The anchor trench around the CELA reuse area was backfilled with
sand instead of AASHTO N0. 57 aggregate as shown in the design drawing.



Geocomposite Drainage Net – The top side of the geocomposite drainage net was replaced
with a 6-ounce geotextile in-lieu of the 10-ounce geotextile specified in the project plans.
The change was made at the request of Envirocon since the specified material was not readily
available.

8.4

SITE RESTORATION

As described in the Phase II-2 Design Report, the key components of the Site Restoration Plan
design include:


Restoration of the MDS and river excavation area (discussed earlier);



Site grading to maintain positive drainage throughout the site;



Re-vegetation of disturbed areas;



Restoration and enhancement of WAG trail;



Ecological enhancements to CELA; and



Construction of trails on the CELA.

Work Completed in 2008 and 2009
No work was conducted for restoration of the site in 2008 or 2009.

Work Completed in 2010
The work that was completed in 2010 for restoration of the site included:


Grading and seeding of former stockpile area.

Former Stockpile Area
The stockpile area near the site entrance was restored after spoil materials had been removed and
transported to the CELA reuse area. The area was graded to promote drainage to the southwest
corner of the area. An approximate 4-inch thick layer of topsoil was spread over the area prior to
broadcasting seed by hand and covering the area with mulch.
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Work Completed in 2011
The work that was completed in 2011 for restoration of the site included:


Overall Site grading to restore areas disturbed during remediation and to promote drainage.



Construction of access roads for Treatment Wetlands System;



Reconstruction and enhancement of the WAG Trail disturbed during remediation;



Construction of equipment access roads along the trail corridor:



Ecological enhancement and construction of trails over CELA;



Vegetation of disturbed areas;



Installing permanent site security fence; and



Installing a fence around the surface flow wetlands to keep out muskrats.

Site Grading
An overall site grading plan was implemented to promote positive grading while restoring areas
across the project site that were disturbed during the remediation activities. In general, grading
was performed using a dozer in conjunction with handheld GPS survey equipment. Areas that
required significant grading were identified by URS and are shown in the design plans.
Field Modifications were made to the details presented on the Final Grading Plan drawings
regarding the CELA east and west ditches.
For the west ditch, rather than removing the existing rip rap and replacing it with AASHTO No.
57 stone, the rip rap was left in place and the void spaces filled with No. 57 stone to provide a
firm surface for placement of the non-woven geotextile.
For both the east and west ditches, the six inches of general soil fill covered by a turf
reinforcement matrix was replaced with four inches of general soil fill and two inches of topsoil.
In addition, field modifications were made to several culvert crossings. The culvert crossings
along the WAG trail were backfilled with a combination of 2-inch NYSDOT type 1A and #57
stone backfill instead of rip-rap. The change to the smaller stone was made to reduce soil loss
due to piping. Also, the Final Grading Plan called for HDPE pipe for culvert crossing pipes
along the WAG trail and RCP pipe for the CELA culverts. These were changed to HDPE pipe
with a corrugated exterior and smooth interior.
WAG Trail
The WAG trail along the conveyance line corridor that was previously disturbed during the
remediation activities was restored and enhanced in accordance with the design plans. The
restoration of WAG trail was performed by removing a thin layer of surficial material at the
surface using a dozer and backfilling with 6-inch subbase course and 2 inches of crusher run
limestone dust at the surface. The width of the trail was maintained at 12 feet, with the majority
of the material placed using a paver. A smooth drum roller was used for compaction. The
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Placement of turbidity curtains;



Pumping non-contact water;



