
Remedial Action Work Plan and 
Project Operations Plan  
Burgess Brothers Superfund Site 

Woodford and Bennington, Vermont 

Hyannis: 
396 North Street 
Hyannis, Massachusetts 02601 
Phone: 508.568.5103 
Fax: 508.568.5125 

Headquarters: 
1900 Crown Colony Drive, Suite 402 
Quincy, Massachusetts 02169 
Phone: 617.657.0200 
Fax: 617.657.0201 

www.envpartners.com 
Woburn: 
18 Commerce Way, Suite 2000 
Woburn, Massachusetts 01801 
Phone: 781.281.2542  
Fax: 781.281.2543  

     November 7, 2013 



 

REPORT 

 

Remedial Action Work Plan 
and Project Operations Plan 

Burgess Brothers Superfund Site 
Bennington, Vermont 
 

Prepared for:   
Burgess Brothers Settling Defendants  
 

November 7, 2013 

 

 

 

 

\ 

 

 

    



Burgess Brothers Superfund Site I RAWP and POP 
 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY ES-1 

1.0 INTRODUCTION 1-1 

1.1  BACKGROUND 1-1 
1.2 REPORT PURPOSE AND OBJECTIVE 1-1 
1.3 PROJECT ORGANIZATION 1-2 
1.4 ROLES AND RESPONSIBILITIES 1-3 

1.4.1  Regulatory Agencies 1-3 
1.4.2 Burgess Brothers Settling Defendants and Project Coordinator 1-3 
1.4.3 Construction Management Team 1-4 

2.0  PROJECT DESCRIPTION AND SCHEDULE 2-1 

2.1 SITE HISTORY 2-1 
2.2 SELECTED REMEDY 2-3 

2.2.1 Collector Trench System 2-4 
2.3 PROJECT DELIVERABLES AND MILESTONES 2-4 

2.3.1 Remedial Action Work Plan and Project Operations Plan 2-4 
2.3.2 Pre-construction Conference 2-5 
2.3.3 Initiation of Construction 2-5 
2.3.4 Construction Meetings 2-6 
2.3.5 Operation and Maintenance Plan 2-6 
2.3.6 Final Remedial Construction Report 2-6 
2.3.7 Operation and Maintenance 2-7 

2.4 PROJECT SCHEDULE 2-8 

3.0 SUMMARY OF CONSTRUCTION ACTIVITIES 3-1 

3.1 REMEDIAL ACTION ACTIVITIES 3-1 
3.2 CONSTRUCTION QUALITY ASSURANCE RECORDS 3-2 

3.2.1  Documentation 3-2 
3.2.2 Record Keeping Requirements 3-2 

3.3 ACTIVITY-SPECIFIC IMPLEMENTATION AND QA/QC 3-4 
3.4 FINAL CONSTRUCTION INSPECTION AND ACCEPTANCE 3-5 

3.4.1 Final Inspection 3-5 
3.4.2 Remedial Action Construction Report 3-5 

4.0 PROJECT OPERATIONS PLAN 4-1 

4.1 PURPOSE AND OBJECTIVE 4-1 
4.2 SITE MANAGEMENT PLAN 4-1 

4.2.1 Property Owner and Access Agreements 4-2 
4.2.2 RA Contingency and Notification Plan 4-4 
4.2.3 Waste Disposal 4-14 



Burgess Brothers Superfund Site II RAWP and POP 
 

4.2.4 Dust, Vapor and Odor Control Plan 4-14 
4.3 HEALTH AND SAFETY PLAN 4-15 
4.4 COMMUNITY RELATIONS SUPPORT 4-16 
4.5 ORGANIZATION OF PROJECT DATA 4-16 

5.0 SAMPLING AND ANALYSIS PLAN 5-1 

5.1 GENERAL SAP OBJECTIVES 5-1 
5.2 FIELD SAMPLING PLAN 5-3 

5.2.1 Site Background 5-3 
5.2.2 Sampling Objectives 5-4 
5.2.3 Sampling Location and Frequency 5-4 
5.2.4 Sample Designation 5-4 
5.2.5 Sampling Equipment and Procedures 5-5 

5.3 QUALITY ASSURANCE PROJECT PLAN (QAPP) 5-5 
5.3.1 General 5-5 
5.3.2 Internal Checks and Audits 5-5 

 
 



Burgess Brothers Superfund Site III RAWP and POP 
 

LIST OF FIGURES 

Figure 1-1 Site Location Plan 

Figure 1-2 Project Organization Chart 

Figure 1-3 Site Base Map with Remediation Areas 

Figure 2-1 Remedial Action Project Schedule 

Figure 4-1 Property Ownership Map 

Figure 4-2 Remedial Action Site Plan 

Figure 4-3 Site Work Zone Plan 

Figure 4-4 Spill Incident Report Form 

 

LIST OF APPENDICES 

Appendix A Geo-Solutions, Inc. Remedial Action Plan 

Appendix B Remediation Equipment and Services, Inc. Work Plan 

Appendix C Site Specific Health and Safety Plan 



Burgess Brothers Superfund Site E-1 RAWP and POP 

EXECUTIVE SUMMARY 

This report presents the Remedial Action Work Plan (RAWP) and Project 
Operations Plan (POP) for the EPA-selected remedy at the Burgess Brothers 
Superfund Site (the Site).  This document has been prepared in accordance with 
Section VI.A and Attachment A of the Statement of Work (SOW) associated with 
the First Modification of Consent Decree issued by the Environmental Protection 
Agency (EPA) and the Vermont Department of Environmental Conservation 
(VtDEC). 

In accordance with Section VI.A of the SOW, this RAWP includes:  

• a description of all activities necessary to implement the selected remedy; 

• a detailed schedule for the completion of activities; 

• a revised Project Operations Plan (POP) in support of all fieldwork to be 
conducted, including a Site Management Plan (SMP), Sampling and 
Analysis Plan (SAP) and site-specific Health and Safety Plan (HASP). 

The Burgess Brothers Settling Defendants anticipates that the construction work 
described herein will be implemented and completed during 2013. 

In accordance with the project specifications, project contractors have made 
several submittals to the Construction Management Team for review. These 
submittals include a work plan; cost breakdowns; lists of proposed subcontractors; 
subcontractor qualifications; and proposed subtask schedules.  These submittals 
are included in Appendices A and B. 
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1.0 INTRODUCTION  

1.1  BACKGROUND 

This document is the draft Remedial Action Work Plan (RAWP) and Draft 
Project Operations Plan (POP) for the Burgess Brothers Superfund Site (the Site) 
in Bennington, Vermont.  The Construction Management Team of Environmental 
Partners Group, Inc. and Xpert Design and Diagnostics (XDD), Inc. has prepared 
this report on behalf of the Burgess Brothers Settling Defendants.  A site location 
plan is included as Figure 1-1.  The report has been prepared in accordance with 
the First Modification of Consent Decree issued by the EPA and the Vermont 
Department of Environmental Conservation (VtDEC) Appendix B RD/RA 
Statement of Work (SOW) Section VI.A. 

1.2 REPORT PURPOSE AND OBJECTIVE 

The purpose of this report is to describe the work and procedures to be completed 
under each component of the Remedial Action (RA).  This document outlines the 
organization and roles of parties involved in completing the RA, a Site 
Management Plan (SMP), and activities and protocols for implementing the 
approved Remedial Design Plan. 

The RAWP and POP include: 

• a description of all activities necessary to implement the selected remedy, 

• a detailed schedule for the completion of activities, 

• details concerning the coordination of the work and preparation of 
progress reports, 

• methodology for implementation of the approved Remedial Design Plan;  

• a Project Operations Plan (POP) in support of all fieldwork to be 
conducted, including a Site Management Plan (SMP); and  

• a site-specific Health and Safety Plan 

Following EPA approval of this report, the Burgess Brothers Settling Defendants 
anticipates that the RA construction work will be implemented and completed 
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during the 2013 construction season in accordance with the schedule described in 
Section 2.3.   

1.3 PROJECT ORGANIZATION 

To manage all phases of the RA construction, the Burgess Brothers Settling 
Defendants have entered into an Agreement with the Construction Management 
Team.  During construction of the RA, work will be coordinated through the 
parties as defined below and as shown on Figure 1-2, the Organization Chart: 
 
Environmental Protection Agency (EPA)  

Region I EPA New England 
Project Regulatory Coordination 
Contact:  Terrence Connelly 

 
State of Vermont Department of Environmental Conservation (VtDEC)  

Waste Management Division 
Regulatory Agency 
Contact:   Gerold Noyes 

 
  
The Burgess Brothers Settling Defendants 

Overall Implementation of the Remedy 
Contact:  Geoff C. Seibel, C.P.G., de maximis, inc. 

 
Construction Management Team 

Environmental Partners Group Inc. 
Engineering 
Contacts:   Mark White, Supervising Engineer    

 Paul F. Gabriel, P.E., Construction Quality Assurance Officer 
 Wesley Stinson, Resident Project Engineer 

 Ann Marie Petricca, C.P.G., Site Safety Officer 
 

Xpert Design and Diagnostics, Inc. (XDD) 
Engineering 
Contacts:  Matthew Walsh, P.E.. Project Manager 

 
Construction Contractor 

Geo-Solutions, Inc. 
Contact:  Robert Winters, CSP, Project Manager 

Bruce George, Site Superintendent 
 Josh Bonetto, Project Engineer 

 
Treatment System Contractor 

Remediation Equipment and Services, Inc. (RES) 
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Contact:  Gary J. Sheridan, Construction and Operations Manager 
 

For a detailed list of suppliers, manufacturers, vendor and installers for the 
collection trench system, utility conduits, toe of slope swale lining, and excavated 
soils area lining and capping materials, refer to Appendix A.  For a detailed list of 
suppliers, manufacturers, vendor and installers for the treatment system, refer to 
Appendix B.   

1.4 ROLES AND RESPONSIBILITIES 

1.4.1  Regulatory Agencies 

The lead regulatory agency involved with the RA is EPA. EPA will solicit input 
and review comments from VtDEC concerning the RA.  EPA's primary role is to 
provide oversight, review, and approval of the RA plans, construction activities 
and deliverables described in the Consent Decree and SOW.  EPA is also the 
primary regulatory agency contact with the public. 

EPA will have the responsibility and authority to review and approve or 
disapprove design revisions or requests for variance that are submitted after the 
RA design has been approved.    

1.4.2 Burgess Brothers Settling Defendants and Project Coordinator 

The Burgess Brothers Settling Defendants are responsible for the design, 
construction and maintenance of the RA. The Burgess Brothers Settling 
Defendants have authority to select non-regulatory organizations involved in the 
RA and is responsible for providing assurance that the RA is constructed in 
accordance with the Consent Decree.  The Burgess Brothers Settling Defendants 
primary contact for the project will be de maximis, inc’s project coordinator. 

The Burgess Brothers Settling Defendants are requiring that the Construction 
Management Team be responsible for ensuring that all labor, equipment, material 
and supervision be committed to complete the RA activities in accordance with 
the approved RD and Consent Decree.  The RA activities are shown on the Plans 
and Specifications approved by EPA.  The Construction Management Team will 
also be responsible for documenting the quality of work. 
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1.4.3 Construction Management Team 

1.4.3.2   Engineer (Environmental Partners Group and XDD) 

In the role of Engineer, Environmental Partners and XDD will perform 
construction oversight to ensure that the project is completed in accordance with 
the approved RD and Consent Decree.   Environmental Partners will perform 
construction management, engineering and QA/QC activities. 

Environmental Partners will be the Construction Quality Assurance Officer 
(CQAO) for the project and will provide a full-time Resident Project Engineer 
(RPE).  They will be responsible for addressing technical issues related to the 
collector trenches, toe of slope lining and excavated soils management. 
Environmental Partners will also evaluate and approve technical submittals to 
determine their compliance with the contract documents.  

XDD will be the Engineer responsible for fabrication, installation and testing of 
groundwater treatment system.  XDD will provide staff as necessary to oversee 
installation, startup and testing of the treatment system.   

As the CQAO, Environmental Partners will provide general oversight of the 
construction activities and will provide a full-time Resident Project Engineer 
(RPE) while the construction activities are ongoing. The CQAO responsibilities 
include monitoring the progress of the work and assessing the extent to which 
activities are in conformance with the project plans and specifications.  The 
CQAO will attend the pre-construction meeting, project progress meetings and 
additional meetings as may be necessary to assess the quality and progress of the 
work.  The CQAO will also be responsible for communicating the progress and 
quality of the work with the regulatory agencies and Burgess Brothers Settling 
Defendants. The RPE will be on site during all RA construction and will report 
directly to the CQAO. The CQAO will be onsite as necessary throughout the 
construction activities.   

Environmental Partners will also be responsible for the oversight of all testing 
required by the technical specification or by manufacturer recommendations.  All 
construction submittals for quality control will be made to Environmental Partners 
for approval, before initiation of the work at the Site.  The Quality 
Assurance/Quality Control during construction will include oversight of 
construction activities; regular meetings; field testing on the actual materials used 
during the construction; extensive documentation of construction activities; and 
adherence to warranty provisions.  
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1.4.3.3 Groundwater Collection Trench Construction Program Contractor 

The collector trench construction activities to be completed at the site will be 
conducted by Geo-Solutions, Inc.  This work will include grubbing and clearing, 
site preparation, installation of temporary work platform, installation of collection 
trenches using the Bio-Polymer (BP) trenching method, consolidation and capping 
on the landfill of trench spoils and excess impacted materials, installation of 
electrical conduits, installation of a lined storm water swale and miscellaneous 
earthwork.  Geo-Solutions suppliers and subcontractors for the construction 
activities are provided in the attached Remedial Action Plan, Appendix A. 

1.4.3.4 Treatment System Contractor 

Remediation Equipment and Services, Inc. (RES) will be responsible for 
fabrication and installation of the groundwater treatment system designed to meet 
requirements for discharging to surface water.  This will include installation of the 
following components:  pumps in the two trenches, electrical connections, and 
groundwater treatment system components, as well as making modifications to the 
existing site building, as required, to accommodate the treatment system.  RES 
will also be responsible for start-up and testing of the treatment system.  RES 
suppliers and subcontractors for the treatment system are provided in Appendix B. 

1.3.4.5 Other Subcontractors 

The specification requirements for material subcontractors (BP slurry, collector 
trench sumps, piping, lining and capping of trench spoils, and treatment system 
components) include minimum manufacturer qualifications, installer 
qualifications, compliance with codes and standards, and material testing 
compliance.  The material subcontractors must meet the following specification 
requirements: 

• firms regularly engaged in manufacturing of products of types, materials, 
and sizes required, whose products have been in satisfactory use in similar 
service for not less than 5 years;  

• firms with at least 3 years of successful installation experience on projects 
with systems similar to that required for the project; and 

In addition, all material and installation subcontractors will be required to comply 
with applicable portions of standards pertaining to selection and installation of 
system materials and products.  For certain specified materials (e.g., PB slurry, 
Geosynthetic Liner, Triaxial drainage geocomposite), Geo-Solutions will also be 
required to submit certificates of compliance with ASTM Standard Specifications 
and certifications. 
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2.0  PROJECT DESCRIPTION AND SCHEDULE  

2.1 SITE HISTORY 

The Burgess Brothers Superfund Site is located in the towns of Bennington and 
Woodford between Burgess Road and the Walloomsac Brook, as shown on 
Figure 1-1.  The Site consists of approximately three acres, approximately half of 
which is a landfill.  A small lagoon was located within the landfill where liquid 
sludge wastes were disposed.  The Landfill Area is enclosed by a perimeter fence 
that encompasses 3.26 acres.  Figure 1-3 is a site base map showing topography 
and key site features.   

In September 1998 the United States Environmental Protection Agency’s (EPA) 
issued a Record of Decision (ROD) for the Site that included implementation of a 
remedy to address landfill waste and impacts to groundwater, surface water and 
sediment.  The major components of the remedy included: 

• Grading and capping of the Landfill and Marshy Area; 

• installation and operation of a soil vapor extraction/air sparging system 
(SVE/AS); 

• long-term monitoring to determine the effectiveness of natural attenuation: 

• institutional controls; and 

• five-year reviews to assess the protectiveness of the selected remedy. 

Since implementation of these remedial actions groundwater and surface water 
has continued to be monitored through a Post-Closure Environmental Monitoring 
Program on a semi-annual basis, starting in 2000 and continuing through 2012.  
The results of the long-term monitoring showed that VOCs continue to be present 
beyond the compliance boundary as of EPA’s five-year review of the remedy 
(Five Year Review Report for Burgess Brothers Superfund Site, Woodford and 
Bennington, Vermont dated March 2005).  EPA raised concerns regarding the 
capability of the current remedy to be protective in the long term and stated that 
modifications to the remedy may be required to achieve the Remedial Action 
Objectives described in the Record of Decision. 

A Focused Feasibility Study (FFS) was prepared to evaluate possible measures to 
prevent migration of contaminated groundwater by controlling the source of the 
contamination so as to meet Interim Cleanup Levels (ICLs) at the landfill 
compliance boundary, and to protect surface water from exceedances of the 



Burgess Brothers Superfund Site 2-2 RAWP and POP 

Performance Levels.  Originally submitted in June 2007 and finalized in 2011, the 
FFS characterizes groundwater conditions at the site according to three broad 
areas (shown in Figure 1-3):  

Area A – Upgradient of Landfill Compliance Boundary – The area 
upgradient of the Landfill Compliance Boundary includes the Landfill 
Area, former Lagoon Area and the capped portion of the former Marshy 
Area.  Area A contains elevated levels of VOCs in groundwater that are 
orders of magnitude above Interim Clean-Up Levels (ICLs) set forth in the 
ROD.  The former Marshy Area is located hydraulically downgradient of 
the former Lagoon Area and Landfill Area.  Prior to landfill closure, this 
area was a low-lying marsh with natural surface water drainage swales and 
landfill leachate seeps, and was the primary area of discharge for 
groundwater moving beneath the landfill.  The landfill capping system was 
extended over that portion of the former Marshy Area in Area A.  In 
addition, surface water drainage features within Area A were realigned.  

Area B – Downgradient of Landfill Compliance Boundary – This area 
is located immediately downgradient of the Landfill Compliance Boundary 
and extends southward approximately 200 feet to the W-09 well cluster 
location.  It encompasses part of the Marshy Area described above.  This 
area contains elevated levels of VOCs in groundwater that are orders of 
magnitude above the ICLs.  At the time of the ROD, these elevated levels 
were found in wells adjacent to the Landfill Compliance Boundary and 
now exist 100 - 200 feet southward beyond the compliance boundary.  
Since the ROD the groundwater contaminant plume also expanded 
approximately 30 feet to the southeast, towards W-06D.   

Area C – Downgradient Plume Area – This area extends downgradient 
from the W-09 location and to where the VOC plume reaches ICLs, 
between P-02 and P-08.  The Area C plume is essentially unchanged since 
the ROD was issued in 1998. 

EPAs second Five-Year Review, completed in 2010, concluded that that the 
original remedy was not effective and that an alternate remedial action needed to 
be evaluated and implemented. EPA selected the remedy alternative described in 
the FFS that consists of a barrier system at the landfill compliance boundary to 
contain further migration from the source area (Area A), and a second barrier 
system downgradient of the highly contaminant plume beyond the landfill (Area 
B). Monitored natural attenuation remains the remedy for the area downgradient 
of the second barrier system (Area C). 

In September 2011 EPA issued an Amendment to the 1998 ROD requiring that 
these supplemental actions be performed, and in May 2012 the Settling 
Defendants entered into a Modified Consent Decree for this purpose.   The 
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Modified Consent Decree was accompanied by a Remedial Design/Remedial 
Action Statement of Work (SOW) that defines the response activities and 
deliverables that the Settling Defendants shall perform to implement the required 
work.  

2.2 SELECTED REMEDY 

The Remedial Action for the Site is described in Part I, Section E of the United 
States Environmental Protection Agency’s (EPA) Record of Decision (ROD) 
Amendment for the Site signed by the EPA Regional Administrator, Region I, on 
September 30, 2011 and in Section III of the SOW and consists of: 

• Containment Barrier System at the Landfill Compliance Boundary.  A 
containment barrier system will be constructed and maintained at the 
Landfill Compliance Boundary to prevent further migration of 
contaminated groundwater from beneath the landfill and marshy area cap 
(Landfill Compliance Barrier System).   

• Barrier System at the Downgradient Edge of the Highly Contaminated 
Groundwater.  To address the contamination that has migrated beyond the 
Landfill Compliance Boundary, a permeable reactive barrier (PRB) will be 
constructed.  This component of the remedy will rely on the existing 
groundwater flow to transport the contaminants to the second barrier.  In 
addition to preventing further downgradient migration, the second barrier 
system will prevent discharge of contaminated groundwater to the 
Unnamed Stream and is referred to herein as the Downgradient Barrier 
System.   

• Natural attenuation for the area downgradient of the second barrier 

A Pre-Design Investigation (PDI) was performed to determine the appropriate 
Compliance Boundary Barrier System technology.  The results of the PDI are 
summarized in the Pre-Design Investigation Report dated May 13, 2013 and 
concluded that, although Site conditions are amenable to a zero-valent iron (ZVI) 
PRB technology, the amount of ZVI needed for the PRB construction and for 
long-term maintenance is significantly greater than originally estimated in the 
Focused Feasibility Study, dated July 2011.  Therefore, the PDI recommended 
groundwater collector trench technology at the Landfill Compliance Boundary.  
Based on subsequent discussions with EPA and VtDEC, the barrier system at the 
downgradient edge of the highly contaminated groundwater has been changed 
from a PRB to a groundwater collector trench. 
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A Draft Final Remedial Design Report, dated July 2013, has been prepared for the 
collector trench and groundwater treatment remedy.  Based on these design plans 

2.2.1 Collector Trench System 

The proposed remedy consists of the following: 

1. Installation of two groundwater collector trenches (one at the Landfill 
Compliance Boundary and one Downgradient), including the installation 
of extraction wells, force main, and power and control conduits 

2. Excavated soils management, including dewatering, stockpiling, and 
capping; 

3. Treatment of extracted groundwater to reduce the contaminant 
concentrations to levels suitable for discharge to the surface water of the 
Unnamed Stream 

4. Lining of the toe-of-slope swale between the limit of the existing landfill 
cap to where the swale discharges into the Unnamed Stream, to prevent 
surface water runoff from entering the collector trench. 

2.3 PROJECT DELIVERABLES AND MILESTONES 

The remedial action deliverables and required milestones are described in Section 
VI of the SOW.   The deliverables and milestone events are described below. 