Managing contact water; and



Turbidity monitoring.
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Turbidity curtains were placed in the Genesee River downstream of the work areas. The
positions of these curtains were adjusted periodically during the work.
Non-contact water, which is water that had not been in contact with disturbed materials that were
to be removed from the Genesee River, was pumped to dewater the work areas. The non-contact
water was discharged to Genesee River.
Water that was in contact with the disturbed materials to be removed from the Genesee River
was pumped to one of the modular tanks near the south end of the MDS. This water was then
transferred to the second modular tank prior to be pumped to the Treatment Wetlands System via
a connection to a conveyance line at MH-H. Oil sorbent booms and pads were placed in the
modular tanks to collection product that was removed from the work areas.
After completion of the work in the river, water in the modular tanks was pumped to the
Treatment Wetlands System. Then the accumulated sediments and the liners for the tanks were
taken to the CELA reuse area along with the oil sorbent booms and pads.
Envirocon conducted turbidity monitoring in the Genesee River at three locations downstream of
the work area in accordance with the project plans. The results of the turbidity monitoring were
reported in the Envirocon daily reports. When the turbidity readings showed a significant
increase, Envirocon either halted work and adjusted the position of the turbidity curtains, or
modified their work practices.
Rip-Rap Removal
The existing rip-rap in the work area downstream of the lower drop structure was removed and
stockpiled for reuse during restoration in accordance with the project plans. Two different types
of rip-rap were removed.
Medium stone (approximately 12 to 24-inches in diameter) was removed from the river bank.
The thickness and extent of the existing rip-rap on the river bank was variable throughout the
work area. The removed material was staged along the groundwater collection corridor for reuse
during reconstruction and restoration of the river bank.
Derrick stones (approximately 5-foot by 5-foot by 3-foot blocks) were removed from the river
bed immediately downstream of the lower drop structure. These materials were staged in areas
of the river bed that were not to be excavated. The derrick stones were returned to their
approximate original positions during restoration of the river bed.
Permanent Sheet Pile
Envirocon installed permanent sheetpile at these three locations in general accordance with the
project plans:
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alignment of the WAG trail was modified somewhat avoid site features such as monitoring wells
and piezometers. These alignment changes also provided aesthetic curves to the trial.
The area east and west of WAG trail limits along the river were restored by grading using a
dozer and placing approximately 4 inches of topsoil.
CELA Trails and Restoration
Upon completion of the remediation activities and installation of the CELA reuse area cap
system, the surface of the CELA was graded and several pedestrian trails were constructed to
provide access to public. The trails were constructed in general accordance with the project plans
with minor variations.
The trails were constructed by cutting a thin strip of topsoil, approximately 10 ft wide on the
surface of the CELA using a dozer. The newly constructed trails consisted of approximately 4inches of compacted base material and 2-inches of compacted crusher run limestone dust . The
new trails over the CELA were connected to the WAG trail that runs along the perimeter of the
CELA through three culvert crossing installed in the CELA perimeter ditches.
In addition, several culverts were also installed within the trails on the CELA to provide drainage
towards the perimeter ditches. The constructed culverts consisted of 12-inch ABS pipes. Two
additional culverts (six inch HDPE, smooth interior wall and corrugated exterior) were added
beneath trail intersections to address ponding and trail erosion observed after initial installation.
In order to provide interpretive information to the public and to enhance the visual setting of the
CELA, several education al signs, and blue bird houses were installed on the CELA in general
accordance with the design drawings.
Existing gas vents on the CELA, except for gas vents V-1 and V-13, were decommissioned by
cutting below grade and capping. Gas vents V-1 and V-13 were maintained, but modified by
reducing the six-inch pipe down to 2-inch pipe downturned towards the ground.
Gravel Access Roads
To provide vehicular access on the project site for operations and maintenance and to protect the
WAG trail from wear and tear, vehicular access roads were installed as described below:


A gravel access road was constructed from the entrance gate on the west side of
sedimentation ponds to provide vehicular access to major remediation components such as
surface flow wetlands, vertical flow wetlands, sludge drying beds, the biofilter and
sedimentation pond. The road was constructed by placing approximately 9 inches of
NYSDOT Type 2 subbase material using a paver.