2.3.1 Remedial Action Work Plan and Project Operations Plan  

This RAWP and POP is being submitted to EPA for review and approval. The 
RAWP and POP contain the following: 

1. A description of all activities necessary to implement the Remedial Action 
in accordance with the Remedial Design and the SOW, including the 
following: 

a. contractor mobilization/site preparation 

b. collection trench system installation 

c. construction, shake-down, and start-up of the treatment system 
system 
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d. site demobilization activities 

2. A detailed schedule for the completion of the RA activities and 
milestones, including: 

a. Pre-construction conference 

b. Construction Meetings During Construction; 

c. Construction Activities 

d. Treatment System Installation and Startup 

e. Final Construction Inspection 

f. Final Remedial Construction Report 

g. Operation and Maintenance Plan 

3. The POP has been prepared in support of all fieldwork to be conducted in 
accordance with the Remedial Action Work Plan and includes: 

a. a  Site Management Plan (SMP); 

b. a  Sampling and Analysis Plan (SAP) which includes a Field 
Sampling Plan (FSP) 

c. a site-specific Health and Safety Plan (HSP) 

2.3.2 Pre-construction Conference 

A Pre-construction Conference was held on August 27, 2013 and included all 
significant parties involved with the RA as described in Section 1.3, including 
representatives from EPA, VTDEC, Burgess Brothers Settling Defendants, and 
the Construction Management Team.   

2.3.3 Initiation of Construction 

Within 30 days of the date of EPA's approval or modification of the Remedial 
Action Work Plan and POP and after conducting the pre-construction meeting, the 
RA activities will commence as specified in the proposed schedule. 
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2.3.4 Construction Meetings 

During the construction period, the Construction Management Team will meet at 
least monthly with EPA and VTDEC to review the construction progress.  These 
meetings will either be in person or via conference call, as needed.  If conditions 
warrant modifications to the design, construction, or schedule, the Construction 
Management Team may propose modifications that will be discussed at these 
meetings.  Following review and approval or modification by EPA, after 
reasonable opportunity for review and comment by VTDEC, the Construction 
Management Team will implement the design or construction or schedule 
modifications required. 

2.3.5 Operation and Maintenance Plan  

Within 30 days after the final construction inspection, the Burgess Brothers 
Settling Defendants will submit to EPA for review and approval or modification, 
after reasonable opportunity for review and comment by the VTDEC: 

1. A Draft Remedial Construction Report documenting all remedial activities 
performed and conclusions regarding conformance of the treatment system 
with Performance Standards for the Site. 

2. An Operation and Maintenance (O&M) Plan to ensure the long-term, 
continued effectiveness of each component of the Remedial Action. 

The requirements for these future plans are outlined in the SOW.  

2.3.6 Final Remedial Construction Report 

Within 30 days after the final inspection, the Construction Management Team will 
prepare a Remedial Action Construction Report that will include:  

1. A summary, in chronological order, of all procedures actually used during 
construction activities, including, but not limited to, collection trench 
installation, lining of the Toe of Slope swale, capping of trench spoils, 
groundwater treatment system installation, and new monitoring well 
installations. 

2. Tabulation of all analytical data and field notes prepared during the course 
of the Remedial Action activities including: 

a. QA/QC documentation of these results and; 

b. presentation of these results in appropriate figures. 
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c. a description, with appropriate photographs, maps and tables of the 
disposition of the Site (including areas and volumes of 
groundwater saturated soil treated etc.); 

d. final, detailed cost breakdowns for all treatment process 
components; 

e. conclusions regarding conformance of treatment processes with the 
Performance Standards; and 

f. description of actions taken and a schedule of any potential future 
actions to be taken.   

2.3.7 Operation and Maintenance 

Within 30 days after the final construction inspection, the Burgess Brothers 
Settling Defendants will submit to EPA and VTDEC for review and approval by 
EPA a revised O&M Plan.  The two collector trenches and the treatment system 
will be operated and maintained in accordance with this plan.   The purpose of the 
O&M Plan is to ensure that flow rates into the trenches are sustained and targeted 
groundwater flows into the collector trenches (i.e., preventing flow bypass around, 
under, or over the barrier systems), as well as to ensure that the treatment system 
is treating the groundwater to below PLs and air discharges are below PLs.  In 
addition, the O&M Plan will present a conceptual approach for implementation of 
the Optimization Approach remedy for the Active Treatment Zone (Areas A and 
B).   

Operations and Maintenance Progress Reports shall be submitted quarterly for the 
first two years following approval of the O&M Plan.  Thereafter, the O&M 
reports shall be submitted annually.  Progress Reports shall contain, at a 
minimum:  

1. A list of all O&M activities that were performed since submittal of the 
previous O&M Progress Report; 

2. A list of those O&M activities that will be performed in the time period 
until the next O&M Progress Report; 

3. A description of any operational problems encountered and measures 
taken to address those problems; 

4. A discussion of the condition of the components of the remedy, including 
the collector trenches, the stockpiled soils landfill cap, and the air stripper 
water treatment system; and 
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5. The results of any analyses or evaluation of system performance, including 
all data. 

2.4 PROJECT SCHEDULE 

The project schedule showing the selected remedy implementation, deliverables 
and milestones described above is provided on Figure 2-1.  The proposed RA 
construction activities will be completed during 2013. 
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3.0 SUMMARY OF CONSTRUCTION ACTIVITIES 

3.1 REMEDIAL ACTION ACTIVITIES 

The RA construction activities are shown on the attached schedule and are 
described in detail in the RD Report. The purpose of the RA is to remediate 
overburden groundwater contamination.  The RA includes installation of a 
groundwater collection trench at the landfill compliance boundary and 
downgradient of the compliance boundary, disposal and final capping of soils 
excavated from the trenches within the existing landfill, installation and testing of 
an on-site treatment system for the extracted groundwater, lining of the toe-of-
slope swale between the landfill cap and Unnamed Stream, and discharge of the 
treated groundwater: via onsite surface water discharge.  

The collection trenches are to extend across the groundwater plume at the landfill 
compliance boundary and the area downgradient of the compliance boundary in 
the area of the W-09 well cluster.  The collection trenches will be excavated to the 
surface of the lodgement till and backfilled with a highly porous media (pea 
stone).  Extraction wells within each trench will convey groundwater to a 
treatment system located in the existing treatment building on the Site. 

Soils excavated from the collector trenches will be temporarily stockpiled at an 
area within the capped landfill.  Groundwater draining from the stockpiled soils 
and surface water that comes in contact with these soils prior to capping will be 
collected and pretreated prior to discharge.  The soils will be final graded and 
capped with an impervious geomembrane clay liner, drainage system and 
vegetative support soils overlying and connected to the existing landfill capping 
system. 

The extracted groundwater is to be treated prior to discharge.  The treatment 
system is designed to reduce volatile organic compound (VOC) concentrations 
prior to discharge to onsite surface water.  VOC treatment is to be provided by an 
air stripper with granular activated carbon for the off-gas treatment.   Additional 
treatment to comply with surface water discharge requirements will include, 
liquid-phase granular activated carbon (LGAC) polishing of effluent VOCs, and 
liquid -phase activated alumina (AA) to remove trace levels of arsenic. 

The toe-of-slope swale will be lined between the existing landfill cap and the 
Unnamed Stream to prevent surface water being carried by the swale from 
discharging into the collection trench.  The swale will be lined with a 
geocomposite clay liner and resurfaced with crushed stone and rip rap. 
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3.2 CONSTRUCTION QUALITY ASSURANCE RECORDS 

3.2.1  Documentation 

The level of quality demonstrated on the project will be demonstrated through a 
complete documentation procedure.  The procedures, as outlined below, will be 
established and monitored by the CQAO.   The CQAO will be assisted by the 
RPE, whose duties will include reminding the Contractor of the specified items to 
be inspected.  The RPE will also be responsible for keeping a record of 
descriptive remarks describing the daily construction activities, and for 
maintaining a system of data sheets, construction management testing services 
submittals, and standard forms. 

Documentation and data collected during the course of construction activities will 
be available to the Burgess Brothers Settling Defendants, EPA and VTDEC at the 
site.  

3.2.2 Record Keeping Requirements 

Daily records will be prepared by the Construction Management Team that will be 
a compilation of the following: 

• Daily Report Form 

• Copied Field Book recordings 

• QA/QC Forms 

• Field testing results 

• Figures of the Site showing where the work has taken place 

Daily Report Form 

The Daily Report Form is provided in Attachment B.  The form will be completed 
by the RPE at the end of each day, and will include: 

1. Client name 

2. Project name 

3. Contractor’s name 
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4. RPE time on site 

5. Hours/time worked by the contractor 

6. Brief descriptions of the days activities 

7. A listing of the visitors to the site 

8. The Contractor’s manpower and equipment 

9. Special or unusual event 

10. Health and safety protocol 

11. Accidents 

The RPE will attach copies of field book notes, completed QA/QC forms, and 
applicable figures to the report.  The report will be signed and dated by the RPE 
and filed in the field trailer at the end of each day. 

Field Books 

Observations noted in the field pertaining to the site activities and the level of 
compliance with the plans or specifications will be recorded in a bound field 
book, solely dedicated to the Burgess Brothers RA. As a minimum, information 
cited in the field book will include: 

1. Date; 

2. Weather observations; 

3. RPE initials; 

4. Contractors manpower, equipment and major material deliveries; 

5. Field observations, including time of observation; 

6. Visitors log; and 

Notes will be legible, concise and written in ink.  The pages of the book will be 
clearly numbered. 
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Photographs 

The Construction Management Team will collect photographs during construction 
to document RA activities.  The format and content of the photographs is 
described in the specifications. 

Construction Related Correspondence 

The General Conditions of the construction contract will clearly define the 
provisions and procedures related to non-compliance with the project plans and 
specifications, changed conditions, and extra work. 

Work that, in the Engineer’s opinion, does not conform to the RA plans and 
specification will be documented and reported to the Burgess Brothers Settling 
Defendants. The non-conformance will be resolved and corrective action taken, in 
a manner that is approved by the Burgess Brothers Settling Defendants, 
Construction Management Team and regulatory agencies, prior to proceeding with 
the work.  Because of the accelerated schedule for construction work at the site, 
conference calls will be conducted daily at a minimum, with the Construction 
Management Team, Contractor, and if appropriate, the Burgess Brothers Settling 
Defendants, EPA, and VtDEC, until non-conforming work is resolved.  The RPE 
will document the correspondence with the Contractor, either through field 
memorandum or letters, until such time that the corrective action results in the 
work conforming to the plan and specifications, the action shall be documented.    

The regulatory agencies will be notified promptly of deviations from the approved 
RA design.  Communication with the EPA will be conducted by identifying the 
proposed change and indicating whether the proposed change is minor or major in 
nature; the Field Change Decision-Making Process is provided in the approved 
CQAP. 

3.3 ACTIVITY-SPECIFIC IMPLEMENTATION AND QA/QC 

The Construction Management Team will oversee the Remedial Action and 
Environmental Partners’ RPE will be on-site full-time while all activities are 
performed at the site, including:  

1. contractor mobilization/site preparation 

2. collection trench system installation, including excavation and installation 
of the collector trenches, stockpiling, grading and capping of the trench 
spoils, and lining of the toe of slope swale. 
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3. construction, shake-down, and start-up of the treatment system system 

4. site demobilization activities 

XDD personnel will be onsite, as needed, during installation, shake-down and 
startup of the treatment system.   

Details of the specific activities of for collection trench systems are summarized 
in detail in the Geo-Solutions Remedial Action Work Plan included in Appendix 
A.  Details of the specific activities for treatment system, including equipment and 
specifications, are summarized in detail in the RES Work Plan included in 
Appendix B.  The Construction Team RPE will oversee and document all 
remedial activities to ensure that they comply with the attached work plans.  Any 
significant variations from the attached work plan will be documented and 
provided to the Burgess Brothers Settling Defendants, de maximis, EPA and 
VTDEC for approval.   

3.4 FINAL CONSTRUCTION INSPECTION AND ACCEPTANCE 

3.4.1 Final Inspection 

After the contractors have substantially completed the construction work shown 
on the Plans and described in the Specifications and this report, the Construction 
Management Team will perform an inspection and determine if the project is 
substantially complete.  In the event that additional work is required, the 
Construction Management Team will develop a punch-list of items to be 
completed within a set timeframe and towards achieving completion. 

When the Construction Management Team has determined that the project is 
complete, they will notify EPA and VTDEC to schedule and conduct the Final 
Construction Inspection.  The inspection will be attended by the Burgess Brothers 
Settling Defendants’ Project Coordinator, de maximis, the Construction 
Management Team, the Construction Contractor, EPA and VtDEC.  In accordance 
with the SOW, the Final Construction Inspection will occur within sixty (30) days 
of the Construction Management Team’s determination that construction is 100% 
complete. 

3.4.2 Remedial Action Construction Report 

Within 30 days after the final inspection, the Settling Defendants will submit a 
draft Remedial Construction Report to EPA and VTDEC for review.  The 
Remedial Construction Report will include, at a minimum, the following 
documentation: 
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1. A summary, in chronological order, of all procedures actually used during 
construction activities, including trench excavation and construction, 
capping of stockpiled spoils from the trenches, lining of the toe of slope 
swale and installation, startup and testing of the air stripper and off-gas 
treatment systems. 

2. Tabulation of all analytical data and field notes prepared during the course 
of the Remedial Design and Remedial Action activities including: 

a. QA/QC documentation of these results; and 

b. presentation of these results in appropriate figures. 

c. a description, with appropriate photographs, maps and tables of the 
disposition of the Site including areas and volumes of groundwater 
treated, etc.); 

d. final, detailed cost breakdowns for each of the treatment process 
components; 

e. conclusions regarding conformance of treatment processes with the 
Performance Standards; and 

f. description of actions taken and a schedule of any potential future 
actions to be taken. 

Within 30 days of receipt of EPA comments, the Settling Defendants will submit 
the final Remedial Action Construction Report for EPA approval. 
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 4.0 PROJECT OPERATIONS PLAN 

4.1 PURPOSE AND OBJECTIVE 

The purpose of the POP is to support the RA by addressing: 

1. site management, including site security, construction contingencies, 
controlling spills and discharges, air quality, erosion and sediment control, 
and surface water impacts 

2. environmental sampling and analysis to be conducted during construction 

3. health and safety 

This Chapter provides the POP information required by the SOW, with the 
exception of the Sampling and Analysis Plan provided in Chapter Five. 

4.2 SITE MANAGEMENT PLAN 

The overall objective of the SMP is to provide EPA and VtDEC with a written 
understanding and commitment that describe how various aspects of the project 
will be managed during the RA activities.  These include site access, site security, 
contingency procedures, management responsibilities, waste characterization and 
disposal, budgeting, and data handling.  Specific objectives and provisions of the 
SMP are to: 

1. Provide a map and a list of properties, the property owners, and addresses 
of owners for those properties where access may be required to perform 
the remedial actions.  This includes any private or Town-owned property 
for which deed restrictions, institutional controls or Town ordinances are 
required (not applicable). 

2. Identify the exclusion zone, contamination reduction zone (CRZ), and 
clean zone during the on-site investigation activities. 

3. Establish procedures sample notification letters to land owners to arrange 
field activities and to ensure that EPA and VTDEC are informed of any 
access-related problems and issues (not applicable).  

4. Provide for security of property on the Site. 
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5. Prevent unauthorized entry to the Site, which might result in exposure of 
persons to potentially hazardous conditions, prior to and including the 
investigative work to be performed as part of the RD/RA. 

6. Secure access agreements for the Site (not applicable); 

7. Establish the location of a field office for on-site activities and meetings. 

8. Provide contingency and notification plans for potentially dangerous 
activities associated with the RD/RA. 

9. Communicate to EPA, VTDEC, and the public the organization and 
management of the RD/RA, including key personnel and their 
responsibilities. 

10. Provide for the proper disposal of materials used and wastes generated 
during the RD/RA field activities, such as trench spoils, extracted 
groundwater, protective clothing, disposable equipment, etc.  These 
provisions shall be consistent with the off-site disposal aspects of 
CERCLA, RCRA, and applicable state laws.   

11. Provide plans and procedures for organizing, managing, and presenting the 
data generated from the RD/RA field activities and for verifying its quality 
before and during the RD/RA.  These procedures include a description of 
the database management, as a required element of the current EPA QAPP 
guidance.  The database management procedures will define data flow, 
database structure, data input fields, appropriate quality assurance/quality 
control (QA/QC), and capabilities of data manipulations for data users.  

Provisions for airborne contaminant monitoring that may occur due to the site 
activities are provided in the site specific HASP, dated August 2013.   

Specific objectives and provisions of the SMP that have been addressed 
previously in this document are the organization and management of the RA and a 
listing of contractors and subcontractors that are performing the RA, with a 
description of their activities and roles. 

4.2.1 Property Owner and Access Agreements 

4.2.1.1 Property Ownership and Access 

The Burgess Brothers Superfund Site property is entirely within property owned 
by Burgess Brothers as shown on Figure 4-1.  No work is anticipated to be 
performed on any other properties.  Access to the site is by the gravel access road 
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adjacent to the former Burgess Brothers construction offices located off Burgess 
Road.  Portions of the Burgess Brothers property have been offered for sale and 
Burgess Brothers is currently considering an offer from a potential buyer, Earth 
Waste Systems.  Should the property be sold the Settling Defendants, which 
includes Burgess Brothers, will ensure continued access to the site.  Earth Waste 
Systems has been notified that should they purchase the property, access to the 
site will need to be maintained.  As a result SMP objectives #1, #3, and #5 do not 
apply to the Site.   

4.2.1.2 Site Security Plan 

Access to the Site is controlled by a steel swing gate at the road entrance near the 
north end of the landfill.  To prevent unauthorized entry, all visitors to the Site 
will be required to sign a daily visitors log at the Construction Trailer located in 
the staging area just beyond the swing gate.  The Construction Trailer is where 
monitoring equipment and records will be stored and includes sufficient room for 
project meetings with the field team if necessary.  During non-working hours, the 
swing gate will be closed.  

The RA areas (shown on Figure 4-2) are located on Burgess Brothers property.  
Since access to these areas is needed to complete the RA activities, the 
Construction Management Team will provide all elements of work area security 
necessary to prevent unauthorized entry.  

The Landfill area and portions of the Site downgradient of the Landfill are 
enclosed within a 6-foot high chain link fence.  RA activities will be require that 
portions of the fence be opened up or removed to provide access and an adequate 
work area for trench construction.  

The security of the Site property will be maintained by the access restrictions 
described above.  Storage of equipment, if needed on Site by government or 
others, will be arranged by contacting the Construction Management Team prior 
to bringing the equipment to the Site.  However, neither the Burgess Brothers 
Settling Defendants nor any of their representative and subcontractors, can ensure 
security for articles or equipment left at the Site during non-working hours, and 
cannot be held responsible for any damage or loss that may result.  

Provisions of the HASP will be maintained by excluding all but essential 
personnel from those portions of the Site where operations pose a potential threat 
to human health.  Only authorized persons will be allowed to enter the Site.  In 
accordance with the HASP, the Remedial Design Team has designated work 
zones in which specific operations will occur and will institute specific site entry, 
decontamination and environmental air monitoring procedures at designated 
control points.  The three work zones are shown on Figure 4-3 and consist of the 
following: 
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 Exclusion Zone – The Exclusion Zone is the area where all trench 
excavation and construction will be performed and where trench spoils 
will be stockpiled at the top of the landfill.  These are the areas in which 
the potential exists to come into contact with soils and groundwater that 
have potentially hazardous concentrations of organic and inorganic 
compounds.  The Exclusion Zone is located inside the Landfill fenced area 
and in the vicinity of the Landfill Compliance Boundary and the 
Downgradient Barrier Systems and the areas surrounding these two 
systems.   

Contamination Reduction Zone (CRZ) – The CRZ is the area between 
the Exclusion Zone and Clean Zone where equipment and personnel 
decontamination is performed.  The CRZ is located at the southwest gate 
to the landfill (although this gate and portionsof the chain link fence will 
be removed to enable construction of the Compliance Boundary Trench).  
All construction equipment and personnel must exit the Exclusion Zone 
through from this area and will be cleaned and decontaminated prior to 
entering the Clean Zone. 

Clean Zone – The Clean Zone is located outside the landfill and 
downgradient area, and encompasses all other areas of the Site.  The Clean 
Zone includes the treatment system building, equipment staging area, and 
construction trailer. 

Property security at the Site will be maintained by the access restrictions described 
above.  Storage of equipment, if needed on Site by government personnel or 
others, will be arranged by contacting the Field Project Manager prior to bringing 
the equipment to the Site.  However, neither the Burgess Brothers Settling 
Defendants nor any of their representatives can ensure security for articles or 
equipment left at the Site during non-working hours, and cannot be held 
responsible for any damage or loss that may result. 

4.2.2 RA Contingency and Notification Plan 

4.2.2.1 General 

While it is unlikely, potentially dangerous worker health and safety conditions 
could develop during the performance of the RA activities.  As part of the HASP, 
Environmental Partners has developed an Emergency Response Plan (ERP) to 
address any on-site emergencies that can be reasonably anticipated.  The ERP 
describes procedures for coordinating with local emergency response officials, 
including hazardous materials response teams, the police and fire departments, 
hospitals, ambulance services, poison control centers, EPA and VtDEC.  The ERP 
will be periodically reviewed and, as necessary, amended to keep it current with 
new or changing site conditions or information.  EPA and VtDEC will be notified 
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of the occurrence of any condition that creates an emergency situation or an 
immediate threat to the Site.   

The Landfill Compliance Boundary trench excavation activities will be performed 
outside the limit of the landfill cap and beyond the limit of the landfill waste, in 
areas of the Site that were re-graded as part of the landfill closure activities.  It is 
unlikely that drummed waste or other hazardous materials will be encountered 
based on what was experienced this area of the Site when the Landfill was re-
graded prior to landfill capping.   

The Trenching activities for the Downgradient Barrier System will also be 
performed outside the limit of the landfill cap and beyond the limit of the landfill 
waste, in areas where monitoring wells have already been installed.  It is unlikely 
that drummed waste or other hazardous materials will be encountered, based on 
what was experienced during the drilling of these wells and the monitoring data. 

4.2.2.2 Spill and Discharge Control Plan 

This section provides for contingency measures and reporting requirements for 
potential uncontrolled spills and discharges of contaminated liquids.  Measures for 
dealing with materials associated with trench excavation (trench spoils, purge 
water, personal protective equipment, etc.) and decontamination processes are 
addressed in Section 4.2.  Environmental Partners will subcontract all spill 
response activities to a qualified hazardous waste disposal vendor.  At the current 
time, this vendor is Clean Harbors, Inc.  The disposal vendor will provide the 
equipment and personnel needed to perform decontamination measures that may 
be required to remove spillage from previously uncontaminated areas, equipment 
or material. 

This Spill and Discharge Control Plan contains: 

• Procedures for containing dry and liquid spills. 

• Absorbent material available on Site. 

• Storage of spilled materials. 

• Reporting (i.e. notification) procedures. 

• Decontamination procedures. 
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4.2.2.3 Spill and Discharge Management 

Environmental Partners Group will direct the emergency spill/discharge response 
activities being performed by the hazardous materials disposal vendor, and is 
responsible for field implementation and enforcement of this plan.  Environmental 
Partners’ Site Safety Officer will be responsible for implementing, 
communicating, and enforcing health and safety policies and procedures during 
the course of the project.  Environmental Partners will also assist in evaluating 
health and safety concerns with respect to environmental releases and emergency 
response actions and determine if a reportable quantity of materials have been 
released.   

Environmental Partners will provide support to emergency responders and 
dedicate appropriate project resources to the response effort. If required, 
additional personnel and equipment will be mobilized to the Site. Environmental 
Partners will also notify and provide the Burgess Brothers Settling Defendants 
with recommendations concerning any additional action(s) to be taken.  

In the event that a spill incident occurs, Environmental Partners will immediately 
evaluate the situation and, if necessary, notify the local emergency support 
services.  Telephone numbers for emergency contact personnel are summarized 
below and will be posted accordingly at the Site.   

Emergency Response Telephone Numbers 

    In Bennington, VT              Outside Bennington, VT 

Police    911    (802) 422-1030  

Fire     911                      (802) 422-1030  

VtDEC - Waste Management Division 
(Gerold Noyes)       (802) 522-5614 

Project Manager (Mark White)                          (617) 657-0200 

Vermont Spills Hotline                             (800) 641-5005  

Southwestern Vermont Medical Center (Hospital),  
Dewey Avenue        (802) 442-6361 

The list will be maintained with current contacts, and telephone numbers will be 
posted along with other emergency phone numbers at all telephone locations at 
the Site.  
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4.2.2.4 Spill Control Equipment 

The following equipment and materials will be maintained onsite for use during 
spill response activities:  

• ABC-type fire extinguishers (16-pound) 

• Fire blankets and towels 

• First-aid kit 

• Eyewash 

• Mineral absorbent 

• 55-gallon drums 

• Small tools including shovels, rakes, brooms, dust pans, etc 

• Diaphragm pumps 

If applicable, each emergency response technician will be issued the following 
safety equipment:  

• Eye protection, consisting of either vented goggles, splash glasses, or face 
shield 

• Hand protection consisting of either vinyl disposable gloves, butyl gloves, 
or nitrile gloves 

• Respiratory protection consisting of half-face respirator, or full-face 
respirator and HEPA/organic vapor gas cartridges 

• Foot protection consisting of disposable booties 

• Miscellaneous equipment consisting of an equipment bag, paint markers, 
pH paper, Hazardous Materials Substance and Waste Compliance Guide, 
and/or shop wipes 
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4.2.2.5 Spill Leak Prevention 

The following procedures will be followed to reduce the possibility of spills from 
occurring during the RA field activities.  

Environmental Partners RPE will compile and maintain a summary of the 
locations of potentially significant sources of spills and leaks where significant 
amounts of oil or hazardous substances are handled and stored.  Areas that have a 
potential for spills to occur include fueling areas, outdoor storage areas, and 
parking areas. 

No containers will be used for the storage of oil or hazardous material unless its 
material and construction are compatible with the material stored and the 
conditions of storage.  

Environmental Partners RPE will conduct inspections on a routine basis to 
identify leaks or other conditions that could lead to spills. The inspections will 
include evidence of spilled materials in material storage and handling areas; 
effectiveness of housekeeping practices; and the condition of storage containers.  

Vehicles will be maintained in proper condition to reduce the likelihood of spills. 
No other mechanical preventive maintenance programs are required.  

Personnel will be trained and supervised to ensure adherence to the following 
general housekeeping procedures: 

• Prompt cleanup of work areas when work is completed and prompt 
removal of spills and leaks; 

• Regular refuse pickup and disposal; 

• Routine inspection of oil and hazardous substance storage and handling 
areas; and 

• Maintenance of unobstructed site access to allow emergency personnel and 
equipment access to any area in the event of an emergency.  

Health and safety training will be performed with all of the field staff.  As part of 
this training the RA activities and methods, and their related safety and health 
hazards, will be reviewed.  Practices for preventing spills, and procedures for 
responding properly and rapidly to spills will also be reviewed.  
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4.2.2.6 Countermeasures 

The following section discusses specific countermeasures to be taken in the event 
of a release of oil or hazardous material.  

Operating personnel handling chemicals and designated emergency response 
personnel shall be the only individuals responsible for implementing spill 
contingency measures. The roles of individuals designated for implementing 
countermeasures associated with hazardous substances are summarized below: 

Emergency Coordinator - Assumes control of incident scene. The Emergency 
Coordinator for this project is Environmental Partners’ RPE. 

Alternate Emergency Coordinators - Assume control of incident scene in the 
absence of the primary Emergency Coordinator.  The Alternate Emergency 
Coordinator is the Site Superintendent.  

4.2.2.7 Spill Response 

All spills will be reported as soon as possible to the Emergency Coordinator (i.e., 
Environmental Partners’ RPE).  The Emergency Coordinator, in conjunction with 
the Site Safety Officer, will be responsible for determining the magnitude and 
potential impact of a release, as well as the need for personal protective equipment 
or outside assistance.  If site personnel are unable to respond to an environmental 
release in safe and timely manner, evacuation of the area may be warranted. The 
decision to evacuate will depend upon the risk of exposure and severity of the 
release. General procedures to be followed in a spill situation are:  

1. Evaluate potential health and safety concerns; 

2. Stop the source/contain the spill; 

3. Make appropriate notifications; and 

4. Begin cleanup as directed.  

More detailed procedures used to preclude releases to the environment are 
outlined below:  

• Drips/Leaks of Oil/Automotive Fluid: 
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- Use rags or absorbent materials to clean up small drips and leaks of 
oil and   automotive fluid. (Do not saturate rags with gasoline, 
solvents, or other   hazardous wastes.) 

- Collect used rags in open-head 55-gallon drums or other 
appropriate containers   for disposal. 

- Collect used absorbent material and store in 55-gallon drums or 
other appropriate containment (such as a 20-gallon poly lab-pack). 
Used absorbent from oil spills should be stored separately from 
used absorbent from hazardous material spills.  

• Small Spills: 

- Stop release as appropriate (e.g., up-righting an overturned 
container, plugging a leak, using a means of secondary 
containment). 

- Use dry absorbent materials to soak up liquid spills. Personal 
protective equipment may be required for cleanup of hazardous 
materials. 

- Collect used absorbent material and store in 55-gallon drums or 
other appropriate containment (such as a 20-gallon poly lab-pack). 
Used absorbent from oil spills should be stored separately from 
used absorbent from hazardous materials spills.  

• Large Spills: 

- Contain the release with absorbent socks, booms, or construction 
of temporary dikes or berms. 

- Stop the release as appropriate (e.g., upright an overturned drum or 
other container, plug a leak, place damaged drums or containers in 
overpacks or other secondary containment structure).  

- Collect the spilled material with pumps, shovels, or other 
equipment as necessary. Store the spilled material and 
contaminated absorbent for further treatment or disposal, 
depending on the amount and type of material.  
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4.2.2.8 Decontamination Procedures  

In the event that a spill or discharge should occur, complete cleanup may require 
removal of contaminated soils.  In this event, decontamination procedures will be 
required after cleanup to eliminate traces of the substance spilled.  Personnel 
decontamination will include cleansing with soap and water prior to removing 
PPE and equipment.  This is outlined in the site-specific HASP.  Decontamination 
liquids and other liquids generated will be containerized for proper disposal.   

4.2.2.9 Disposal of Contaminated Material 

Contaminated groundwater collected during excavation of the trenches will be 
containerized in holding tanks onsite.  The extracted groundwater and bio-slurry 
will be treated with the onsite groundwater treatment system for discharge to 
surface water.  Prior to being introduced to the treatment system the construction 
water will be sampled and analyzed for VOC concentrations and pre-filtered.  
After pretreatment, the construction water is to be re-sampled to confirm that 
VOC concentrations have been reduced to appropriate levels prior to being 
discharged to surface water.   

Contaminated soils from excavation of the trenches will be allowed to drain 
adjacent to the trench.  After sufficient drainage, the soils will be transported and 
stockpiled at the soil disposal area within the capped landfill and covered with 
poly to prevent contact with rain water or snow.  The area will be lined with an 
impervious geosynthetic clay liner.  Groundwater draining from the stockpiled 
soils and surface water that comes in contact with these soils prior to capping will 
be collected and pretreated onsite prior to discharge.  The soils will be final 
graded and capped with an impervious geomembrane clay liner, drainage system 
and vegetative support soils overlying and connected to the existing landfill 
capping system. 

Should a release occur at the site, used absorbent materials will be disposed of in 
the same manner as waste oil and hazardous waste (as appropriate).  All 
contaminated materials that cannot be decontaminated will be containerized and 
labeled for proper disposal.  

4.2.2.10 Internal and External Communications and Alarm System 

Spills notification will be communicated to all personnel via personal 
communication or telephone. If required, assistance will be summoned from 
external sources, such as the local fire department or local emergency 
management agency via telephone. 
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4.2.2.11 Evacuation Plan  

If evacuation of personnel is concluded to be necessary, procedures detailed in the 
HASP will be followed under the direction of Environmental Partners and the Site 
Safety Officer. 

4.2.2.12 Emergency Spill Control Network 

Spills will be initially managed by Environmental Partners Group, as the 
Emergency Coordinator.  The spill will be immediately reported to the Project 
Manager, regulatory agencies, de maximis and the Burgess Brothers Settling 
Defendants.  The RPE will also report the spill or discharge to the appropriate 
regulatory agencies to comply with local, state and federal regulations. The Field 
Project Manager or Site Safety Officer will document the spill or discharge with 
the Spill Incident Report Form, which is provided in Figure 4-4. 

4.2.2.13 Arrangements with Local Emergency Response Agencies and Hospitals  

Formal arrangements will be made with local emergency response agencies and 
hospitals for providing services in the event of an emergency. In the event of an 
emergency, the local hospital and local emergency management agency will be 
notified as appropriate.  

4.2.2.14 Notification List 

All spills at the Site will be reported immediately to the Project Manager.  
Environmental Partners’ RPE will notify the Project Manager immediately of an 
uncontrolled spill or discharge, resulting from work of one of their subcontractors.  
Based on the nature and magnitude of the spill, the Project Manager will 
determine which agencies, if any, must be notified and will provide the proper 
notification.   

Spill response and reporting procedures will be performed in accordance with 
Vermont Hazardous Waste regulations §7-105 Emergency and Corrective Action, 
as follows: 

‘All discharges and/or releases that meet any of the following criteria 
shall be immediately [within 2 hours] reported to the Secretary by the 
person or persons exercising control over such waste by calling the Waste 
Management Division at (802) 828-1138, Monday through Friday, 7:45 
a.m. to 4:30 p.m. or the Department of Public Safety, Emergency 
Management Division at (800) 641-5005, 24hours/day: 

 (i) A discharge of hazardous waste, or release of hazardous material that 
exceeds 2 gallons; 
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(ii) A discharge of hazardous waste, or release of hazardous material that 
is less than or equal to 2 gallons and poses a potential or actual threat to 
human health or the environment;’ 

This requirement may also be satisfied by calling VTDEC project manager 
(Gerold Noyes) at 802-522-5614.  If he is not available, then the on-duty spill 
coordinator at one of the two numbers above shall be notified.   

If human health or the environment is threatened the Project Manager or RPE will 
immediately contact the following agencies (in the order listed): 

1. Local emergency response units (e.g. fire), if necessary.  

2. VTDEC 

3. EPA  

4. Citizen Notification if required by the Burgess Brothers Settling 
Defendants, VtDEC or EPA. 

If the Site had a spill, discharge, fire, or explosion that required a response action, 
the RPE will submit a draft Spill Incident Report Form to the Burgess Brothers 
Settling Defendants, VtDEC and EPA within 24 hours of the incident. Once all 
outcomes of the spill are known (e.g., testing results), the report will be finalized 
and re-circulated.  

4.2.2.15 Recordkeeping 

Environmental Partners’ RPE will maintain all records for inspections and spill 
reports on file. Training records for employees will be kept on file until 
completion of the PDI.  

Environmental Partners’ RPE will document the location of the spill on site 
drawings and submit the drawings to the Project Manager at project completion.  
The report shall include at a minimum the cause and resolution of incident, 
outside agencies involved and date occurred.  The report shall be submitted to de 
maximis, EPA and VtDEC in draft form within 48 hours of the incident, along 
with a timetable on completing the final form. The report will include the 
following: 

• Name, address, and telephone number of the individual filing the report.  
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• Date, time, and location of the incident. Brief description of the 
circumstances causing the incident. Description and estimated quantity by 
weight or volume of materials or wastes involved. 

• An assessment of any contamination of land, water, or air that has 
occurred due to the incident.  

• Estimated quantity and disposition of recovered materials or wastes that 
resulted from the incident.  

• Description of the resolution of the incident.  

• Description of what actions the installation intends to take to prevent a 
similar occurrence in the future.  

• Outside agencies involved in the incident.  

4.2.3 Waste Disposal 

During the RA activities, off-site waste disposal will be the responsibility of each 
contractor.  In the event that hazardous waste is encountered Geo-Solutions will 
be responsible for handling and securing the material as specified, until such time 
as the Burgess Brothers Settling Defendants and Construction Management Team 
makes recommendations for off-site disposal.  Management and off-site disposal 
of hazardous waste encountered will be discussed at the weekly project meeting 
until the issue is resolved.  

4.2.4 Dust, Vapor and Odor Control Plan 

4.2.4.1 Air Quality Monitoring 

Air monitoring will involve direct reading instruments capable of providing real-
time indications of air contaminants and air sampling, to protect on-site personnel 
and the local population.  Geo-Solutions’ Site Superintendent, and Environmental 
Partners’ RPE will be responsible for assuring that monitoring is conducted in an 
appropriate manner, that air monitoring/sampling are conducted at a frequency 
sufficient to ensure accurate assessments of site conditions, and that work 
practices, engineering controls and/or Personal Protective Equipment are proper 
for the conditions.     

Air monitoring will be performed during all excavation activities trench spoils 
regrading. At a minimum, a photoionization detector (PID) will be utilized to 
monitor on-site and off-site breathing zones and possible sources of potentially 
hazardous material (i.e. excavations, regrading, etc.). The PID will be augmented 
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with Draeger tubes to detect the presence of vinyl chloride should PID readings 
from excavations exceed 1 part per million above background.   The Draeger 
tubes will be used at various times as PID levels increase by 5 ppm, or as the 
reported vinyl chloride levels dictate.  Action levels and Standard Operating 
Procedures for air monitoring are provided in the attached HASP. 

Environmental Partners will maintain documentation of all air monitoring, which 
will be made available to de maximis, EPA or VtDEC for review at any time. 

4.3 HEALTH AND SAFETY PLAN 

In accordance with the SOW, a site-specific Health and Safety Plan (HASP) for 
the RA activities is provided in Appendix C.  The objective of the HASP is to 
establish the procedures, personnel responsibilities and training necessary to 
protect the health and safety of all on-site personnel during the RA.  The plan 
provides for routine but hazardous field activities and for unexpected Site 
emergencies. 

The site-specific health and safety requirements and procedures in the HASP may 
be updated based on an ongoing assessment of Site conditions, including the most 
current information on each medium.  For each field task during the RA, the 
HASP identifies: 

1. possible problems and hazards and their solutions; 

2. environmental surveillance measures; 

3. specifications for protective clothing; 

4. the appropriate level of respiratory protection; 

5. the rationale for selecting that level;  

6. criteria, procedures, and mechanisms for upgrading the level of protection 
and for suspending activity, if necessary; 

7. delineation of three work zones will be established to perform this work – 
an exclusion/contamination zone, a contamination reduction zone, and a 
support clean zone; 

8. description of the on-site person responsible for implementing the HASP; 
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9. protective equipment personnel decontamination procedures; and 

10. medical surveillance. 

4.4 COMMUNITY RELATIONS SUPPORT  

EPA is responsible for the Community Relations Support Plan (CRSP) to describe 
public information and public involvement activities anticipated during PDI 
activities.  If necessary, the Burgess Brothers Settling Defendants may be required 
to assist in EPA’s public relations effort.  The support shall be at the request of 
EPA and may include: 

1. participation in public informational or technical meetings, including the 
provision of presentations, logistical support, visual aids and equipment; 

2. publication and copying of fact sheets or updates;  

3. assistance in preparing a responsiveness summary after the public RD/RA 
comment period, and; 

4. assistance in placing EPA public notices in print. 

4.5 ORGANIZATION OF PROJECT DATA 

The organization of project data will be the responsibility of the Construction 
Management Team.  The RPE will keep an active filing system at the site, 
including: 

1. all health and safety requirements, including an approved Health and 
Safety Plan;  

2. all forms that are required under the RD Report and this RAWP/POP; 

3. a summary of all submittals made to date and the status of the submittal 
review process; 

4. materials to be stored for possible testing (e.g. destructive liner samples); 

5. all material test results, including field and laboratory tests; 

6. daily field logs; 
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7. visitor logs; 

8. ongoing tally of measurement and payment quantities; 

9. a photographic record as required by the project specifications; and 

10. record drawings and details that document any approved revisions to the 
design and ongoing construction activity. 

The Project Manager, or his representative, will make visits to the site every two 
weeks to verify that the RPE’s record system is in accordance with the RD Report 
and this RAWP/POP.  The Project Manager, or his representative, will also 
conduct an independent audit of the project data in accordance with this 
RAWP/POP.  In addition to Environmental Partners’ personnel, XDD will have a 
representative onsite, as appropriate, during the installation and startup of the 
treatment system.   

The RPE will also ensure that any project data that is the responsibility of Geo-
Solutions, RES or other subcontractors, be part of the project filing system and be 
made available upon request. 

Upon completion of the project, all project data will be relocated to 
Environmental Partners’ office in Quincy, Massachusetts.  At a minimum, the 
project data will be stored electronically as a PDF file. 
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5.0 SAMPLING AND ANALYSIS PLAN 

A Long Term Monitoring Plan (LTMP) is currently being prepared by the 
Construction Management Team in accordance with Section V.F of the approved 
SOW.  The LTMP will be submitted to EPA prior to startup of the collector 
trench system.   LTMP sampling will include physical and chemical monitoring of 
groundwater and surface water.  An O&M Plan will be prepared for the treatment 
system and collector trenches in accordance with Section VII of the SOW and will 
be submitted prior to startup of the treatment system.  The treatment system O&M 
Plan will include sampling and analysis of influent and effluent groundwater 
samples and air effluent samples.  Both the LTMP and O&M Plan will include the 
following: 

1. a detailed Field Sampling Plan (FSP) that provides guidance for all 
fieldwork by defining in detail the sampling and data-gathering methods to 
be used on a project; and 

2. a detailed Quality Assurance Project Plan (QAPP) that describes the 
policy, organization, functional activities, and the quality assurance and 
quality control protocols necessary to achieve the data quality objectives 
dictated by the intended use of the data.    

This chapter presents only the SAP components that are relative to the sampling 
to be conducted for the RA construction activities.  This includes screening for 
soil gas for health and safety purposes.    

5.1 GENERAL SAP OBJECTIVES 

This SAP documents the following for each sample medium and for each 
sampling event: 

1. sampling objectives; 

2. data quality objectives, including data uses and the rationale for the 
selection of analytical levels and detection limits 

3. site background update, including an evaluation of the validity, 
sufficiency, and sensitivity of existing data; 

4. sampling locations and rationale; 

5. sampling procedures and rationale and references; 
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6. numbers of samples and justification; 

7. numbers of field blanks, trip blanks, and duplicates; 

8. sample media (e.g., ground water, surface water, sediment, air, and soil 
gas); 

9. sample equipment, containers, minimum sample quantities, sample 
preservation techniques, and maximum holding times; 

10. instrumentation and procedures for the calibration and use of portable air, 
soil gas, or water-monitoring equipment to be used in the field; 

11. chemical and physical parameters in the analysis of each sample; 

12. chain-of-custody procedures must be clearly stated; 

13. procedures to eliminate cross-contamination of samples (such as dedicated 
equipment); 

14. sample types, including collection methods and if field and laboratory 
analyses will be conducted; 

15. laboratory analytical procedures, equipment, and detection limits; 

16. sampling equipment decontamination procedures; 

17. consistency with the other parts of the Work Plan(s) by having identical 
objectives, procedures, and justification, or by cross-reference; 

18. analysis from each medium for all Hazardous Substance List (HSL) 
inorganic and organic analytes; and 

19. for any limited field investigation (field screening technique), provisions 
for the collection and laboratory analysis of parallel samples and for the 
quantitative correlation analysis in which screening results are compared 
with laboratory results. 

The SAP is the framework of all anticipated field activities (e.g., sampling 
objectives, evaluation of existing data, standard operating procedures) and contain 
specific information on each round of field sampling and analysis work (e.g., 
sampling locations and rationale, sample numbers and rationale, analyses of 
samples).  During the RA, the SAP may be revised as necessary to cover each 
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round of field or laboratory activities.  Revisions or a statement regarding the need 
for revisions shall be included in each deliverable describing all new field work. 

The SAP will allow split, replicate, or duplicate samples to be taken by EPA (or 
their contractor personnel), VTDEC, and by other parties approved by EPA.  At 
the request of EPA or VTDEC, the Burgess Brothers Settling Defendants shall 
provide these samples in appropriately pre-cleaned containers to the government 
representatives.  Identical procedures shall be used to collect the Burgess Brothers 
Settling Defendants and the parallel samples unless otherwise specified by EPA or 
VTDEC. 

5.2 FIELD SAMPLING PLAN 

The objective of the FSP is to provide EPA and all parties involved with the 
collection and use of field data with a common written understanding of all 
environmental sampling work to be conducted during the RA.  The FSP is written 
so that a field sampling team unfamiliar with the Site would be able to gather the 
samples and field information required.  In accordance with the SOW, the FSP is 
site-specific and includes the following elements: 

5.2.1 Site Background 

Based on the site history provided in this report and previous reports prepared for 
the site, the potential risks to the site include the following volatile organic 
compounds (VOCs): 

• Trichloroethene (TCE), PEL=100 ppm 

• Tetrachloroethene (PCE), PEL=100 ppm 

• Dichloroethene (DCE) (Vinylidene Chloride), PEL=200 ppm 

• Vinyl Chloride, PEL=1 ppm 

• Carbon Disulfide, PEL=20 ppm 

In addition, metals (Iron, Nickel, Zinc, Lead, and Mercury) have also been 
encountered at the site. 