The gravel access road from the site entrance on River Road to the access gate on the west
side of the surface flow wetlands was maintained and upgraded with a topping of No. 57
stone. This is a variance from the contract drawings which called for a new access road with
9 inches of NYSDOT Type 2 subbase. It was determined that the existing stone-based road
would hold-up better.
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A separate gravel access road was constructed on the north end of the project site that
provides vehicular access for operations and maintenance of the manholes along the trail
corridor. The new gravel access road was constructed on the west side of the manholes along
the perimeter chain-link fence. The gravel road is roughly 10 ft. wide and consisted of
approximately 6 inches of No.1 Crusher Run material over an 8-oz non-woven geotextile
fabric.

Vegetation
Several seeding and planting activities were implemented in general accordance with the design
drawings and subsequent field orders issued during constructed. These activities are summarized
below:


The graded area along the newly constructed WAG trail in the north was vegetated by
placing seed and mulch over the topsoil surface and planting trees and shrubs in accordance
with the WAG trail restoration drawings.



Graded areas north of the SFWs and around the VFWs and sludge drying bed were hydroseeded.



The surface of the CELA disturbed during the trail construction was vegetated using a
temporary seed mix pending the final plantings in the spring of 2012.

Permanent Site Security Fence
New chain-link fence was installed along the majority of the western edge of the WAG trail
corridor. Additional fencing was installed to isolate the treatment area of the site.
Muskrat Fence
As an addition to the design documents, a permanent chain link fence was installed around the
surface flow wetlands to protect the plantings from wildlife, particularly muskrats. The fence
has two feet of fence fabric buried below grade to discourage burrowing, and approximately 3feet above grade to the top rail. There is an additional 16-inches of fabric above the top rail, but
this fabric is bent over creating an overhang. This was achieved by using tension bars along the
top of the fabric and then bending over the fabric and holding the bend by use of stainless steel
chains and hooks. The overhang adds only a few additional inches of overall height to the fence.

Work Completed in 2012
In 2012 the following site restoration activities were performed.


Removal of chain link fencing along the north and east side of the CELA;



Re-grading of the north slope of the CELA Final Landscaping; and



Final landscape restoration.

K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

8-22

SECTION EIGHT

OU2 Phase II-1 Construction Activities

Removal of Chain link Fence
The 10 foot-high chain link fence was removed from the north and east side of the CELA along
WAG trail. Fabric was removed and posts were cut to grade, or in a few instances pulled.
Concrete was used to cap remaining posts.
Re-grading of the North Slope
The slope from the WAG trail to the CELA drainage ditch was cleared and grubbed of woody
vegetation, and re-graded with general soil fill and topsoil to a typical slope of 33 percent with a
maximum of 40 percent. This occurred along the approximately 800 feet of the north side of the
CELA
Final Landscaping Restoration
Envirocon’s subcontractor, Lehman Landscaping applied herbicide to kill the existing vegetation
on the CELA, and Envirocon’s restoration subcontractor, Meadville Land Services, Inc. tilled,
seeded, mulched and installed plantings as called for in the final restoration plans.
Corrective Action to Address CELA Trail Erosion
General grading was done to redirect surface flow in order to correct erosion trouble spots on the
CELA trail. This was generally done around the trail perimeter to redirect flow coming off the
steeper CELA re-use area. Three existing 6-inch culverts, added in 2011, were increased to
12-inch and one additional 12-inch culvert was added.
Access Road Along West Side of Surface Flow Wetlands
An access road consisting of crushed stone over filter fabric was installed along the west side of
the surface flow wetlands.

Variations from Design
This section provides a summary of the variations from the design of final site grading and site
restoration plans. None of these variations are considered significant and none are anticipated to
negatively affect the operation of the Treatment Wetlands System or other components of the
proposed remedial action. These variations included:


Access Road for Manholes – A vehicular access road was constructed along the west side of
the WAG trail corridor. to provide access to the manholes while protecting the pedestrian
trail from wear and tear.



Muskrat Fence and Overhang – The muskrat fence was an addition to the Phase II-2 Design
Report. The barbed wire type extension arms shown in the plans for the Muskrat Fence did
not adequately provide the required overhang of the fence fabric. The fence was modified by
moving the top rail down, including tension bars along the top of the fabric and producing
the overhang by use of stainless steel chain and hooks.



Culvert Crossing Trench Backfill – The culver crossings along the WAG trail were backfilled
with a combination of 2-inch NYSDOT type 1A and #57 stone backfill instead of rip-rap.
The change to the smaller stone was made to reduce soil loss due to piping.
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Culvert Crossing Pipe – The Final Grading Plan called for HDPE pipe for culvert crossing
pipes along the WAG trail and RCP pipe for the CELA culverts. These were changed to
HDPE pipe with a corrugated exterior and smooth interior.



CELA perimeter ditch restoration – The west ditch detail was modified to avoid removing
existing rip rap and the detail for surface layer for both the east and west ditches were
modified to provide topsoil, and eliminate the turf reinforcement.



CELA Surface Flow Improvements – General grading and addition of culverts was performed
to address areas of concentrated flow coming from the CELA re-use area that was eroding
the CELA trail.



Access Road Along West Side of Surface Flow Wetlands - An access road consisting of
crushed stone over filter fabric was installed along the west side of the surface flow wetlands.

8.5

PERFORMANCE BASED GROUNDWATER MONITORING

The Phase II-2 Design Report included a Performance-Based Groundwater Monitoring (PBGM)
Program in lieu of immediate construction of the barrier slurry wall between the groundwater
collection trench (constructed during the OU2 Phase II-1 work) and the Genesee River. The
objective of the PBGM Program was to collect data to evaluate whether operation of the
groundwater collection trench would capture groundwater beneath the site and prevent migration
of impacted groundwater to the Genesee River. The PBGM was divided into two monitoring
stages. The short-term performance monitoring through July 2012, consisted of the following:


Verifying that the groundwater gradient between the GWCT and the Genesee River has been
reversed (gradient sloping to towards the GWCT) as predicted by the groundwater flow
model;



Determining the groundwater flow paths in the area of the two drop structures;



Determining the extent of the groundwater deflection zone between MHs G/H and the CELA
as defined by the groundwater flow model; and



Verifying the hydraulic setting of the GWCT (i.e., properties).

Results from the PBGM Program that has been implemented since system startup in
December 2008 indicate that the current scenario of no slurry wall and partial manhole pumping
is able to achieve complete capture by hydraulic containment, at river flow up to 5000 ft3/sec.
Hence, a slurry wall was deemed not necessary since the existing system achieves the required
site-wide groundwater capture. In correspondence dated March 26, 2012, USEPA and NYSDEC
both agree that there is no evidence to support construction of a barrier slurry wall between the
groundwater collection trench and the Genesee River.
In July 2012, ARC, USEPA and NYSDEC met to discuss the draft OM&M Plan, comments to
the OM&M Plan and long-term PBGM activities. Details of future O&M activities are to be
described in the OM&M Plan that is planned for submittal in late 2012. During this meeting a
plan for the long-term PBGM Program was developed and includes the following components:
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Genesee River Flow Conditions
o Monitoring gauging station on riser daily / weekly.



Groundwater Collection Trench
o Monitor pumping rates weekly; and
o Groundwater elevations monthly.



Site-Wide Groundwater Conditions
o Monitor groundwater elevations quarterly (2011-2012);
o Monitor groundwater elevations semi-annually (2013-2015);
o Monitor groundwater chemistry from manholes quarterly (2012 – 2017); and
o Monitor groundwater chemistry from select wells annually (2012 – 2017), thereafter
frequency will be modified pending results.

8.6

CITIZEN PARTICIPATION

During the remedial construction activities performed as part of the OU2 Phase II-1 and II-2
work, there have been a variety of ways that local citizens have participated and been informed
of construction work sequence. The following organizations have participated in planned events:


Rod and Gun Club;



Trout Unlimited;



Lions Club;



Alfred State College Faculty and Students;



Wellsville Village;



Wellsville Township Trustees;



Wellsville Chamber of Commerce Meeting October 2010;



Newsletters submitted with local newspapers;



Public Meetings with USEPA, NYSDEC, and ARC April 2012; and



WAG Trail Opening Ceremonies July 2012.
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9.1