Soil gas headspace measurements made during a soil gas and soil sampling 
program in the winter and spring of 1989 found TCE and PCE concentrations 
ranging from 1.2 ppm to greater than 40 ppm. The Occupational Safety and 
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Health Administration (OSHA) Permissible Exposure Limit (PEL) for vinyl 
chloride and DCE is 1 ppm. Vinyl chloride, carbon disulfide and DCE were found 
in water samples collected from wells downgrading of the closed lagoons.  PID 
field screening of soil samples during the PDI field program in Summer 2012 
measured total VOC concentrations ranging from non-detect to 85 ppm and jar 
headspace readings ranged from non-detect to 454 ppm.  Iron, nickel, zinc, lead 
and mercury were detected in the site soils at levels greater than the expected 
background levels. 

5.2.2 Sampling Objectives 

Based on the aforementioned history, it is proposed that environmental sampling 
during construction include field screening of excavations for the presence of 
volatile organics.  The objectives of the proposed sampling are for health and 
safety reasons as discussed in the site-specific HASP (Appendix C).  

5.2.3 Sampling Location and Frequency 

The sampling location and frequency of air monitoring will vary based on the RA 
activity being conducted. In general, a PID will be used to screen air quality in the 
breathing zone of workers during all intrusive activity, or when workers are 
exposed to potentially harmful gas emissions from previously installed wells or 
newly installed gas vents.  In the event that PID readings exceed 1 ppm above 
background levels, air monitoring will be augmented with vinyl chloride Draeger 
tubes.  In accordance with the HASP, the location and frequency of air monitoring 
is ultimately the responsibility of the Site Safety Officer. 

The PID will be utilized to monitor on-site and off-site breathing zones and 
possible sources of potentially hazardous material (i.e. excavations, regarding of 
trench spoils, etc.).  The PID will be augmented with Draeger tubes to detect the 
presence of vinyl chloride should PID readings from excavations exceed 1 part per 
million above background. The Draeger tubes will be used at various times as PID 
levels increase by 5 ppm, or as the reported vinyl chloride levels dictate.  Action 
levels and Standard Operating Procedures for air monitoring are provided in the 
attached HASP. 

5.2.4 Sample Designation 

Air screening results will be kept in the RPE’s field book.  Air monitoring will be 
designated by the type (AMB-Ambient or EXC-Excavation), number and date.  
The location of the air sample reading will also be logged in the field book. 
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5.2.5 Sampling Equipment and Procedures 

Air samples will be obtained with a PID or Draeger tube.  Sampling procedures, 
personnel protective equipment and decontamination procedures will be in 
accordance with the attached HASP, and will be coordinated with the Site Safety 
Officer.   No laboratory analysis of air samples is proposed. 

5.3 QUALITY ASSURANCE PROJECT PLAN (QAPP) 

5.3.1 General 

The QAPP shall document in writing specific quality assurance/quality control 
activities designed to achieve the data quality objectives (DQO's) of the RA. No 
laboratory analyses are anticipated under the RA.   

5.3.2 Internal Checks and Audits 

The Construction Management Team will conduct internal quality control checks 
for air monitoring, by performing independent PID and Draeger tube readings.  
The frequency of the internal checks will be determined by the Site Safety Officer. 

Preventive maintenance procedures and schedules for performing maintenance on 
the PID and Draeger pump are discussed as part of the HASP.  These procedures 
will be conducted on a regular basis by the RPE to ensure that the field screening 
equipment is in working order at all times.   

The PID will be calibrated to read to the nearest 1 ppm.  In the event that the 
action levels discussed in the HASP are exceeded, Geo-Solutions and the 
Construction Management Team will undertake the corrective action prescribed in 
the HASP.  
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Figure 1-2 

Remedial Action Organizational Chart 
Burgess Brothers Superfund Site 

 

Public 

VTDEC 
Gerold Noyes 
(802) 522-5614 

EPA 
Terrence Connelly 

(617) 918-1373 
Burgess Brothers 

Settling Defendants 

de maximis, inc. 
Project Coordinator 

Geoffrey Seibel – (610) 435-1151 

Engineering 
Environmental Partners Group, Inc. Contact 
Mark White – Project Manager (617) 657-0200 
Paul Gabriel – Construction QA Manager 
Wesley Stinson – Resident Project Engineer 
Ann Marie Petricca – Site Safety Officer 

 

Engineering 
XDD, LLC 

Contact 
Matthew Walsh-Project Manager (800) 486-3575 

Construction Management Team 

Treatment System Contractor  
Remediation Equipment and Services, Inc. 

Gary Sheridan – Const. & Operations Manager Trench System Construction 
Contractor 

Geo-Solutions, Inc. 
Robert Winters – Project Manager 
Bruce George – Site Superintendent 
Josh Bonetto – Project Engineer 
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          Figure 2-1 Remedial Action Project Schedule
                            Burgess Brothers Superfund Site

Project Task
Duration Start Finish

(days) 5 12 19 26 2 9 16 23 30 7 14 21 28 4 11 18 25 2 9 16 23 30

Groundwater Collection Trench Contruction Program - Geo-Solutions, Inc.
1 Preconstruction Activities 10 8/9/2013 8/20/2013     

2 Preconstruction Conference 1 8/27/2013 8/27/2013   

3 Mobilization & Site Setup of Temp. Facilities 9 8/26/2013 9/5/2013    

4 Temporary Soil Stockpile Area 7 9/3/2013 9/10/2013   

5 Compliance Groundwater Collection Trench 7 9/11/2013 9/18/2013 
6 Downgradient Groundwater Collection Trench 12 9/12/2013 9/25/2013 

7 Lining of Toe of Slope Swale 5 9/26/2013 10/1/2013   

8 Underground Utilities 13 10/2/2013 10/16/2013    

9 Grading Landfill Cap Soils 10 10/17/2013 10/28/2013 
10 Fencing 10 10/29/2013 11/8/2013

11 Facility Tear Down & Cleanup 3 11/9/2013 11/12/2013    

12 Demobilization 2 11/13/2013 11/14/2013    

13 Groundwater Treatment System - XDD and RES

14 Fabrication of Groundwater Treatment System 30 8/19/2013 9/27/2013  
15 Treatment System Building Modifications - Paul LeRay Carpentry 9/9/2013 9/27/2013    

16 Installation of Treatment System 10 9/30/2013 10/11/2013    

17 Treatment and Disposal of Construction Water 14 10/7/2013 10/18/2013  

18 Install Extreaction Well Pumps and Wiring 7 10/21/2013 10/25/2013

19 Collector Trench Startup &Treatment System Performance Testing 10/28/2013 11/15/2013 
20 Treatment System O&M Plan 30 10/7/2013 11/1/2013  
21 Onsite Construction Oversight 84 11/26/2013 11/15/2013      

22 Final Construction Inspection 1 11/13/2013 11/13/2013 
23 Remedial Construction Report 30 11/11/2013 12/20/2013 
24 Draft O&M Plan 51 10/28/2013 12/20/2013 

October November DecemberAugust September
2013
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Figure 
ORT FORM 

FACILITY I UNIT ORIGINATING REPORT 

Name: -------------------

Address: -------------------

City: State: ___ _ Zip: ---
INCIDENT DESCRIPTION 

Location Where Incident Occurred: --------------------

Date Began: -------- Date Ended: -----------
Time Began: AM/PM Time Ended: ------ AM/PM 

Spill Released onto or into: [ ) Air [)Ground []Water 

Environmental Conditions at Time of Spill/ Release: 

Cloud Cover: Precipitation Conditions: --------- ------
Temperature: Wind Direction and Speed: ------ ----
Material/ Product Information: ----------------

Material Spilled I Released_: _________________ _ 

Extremely Hazardous Substance (EHS) Involved? [) Yes [) No 

Amount(s) Spilled I Released:----------------------

Amount(s) Recovered: -------------------------

ENV1RONMENTAL PARTNERS GROUP INC. SIRF-l 
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Incident Details: ----------------------------

What Occurred: 

Corrective Action(s) Taken: ------------------------------------

NOTIFICATIONS: 

Agency Phone Number Contact Name Date and Time 

List others as appropriate: 
-------------------------------

ENVIRONMENTAL PARTNERS GROUP INC. S!RF-2 



Instructions Given by Agencies:. 

REVIEW AND APPROVAL: 

Preparer of Spill Report: 

(Signature) (Date) (Print Name) 

Engineer: 

(Signature) (Date) (Print Name) 

Owner (s): 

(S1gnature) (Date) (Print Name) 

(Stgnatm-e) (Date) (Print Name) 

ENVIRONMENTAL PARTNERS GROUP INC. SIRF-3 
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INTRODUCTION

Geo-Solutions, Inc. (GSI) is submitting this Remedial Action Plan to provide details for
the installation of the groundwater collection trench construction program at the
Burgess Brothers Superfund Landfill located near Bennington, Vermont. The primary
objective of the project is to construct two groundwater collection trenches down
gradient of the existing landfill at the site. The “Landfill Compliance Boundary Trench”
is located immediately south of the landfill on the slope. The “Down-gradient Collection
Trench” is located at the toe of the slope closer to the southern property boundary. The
collection trenches will be installed utilizing the Bio-Polymer (BP) trenching method.
Ancillary work includes consolidation and capping of trench spoils and excess impacted
materials on the landfill, installation of electrical conduits, installation of a lined storm
water swale and miscellaneous earthwork.

BP slurry trenches are drains constructed for draining, diverting or collecting
groundwater or leachate. BP drains are typically used when in-the-dry installation
methods are not feasible or unnecessarily expensive. The BP method is a modified
version of the slurry trench technique, which permits the construction of deep and
narrow trenches supported by an engineered fluid, or slurry, to prevent sidewall
collapse. A bio-degradable slurry, that does not affect the final permeability of the in-
situ soil or backfill materials, will be used. The slurry will temporarily support the
trench walls while the liner, collection sumps, and trench gravels are installed. After the
trench is backfilled, the slurry is degraded chemically or naturally back to water and a
small amount of carbohydrate. No dewatering, sheeting, or shoring is required during
trench installation.

Persons experienced in slurry trenching techniques, equipment and testing will oversee
the project. The Slurry Trench Specialist will have sufficient experience with
successfully completing similar projects.

PROJECT DIRECTORY

GSI individuals involved with this project include the following:

 Pete Maltese – Pete is the Vice President of Field Operations with GSI and will
serve as the Technical Director. He is responsible for the overall project support
to the Project Manager from a safety, technical and contractual basis. His contact
information is as follows:

Office Phone: 724-335-7273
Cell Phone: 412-952-0373
Email: pmaltese@geo-solutions.com

mailto:pmaltese@geo-solutions.com
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 Robert Winters, CSP – Rob will serve as the Project Manager. He has overall
project responsibility from a safety, technical and contractual basis. His contact
information is as follows:

Office Phone: 724-335-7273
Cell Phone: 412-720-1407
Email: rwinters@geo-solutions.com

 Bruce George – Bruce is GSI’s Site Superintendent/Slurry Specialist for this
project. He is responsible for daily field operations including site safety, field
supervision and QA/QC. He reports directly to our corporate safety manager on
all safety matters, and to the project manager for all other aspects. His contact
information is as follows:

Cell Phone: 307-630-2006
Email: bgeorge@geo-solutions.com

 Josh Bonetto – Josh is GSI’s Project Engineer responsible for Quality Control (QC)
during the trench installation. He will perform the daily onsite QC testing and
documentation. He will work closely with onsite personnel to assure compliance
with the project specifications.

Cell Phone: 412-592-7809
Email: jbonetto@geo-solutions.com

BIO-POLYMER COLLECTION TRENCH INSTALLATION

Project Mobilization

Construction will begin with the mobilization of personnel, equipment and materials to
the Site. Based on the current scope of work, GSI anticipates beginning mobilization on
Monday, August 26, 2013. The contractor storage area will be used for field offices,
material storage, and batch plant operations.

Prior to the collection trench construction, site preparations will be required. Site
preparations will include:

 Setup mixing plant for production of BP slurry. The plant will consist of a 8000
gallon water tank, 20,000 gallon slurry storage tank, 5 cubic yard mixing tank

mailto:rwinters@geo-solutions.com
mailto:bgeorge@geo-solutions.com
mailto:jbonetto@geo-solutions.com
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where the bio-polymer slurry is created, along with associated pumps and hoses
to transfer the slurry to the trench;

 Install silt fence and other erosion controls to prevent any potential runoff from
leaving the work area prior to performing any intrusive site work;

 Clearing and grubbing along with preparation of the access roads needed to
perform construction activities;

 Installation of a temporary working platform to construct each trench and
provide the necessary head above the groundwater at the site. Each work
platform will be approximately 25 to 30 feet wide and range from 0 to 4 feet
thick to provide at least 3 feet above any groundwater. The work platform
borrow soils will be obtained from the on-site source and will be placed and
compacted in lifts to provide a stable base capable of safely supporting our
excavator (Hitachi PC490);

 Installation of containment berms for temporary storage of excavated material

Collection Trench Installation

As previously stated, GSI will construct the drainage trenches by the BP trenching
method. The drainage trenches will be installed in general conformance with the plans,
profile and details shown on Sheets C-2 and C-3 of the project drawings.

As the trench is excavated, bio-polymer slurry is added to the trench to support the
trench opening and maintain trench stability. GSI intends to use Rantec Guar Gume
Gum bio-polymer for slurry generation. Bio-polymer slurry to support the trench will
be produced in GSI’s custom made High Speed/High Shear mixer. Bio-polymer will be
introduced by the use of an eductor and mixed with water. Water will be obtained at
the fire hydrant on Burgess Road and trucked to a storage tank located at the staging
area. Slurry will be introduced into the trench from the plant through a 4-inch HDPE
slurry line running from the plant along the length of the drainage trench alignment.
The slurry plant is capable of providing a nearly uninterrupted supply of fresh hydrated
bio-polymer slurry to the trench.

The trench excavation will commence once the BP slurry has been created. The
collection trench will be excavated using a track-mounted hydraulic excavator (Hitachi
PC490) equipped with a minimum bucket width of 3 feet. The excavation of the
collection trench will be completed with a series of “cuts”. The standard procedure for
excavation is:

1. Begin a new excavation, or “cut”, on the centerline by pre-trenching a trench that
is ~3 to 4 feet deep and between 10 to 30 feet long. Pre-trenching is completed
dry and without the addition of slurry. The dry soil from the excavation is used
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to create berms around the work area, as needed, and will be used to berm up an
area for temporary storage of the trench spoils.

2. Introduce BP slurry into the excavation.
3. Continue the excavation, so that the trench is continuous. Excavate to the

required depth by removing horizontal layers of soil the entire length of the
“cut” until the bottom of the excavation is achieved. The material excavated from
the trench will be placed in a temporary stockpile area. The temporary stockpile
will be constructed using soil excavated during the dry cut. The spoils will be
stockpiled along the up-gradient side of the trench allowed to drain back into the
trench to the extent practical.

4. Clean the bottom of the excavation by repeated passes of the bucket along the
bottom of the trench. When no more loose material is removed, place the bucket
on the bottom of the trench in an half open position, so the bucket rest flat on the
bottom of the trench, in the previous cut. Using the excavator tracks, move the
excavator backward scraping the bucket along the bottom of the trench. Remove
the bucket and if no loose material is in the bucket proceed to the next new “cut”
or repeat as necessary until the bottom of the trench is cleaned.

5. Sound the final depth of the trench every 10 lineal feet. Depths will be measured
to the nearest 0.5 feet at 10 feet intervals along the wall alignment. Note any
loose materials on the bottom and re-clean the bottom as necessary. The final
depth of each “cut” will be based on the design depths as shown on the project
drawings.

Slurry trenching will be performed with the trench full of slurry at all times. Once a
sufficient distance of a trench is excavated, placement of the 4-inch HDPE collection
pipe and extraction wells will occur. Concrete weights will be bolted onto the 4-inch
pipe at 10 foot intervals to assist with sinking the pipes. The pipe will be suspended by
pre-measured cables to set it at the required elevation near the bottom of the trench.
Weights will be attached to the pipe to overcome buoyancy of the HDPE material. The
8-inch PVC wells will be attached to the collection pipe at specific locations prior to
lowering the pipe into the trench. Wells will be secured at the surface with timbers to
maintain verticality. Initial backfill around each well will be brought up simultaneously
on both sides of the well to help secure the base of the pipe at the specified locations.

The trench will be backfilled displacing the slurry with the specified drainage media as
the excavation advances. Initial backfill will be placed by the excavator bucket to form a
1 on 1 horizontal to vertical slope. Once the initial backfill “tops out” at the work
platform surface, backfill will be placed from the advancing backfill slope. Backfill will
not be allowed to free fall through slurry into the trench to preclude segregation of the
drainage media. Backfill will be delivered and staged along the access road and work
platform and placed into the trench with a wheeled loader.
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GSI will install a series of temporary vertical wells to enhance circulation of
slurry/water during development of the drainage media. Wells will be placed at an
approximate spacing of 30 to 40 feet along the trench. Each well will extend from the
surface to the bottom of the trench and consist of slotted 4 to 6 inch diameter schedule
40 PVC pipe with bottom end cap. The wells will be installed as the excavation advances
ahead of the drainage media placement. The wells will be secured at the surface with
timbers. Drainage media will be carefully placed around the wells to preclude damage.

Bio-polymer slurry will be broken down into water and a minute amount of
carbohydrate material by a combination of enzyme and microbial action. GSI will add
an initial enzyme breaker and/or bleach to start the breaking process. The remaining
breakdown will be facilitated by circulation and aeration of the slurry. A frac tank set
near the trench will be used to handle the surcharge of slurry left after backfill is
complete. The stored slurry will be circulated with the in-trench slurry as one unit.
Viscosity will be monitored and circulation will continue until 2 complete pore volumes
have been circulated and the viscosity of the trench fluid is 30 seconds or less as
measured by a Marsh Funnel. Fluid (frac tank and trench wells) will be transferred to
the trench to rejoin the water table or to the on-site treatment system to the extent
practicable. Trench fluid will be stored in a tank located near the collection trench
work pad pending transfer to and treatment at the on-site treatment by others.

Upon completion of the trench, a well driller will be brought onsite to install
Piezometers and detailed on the project drawings.

Preparation of Temporary Soil Stockpile

GSI will prepare the temporary soil stockpile to grades and dimensions as shown on the
project plans. A gravel road will be constructed and the area will be excavated to grade
using a hydraulic excavator and some hand work around the perimeter. The area will
be lined with a Geosynthetic clay liner (Bentomat ST – GCL) using a spreader bar and off
road forklift and overlain with coarse aggregate as shown on C-4 of the construction
drawings. The gravel will be spread using a small dozer.

Grading and Landfill Capping of Excavated Soils

After the trench spoils have been transported to the temporary stockpile area, they will
be graded to allow final capping. The area will be capped with a capping system as
shown on C-4 of the construction drawings. The capping system will consist of:

1. Excavated spoils from the trench excavation;
2. Geosynthetic clay liner (Bentomat ST – GCL);
3. Triaxial drainage geocomposite ;
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4. 26 inch vegetative support layer; and
5. 6 inch vegetative layer.

The system will be installed a minimum 20H:1V and a maximum 4H:1V slope.

Lining of Existing Riprap Toe-of-Slop

GSI will install a Geosynthetic Liner (Bentomat) in the existing Riprap Toe of Slope
Swale. The first step in this process will be installation erosion and sediment controls.
Once the controls have been set in place, GSI will bypass the pump water in the up
gradient portions of the swale to the unnamed stream. This will be done by building
diversion berms with clean fill and pumping water as needed.

Once the runoff has been diverted, the existing rip-rap will be removed and stockpiled
by using a hydraulic excavator. The swale will be graded and clean fill will be used to
replace wet materials. Once the swale is dry the Geosynthetic Liner and gravel bedding
will be installed. Riprap will be reinstalled and additional riprap will be added as
needed.

Chain Link Fencing and Entry Gates

GSI has subcontracted Becker Fence to install new fencing and gates as shown on the
project drawings.

Underground Utilities

Approximately 365 feet 6 inch schedule 80 PVC pipe will be installed as shown on C-7 of
the project drawings. GSI will excavate the trench with a hydraulic excavator to design
grades. Hathaway Electric will install self-regulating heat trace systems and all auxiliary
electric that goes with it.

Project Demobilization

Demobilization will involve the removal of all personnel, equipment and excess
materials from the site. Work areas will be cleaned and the platform will be restored to
a neat and orderly condition prior to demobilizing. After demobilization, GSI will be
performing one year of landfill cap and maintenance. This will include repair of areas of
erosion and gullies by filling with topsoil; mowing of the vegetative surface; re-seeding
bare areas and re-fertilizing the vegetative layer as needed
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QUALITY CONTROL (QC)

The successful completion of the slurry wall will involve a thorough quality control
program. All test results, trench measurements, and abnormalities will be documented
on daily quality control reports. All testing will be performed or reviewed by an
experienced slurry trench specialist.

QC Equipment

The following equipment will be used to conduct all quality control tests:

No. Units Equipment Test Standard Method
2 Marsh Funnel & Cup Viscosity API RP 13B-1
2 Mud Balance Density API RP 13B-1
1 pH paper pH Hach Kit

Sequence of Quality Control Operations

A typical day of QC activities is given below:

1. Each morning’s inspections include:
 Test trench slurry.
 Observe trench excavation and measurements.
 Supervise cleaning of trench bottom in each “cut”.

2. Each afternoon’s inspections include:
 Test trench slurry.
 Observe trench excavation and measurements.
 Supervise cleaning of trench bottom in each “cut”.

3. Additional activities performed throughout the day include:
 Supervise panel and sump installation.
 Observe trench backfilling.
 Complete QC forms and submit to QC supervisor.
 Continue daily inspections.

Trench Depth Measurement
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Trench depths will be measured every 10’ along the wall alignment, utilizing a weighted
measuring device. Depth measurements will be recorded to the nearest 0.5’. Upon
achieving the required trench depth, the trench bottom will be cleaned of excessive
sediment by the excavator bucket prior to setting a liner panel and starting a new “cut”.

Material Testing

A table summarizing the Quality Control testing methods and frequencies can be seen in
Attachment B. QC testing along with depth measurements will be recorded on QC
reports and submitted the following workday for review.

Water Source

Water will be obtained at the fire hydrant on Burgess Road and trucked to a storage
tank located at the staging area. Testing will be performed to determine the
characteristics of the water.

Bio-Polymer Slurry

BP slurry will consist primarily of Rantec H3200 Cellulose Gum and water. H3200
Cellulose gum will be mixed with the water to produce slurry for maintaining trench
stability throughout the excavation. Attachment C contains the product MSDS for the
H3200 Cellulose gum.

The BP slurry will be tested at least four times per work shift in accordance with API RP
13-B for properties of viscosity, density and pH. Slurry samples for testing will be
obtained from the batch plant and the slurry filled trench. All data will be recorded on
the daily QC form.

Additives

Additives can be utilized to control the life and breakdown of the slurry. The following
additives may be used during the collection trench installation to preserve the bio-
polymer slurry life or accelerate its breakdown:

· Soda Ash – used as a water conditioning agent;
· Busan 1059 – used as a preservative to prevent early degradation, and;
· Polymer Breaker – an enzyme breaker for guar gum slurries.

Product MSDS for each additive listed above can also be found in Attachment C.
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The life or duration of the polymer slurry is a function of temperature, biological
activity, and pH. Although little can be done to control the effects of temperature, slurry
life can be preserved or degraded through the control of pH and additives. The slurry
will be degraded at the completion of the collection trench installation and the slurry
properties will be monitored. Once the trench is complete, an enzyme breaker solution
is added. The enzyme breaker is circulated with the slurry until complete degradation is
observed. A decrease in the pH and viscosity indicates when the slurry is completely
degraded.

Documentation

A blank copy of the QC form can be seen in Attachment D. Results of all QC testing
performed in the field during construction will be recorded on quality control forms.
Sump and monitoring point locations will also be noted. These forms will be completed
by the onsite QC representative and submitted the following day.

Once the project is complete, a profile of the trench alignment will be provided. The
profile will indicate:

 Bottom elevation of the collection trench;
 Bottom elevation of the HDPE panels;
 Sump/monitoring point locations;
 Top of sand/gravel layer;

A surveyed, as-built drawing of the collection trench alignment, along with the location
of the road crossing for the new air line, will be provided by Cummings-Riter.
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ATTACHMENT A
GRAVEL GRADATIONS



Pea Stone Spec.

Location: Danby, VT

PLANT / CRUSHER:  C613 DATE: 

WET MASS: Dry Mass: 1 FF = 2 FF = 

Moisture Loss:  % Moisture   

SIZE WEIGHT %RET %PASS SIZE WEIGHT %RET %PASS 704.04A 704.05A(F) 704.05A(C)

5/8" 0.0 0.0 100.0 100 3/4" 0.0 100.0

1/2" 4.7 0.4 99.6 85-100 1/2" 0.0 100.0

3/8" 689.2 57.9 41.7 15-45 3/8" 0.0 100.0

#4 462.1 38.8 2.8 0-15 #4 0.0 100.0 20-60 30-60 25-50

#8 10.0 0.8 2.0 0-5 #8 0.0 100.0

0.0 0.0 #16 0.0 100.0

0.0 0.0 #30 0.0 100.0

#200 14.3 1.2 0.8 #50 0.0 100.0

PAN 9.6 0.8 #100 0.0 100.0 0-12 0-12 0-12

TOTAL 1189.9 #200 0.0 100.0 0-6 0-6 0-6

PAN 0.0

TOTAL 0.0 0.0

WET MASS: Dry Mass:

Moisture Loss:  % Moisture  

SIZE WEIGHT %RET %PASS 1 FF = 2 FF = 

1 1/2" 0.0 100.0  

1" 0.0 100.0 SIZE WEIGHT %RET %PASS 704.04A 704.05A(F) 704.05A(C)

3/4" 0.0 100.0 3/4" 0.0 100.0

1/2" 0.0 100.0 1/2" 0.0 100.0

3/8" 0.0 100.0 3/8" 0.0 100.0

#4 0.0 100.0 #4 0.0 100.0 20-60 30-60 25-50

#8 0.0 100.0 #8 0.0 100.0

#200 0.0 100.0 #16 0.0 100.0

PAN 0.0 #30 0.0 100.0

TOTAL 0.0 #50 0.0 100.0

#100 0.0 100.0 0-12 0-12 0-12

#200 0.0 100.0 0-6 0-6 0-6

WET MASS: Dry Mass: PAN 0.0

Moisture Loss:  % Moisture  TOTAL 0.0

SIZE WEIGHT %RET %PASS

3/4" 0.0 100.0

1/2" 0.0 100.0 WET MASS: Dry Mass:

3/8" 0.0 100.0 Moisture Loss:  % Moisture  

#4 0.0 100.0 SIZE WEIGHT %RET %PASS

#8 0.0 100.0 2" 0.0 0.0 100.0

#16 0.0 100.0 1-1/2" 0.0 0.0 100.0

#30 0.0 100.0 1" 0.0 0.0 100.0

#50 0.0 100.0 3/4" 0.0 0.0 100.0

#100 0.0 100.0 1/2" 0.0 0.0 100.0

#200 0.0 100.0 3/8" 0.0 0.0 100.0

PAN 0.0 #4 0.0 0.0 100.0

TOTAL 0.0 #8 0.0 0.0 100.0

#16 0.0 0.0 100.0

#30 0.0 0.0 100.0

#50 0.0 0.0 100.0

#100 0.0 0.0 100.0

#200 0.0 0.0 100.0

Tested by: C. Coombs PAN 0.0 0.0

TOTAL 0.0 Dry

Notes:

8/14/13

1/2" Washed Gravel
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ATTACHMENT B
SUMMARY OF BIO-POLYMER QC TESTING
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Table 1: Bio-Polymer Slurry Trench QC Testing Summary

PROPERTY REQUIREMENT
MINIMUM TEST

FREQUENCY
TEST METHOD COMMENT

WATER FOR MIXING
May be

modified for
potable source
or treated with

additives

pH 6-8 1 per source Test Strips
Hardness ≤500 ppm 1 per source Test Strips 
Total Dissolved Solids ≤500 ppm 1 per source Test Strips 

IN-TRENCH POLYMER

SLURRY

Viscosity ≥80 seconds 4 per shift API RP 13B-1  
Density ≥62.5 pcf 4 per shift ASTM D-4380  
pH ≥8.5 4 per shift API RP 13B-1  

DEGRADED POLYMER

SLURRY

Testing will be
performed as

slurry is
degraded.

Requirements
are “targets”.

Viscosity ≤30 seconds 2 per shift API RP 13B-1 
Density 62.4 pcf 2 per shift ASTM D-4380
pH <8 2 per shift API RP 13B-1
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ATTACHMENT C
PRODUCT MSDS



MATERIAL SAFETY DATA SHEET 
Guar Gum 

10 November 2009 

Page 1 of 6 MSDS 

 
1. Product and Company Information 

Product Name: Rantec® /Procol® / Viscol® Guar Gum  

 
Manufacturer/Supplier: Rantec Corporation 
Address: 17 Kukuchka Lane 
 Ranchester, WY  82839 
  
Phone Number: (307) 655-9565 
Fax Number: (307) 655-9528 
e-mail: rantec@ranteccorp.com 
 

2. Hazards Identification 
 
OSHA Hazardous Material:   Yes 
OSHA Hazard Categories:  1. Carcinogen – NO 
 2. Corrosive – NO 
 3. Highly Toxic – NO 
 4. Irritant – Yes 
 5. Sensitizer – Yes 
 6. Toxic – NO 
 7. Target Organ Effect Lung and Cutaneous -- Yes 
 
Emergency Overview:     
   
Concentrations of dust suspended in the air present a fire and explosion hazard.   
 
Inhalation of dust may cause respiratory irritation and possible lung injury with symptoms of shortness of breath 
and reduced lung function.  
 
Guar gum is very slippery when wet. 
 
Acute Health Effects: 
Eye Contact:  Contact may cause irritation based on studies with laboratory animals.  
 
Skin Contact: Contact may cause dryness.  
 
Inhalation:  Inhalation of dust may cause irritation of the nose, throat and respiratory passages. Symptoms include 
coughing, sore throat, nasal congestion, sneezing wheezing and shortness of breath.  Guar gum may cause life-
threatening allergic reaction in susceptible individuals. 
 
Ingestion:  DO NOT INGEST. While this product is not toxic by ingestion, swallowing small amounts could cause 
complete blockage of the mouth, pharynx, trachea, esophagus and/or gastrointestinal system which may cause 
choking, suffocation and/or other life threatening medical conditions. Get medical attention immediately. 
 
Chronic (long-term exposure) Health Effects:   

• Inhalation:  Overexposure to any nuisance dust may cause lung injury. Symptoms include cough, 
shortness of breath, difficulty breathing and reduced pulmonary function.   Repeated exposures may cause 
allergic sensitization. 

• Carcinogenicity:  None of the components of this product are listed as carcinogens or suspected 
carcinogens by OSHA, IARC or NTP. 

• Medical Conditions Aggravated by Exposure:  Persons with pre-existing skin and respiratory disorders 
may be at an increased risk from exposure. 
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3. Hazards Identification (continued) 

 
Physical Hazards:  

• Dust:  It is well documented that a dust cloud will fuel an explosion in a confined area with sufficient 
oxygen and an ignition source.  Surface (passive) and airborne (active) dust (fuel) is a potential hazard and 
the appropriate protective measures should be taken when handling guar outside of the bag in confined 
work spaces, dust collectors, dryers, mills, sifters, blender, pneumatic conveyance systems, storage tanks, 
etc.  Utilize good housekeeping to remove surface dust from floors, walls, beams, around equipment, etc. 

• Slick Surfaces:  It is possible that an employee will be exposed to guar powder or dust in combination with 
water on work platform, floor or stair, which will result in a slippery surface. 

 
 

3. Composition / Information on Ingredients 
 
Ingredient CAS %   
 Number Weight 
Guar Gum 9000-30-0 100  
Chemical Family:                    Carbohydrate 
Formula: Approximately (C6H1005)n 
 

4. First Aid Measures 
 
Eye:  Flush immediately with large amounts of water. Eyelids should be held away from the eyeball to ensure 
thorough rinsing.  If irritation persists get medical attention. 
 
Skin:  First aid is not normally needed. Wash exposed skin with soap and water after use. If irritation or rash 
develops get medical attention. Use skin lotion if dryness occurs. 
 
Inhalation: If symptoms of irritation or allergy develop, remove person from source of exposure to fresh air. If 
symptoms persist get medical attention. 
 
Ingestion:  Swallowing even small amounts may have serious, life-threatening effects. Get immediate medical 
attention.  
 

5. Firefighting Measures 
 
Flashpoint:  Not Applicable Lower Explosion Limit:  0.040 oz/cf 
Auto-Ignition Temperature:  Not Determined Upper Explosion Limit:  Not determined 
 
Extinguishing Media:   Use water fog, dry chemical, carbon dioxide or foam. Do not use streams of water as dust 
dispersed by water streams can explode. 
 
Special Fire Fighting Procedures:  Wear positive pressure, self-contained breathing apparatus and full protective 
clothing. 
Unusual Fire and Explosion Hazards: Powder has the potential to form explosive mixtures with air. It is well 
documented that a dust cloud will fuel an explosion hazard.  Surface (passive) and airborne (active) dust (fuel) are 
a potential hazard and the appropriate protective measures should be taken when handling guar gum outside of 
the original packaging.  Avoid creating dust. Keep away from heat, sparks and open flames.  As with all dusty 
materials, use preventative measures including spark proof motors and ventilation to control dust.  Utilize good 
housekeeping to remove surface dust from floors, walls, beams, around equipment, etc. 
 
Combustion Products:  Oxides of carbon and nitrogen. 
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6: Accidental Release Measures 

 
Wear appropriate protective clothing and equipment. Caution: Guar gum is very slippery when wet.  Suspended 
dust may present a serious dust explosion hazard.   Sweep up or vacuum, avoiding the creation of airborne dust.  
Keep spilled product away from flammable and combustible materials.  Use vacuum equipment specifically 
designed for combustible dusts.  Collect into a suitable container for disposal.  Wash residual traces with hot water 
after sweep-up is complete.  Test area for residual slippery conditions. 
 

7. Handling and Storage 
 
Handling:  Avoid generating and breathing dust.  Avoid eye contact.  Use with adequate local exhaust ventilation 
and dust collection to maintain the concentration of airborne dust below the exposure limits.  If clothing becomes 
contaminated, remove and launder before re-use.  Wash thoroughly after handling.  Keep product away from 
oxidizers and all sources of ignition including flames, electrical sparks, hot surfaces, pilot lights, etc. 
 
Storage:   Keep product dry. Store in a cool, dry area. Keep containers closed to avoid moisture absorption. 
 

8. Exposure Controls / Personal Protection 
 
Ingredient  Exposure  
  Limits  
Guar Gum 15 mg/m3 (Total Particulate) PEL-TWA 
 5 mg/m3 (Respirable Particulate) TLV-TWA 
Engineering Controls:  Consult a qualified engineer for evaluation of materials handling and explosion protection 
system(s). 
 
Personal Protective Equipment (PPE):  

• Eye Protection:  Safety glasses or goggles recommended. 
• Skin Protection:  Rubber, plastic or leather gloves recommended. 
• Respiratory Protection:  If the concentrations exceed the Threshold Value Limit (TLV), a NIOSH 

approved dust respirator, supplied air respirator or self-contained breathing apparatus is recommended.  
Select appropriate respiratory protection for respirable particulates based on consideration of the airborne 
workplace concentrations and duration of exposure. Select and use respirators in accordance with 29 CFR 
1910.134 http://www.access.gpo.gov/nara/cfr/cfr-retrieve.html#page1 , ANSI Z88.2  http://www.ansi.org/, the 
NIOSH Respirator Decision Logic and good industrial hygiene practice  
http://www.cdc.gov/niosh/homepage.html.  To simplify selection of the appropriate respirator, OSHA has 
developed the Advisor Genius.  Available online, the advisor genius allows a safety professional to input 
the conditions under which the respirator will be used and receive a recommendation of the type of 
respirator to use.  The advisor also contains information about types of respirators and factors that affect 
respirator use.  The online advisor contains a set of options as to the use of the respirator (firefighting, 
welding, escape purposes, confined areas)  and then generates a report with the relevant OSHA standard 
indicated.  The advisor is available at 
http://www.osha.gov/SLTC/etools/respiratory/respirator_selection.html. 

 
 

9. Physical and Chemical Properties 
 
Boiling Point:  Not Applicable Specific Gravity: Not applicable 
Melting Point: Decomposes % Volatile: Not applicable 
Vapor Pressure: Not Applicable Evaporation Rate (Butyl Acetate=1): Not Applicable 
Vapor Density (Air=1):  Not Applicable pH: 5-8 
% Solubility in Water: Complete Octanol/Water Partition Coefficient: Not Applicable 
Odor/Appearance:  Creamy white powder with a bean-like odor.  
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10. Stability and Reactivity 

 
Stability:  Material is stable. 
Incompatibility:  Avoid high temperatures, sparks, open flames and moisture. Avoid contact with strong oxidizing 
agents.  
Hazardous Reactions-Decomposition Products:  Combustion may produce carbon dioxide, carbon monoxide 
and oxides of nitrogen.  
Hazardous Polymerization:  Will not occur. 
 

11. Toxicological Information 
 
Guar Gum: Oral rat LD50: 9.4g/kg 
 
Guar gum is a natural food additive, although direct use in powder or pill form is banned by the FDA due to the risk 
of respiratory or gastrointestinal blockage 
 

12. Ecological Information 
 
NOEC – 100% 
No other ecotoxicity data is available at this time. 
 

13. Disposal Considerations 
 
Dispose in compliance with all applicable federal, state and local regulations.  Do not dump down sewers or drains 
as this may cause blockage.  
 

14. Transport Information 
 
U.S. Department of Transportation (DOT) 
Proper Shipping Name: Not Regulated 
Hazard Class: N/A 
UN/NA Code: N/A  
Packing Group: N/A  
Labels Required: N/A 
IMDG CODE 
Proper Shipping Name: NOT REGULATED 
Hazard Class: N/A 
UN/NA Code: N/A 
Packaging Group: N/A 
Labels Required: N/A 
 

15. Regulatory Information 
 
Regulatory Information 
The United States Food and Drug Administration, the European Economic Community and the World Health 
Organization accept guar gum as a food additive/ingredient providing it meets specified purity standards and 
dosage limitations.  Maximum usage levels permitted may vary from country to country.  Guar gum has been 
affirmed as GRAS by the United States Food & Drug Administration under title 21, CFR, part 184.1339; it is 
listed as item G.3 of Table IV, Division 16, of the Canadian Food and Drug Regulations and is referenced E-412 
under the EEC Council Directives. 
 
Comprehensive Environmental Response and Liability Act of 1980 (CERCLA) Reportable Quantity: 
This product is not subject to CERCLA reporting requirements as it is sold. 
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15. Regulatory Information (continued) 
OSHA Hazard Categories:  Irritant, Sensitizer, Target Organ Effect. 
 
Superfund Amendments and Reauthorization Act (SARA) Title III Information: 
 SARA Section 311/312 Hazard Categories:   Fire Hazard, Acute Health 
 This product contains the following toxic chemical(s) subject to reporting requirements of SARA 
 Section 313:   None 
 
California Proposition 65: Guar gum is not a chemical known to the State of California to cause cancer or 
reproductive toxicity under the “Safe Drinking Water and Toxic Enforcement Act of 1986”. 
 
Toxic Substances Control Act (TSCA): All components of this product are listed on the TSCA inventory or 
exempt from notification requirements. 
 
Canadian Environmental Protection Act: All of the components of this product are listed on the Canadian 
Domestic Substances List or exempt from notification requirements.  
 
European Inventory of Existing Commercial Chemical Substances (EINECS):  All of the components of this 
product are listed on the EINECS Inventory or exempt from notification requirements.  
 
Japan MITI: All of the components of this product are existing chemical substances as defined in the Chemical 
Substance Control Law.  
 
Australian Inventory of Chemical Substances: All of the components of this product are listed on the AICS 
Inventory or exempt from notification requirements.  
 
Canadian WHMIS Classification:  Class B, Division 4 (Flammable Solid) 
 
 

16. Other Information 
 
NFPA Hazard Ratings: 
NFPA® Flammable (combustible dust) with representative diameter less than 420 microns (40 mesh). 
 
Health:  1 Flammability:  2 Reactivity:  0  
 
HMIS Hazard Ratings: 
 
Health:  1 Flammability: 1 Reactivity:  0 
 
Abbreviations: 
 
ACGIH American Conference Of Governmental Industrial Hygienists 
ANSI  American National Standards Institute 
CAS Chemical Abstracts Service  
CDC Centers for Disease Control and Prevention 
CFR The Code of Federal Regulations 
EEC  European Economic Community 
EINECS European Inventory of Existing Commercial Chemical Substances 
EPA United States Environmental Protection Agency 
FDA United States Food and Drug Administration   
HMIS Hazardous Materials Identification System 
IARC International Agency for Research on Cancer 
IMDG International Maritime Dangerous Goods   
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16. Other Information -- Abbreviations (continued) 

LD50    Lethal Dose expected to cause death in 50% of the test animals   
MITI Ministry of International Trade and Industry  
NFPA National Fire Protection Association 
NIOSH CDC - National Institute for Occupational Safety    
NTP National Toxicological Program    
OSHA U.S. Department of Labor, Occupational safety and health administration 
PEL OSHA - permissible exposure limit 
TLV ACGIH - threshold limit value   
TWA Time weighted average 
UN/NA United Nations / North America 
US United States  
WHMIS Workplace Hazardous Materials Information System  
  
 
NOTICE: 
 

 
 
Rantec, Procol, Viscol and the Rantec world symbol are registered trademarks of Rantec 
Corporation and Polypro International. 
 
Copyright 2009 Rantec Corporation Issue Date:  10 November 2009 
 

Information contained in the company’s technical literature is believed to be accurate.  It is 
a condition to any sale that buyer conduct an examination of the products under its own 
operating conditions within a reasonable time after the products have been delivered to 
buyer and determined to its own satisfaction that the products delivered hereunder are of 
acceptable quality and are suitable for buyer’s contemplated use.  The company makes no 
representation or warranty of any kind, express or implied, with respect to its products or 
to the use of its products by the buyer in combination with other substances, whether as to 
merchantability, fitness for a particular purpose, or any other matter.  Statements 
concerning the possible use of the company’s products are not intended as 
recommendations to use the company’s products in the infringement of any patent. 
 
This document is confidential, may be legally privileged, and is for the intended recipient 
only.  Access, disclosure, copying, distribution, or reliance on any of it by anyone else is 
prohibited and may be a criminal offense.  Please destroy if obtained in error. 
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1256 North McLean Boulevard
Memphis, TN 38108

Revision date: 12/4/2009

BUSAN 1058
24 Hour Emergency Phone

(901) 767-2722

BUCKMAN LABORATORIES, INC.
Material Safety Data Sheet

SECTION 1 OSHA HAZARD CLASSIFICATIONS

Corrosive to eyes and skin. Weak sensitizer Avoid breathing vapors or spray mists.

Chemical Name CAS Number % by Weight TLV

SECTION 2 HAZARDOUS COMPONENTS

Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione 533-74-4 24 Not available.
Sodium hydroxide 1310-73-2 11.25 ACGIH (United States).

CEIL: 2 mg/m3

OSHA (United States).
TWA: 2 mg/m3

While some substances are claimed as trade secret in accordance with the provision of OSHA 29 CFR 1910.1200(i), all
known hazards are clearly communicated within this document.

SECTION 3 FIRST AID INFORMATION

Eye
Exposure:

Flush immediately with copious amounts of tap water or normal saline (minimum of 15
minutes). Take exposed individual to a health care professional, preferably an ophthalmologist,
for further evaluation.

Wash exposed area with plenty of water. Repeat washing. Remove contaminated clothing and
wash thoroughly before reuse. If irritation persists consult a health care professional.

If exposure by inhalation is suspected, immediately move exposed individual to fresh air. If
individual experiences nausea, headache, dizziness, has difficulty in breathing or is cyanotic,
seek a health care professional immediately.

DO NOT INDUCE VOMITING. Rinse with copious amounts of water or milk, first. Irrigate
the esophagus and dilute stomach contents by slowly giving one (1) to two (2) glasses of water or
milk. Avoid giving alcohol or alcohol related products. In cases where the individual is semi-
comatose, comatose or convulsing, DO NOT GIVE FLUIDS BY MOUTH. In case of intentional
ingestion of the product seek medical assistance immediately; take individual to nearest medical
facility.

Skin
Exposure:

Inhalation:

Ingestion:

BUSAN 1058USA
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PRIMARY ROUTES OF EXPOSURE

1. Effects from Acute Exposure:

Very hazardous in case of eye contact (irritant, corrosive). Inflammation of the eye is
characterized by redness, watering and itching.

Hazardous in case of skin contact (corrosive, irritant, sensitizer). Skin contact may produce
burns. Skin inflammation is characterized by itching, scaling, reddening or, occasionally,
blistering.

May be harmful if inhaled. Do not breathe spray mists of the undiluted product. Effects will
depend upon solution strength and length of time of exposure.

Ingestion is not expected to be a primary route of exposure.

SECTION 4

Eye
Exposure:

Skin
Exposure:

Inhalation:

Ingestion:

2. Effects from Chronic Exposure:

The effects from chronic exposure to this product have not been fully evaluated.

May cause damage to the following organs: upper respiratory tract, skin, eyes.

None known.

SECTION 5 Toxicological Information

Acute Effects:

Irritant / Sensitization Effects:

Target Organs Effects:

Other Health Effects:

Very hazardous in case of eye contact (irritant, corrosive). Inflammation of the eye is
characterized by redness, watering and itching.