USEPA CONSTRUCTION PROGRESS INSPECTION

Construction progress inspections were performed by the USEPA (and their consultant), and
NYSDEC on frequents occasions during construction of the remedial action activities. A final
site inspection was conducted on July 14, 2011. USEPA is expected to be issuing a Superfund
Preliminary Site Closeout Report (PCOR) finding that construction activities at the Former
Sinclair Refinery Site has been completed in accordance with the Close-Out-Procedures for
National Priorities List Sites (OSWER Directive 9320.2-09A-P) IT is expected that the PCOR
will state that: “Based on field observations associated with USEPA and NYSCED construction
oversight and the Final inspection of the site by USEPA, NYSDEC, NYEPA has determined that
the Potentially Responsible Party (PRP) has constructed the remedy in accordance with the
Record of Decision (ROD) and the approved remedial designs, as modified”.
It is expected that USEPA will also determine that no further response actions other than
operations, maintenance, and monitoring are required.

9.2

PRE-FINAL INSPECTION:

On September 27, 2011 a pre-final inspection was conducted by URS, with Envirocon in
attendance. URS prepared a punch list and submitted it to Envirocon. Items noted were minor
in nature. A number of grading touch-ups were required to promote positive drainage, close
gaps under fencing, and cover exposed wetland berm liner. A number of fencing touch-ups were
required to close gaps. Also a few painting and house cleaning items were listed. All items were
addressed.
Follow-on work performed in 2012 included landscape restoration of the CELA, fence removal
along the CELA, burying of the sludge discharge line, and building of an access road along the
west side of the surface flow wetlands. In general, daily inspections were sufficient to identify
items requiring corrective action, which were then dealt with promptly.
However, landscape restoration required dedicated inspections by a URS Landscape Architect.
For the WAG Trail Corridor, this was performed on June 8, 2012 and for the CELA, it was
performed on August 9, 2012. The inspections found the landscape restoration to have been
successful. A few trees and bushes in the WAG Trail Corridor were identified as needing
replacement, and a few small areas of the CELA were identified as needing re-seeding. The
required corrective action is scheduled for September 2012.

9.3

FIVE-YEAR STATUTORY REVIEW

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act,
Section 121(c), USEPA must conduct five-year reviews if chemical concentrations at a
Superfund Site Remain above levels that would allow for unlimited use and unrestricted
exposure. The first Five-year Review Report will be completed prior to August 2017, which is
five years from the completion of the remedy. A description of the elements to be incorporated
in the CERCLA five-year review is provided in Part I of the Site Management Plan.
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This section describes the O&M requirements for the Former Sinclair Refinery Site. The overall
objectives of the O&M activities are to:


Ensure that the remedial systems continue to protect human health and the environment; and



Document the performance of the remedial systems.

The specific O&M requirements for the CELA, groundwater collection system, wetlands
treatment system, and the river channel and swale will be presented in the final version of the
OM&M Plan. Comments have been received from the agencies and addressed. The OM&M
Plan is expected to be finalized in late 2012. The remainder of this section provides general
information about the objectives of each component of the remedial system.

10.1 CELA
The primary objectives of the O&M requirements for the CELA are to maintain and protect the
vegetative cover system on the CELA along with selective monitoring and maintaining security
fences. Details are described in the OM&M Plan.

10.2 GROUNDWATER COLLECTION SYSTEM
The primary objectives of the O&M requirements for the groundwater collection system are to:


Ensure proper operation and maintenance of the groundwater collection system; and



Collect data that documents that the groundwater collection system is capturing site-wide
groundwater from OU-2 before groundwater can enter the Genesee River or Main Drainage
Swale.

The weekly, monthly, and quarterly checklists for the groundwater collection system O&M
activities can be found in the final version of the OM&M Plan.
The data collection requirements in the final version of the OM&M Plan are the minimum
requirements to demonstrate proper operation of the system in accordance with the Performance
Based Groundwater Monitoring (PBGM) Program that was included in the Phase II-2 Design
Report. As described in Section 8.5, long-term PBGM data collection will include the
following:


River stage elevations;



Groundwater elevations; and



Groundwater analytical data from selected locations.