Acute Oral (LD50) = 1180 mg/kg Rat
Acute Dermal (LD50) = >2000 mg/kg Rabbit

Hazardous in case of skin contact (corrosive, irritant, sensitizer). Skin contact may produce
burns. Skin inflammation is characterized by itching, scaling, reddening or, occasionally,
blistering.
May be harmful if inhaled. Do not breathe spray mists of the undiluted product. Effects will
depend upon solution strength and length of time of exposure.

SECTION 6 Environmental Toxicological Information

No information available.

Appearance ..............................

Odor ...........................................

Density ......................................

Flash Point ...............................

Melting/Freezing Point ....

Boiling Point ............................

Solubility ...................................

Clear, yellow to amber liquid
Pungent.
1.15 g/cm3 at 25°C (77°F)
Open cup: >100°C (212°F) (ASTM D 1310).

Not available.

Easily soluble in cold water. Easily soluble in hot water.

-23.333°C (-10°F)

SECTION 7 Physical and Chemical Properties

BUSAN 1058USA
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pH (Neat) ..................................

pH (100 ppm in water) ...........

Vapor Pressure........................

o/w Partition Coefficient .........

Oxidizing/Reducing Properties .

>12 [Basic.]

Not available.
Not available.
Not available.

8 - 9

Additional pH Information ...... Not available.
Viscosity ................................... Not available.

NOTE: The physical data presented above are typical values and should not be construed as specifications.

Fire-fighters should wear positive pressure self-contained breathing apparatus
(SCBA) and full turnout gear.

SECTION 8 Fire and Explosion Information

Flammable Limits .................. Not available.
Extinguishing Media ...............

Special Firefighting
Procedures ...............................

Water fog, carbon dioxide, foam, dry chemical.

Carbon oxides (CO, CO2), carbon disulfide, nitrogen oxides (NO, NO2 ...), sulfur
oxides (SO2, SO3 ...), and hydrogen sulfide.

Stable under normal conditions of use and storage.

SECTION 9 Reactivity Information

Stability ......................................

Incompatibility ..........................

Hazardous Decomposition
Products ....................................

Strong acids, strong bases, strong oxidizers, and reducing agents

SECTION 10 Handling Precautions

Eye wash fountains and safety showers in the work place are STRONGLY recommended.
Chemical resistant gloves, indirect ventilation goggles, body-protective clothing, and chemical resistant safety
shoes are required. When splashing can occur, a neoprene apron or neoprene rain suit and a face shield are
advisable. Local exhaust should be maintained to control vapor and mist levels. Provide dilution ventilation
to control vapor and\or mist level. When misting may occur in the work area, a NIOSH/MSHA approved
respirator may be required. Use a respirator approved for the material and level of exposure. A
comprehensive respiratory protection program is needed when respirators must be used. The handling
precautions for this product are based on the characteristics of the neat product unless otherwise specified.

SECTION 11 Satisfactory Materials of Construction

Teflon.
Polypropylene
PVC - rigid
Polyethylene - low density
Polyethylene - high density
Van leer epoxy liner 136
NOTE: With respect to all other materials not listed above, user should be aware that use of such materials
with this product may be hazardous and result in damages to such materials and other property and
personal injuries. No data concerning such materials not listed above should be implied by the user.

BUSAN 1058USA
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SPILL AND LEAK RESPONSE GUIDELINES:
Important: Before responding to a spill or leak of this product, review each section of this MSDS. Follow the recommendations
given in the Handling Precautions sections. Check the Fire and Explosion Data section to determine if the use of non-sparking tools
is merited. Insure that spilled or leaked product does not come into contact with materials listed as incompatible. If irritating
fumes are present, consider evacuation of affected areas.

Emergency Response Assistance: Emergency technical assistance is available at any time from Buckman Laboratories, Inc., by
calling (901) 767-2722. Collect calls are accepted.

Initially minimize area affected by the spill or leak. Block any potential routes to water systems (e.g., sewers, streams, lakes, etc.).
Based on the product's toxicological and chemical properties, and on the size and location of the spill or leak, assess the impact on
contaminated environments (e.g. water systems, ground, air equipment, etc.). There are no methods available to completely
eliminate any toxicity this product may have on aquatic environments. Minimize adverse effects on these environments. Buckman
Laboratories, Inc. can be contacted for technical assistance. Determine if federal, state, and/or local release notification is
required (see Regulatory Information section of this MSDS). Recover as much of the pure product as possible into appropriate
containers. Later, determine if this recovered product can be used for its intended purpose. Address clean-up of contaminated
environments. Spill or leak residuals may have to be collected and disposed of. Clay, soil, or commercially available absorbents
may be used to recover any material that can not readily be recovered as pure product. Flushing residual material to an industrial
sewer, if present at the site of a spill or leak incident, may be acceptable if authorized approval is obtained. If product and/or
spill/leak residuals are flushed to an industrial sewer, insure that they do not come into contact with incompatible materials.

DISPOSAL GUIDELINES

Note: Follow federal, state, and local regulations governing the disposal of waste materials.

Neat Product: Contact your Buckman representative.

Contaminated Materials: Determine if waste containing this product can be handled by available industrial effluent system or
other on-site waste management unit. If off-site management is required, contact a company experienced in industrial waste
management.

Container Disposal: If assistance is needed, contact your Buckman sales representative.

SECTION 12 Spill, Leak, and Disposal Procedures

UN1824 , SODIUM HYDROXIDE SOLUTION , Class 8, P.G. III , ( ERG Guide 154 )

UN1824 , SODIUM HYDROXIDE SOLUTION , Class 8, P.G. III , ( EmS No. 8-06 , ERG Guide
154, HazMat Code 4935240 )

UN1824 , SODIUM HYDROXIDE SOLUTION , Class 8, P.G. III , ( ERG Guide 154, ERG Code 8L )

SECTION 13 Transportation and Shipping Information

DOT Shipping Information:

IMO/IMDG Shipping Information:

IATA Shipping Information:

When shipped in a single package containing MORE THAN 922 GAL (8,850 LBS), this product contains a
reportable quantity of SODIUM HYDROXIDE and the shipping description should be preceded or followed
by the letters "RQ".

Unless otherwise stated, the shipping information provided above applies only to non-bulk containers of this product. Proper shipping
name and general shipping information may vary depending on packaging and mode of shipment. All products shipped from Buckman
locations have been properly packaged and labeled according to appropriate hazardous materials shipping regulations. If any
alteration of packaging, product, or mode of transportation is further intended, different shipping information, including but not limited
to proper shipping name, RQ designation, and labeling may apply. For further information pertaining to the shipping requirements for
this product, contact Buckman's Transportation Department or DOT Coordinator.

BUSAN 1058USA
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HMIS/NPCA Rating ...

NFPA Ratings .............

No components of this product are listed.

This product contains the following toxic chemical(s) subject to the reporting requirements of section
313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR part
372 :

Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione

Sodium hydroxide ..... RQ = 1000 lbs.

No components of this product are listed.

3 1 1

3 1 1

Non-proprietary hazardous chemicals are listed in Section 2 of this MSDS. Should you require
further information on specific proprietary or inert ingredients please contact Buckman
Laboratories' Regulatory Affairs Department.

The following Regulations are known to apply to the use and disposal of this product. Additional Federal,
State and Local regulations may also be applicable.

Health Flammability Reactivity

No components of this product are listed; however, this product may need to be disposed of as a
Hazardous Waste due to its corrosivity characteristics (pH >12).

This product is allowed under the following FDA (21 CFR) sections :175.105, 176.230, 176.300, 178.3120.

This product is a registered pesticide. EPA Reg. No. 1448-103

All components are listed on the TSCA Inventory. Registered pesticides are exempt from the
requirements of TSCA.

Immediate (Acute) Health Hazard

SECTION 14 Regulatory Information

SARA (Superfund Amendments and Reauthorization Act)
SARA 302 Extremely Hazardous Substances List ...

SARA 312 Hazard Category ...

SARA 313 Toxic Chemicals List ...

CERCLA (Comprehensive Environmental Response, Compensation and Liability Act)

RCRA (Resource Conversation and Recovery Act) Listed Hazardous Waste

CWA (Clean Water Act) Listed Substances

FDA ( Food and Drug Administration)

TSCA (Toxic Substances Control Act) Applicability

FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act)

Health Flammability Reactivity

State Regulations
Various State Right To Know Acts ...

Bundesinstitut für Risikobewertung (BfR) (The Federal Institute for Risk Assessment)
XXXVI, XXXVI/2, XIV

The information on this Material Safety Data Sheet reflects the latest information and data that we have on hazards, properties,
and handling of this product under the recommended conditions of use. Any use of this product or method of application which
is not described in the Data Sheet is the responsibility of the user. This Material Data Safety Sheet was prepared to comply with
the OSHA Hazard Communication regulations. While some components are claimed Trade Secret under OSHA Hazard
Communication regulations, all known OSHA hazards associated with the Trade Secret component(s), if contained in this
product, are fully disclosed.

Buckman Laboratories, Inc. warrants that this product conforms to its chemical description and is reasonably fit for the
purpose referred to in the directions for use when used in accordance with the directions under normal conditions. Buyer

BUSAN 1058USA
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assumes the risk of any use contrary to such directions.

Seller makes no other warranty or representation of any kind, express or implied, concerning the product, including NO
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS OF THE GOODS FOR ANY OTHER PARTICULAR
PURPOSE. No such warranties shall be implied by law and no agent of seller is authorized to alter this warranty in any way
except in writing with a specific reference to this warranty.

The exclusive remedy against seller shall be in a claim for damages not to exceed the purchase price of the product, without
regard to whether such a claim is based upon breach of warranty or tort.

Any controversy or claim arising out or relating to this contract, or breach thereof, shall be settle by arbitration in accordance
with the commercial arbitration rules of the American Arbitration Association, and judgement upon the rendered by the
Arbitrator(s) may be entered in any court having jurisdiction thereof.
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L i n i n g  T ec h n o Lo g i e s    

www.CETCO.com 
2870 Forbs Avenue Hoffman Estates, IL 60192  
847.851.1800 | 800.527.9948

IMPORTANT: The information contained herein supersedes all previous printed 
versions, and is believed to be accurate and reliable. For the most up-to-date 
information, please visit www.CETCO.com. CETCO accepts no responsibility for 
the results obtained throught application of this product. CETCO reserves the 
right to update information without notice.

© 2007 ceTco  |  PrinTed in The UsA on recycLed PAPer  

LAST UPDATED MAY 2007

TECHniCal REFEREnCE 401-BMST

mATeriAL ProPerTy TesT meThod TesT FreqUency reqUired VALUes

Bentonite swell index1 AsTm d 5890 1 per 50 tonnes 24 mL/2g min.

Bentonite Fluid Loss1 AsTm d 5891 1 per 50 tonnes 18 mL max

Bentonite mass/Area2 AsTm d 5993 40,000 ft2 (4,000 m2) 0.75 lb/ft2 (3.6 kg/m2) min.

gcL Tensile strength3 AsTm d 6768 200,000 ft2 (20,000 m2) 30 lb/in (53 n/cm) mArV

gcL Peel strength3 AsTm d 6496 40,000 ft2 (4,000 m2) 3.5 lbs/in (6.1 n/cm) min.

gcL index Flux4 AsTm d 5887 Weekly 1 X 10-8  m3/m2/sec max.

gcL hydraulic conductivity4 AsTm d 5887 Weekly 5 X 10-9 cm/sec max.

gcL hydrated internal shear 
strength5

AsTm d 5321
AsTm d 6243 Periodic 500 psf (24 kPa) typical 

@200 psf

Bentomat ST is a reinforced GCL consisting of a layer of sodium bentonite between a woven and a nonwoven geotextiles, which are 
needlepunched together.

Notes

1 Bentonite property tests performed at a bentonite processing facility before shipment to ceTco gcL production facilities.
2 Bentonite mass/area reported at 0 percent moisture content.
3 All tensile strength testing is performed in the machine direction using AsTm d 6768.  All peel strength testing is performed using  
	 ASTM	D	6496.		Upon	request,	tensile	and	peel	results	can	be	reported	per	modified	ASTM	D	4632	using	4	inch	grips.
4	 Index	flux	and	permeability	testing	with	deaired	distilled/deionized	water	at	80	psi	(551kPa)	cell	pressure,	77	psi	(531	kPa)		 	
	 headwater	pressure	and	75	psi	(517	kPa)	tailwater	pressure.		Reported	value	is	equivalent	to	925	gal/acre/day.		Actual	flux	values		
	 vary	with	field	condition	pressures.				The	last	20	weekly	values	prior	the	end	of	the	production	date	of	the	supplied	GCL	may	be		
 provided.
5	 Peak	value	measured	at	200	psf	(10	kPa)	normal	stress	for	a	specimen	hydrated	for	48	hours.		Site-specific	materials,	GCL		 	
 products, and test conditions must be used to verify internal and interface strength of the proposed design.

CETCO has developed an edge enhancement system that eliminates the need to use additional granular sodium bentonite within the overlap area of the 
seams.  We call this edge enhancement, SUPERGROOVE™, and it comes standard on both longitudinal edges of BEnTOMaT® ST.  it should be noted that 
SUPERGROOVE™ does not appear on the end-of-roll overlaps and recommend the continued use of supplemental bentonite for all end-of-roll seams.

CERTiFiED PROPERTiES
BEnTOMaT® ST

1
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1.0 INTRODUCTION 

This section of the site-specific Health and Safety Plan (HASP) document defines general applicability 

and general responsibilities with respect to compliance with Health and Safety programs. 

1.1 Scope and Purpose 

The purpose of this site-specific HASP is to define the requirements and designate protocols to be 

followed at the Burgess Brothers Superfund Site (Site) during Remedial Action (RA) activities.  

Applicability extends to the Environmental Partners field team, subcontractors, regulators, and authorized 

visitors during the RA activities at the Site. 

All personnel on site, contractors and subcontractors included, shall be informed of the site emergency 

response procedures and any potential fire, explosion, health, or safety hazards of the operation.  This 

HASP summarizes those hazards and defines protective measures planned for the site. 

This Plan must be reviewed, and an agreement to comply with the requirements must be signed by all 

personnel prior to entering the Exclusion Zone (EZ) or Contamination Reduction Zone (CRZ) described 

herein.  A signature page is provided in Attachment A. 

During development of this Plan consideration was given to current safety standards as defined by 

EPA/OSHA/NIOSH, health effects and standards for known contaminants, and procedures designed to 

account for the potential for exposure to unknown substances.  Specifically, the following reference 

sources have been consulted: 

 OSHA 29 CFR 1910.120/1926.65 (HAZWOPER) and EPA 40 CFR 311 

 NIOSH/OSHA/USCG/EPA Occupational Health and Safety Guidance  Manual Publication 

No.85-115 

 NIOSH Guide to Chemical Hazards 

1.2 Visitor Compliance 

All visitors entering the EZ or CRZ at the Site will be required to read and verify compliance with the 

provisions of this HASP.  In addition, visitors will be expected to comply with relevant OSHA 

requirements such as medical monitoring, training, and respiratory protection.  Visitors will also be 

expected to provide their own protective equipment. 
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In the event that a visitor does not adhere to the provisions of the HASP, he/she will be required to leave 

the work area. All nonconformance incidents will be recorded by the Site Safety Officer (SSO) in the site 

log.
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2.0 PERSONNEL ROLES AND RESPONSIBILITIES 

2.1  Key Personnel 

The following personnel and organizations are critical to the planned activities at the Site.  The 

organizational structure will be reviewed and updated periodically by the Remedial Design Team. 

The SSO has total responsibility for ensuring that the provisions of this HASP are adequate and 

implemented in the field.  Changing field conditions may require decisions to be made concerning 

adequate protection programs.  The SSO is also responsible for conducting site inspections on a regular 

basis in order to ensure the effectiveness of this Plan. 

Site Safety Officer:  Ann Marie Petricca 

The Remedial Project Engineer (RPE) has day to day responsibility for ensuring that the provisions of 

this HASP are implemented in the field.  Changing field conditions may require decisions to be made 

concerning adequate protection programs. 

Remedial Project Engineer: Wesley Stinson 
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3.0 TASK/OPERATION SAFETY AND HEALTH RISK ANALYSIS 

3.1 Historical Overview of the Site 

This HASP defines the hazards and methods to protect personnel from hazards identified in previous site 

work and background information.  The Site is located in southern Vermont in the Towns of Woodford 

and Bennington.  The closed landfill is situated on the western slope of Harmon Hill and is part of a 60 

acre plot.  The Site consists of a Landfill Area, which includes two (2) former Lagoon Cells.  The Landfill 

Area occupies approximately 60,000 square feet and the Lagoon Cells occupy approximately 4,130 

square feet.  In 1999, the Landfill was re-graded and capped in accordance with the 1998 Consent Decree 

and Statement of Work (SOW).   

Volatile organic compounds (VOCs) including trichloroethene (TCE), tetrachloroethene (PCE), cis-1,2-

dichloroethene (cis-1,2-DCE) and vinyl chloride are present in groundwater above MCLs within the 

Landfill area and downgradient of the landfill.  The downgradient limit of the groundwater VOC plume is 

the Unnamed Stream to the east and south, which is a hydraulic barrier to groundwater contaminant 

migration.  Towards the southwest, the downgradient limit of the groundwater VOC plume is between the 

P-02 and P-08 piezometer locations. 

Soil samples may contain elevated concentrations of iron, nickel, and zinc when compared to background 

samples.  Soil samples located in and around the lagoon area contain elevated concentrations.  VOCs may 

also be present adsorbed onto soils in the vicinity of the groundwater VOC plume.   

Therefore, materials that have been detected on site, along with their OSHA Permissible Exposure Limit 

(PEL), include the following: 

• Trichloroethene (TCE), PEL=100 ppm  

• Tetrachloroethene (PCE), PEL=100 ppm 

• Dichloroethene (DCE), PEL=200 ppm 

• Vinyl Chloride, PEL=1 ppm 

• Carbon Disulfide, PEL=20 ppm 

• Lead, PEL=50 µg/m3 

• Mercury vapor, PEL=0.1 mg/m3 
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• Additional metals including: Iron, Nickel and Zinc 

Although the Site is a landfill, most of the waste was industrial or construction material and not municipal 

solid waste.  Monitoring with a combustible gas instrument (CGI) was performed during the landfill re-

grading and capping, and installation of the SVE/Air Sparge system.  Methane gas concentrations have 

never exceeded risk based action levels and all intrusive RA activities will be performed outside the limit 

of waste; therefore, monitoring for methane is not included in this HASP. 

3.2 Risk Analysis 

The evaluation of hazards is based upon the knowledge of site background presented in Section 3.1, and 

anticipated risks posed by the anticipated operations.  The following subsections describe each 

task/operation in terms of the specific hazards associated with it.  In addition, the protective measures to 

be implemented during completion of those operations are also identified.  

The RA activities are described in detail in the RD Report. The purpose of the RA is to remediate 

overburden groundwater contamination.  The RA includes installation of one groundwater collection 

trench at the landfill compliance boundary and one downgradient of the compliance boundary, disposal 

and final capping of soils excavated from the trenches on top of the existing landfill cap, installation and 

testing of an on-site treatment system for the extracted groundwater, lining of the toe-of-slope swale 

between the landfill cap and Unnamed Stream, and discharge of the treated groundwater via onsite 

surface water discharge.  

The collection trenches are to extend across the groundwater plume at the landfill compliance boundary 

and the area downgradient of the compliance boundary in the area of the W-09 well cluster.  Both 

collection trenches will be located outside the limit of landfill waste.  The collection trenches will be 

excavated to the surface of the lodgement till, estimated to be 25 to 30 feet below ground surface (bgs) 

and backfilled with a highly porous media (pea stone).  Extraction wells within each trench will convey 

groundwater to a treatment system located in the existing treatment building on the Site. 

Soils excavated from the collector trenches will be temporarily stockpiled at an area within the capped 

landfill.  Groundwater draining from the stockpiled soils and surface water that comes in contact with 

these soils prior to capping will be collected and pretreated prior to discharge.  The soils will be final 

graded and capped with an impervious geomembrane clay liner, drainage system and vegetative support 

soils overlying and connected to the existing landfill capping system. 
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The extracted groundwater is to be treated prior to discharge.  The treatment system is designed to reduce 

VOC concentrations prior to discharge to onsite surface water.  VOC treatment is to be provided by an air 

stripper with granular activated carbon for the off-gas treatment.   Additional treatment to comply with 

surface water discharge requirements will include liquid-phase granular activated carbon (LGAC) 

polishing of effluent VOCs, and liquid-phase activated alumina (AA) to remove trace levels of arsenic. 

The toe-of-slope swale will be lined between the existing landfill cap and the Unnamed Stream to prevent 

surface water being carried by the swale from discharging into the collection trench.  The swale will be 

lined with a geocomposite clay liner and resurfaced with crushed stone and rip rap.   

In addition to remedial activities, decontamination of equipment and machinery used during excavation 

and hauling of trench spoils will be performed.   

Extensive drilling and environmental sampling has been performed at the site.  The Landfill was re-

graded and capped in 1999.  All work to date, including landfill closure activities, has only required Level 

D Personal Protective Equipment (PPE).  Therefore, for the field activities to be performed under this RA, 

the anticipated level of PPE required is Level D.  Action levels and procedures for Level C and Level D 

are discussed in this HASP.  Should site conditions exceed the protection limits for Level C, field 

activities will cease until the situation is evaluated further and appropriate measures implemented to 

addressed the site specific conditions.   

In general, site activities will be conducted in Level D PPE.  Site personnel will be required to upgrade to 

Level C Personal Protection if air monitoring with a Photoionization Detector (PID) exceeds specified 

threshold levels.  If PID readings exceed 1 ppm above background, work in the area will be stopped (due 

to PID limitations for detecting vinyl chloride above the PEL), until the level of vinyl chloride is 

identified by Draeger tubes.  Work will resume as directed by the SSO. 

The following table summarizes the exposure thresholds for each of the contaminants of concern at the 

Site. 
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EXPOSURE THRESHOLDS AND ACTION LEVELS 
 

 
CONTAMINANT 

CONCENTRATION 
DETECTED 

REQUIRED LEVEL OF 
PROTECTION 

Air Monitoring - PID  Background to 1 ppm Level D 

 >1 ppm and at  
every increase of 5 ppm 

Add Draeger Tube Monitoring for  
Vinyl Chloride 

 10 ppm to 50 ppm Level C (Full-Face) 

 >50 ppm Level B 

Notes: 
Above action levels are based upon the PELs for tetrachloroethylene. 

3.3 Task Hazard Descriptions 

Hazards encountered during boring installation include both physical and chemical agents.  Hazards 

encountered during groundwater sampling are primarily chemical agents.  These hazards are summarized 

below. 

3.3.1 Physical Hazards 

Physical hazards presented by activities covered under this Plan include: 

• Working near heavy equipment; 

• Noise; 

• Vehicle traffic; 

• Electrical hazards; 

• Heavy lifting;  

• Open trenches; and 

• Weather related hazards 

These hazards can be prevented through the following means: 

• Wearing of hardhats, eye protection, hearing protection, skin protection, and foot protection in 
accordance with OSHA 29 CFR 1910 Subparts G and I; 
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• Maintaining proper distance from construction equipment and other mechanical equipment; 

• Maintain visual contact with machine operators and coordinate with the operators a safe location 
to stand when not directly involved with site activities, such as air monitoring; 

• Wearing light or bright colored clothing, including safety vests; 

• Regularly inspecting work area for changing conditions; 

• Providing an adequate barrier around open trenches; 

• To prevent over exertion, limit manual lifting and emphasize mechanical means where practical; 

• Maintaining ample workspace between workers; 

• Ensuring personnel are aware of the signs of heat stress and cold; and 

• Ensuring personnel routinely consume fluids. 

3.3.2 Chemical Hazards 

The Chemical hazards presented by Site contaminants are limited to toxicity through exposure via their 

inhalation, dermal exposure or accidental ingestion.  This is particularly true of work with contaminated 

soil and groundwater during trench excavation activities. 

These hazards can be prevented by  

 wearing skin protection; and  

 monitoring for airborne vapors as previously outlined.   

If the concentrations exceed the action level, then personnel in the exclusion zone will upgrade to Level C 

personal protection (see Section 3.2).  

 

3.3.3 Biological Hazards 

The biological hazards presented by the Site include animals, poisonous plants and insects.  Harmful 

effects (such as rabies or poisons) can be transmitted through bites, stings, or through dermal contact.   
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4.0 PERSONNEL TRAINING REQUIREMENTS 

This section describes the training required by personnel working in the different zones at the Site.  All 

personnel shall receive Hazard Communication training, as outlined in Section 10.  The RPE will request 

that all personnel are properly trained prior to entry onto the Site and will ask for training certification.  

Copies of Certificates of Training for Environmental Partners personnel will be kept onsite in the field 

office.   

4.1  Exclusion Zone (EZ) 

The construction subcontractor and RPE conducting the oversight activities within the EZ will be required 

to have 40-Hour HAZWOPER General On-Site training as specified in 29 CFR 1910.120/1926.65. 

4.2 Contaminant Reduction Zone (CRZ) 

Personnel reasonably expected to come in contact with site contaminants, specifically, support personnel 

present in the CRZ shall have a minimum of 24-Hour HAZWOPER Minimal Exposure training as 

specified in 29 CFR 1910.120/1926.65.   

4.3 Level C Work 

All personnel required to wear respiratory protection will be properly trained in the use of the specific 

respirator.  The personnel must meet all of the requirements set forth in 29 CFR 1910.134 (Respiratory 

Protection). 

4.4 Personal Protective Equipment 

This section describes the general requirements of the OSHA designated Levels of Protection (A through 

D), and the specific levels of protection required for each task at the Site.  The response procedures, 

upgrades, and controls required by this Plan are outlined in Sections 7 through 9.  As stated in Section 

3.2, if site conditions exceed the protection limits for Level C PPE, field activities will cease until the 

situation is evaluated further and appropriate measures implemented to address the specific conditions. 

The minimum Level of Protection to be used during remedial activities at the Site is Level D.  If air 

monitoring exceeds the Action Levels presented in Section 3.2, then exclusion zone personnel will 

upgrade to Level C.  All support personnel working in the CRZ need not upgrade to Level C unless air 

concentrations within the CRZ exceed the required action level.  Section 6.0 summarizes the Air 

Monitoring and Controls. 
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4.5 Levels of Protection 

Personnel wear protective equipment when remedial activities involve known or suspected atmospheric 

contamination vapors, gases, or particulates that may be generated by site activities, or when direct 

contact with skin-affecting substances may occur are as follow:  full face-piece respirators protect lungs 

gastrointestinal tract, and eyes against airborne toxicants; chemical-resistant clothing protects the skin 

from contact with skin-destructive and absorbable chemicals. 

The specific levels of protection anticipated for the RA activities and necessary components for each have 

been divided into two categories according to the degrees of protection afforded: 

 Level C: Should be worn when the criteria for using air-purifying respirators are met. 

 Level D: Should be worn as a work uniform and not in any area with respiratory or skin hazards.  
It provides minimal protection against chemical hazards.  Modifications of these levels are 
permitted, and routinely employed during site work activities to maximize efficiency. 

For example, Level C respiratory protection and Level D skin protection may be required for a given task.  

Likewise the type of chemical protective ensemble (i.e., material, format) will depend upon contaminants 

and degrees of contact.  The Level of protection selected is based upon the following: 

 Type and measured concentration of the chemical substance in the ambient atmosphere and its 
toxicity; 

 Potential for exposure to substances in air, liquids, or other direct contact with material due to 
work being done; and 

 Knowledge of chemicals on-site along with properties such as toxicity, route of exposure, and 
contaminant matrix. 

In situations where the type of chemical, concentration, and possibilities of contact are not known, the 

appropriate Level of Protection must be selected based on professional experience and judgment until the 

hazards can be better identified. 

Level C Personnel Protective Equipment: 

 Air-purifying respirator, full-face, organic vapor cartridge-equipped (MSHA/NIOSH approved) 
or high efficiency particulate absolute (HEPA) combination cartridges; 

 Chemical-resistant clothing (coveralls; hooded, one-piece or two-piece chemical splash suit; 
chemical-resistant hood and apron; disposable chemical-resistant coveralls); 
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 Coveralls; 

 Gloves (outer), chemical-resistant; 

 Boots (outer), chemical-resistant, steel toe and shank; 

 Boot covers (outer), chemical-resistant (disposable); 

 Hard hat (face shield); 

 Escape mask; and 

 2-way radio communications (intrinsically safe); 

Level D Personnel Protective Equipment: 

 Coveralls; 

 Gloves; 

 Boots/shoes, leather or chemical-resistant, steel/ceramic toe and shank; 

 Safety Glasses; and 

 Hard hat (if overhead hazards are present); 

4.6 Re-assessment of Protection Program 

The Level of Protection provided by PPE selection shall be upgraded or downgraded by the SSO based 

upon a change in site conditions or findings of investigations.  When a significant change occurs, the 

hazards should be reassessed.  Some indicators of the need for reassessment are: 

 Commencement of a new work phase that begins on a different portion of the site; 

 Change in job tasks during a work phase; 

 Change of season/weather; 

 When temperature extremes or individual medical considerations limit the effectiveness of PPE; 

 Contaminants other than those identified are encountered; 

 Change in ambient levels of contaminants (Action Level or PEL exceeded); and 

 Change in work scope, which affects the degree of contact with contaminants. 

As previously discussed, Exclusion Zone personnel shall upgrade to Level C protection if air 

concentrations exceed the OSHA PEL of 1.0 ppm for vinyl chloride.   
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4.7 Work Duration 

Before the workers actually begin work in their PPE ensembles, the anticipated duration of the work 

mission should be established.  Several factors limit mission length, including: 

 Suit/Ensemble permeation and penetration rates for chemicals; 

 Ambient temperature and weather conditions (heat stress/cold stress); and 

 Capacity of personnel to work in PPE. 

In general, remedial activities at the work at the Site are expected to take place for 10 hours per day for 

approximately twelve (12) weeks.  This HASP, and the Levels of Protection specified herein are designed 

specifically for these exposure scenarios.  Should the work duration change, the SSO shall re-evaluate the 

work requirements. 

4.8 Standard Operating Procedure for Personal Protective Equipment 

4.8.1 Inspection 

Proper inspection of PPE features several sequences of inspection depending upon specific articles of PPE 

and it’s frequency of use.  The different levels of inspection are as follows: 

 Inspection and operational testing of equipment received from the factory or distributor; 

 Inspection of equipment as it is issued to workers; 

 Inspection after use or training or prior to maintenance; 

 Periodic inspection of stored equipment; and 

 Periodic inspection when a question arises concerning the appropriateness of the selected 
equipment, or when problems with similar equipment arise. 

The primary inspection of PPE in use for activities at the Site will occur prior to immediate use and will 

be conducted by the user.  This ensures that the specific devise or article has been checked-out by the user 

that is familiar with its use. 

Prior to commencing work, the user shall: 

 Determine that the clothing material is correct for the specific task at hand; 

 Visually inspect for:  
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- imperfect seams 

- non-uniform coatings 

- tears 

- malfunctioning closures 

 Hold up to light and check for pinholes; 

 Flex product and observe for cracks and for other signs of shelf deterioration; and 

 If the product has been used previously, inspect inside and out for signs of chemical attack 
(discoloration, swelling, or stiffness). 

During the work task, the user shall regularly look for: 

 Evidence of chemical attack such as discoloration, swelling, stiffening, and softening (keep in 
mind, however, that chemical permeation can occur without any visible effects); 

 Closure failure; 

 Tears; 

 Punctures; and 

 Seam Discontinuities. 

Latex gloves should be inspected for imperfect seams, tears, and non-uniform coating; and should be 

pressurized with air to determine if pin-hole leaks are present. 

4.9 Decontamination 

It is expected that the highest level of protection used during the Burgess Brothers Landfill Site 

construction activities will be level C.  The minimum Level C decontamination procedures will be 

followed when Level C PPE is used.  Personnel wearing Level D PPE will be required to follow standard 

Level D decontamination procedures for clothing and equipment. 

Refer to Section 8.0 for additional details regarding decontamination procedures.
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5.0 MEDICAL SURVEILLANCE REQUIREMENTS 

Medical monitoring programs are designed to track the physical condition of employees on a regular basis 

as well as survey pre-employment or baseline conditions prior to potential exposures. The medical 

surveillance program is a part of each employers Health and Safety program. 

The guidelines set forth in this section pertain only to the Remedial Design Team.  Contractors and 

subcontractors shall make medical surveillance available to their employees, as described by OSHA. 

5.1 Baseline or Pre-Assignment Monitoring 

Prior to being assigned to a hazardous or a potentially hazardous activity involving exposure to toxic 

materials the Construction Management Team employees must receive a preassignment or baseline 

physical.  The content of the physical is to be determined by their medical consultant.  As suggested by 

NIOSH/OSHA/USCG/EPA’s Occupational Safety & Health Guidance Manual for Hazardous Waste Site 

Activities, the minimum medical monitoring requirements for work at the Site are as follows: 

 Complete medical and work histories; 

 Physical examination; 

 Pulmonary function tests (FVC and FEV1); 

 Chest X-ray (every 2-years); 

 EKG; 

 Eye examination and visual acuity; 

 Audiometry; 

 Urinalysis; and 

 Blood chemistry and heavy metals toxicology. 

The pre-assignment physical should categorize employees as fit-for-duty and able to wear respiratory 

protection, in accordance with OSHA 29 CFR 1910.134. 

5.2 Periodic Monitoring 

In addition to a baseline physical, all field personnel require a periodic physical within the last 12 months 

unless the advising physician believes a shorter interval is appropriate.  The employer’s medical 
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consultant should prescribe an adequate physical which fulfills OSHA 29 CFR 1910.120 requirements.  

The pre-assignment physical outlined above may be applicable.  All personnel working in contaminated 

or potentially contaminated areas at the Site will verify currency (within 12 months) with respect to 

medical monitoring.  This is done by indicating date of last physical on the Safety Plan Agreement Form 

(Attachment B).  

5.3 Exposure/Injury/Medical Support  

As a follow-up to an injury or possible exposure above established exposure limits, all employees are 

entitled to and encouraged to seek medical attention and physical testing.  Depending upon the type of 

exposure, it is critical to perform follow-up testing within 24-48 hours.  It will be up to the employers’ 

medical consultant to advise the type of test required to accurately monitor for exposure effects. 

5.4 Exit Physical 

At termination of employment or reassignment to an activity or location which does not represent a risk 

of exposure to hazardous substances, an employee shall require an exit physical.  If his/her last physical 

was within the last 6 months, the advising medical consultant has the right to determine adequacy and 

necessity of exit exam. 
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6.0 AIR MONITORING CONTROLS 

This section explains the general concepts of the air monitoring program and specifies the surveillance 

activities that will take place during the remedial activities at the Burgess Brothers Superfund Site.  The 

purpose of air monitoring is to identify and quantify airborne contaminants in order to verify and 

determine the level of worker protection needed.  Initial screening for identification is often qualitative, 

i.e., the contaminant, or the class to which it belongs, is demonstrated to be present but the determination 

of its concentration (quantification) must await subsequent testing.  Two principal approaches are 

available for identifying airborne contaminants: 

1. The on-site use of direct-reading instruments (PID and Draeger tubes, if necessary); or 

2. Laboratory analysis of air samples obtained by gas sampling bag, collected media (i.e., filter, 
sorbent), and/or wet-contaminant collection methods. 

The latter method will only be used if specifically requested by the SSO. 

6.1 Direct-Reading Monitoring Instruments 

Unlike air sampling devices, which are used to collect samples for subsequent analysis in a laboratory, 

direct-reading instruments provide information at the time of sampling, enabling rapid decision-making.  

Data obtained from the real-time monitors are used to assure proper selection of PPE, engineering 

controls, and work practices.  Overall, the instruments provide the user the capability to determine if the 

site personnel are being exposed to concentrations which exceed exposure limits or action levels for 

specific hazardous materials. 

Real-time monitors can be useful in identifying any Action Level, PEL, or IDLH conditions, and 

flammable atmospheres.  Periodic monitoring of conditions is critical, especially if exposures may have 

increased since initial monitoring or if new activities have commenced. 

Each day before activity begins, ambient air readings will be taken in the support area of the site, near the 

site entrance.  After Site remedial activities have commenced, the selective monitoring of high-risk 

workers (i.e., those who are closest to the source of contaminant generation) is essential.  Personal 

monitoring samples should be collected in the breathing zone and, if workers are wearing respiratory 

protective equipment, outside the facepiece.  Those employees closest to the source have the highest 

likelihood of being exposed to concentrations, which exceed established exposure limits.  Representative 

sampling approaches emphasizing worst case conditions, those employees with the greatest risk of 



 

Health and Safety Plan        Burgess Brothers Superfund Site 

 

6-2 

exposure, is acceptable.  However, the sampling strategy may change if the operation or tasks change on-

site or if exposures potentially increase. 

A PID will be used to monitor air quality levels for total volatiles during remedial activities.  If liquid 

waste is found, for safety reasons it will be assumed that the waste is vinyl chloride.  In the event that PID 

readings exceed 1 above background, work in the area will be stopped and field Draeger tubes will be 

mobilized to measure air quality levels of vinyl chloride.  If vinyl chloride is detected below 1 ppm, then 

the PID will be used on a continuous basis to determine the presence of total VOC’s.  Draeger tubes will 

be used to verify the presence of vinyl chloride every 5 ppm increase in PID readings, or as required by 

the SSO to verify that vinyl chloride in the breathing zone does not exceed the 1 ppm PEL.   

6.2 SOP For Air Monitoring Equipment 

All calibration and handling procedures recommended by the manufacturer shall be conducted. 

 Calibration; 

 Maintenance; 

 Manuals, etc.; 

 Inspection. 

 

An SOP for calibration and operation of the PID is included in Attachment F and the PID manual is 

included in Attachment F.
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7.0 SITE CONTROL MEASURES 

The following section defines measures and procedures for maintaining site control.  Site control is an 

essential component in the implementation of the site health and safety program.  Medical personnel at 

the primary hospital, fire, and police departments will be informed of site hazards and activities prior to 

project initiation so that emergency situations can be handled most efficiently. 

7.1 Buddy System 

During all Level C activities or when some conditions present a risk to personnel, the implementation of a 

buddy system is mandatory.  A buddy system requires at least two people who work as a team, each 

looking out for the other member of the team. 

7.2 Site Communication Plan 

Successful communications between field teams and contact with personnel in the support zone is 

essential.  The following communications systems will be available during activities at the Site: 

 Cellular Phone 

 Two-way radios; and 

 Vehicle Horn. 

7.3 Work Zone Definition 

The general work zones established at the Site are the Exclusion Zone (EZ), Contamination Reduction 

Zone (CRZ) and the Clean Zone (CZ).  The zones are located on Figure 7-1. 

The EZ is defined as the area where contamination is either known or likely to be present, or because of 

activity, will provide a potential to cause harm to personnel.  Entry into the EZ requires the use of PPE. 

The CRZ is the area where personnel conduct personal and equipment decontamination.  It is essentially a 

buffer zone between contaminated areas and clean areas.  Activities to be conducted in this zone will 

require personal protection as defined in the decontamination Plan. 

The CZ is an uncontaminated area.  There should be line of site contact with the EZ, if possible.  

Activities to be conducted in this zone include visitor check-in, equipment storage, portable restrooms, 

and employee break areas. 
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7.4 Nearest Medical Assistance 

In the event of a serious injury to site personnel, an ambulance shall be used for transportation to the 

nearest hospital. In the event of minor injuries or illness, the SSO or his designee may elect to have the 

injured transported to the nearest hospital by company vehicle. If there is any doubt about the severity of 

the injury, an ambulance shall be used. 

Directions to the Hospital are shown on Figure 7-2 and summarized below: 

Take Burgess Road West to Route 9 West 

Turn left onto Dewey Avenue 

Go four blocks South on Dewey Avenue 

The hospital is on the right 

7.5 Safe Work Practices 

The following is a list of standing orders for the EZ: 

 No smoking; 

 No horse play;  

 No matches or lighters in this zone; 

 Check-in on entrance to this zone; 

 Check-out on exit from this zone; 

 Implement the communications system; 

 Line-of-sight must be in position; and 

 Wear the appropriate level of protection as defined in this HASP. 

The following is a list of standing orders for the CRZ: 

 No smoking; 

 No horse play; and  

 No matches or lighters in this zone. 
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The CZ activities should be limited to those that directly support work in the EZ and CRZ or employee 

health and safety. 
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8.0 DECONTAMINATION PLAN 

Consistent with the levels of protection required in this Plan, a step by step representation of the 

personnel decontamination process is presented below. 

8.1  Standard Operating Procedures for Decontamination 

Decontamination involves the orderly controlled removal of contaminants.  Standard decontamination 

sequences are presented below.  All site personnel should minimize the need for extensive 

decontamination. 

The following steps shall be used to decontaminate from Level D: 

Step 1 Remove outer garments (i.e., coveralls) 

Step 2 Remove over-boots 

Step 3 Remove gloves 

Step 4 Wash hands and face 

If site personnel are required to upgrade to Level C, the following decontamination procedures shall be 

followed: 

Step 1 Segregate equipment drop 

Step 2 Boot cover and glove wash 

Step 3 Boot cover and glove rinse 

Step 4 Tape removal 

Step 5 Boot cover removal 

Step 6 Outer glove removal 

Step 7 Suit/safety boot wash 

Step 8 Suit/safety boot rinse 

Step 9 Safety boot removal 

Step 10 Splash suit removal 

Step 11 Inner glove wash 
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Step 12 Inner glove rinse 

Step 13 Face piece or SCBA removal 

Step 14 Inner glove removal 

Step 15 Inner clothing removal 

Step 16 Field wash 

Step 17 Redress 

8.2 Levels of Protection Required for Support Personnel 

The levels of protection required for personnel assisting will be the same as those that are being 

decontaminated.  The SSO is responsible for monitoring decontamination procedures and determining 

their effectiveness. 

8.3  Equipment Decontamination 

Excavation equipment and haul trucks will be decontaminated in accordance with Environmental Partners 

Standard Operating Procedures.  These procedures shall include, at a minimum: 

 Removing all visible soil; 

 Rinsing with soap and water; and 

 Rinsing with water. 

The equipment shall be decontaminated on the landfill in the CRZ. 

8.4 Decontamination Solutions 

Decontamination of equipment and personnel will be conducted on a routine basis throughout sampling 

activities. Equipment decontamination water will be containerized and tested for proper disposal.   



 

Health and Safety Plan        Burgess Brothers Superfund Site 

 

9-1 

9.0 EMERGENCY RESPONSE/CONTINGENCY PLAN 

This section describes contingencies and emergency Planning procedures to be implemented at the Site.  

This plan is compatible with local, state, and federal disaster and emergency management Plans as 

appropriate. 

9.1 Pre-Emergency Planning 

During the site briefings held daily or when operations change, all employees will be trained in and 

reminded of provisions of the Emergency Response Plan, communication systems, and evacuation routes.  

The hazardous conditions associated with site activities are limited to the inhalation and incidental 

ingestion of site contaminants adhered to soil.   

9.2 Personnel Roles and Lines of Authority 

The Project Manager – Mark White (contact information included in Section 9.5) has primary 

responsibility for responding to and correcting emergency situations.  This includes taking appropriate 

measures to ensure the safety of site personnel and the public.  Possible actions may involve evacuation of 

personnel from the site area, and evacuation of adjacent residents.  The project manager is additionally 

responsible for ensuring that corrective measures have been implemented, appropriate authorities notified, 

and follow-up reports completed.  The SSO may be called upon to act on the behalf of the Project 

Manager, and will direct responses to any medical emergency.  The individual contractor or subcontractor 

is responsible for assisting the supervisor manager in his/her mission within the parameters of their scope 

of work. 

9.3 Emergency Recognition/Prevention 

Section 3.0 provides a listing of chemical and physical hazards on-site.  Personnel will be familiar with 

techniques of hazard recognition from pre-assignment training and site specific briefing.  The SSO is 

responsible for ensuring that prevention devices or equipment is available to personnel. 

9.4 Evacuation Routes/Procedures 

In the event of an emergency which necessitates an evacuation of the site, the following alarm procedures 

will be implemented:  Evacuation alarm notification should be made using three short blasts on the air 

horn, supplemented using the hand held radios and cell phones.  All personnel should evacuate to an 

upwind location.  Ensure that a pre-determined location is identified off-site in case of an emergency, so 
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that all personnel can be accounted for.  Personnel will be expected to proceed to the closest exit with 

your buddy, and mobilize to the safe distance area associated with the evacuation route.  Personnel will 

remain at that area until the re-entry alarm is sounded or an authorized individual provides further 

instructions. 

The warning signals described below will be deployed in the event of an emergency.  The following 

signals will be used during the respective emergencies: 

Emergency    Signal  

Stop Work (Upgrade to Level C) 1 blast on vehicle horn 

Fire     2 blasts on vehicle horn 

Man Down    3 blasts on vehicle horn 

9.5 Emergency Contact/Notification System 

The following list provides names and telephone numbers for emergency contact personnel.  In the event 

of a medical emergency, personnel will take direction from the SSO and notify the appropriate emergency 

organization.  In the event of a fire or spill, the project manager or designated alternate will notify the 

appropriate local, state, and federal agencies.  For additional questions on appropriate Health and Safety 

practices, contact Mark White at the number listed below. 