In July 2012, ARC and URS met with NYSDEC and USEPA to review PBGM performance data
collected to date. Both USEPA and NYSDEC agree that the construction of a barrier slurry wall
is not warranted at this time.

10.3 TREATMENT WETLANDS SYSTEM
The primary objectives of the O&M requirements for the Treatment Wetlands System are to:
K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

10-1

SECTION TEN

Operations and Maintenance Activities



Ensure proper operation and maintenance of the Treatment Wetlands System; and



Collect data that documents that the discharge from the Treatment Wetlands System meets
the SPDES Limitations issued by the NYSDEC, which are presented in Appendix B of the
final version of the OM&M Plan.

The monthly, quarterly, and annual checklists for the Treatment Wetlands System O&M
activities can be found in the final version of the OM&M Plan.

10.4 GENESEE RIVER CHANNEL AND MAIN DRAINAGE SWALE
The primary objectives of the O&M requirements for the Genesee River channel and Main
Drainage Swale are to:


Maintain and protect the improvements along the river channel and within the Main Drainage
Swale; and



Comply with requirements of Flood Control Land Use Permits for the Site, which are in
Appendix C of the final version of the OM&M Plan.

Quarterly and annual checklists for the river channel and swale O&M activities can be found in
the final version of the OM&M Plan. The locations of the features on these checklists can also
be found in the final version of the OM&M Plan. The annual checklist will be used for
inspections after high water events.

10.5 ENVIRONMENTAL RESTRICTIONS / INSTITUTIONAL CONTROLS
The Former Sinclair Refinery Superfund Site currently is divided into several parcels of land
ownership. ARC and the agencies have developed and approved language to be used for
property owner approval and execution. It is expected that the property owners will execute
these restrictions and controls by 2013. The following entities own parcels on the subject site:


Current Controls Inc.;



Niagara Mohawk Power Corporation;



Terry D. Corporation;



National Fuels;



Township of Wellsville; and



County of Allegany.
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The Record of Decision for OU2 dated September 30, 1991 estimated the present worth project
cost (in 1991 dollars) to be approximately $15,400,000(rounded to the nearest $100,000), broken
down as follows:


Onsite Disposal of excavated surface soils:



No-action for Subsurface Soils:



Groundwater Treatment:

$ 1,500,000
$900,000
$13,000,000

ARC was not required by the Unilateral Administrative Order to provide cost information.
However, they are willing to share that between 2003 and completion of construction in June
2012. They have invested more than $30 million on the OU2, remedial efforts. This includes
nearly $25 million since construction began in 2007.

K:\Projects\B\BP-Wellsville\13814935\DOCs\Reports\Final Engineering Report\text\Wellsville FER Final 082212.doc\27-AUG-12

11-1

SECTION TWELVE
12.0

Section 12 TWELVE

Contact Information

Contact Information

Post-remedial OM&M as well as corrective measures will be the responsibility of ARC, and
executed by their OM&M contractor On-Site. The USEPA and NYSDEC will jointly serve as
the regulating agency. The contact persons for these parties are listed below.

Atlantic Richfield Company
Eric J. Larson
Operations Project Manager
Atlantic Richfield Company
1 W. Pennsylvania Avenue
Suite 440
Towson, MD 21204
On-Site Technical Services, Inc.
Jerry Palmer
72 Railroad Avenue
Wellsville, New York, 14895
USEPA
Michael J. Negrelli
Remedial Project Manager
United States Environmental Protection Agency - Region 2
290 Broadway Avenue
NYC SB2-20th Floor
New York, New York 10007-1866
NYSDEC
Maurice Moore
NYSDEC
Region 9
270 Michigan Avenue
Buffalo, NY 14203
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13.1 REMEDIAL CONSTRUCTION ACTIVITIES
URS concludes that the work conducted during the OU2 Phase II- remedial construction at the
site has been performed in substantial compliance with the relevant design documents as listed in
the following section, except for the variations discussed in this report. This conclusion is based
on the following:


Information provided in the Final Construction Report, 2007 Phase II – 1 Remediation at
Operable Unit 2, Former Sinclair Refinery Site, Wellsville, New York that was issued by
SECOR on May 23, 2008



Field observations and inspections made by URS personnel at the site:



Field and laboratory test data; and



Data and information provided by On-Site, Envirocon, and their subcontractors.

13.2 PERFORMANCE BASED GROUNDWATER MONITORING CONCLUSIONS
Since startup of the groundwater collection and treatment system in December 2008,
groundwater elevation data have been collected to evaluate groundwater capture along the 3,200
foot long groundwater collection trench corridor. ARC has submitted two PBGM Reports to
USEPA and has attended several meetings in 2011 and 2012 to discuss results. In March 2012,
the agencies agreed that the PBGM Performance Criteria, which is “A groundwater divide
between the GWCT and river must be maintained (i.e. gradient sloping towards the GWCT)” has
been achieved. As a result, there is no evidence to support construction of a slurry wall between
the GWCT and Genesee River.
In order to demonstrate that capture has been achieved, two figures representing groundwater
flow have been included. Figure 3 is a drawing that shows non pumping or baseline conditions
at system startup in December 2008. Figure 4 is a drawing that shows pumping conditions,
which demonstrate downgradient capture of site-wide groundwater in July 2011. ARC will be
submitting additional data describing the PBGM monitoring in 2013.
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Photo Log for Final Engineering Report
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3. River Backfill 2010

4. Restored River Bed and Shoreline Looking North, 2012
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5. Restored River Bed and Shoreline Looking South, 2012

6. Swale Excavation 2009
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7. Swale Excavation 2009

8. Swale Excavation 2009
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9. Swale Plantings 2009

10. Restored Drainage Swale Upstream of WLCB, 2012
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11. Restored Drainage Swale downstream of WLCB, 2012

12. Water Level Control Berm, 2012
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13. Start of WAG Trail, Looking South, 2012

14. WAG Trail Corridor Looking South, 2012
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15. Corridor Equipment Access Road, 2012

16. Manhole With Control Panel, 2012
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17. Entrance to Treatment Zone, 2112

18. Clean-out Box (Formerly known as Meter Box or Pit) 2011
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19. Meter Pit Control Panel, 2012

20. Cascade Aerator Splitter, 2012
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21. Cascade Aerator Structure, 2012

22. Biofilter, 2012
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23. Biofilter Blower, 2012

24. Sedimentation Pond, 2012
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25. Power Drop and Electrical Panels, 2012

26. Surface Flow Wetland Pump Control Panel, 2012
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27. Surface Flow Wetland Splitter Structure, 2012

28. Surface Flow Wetlands, 2012
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29. Muskrat Fence, 2012

30. Surface Flow Wetland 1 and 2 Blower Systems, 2012
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31. Hydraulic Control Structure for Surface Flow Wetland Discharge, 2012

32. Vertical Flow Wetland Splitter Structure, 2012
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33. Vertical Flow Wetlands, 2012

34. Dosing Syphon System Hatch, 2012
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35. Surface Flow Wetlands Outfall, 2012

36. Sludge Dewatering Beds Stop Logs, 2012
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37. Sludge Dewatering Beds Discharge, 2012

38. Sludge Dewatering Bed, Dried Sludge, 2012
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39. CELA Posi Shell 2011

40. CELA GCL and LLDPE Liner 2011
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41. CELA Geocomposite Drainage Layer, 2011

42. CELA Culvert, Access to WAG Trail, 2012
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43. Culvert Under CELA Trail, 2012

44. CELA Vegetative Cover, 2012
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45. CELA Drainage Outlet, 2012

46. CELA Outfall, 2012
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47. CELA Gas Vent, 2012

48. Water Service Hot Box Interior 2011
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49. Water Service Hot Box Exterior, 2012l

50. Yard Hydrant, 2012