Emergency Response Telephone Numbers 

     In Bennington, VT                    Outside Bennington, VT 

Police      911    (802) 422-1030  

Fire       911                      (802) 422-1030  

VtDEC - Waste Management Division 
(Gerold Noyes)         (802) 241-3877 

Project Manager (Mark White)                            (617) 657-0200 

Vermont Health Department                              (802) 863-7200  

Southwestern Vermont Medical Center (Hospital), Dewey Avenue    (802) 442-6361 
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9.6 Emergency Medical Treatment Procedures 

Any person who becomes ill or injured in the EZ must be decontaminated to the maximum extent 

possible.  If the injury or illness is minor, full decontamination should be completed and first aid 

administered prior to transport.  If the patient’s condition is serious, at least partial decontamination 

should be completed (i.e., complete disrobing of the victim and redressing in clean overalls or wrapping 

in a blanket).  First aid should be administered by designated personnel only, while awaiting an 

ambulance or paramedics.  All injuries and illnesses must immediately be reported to the project manager.  

Any person being transported to a clinic or hospital for treatment should take with them information on 

the chemical(s) they have been exposed to at the site. 

9.7 Fire or Explosion 

In the event of a fire or explosion, the local fire department should be summoned immediately.  Upon 

their arrival, the project manager or designated alternate will advise the fire commander of the location, 

nature, and identification of the hazardous materials on-site.  If it is safe to do so, site personnel may: 

 Use firefighting equipment available on-site for defensive purposes only to assist in evacuation; 
and 

 Remove or isolate flammable or other hazardous materials which may contribute to the fire. 

9.8 Spill or Leaks 

In the event of a spill or leak, site personnel will: 

 Inform the project manager immediately; 

 Locate the source of the spillage and stop the flow if it can be done safely; and 

 Begin containment and recovery of the spilled materials. 

Additional spill response actions are outlined in the project RAWP/POP. 

9.9 Responsibilities 

The SSO or his designee will be responsible for responding to all emergencies. The SSO or his designee 

will: 

1. Notify appropriate individuals, authorities and/or health care facilities of the activities and 
hazards of the investigation; 
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2. Ensure that the following safety equipment is available at the site:  eyewash station, first aid 
supplies, and fire extinguishers; 

3. Have working knowledge of all safety equipment available at the site; and 

4. Ensure that a map which details the most direct route to the nearest hospital is prominently posted 
with the emergency telephone numbers. 

9.10 First-Aid Equipment 

As part of the site Health and Safety Plan, the SSO will have first-aid equipment onsite during site 

activities. At a minimum, first aid equipment will include the following items: 

 A first aid kit with adhesive bandages, sterile gauze, adhesive tape, first aid cream, triangular 
bandage and antiseptic wipes. 

 Sterile eye wash 

 Insect repellent 

 Cold pack 

 Ointment for insect bites 

 Safety air horn 

9.11 Reporting Procedures 

Adherence to this site-specific HASP and any additional facility safety rules and regulations will 

significantly reduce the likelihood of personnel being exposed to toxic substances above permissible 

exposure limits and to physical hazards. However, in the event an incident does occur, it is imperative that 

specific reporting procedures be followed so that appropriate corrective action can be taken by the SSO 

and Site Supervisor. Upon notification of an incident, the SSO will contact the appropriate technical 

personnel for recommended medical diagnosis and, if necessary, treatment. The Project Manager or 

his/her designated person will investigate facility/site conditions to determine: (1) the severity of the 

incident, (2) the cause of the incident, and (3) the means to prevent the incident from recurring. 

An incident reporting form (Attachment C) has been developed so that consistent and appropriate 

information is obtained regarding employee exposures. The form will be completed by the SSO and the 

exposed individual.  The form will be filed on-site by the RPE, then subsequently at Environmental 
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Partners offices with the employee’s medical and safety records to serve as documentation of the incident 

and the actions taken. 

9.12 Extreme Temperature Effects 

The expected duration of the pre-design field work is six to 12 weeks, beginning in early September 2013.  

It is not anticipated that heat stress will be a significant factor in the health and safety of the workers. 

However, if heat stress does become a significant factor, Work/Rest regimens will be employed as 

necessary so that personnel do not suffer adverse effects from heat stress. Special clothing and an 

appropriate diet and fluid intake will be recommended to all site personnel to further reduce these 

temperature-related hazards.  The impacts and corrective actions for extreme temperature effects are 

provided in Attachment D. 

The work/rest regimens will be developed following the guidelines in the ACGIH, Threshold Limit 

Values and Biological Exposure Indices for 1988-1989 and other practices developed and used by 

experienced industrial hygienists. See Attachment D for specific heat stress guidance. 

Effects of heat stress can occur as either heat exhaustion, or the more dangerous condition of heat stroke. 

Signs of heat exhaustion include pale, clammy skin, profuse perspiration, and extreme fatigue. There may 

be headache or vomiting. The body temperature will appear normal. Effects of heat stroke include hot, 

flushed or red, dry skin with extremely high body temperature, up to 41 deg. C (106 deg. F). The victim 

may experience dizziness, nausea, headache, rapid pulse or unconsciousness. 

As currently scheduled, the RA activities are expected to be completed by late November and, therefore, 

it is unlikely that cold exposure will become a concern.  The effects of cold exposure can be less apparent 

to the victim. It is extremely important that partners within the buddy system visually inspect their fellow 

workers often. Redness of the skin indicates the onset of cold exposure. A white or pale skin color, 

especially on extremities such as the nose, cheeks, chin, ears, fingers, and toes are indications that 

frostbite is setting in. Individuals should dress in layers, peeling off each layer as they get warmer from 

exertion. The SSO should keep informed of the wind-chill factor and be inspecting workers during cold 

exposure conditions. 

9.13 Heavy Machinery/Equipment 

All site employees must remain aware of those site activities that involve the use of heavy equipment and 

machinery. Respiratory protection and protective eyewear may be worn during site activities. This 
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protective equipment significantly reduces peripheral vision of the wearer. Therefore, it is essential that 

all employees at the site exercise extreme caution during operation of equipment and machinery to avoid 

physical injury to themselves or others.  Personnel working around heavy equipment must also wear 

safety vests.  

9.14 Construction Materials and Site Refuse 

All construction materials and site refuse (spoil material) should be contained in appropriate areas or 

facilities. All trash and waste materials will be immediately and properly disposed. It is important to 

maintain clear areas of egress in case of an emergency. 

9.15 Additional Safety Practices 

The following are important safety precautions, which will be enforced during the RA activities when 

contact with waste materials is possible. 

1. Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the probability 
of hand-to-mouth transfer and ingestion of material is prohibited in any area designated as 
contaminated, specifically, within the CRZ and Exclusion Zone. 

2. Hands and face must be thoroughly washed upon leaving the work area and before eating, 
drinking, or any other activity. 

3. Whenever decontamination procedures for outer garments are in effect, the entire body should be 
thoroughly washed as soon as possible after departing the site. At a minimum, personnel will be 
required to wash face and hands thoroughly prior to departing the site. 

4. No excessive facial hair which interferes with the effectiveness of a respirator will be permitted 
on personnel required to wear respiratory protection equipment. The respirator must seal against 
the face so that the wearer receives air only through the air purifying cartridges attached to the 
respirator. Fit testing shall be performed prior to respirator use to ensure a proper seal is obtained 
by the wearer. 

5. Contact with potentially contaminated surfaces should be avoided whenever possible. One should 
not walk through puddles, mud, or other discolored surfaces; kneel on ground; lean, sit or place 
equipment on drums, containers, vehicles, or the ground. 

6. Medicine and alcohol can potentiate the effect from exposure to certain compounds. On-site 
personnel should consult with their physician regarding the use of prescribed drugs during the 
remedial operations. 
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7. Personnel and equipment in the work areas should be minimized, consistent with effective site 
operations. 

8. Work areas for various operational activities should be established. 

9. Procedures for leaving the work area must be planned and implemented prior to going to the site. 
Work areas and decontamination procedures must be established on the basis of prevailing site 
conditions. 

10. Respirators will be issued for the exclusive use of one worker and will be cleaned and disinfected 
after each use by the worker. 

11. Safety gloves and boots shall be taped to the disposable, chemical protective suits as necessary. 

12. All unsafe equipment left unattended will be identified by a “DANGER – DO NOT OPERATE” 
tag. 

13. Noise mufflers or ear plugs may be required for all site personnel working around heavy 
equipment. This requirement will be at the discretion of the SSO. 

14. Cartridges for air-purifying respirators in use will be changed as directed by the SSO. 

15. Air-purifying respirators will be inspected by the SSO, as necessary dependent upon use. 

16. All Level C activities in the EZ will be conducted using the “Buddy System”. The Buddy is 
another worker fully dressed in the appropriate PPE, who can perform the following activities: 

-  Provide his/her partner with assistance; 

-  Observe his/her partner for signs of chemical, heat or cold exposure; 

-  Periodically check the integrity of his/her partner’s PPE; and  

-  Notify others if emergency help is needed.
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10.0   HAZARD COMMUNICATION 

The Hazard Communication Program at the site will be in accordance with the “Right-to-Know” 

requirements of 29 CFR 1910.1200.  All employees will be briefed on this program and informed as to 

the written requirements in this plan. 

10.1 Container Labeling 

All containers to be received on site will be inspected to ensure the following:  (1) all containers will be 

clearly labeled as to the contents; (2) the appropriate warning hazards will be noted; and (3) the name and 

address of the manufacturer will be listed.  All secondary containers will be labeled with either an extra 

copy of the original manufacturers label or with generic labels which have a block for identity and blocks 

for hazard warning. 

10.2 Material Safety Data Sheets 

Copies MSDSs for all hazardous chemicals known or suspected on site, including those that are delivered 

to the site, are provided in Attachment E.  The MSDSs will be maintained at the site and will be available 

to all employees for review.  MSDSs for the site will be made part of the project data and will be 

maintained by the Construction Management Team after the project is completed. 

10.3 Employee Training and Information 

Prior to starting work, each employee will attend a health and safety orientation lecture and will receive 

the following information: 

1. an overview of the requirements of the Hazard Communication Standard, 29 CFR 1910.1200; 

2. chemicals present at the workplace; 

3. location and availability of the written hazard program; 

4. physical and health effects of the site chemicals; 

5. methods to be used to determine the presence or release of hazardous chemicals; 

6. how to lessen or prevent exposure to the hazardous chemicals through usage of control/work 
practices and personal protective equipment; 

7. emergency procedures to follow; 
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8. how to read labels and review MSDSs; and 

9. location of MSDS files. 

10.4 Multi-Employer Worksite Responsibilities 

The Hazard Communication exchange and access requirements pertain to employers who introduce 

hazardous chemicals into the work site and expose another employer’s employees.   Subcontractors are 

required to exchange hazardous material information with others working at the site and will coordinate 

this information through the SSO.  The SSO will in turn keep subcontractor personnel informed of any 

site changes.  

10.5 Lockout/Tagout Program 

Procedures for locking out equipment for maintenance and when equipment is not in use shall be 

communicated to all employees.  Although specifics may vary from equipment to equipment, personnel 

that may be at risk should understand the basics of implementing lockout procedures. 

Lockout/tagout is required anytime equipment is worked on for any reason, or when the equipment is not 

in use.  Four basic steps will be made a part of the lockout/tagout program and will be enforced by the 

SSO.  These steps include: 

1. Lock the equipment to prevent its use.  Any energized equipment should be shut down by turning 

the power off or closing valves to eliminate the possibility of electrocution, the inadvertent 

operation of machinery, or the release of hazardous materials. 

2. Identify the equipment to let other personnel know it is not in service, when the lockout/tagout 

was initiated, and the purpose of the shutdown. 

3. Clear the area to assure that other personnel are a safe distance from the equipment before the 

lockout is tested. 

4. Test the equipment to verify that the equipment cannot be energized and that the lockout renders 

it inoperable.  Before the test, check to be sure that all interlocks are engaged. 
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ATTACHMENT C 
Incident Report Form 

  



 

 

 
INCIDENT REPORT FORM 

CLIENT NAME: 

LOCATION OF INCIDENT:  

DATE: 

EMPLOYEE  NAME:                                          TYPE OF INCIDENT: 

1. EMPLOYEE JOB TITLE: 

2. SPECIFIC JOB AT TIME OF INCIDENT: 

3. LEVEL OF PROTECTION WORN AT TIME OF EXPOSURE: 

4. INCIDENT SUMMARY: 
 
 
 

5. CORRECTIVE ACTIONS: 
 
 

EMPLOYEE SIGNATURE: 

6. SITE SAFETY OFFICER: 

 
TIME & DATE OF REPORT: 
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HEAT STRESS 

The following should be used as guidelines in controlling heat stress. The SSO has the 
responsibility to monitor heat stress throughout each day and to make work/rest 
recommendations as appropriate. All workers are expected to follow these work/rest cycles. 

Heat stress decisions will be based mostly on physiological measurements (pulse rate,skin 
temperature). Environmental data will also be recorded daily and considered in heat stress 
evaluations. 

Initially, work/rest cycles will be established using pulse rates and the following guidelines.  This 
work/rest schedule may be modified at the discretion of the SSO.  The work/rest schedule is 
based upon guidance set by the ACGIH along with the professional judgment of the SSO: 

Work/Rest Schedule  (°C) 
 

Level C Level D Work/Rest 

< 22.5 < 25.8 Normal 

22.5-24.4 25.8-27.5 60/15 

24.5-26.4 27.6-29.6 45/15 

26.5-29.4 29.7-32.5 30/30 

29.5-30.4 32.6-33.5 15/45 

30.5-32 33.6-35.2 15/60 

> 32 >35 Stop work 

Daily Protocol 

 Employee body weights (semi-nude) will be taken immediately before work and at the end of 
the work day. If the weight loss exceeds 1.5%, the worker should be told to drink more 
liquids during that evening and the following work days. The worker will also be monitored 
during the next few work days to ensure the weight loss does not continue at an unacceptable 
rate. 

 Pulse rates will be monitored routinely throughout the workday if temperatures exceed 22.5 
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°C, frequency depending ambient temperature readings. At minimum, the most active 
member of each work crew will be monitored during the first two breaks in the morning and 
the first break after lunch. 

 If ambient temperatures exceed 22.5 °C, pulse rates will be taken as follows: 

At the end of a cycle of work, the worker goes to a nearby location and sits on a stool or 
straight chair. At the moment he is seated the observer starts a stopwatch. At 30 seconds 
the observer begins a pulse count, having previously palpated the radial pulse.  This count 
is continued until one minute. The 30-second count is multiplied by 2 and recorded as 
“P1” 

If P1 exceeds 120, an additional pulse will be taken starting at 2 minutes and 30 seconds 
to 3 minutes; multiplied by 2 and recorded as P3. 

Pulse rates readings: 

120 and below (P1) - Worker will be allowed to continue the scheduled work/rest cycle. 
 
Exceeding 120 (P1) - Worker will remain in the rest area until pulse rate returns to 90, or 
below; additional monitoring will depend upon the pulse rate recovery. 

Pulse rate recovery - for individual with PI greater than 120. 

Patterns P3 P1 – P3 

Satisfactory (S) <90  

High (H) ≥90 ≥10 

No Recovery (N) ≥90 <10 

- Satisfactory patterns need no further comment. 

- High recovery patterns indicate work at a high metabolic level with little or no 
accumulated body heat. Individuals showing this condition should be monitored during 
the next breaks while work periods are reduced until P1 is 120 or below. 

- No recovery patterns indicate too much personal stress. Individuals showing “no 
recovery” heart rate patterns return to the decontamination trailers and rest for a period 
no less than one hour. The SSO must monitor the workers and determine if additional 
medical assistance is needed. 
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 Fluid intake should be encouraged for workers throughout the day. Workers should 
frequently drink small amounts; the equivalent of one cup every 15-20 minutes.  

 
 

COLD EXPOSURE 
 
Personnel working outdoors in low temperatures are subject to cold exposure. Toes, fingers, ears, 
cheeks, and the nose are especially vulnerable to cold exposure. 
 
Factors influencing the development of a cold injury include ambient temperature, wind velocity, 
humidity, type of exposure, and duration of exposure. Frostbite and hypothermia are two cold 
injuries which may occur. 
 
Frostbite is a local injury resulting from cold exposure. It is characterized by a white or pale 
coloring of the skin. Its symptoms are exhibited in the following stages: 
 

- Just before frostbite occurs, the affected skin may be slightly flushed; 
- The skin changes to white or grayish-white in appearance; 
- Pain is sometimes felt early but subsides later (often there is no pain; 
- Blisters may appear later; 
- The affected part feels intensely cold and numb; and 
- The victim frequently is not aware of frostbite. 

 
The objectives of first aid are to protect the frozen area from further injury, to warm the affected 
area rapidly, and to maintain respiration. 
 
Hypothermia is an overall cooling of the body. Its symptoms are usually exhibited in five stages: 
 

- Shivering; 
- Apathy, listlessness, sleepiness; 
- Unconsciousness, glassy stare, slow pulse, and slow respiratory rate; 
- Freezing of the extremities; and 
- Death. 

To avoid cold exposure injuries, personnel should dress in layers, removing clothing as they 
generate heat from working. The buddy system must be instituted to ensure signs of frost bite or 
hypothermia will be noted as soon as possible. Generally, it is easier for someone else to see 
these signs before the person who is exhibiting them will notice. A work rest regimen, 
designated by the Site Safety Officer should be implemented early to avoid personnel casualties. 
If any cold exposure injuries are detected, the Site Safety Officer must be notified immediately. 
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ATTACHMENT E 

Material Safety Data Sheets 



MATERIAL SAFETY DATA SHEET 
Guar Gum 

10 November 2009 

Page 1 of 6 MSDS 

 
1. Product and Company Information 

Product Name: Rantec® /Procol® / Viscol® Guar Gum  

 
Manufacturer/Supplier: Rantec Corporation 
Address: 17 Kukuchka Lane 
 Ranchester, WY  82839 
  
Phone Number: (307) 655-9565 
Fax Number: (307) 655-9528 
e-mail: rantec@ranteccorp.com 
 

2. Hazards Identification 
 
OSHA Hazardous Material:   Yes 
OSHA Hazard Categories:  1. Carcinogen – NO 
 2. Corrosive – NO 
 3. Highly Toxic – NO 
 4. Irritant – Yes 
 5. Sensitizer – Yes 
 6. Toxic – NO 
 7. Target Organ Effect Lung and Cutaneous -- Yes 
 
Emergency Overview:     
   
Concentrations of dust suspended in the air present a fire and explosion hazard.   
 
Inhalation of dust may cause respiratory irritation and possible lung injury with symptoms of shortness of breath 
and reduced lung function.  
 
Guar gum is very slippery when wet. 
 
Acute Health Effects: 
Eye Contact:  Contact may cause irritation based on studies with laboratory animals.  
 
Skin Contact: Contact may cause dryness.  
 
Inhalation:  Inhalation of dust may cause irritation of the nose, throat and respiratory passages. Symptoms include 
coughing, sore throat, nasal congestion, sneezing wheezing and shortness of breath.  Guar gum may cause life-
threatening allergic reaction in susceptible individuals. 
 
Ingestion:  DO NOT INGEST. While this product is not toxic by ingestion, swallowing small amounts could cause 
complete blockage of the mouth, pharynx, trachea, esophagus and/or gastrointestinal system which may cause 
choking, suffocation and/or other life threatening medical conditions. Get medical attention immediately. 
 
Chronic (long-term exposure) Health Effects:   

• Inhalation:  Overexposure to any nuisance dust may cause lung injury. Symptoms include cough, 
shortness of breath, difficulty breathing and reduced pulmonary function.   Repeated exposures may cause 
allergic sensitization. 

• Carcinogenicity:  None of the components of this product are listed as carcinogens or suspected 
carcinogens by OSHA, IARC or NTP. 

• Medical Conditions Aggravated by Exposure:  Persons with pre-existing skin and respiratory disorders 
may be at an increased risk from exposure. 
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3. Hazards Identification (continued) 

 
Physical Hazards:  

• Dust:  It is well documented that a dust cloud will fuel an explosion in a confined area with sufficient 
oxygen and an ignition source.  Surface (passive) and airborne (active) dust (fuel) is a potential hazard and 
the appropriate protective measures should be taken when handling guar outside of the bag in confined 
work spaces, dust collectors, dryers, mills, sifters, blender, pneumatic conveyance systems, storage tanks, 
etc.  Utilize good housekeeping to remove surface dust from floors, walls, beams, around equipment, etc. 

• Slick Surfaces:  It is possible that an employee will be exposed to guar powder or dust in combination with 
water on work platform, floor or stair, which will result in a slippery surface. 

 
 

3. Composition / Information on Ingredients 
 
Ingredient CAS %   
 Number Weight 
Guar Gum 9000-30-0 100  
Chemical Family:                    Carbohydrate 
Formula: Approximately (C6H1005)n 
 

4. First Aid Measures 
 
Eye:  Flush immediately with large amounts of water. Eyelids should be held away from the eyeball to ensure 
thorough rinsing.  If irritation persists get medical attention. 
 
Skin:  First aid is not normally needed. Wash exposed skin with soap and water after use. If irritation or rash 
develops get medical attention. Use skin lotion if dryness occurs. 
 
Inhalation: If symptoms of irritation or allergy develop, remove person from source of exposure to fresh air. If 
symptoms persist get medical attention. 
 
Ingestion:  Swallowing even small amounts may have serious, life-threatening effects. Get immediate medical 
attention.  
 

5. Firefighting Measures 
 
Flashpoint:  Not Applicable Lower Explosion Limit:  0.040 oz/cf 
Auto-Ignition Temperature:  Not Determined Upper Explosion Limit:  Not determined 
 
Extinguishing Media:   Use water fog, dry chemical, carbon dioxide or foam. Do not use streams of water as dust 
dispersed by water streams can explode. 
 
Special Fire Fighting Procedures:  Wear positive pressure, self-contained breathing apparatus and full protective 
clothing. 
Unusual Fire and Explosion Hazards: Powder has the potential to form explosive mixtures with air. It is well 
documented that a dust cloud will fuel an explosion hazard.  Surface (passive) and airborne (active) dust (fuel) are 
a potential hazard and the appropriate protective measures should be taken when handling guar gum outside of 
the original packaging.  Avoid creating dust. Keep away from heat, sparks and open flames.  As with all dusty 
materials, use preventative measures including spark proof motors and ventilation to control dust.  Utilize good 
housekeeping to remove surface dust from floors, walls, beams, around equipment, etc. 
 
Combustion Products:  Oxides of carbon and nitrogen. 
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6: Accidental Release Measures 

 
Wear appropriate protective clothing and equipment. Caution: Guar gum is very slippery when wet.  Suspended 
dust may present a serious dust explosion hazard.   Sweep up or vacuum, avoiding the creation of airborne dust.  
Keep spilled product away from flammable and combustible materials.  Use vacuum equipment specifically 
designed for combustible dusts.  Collect into a suitable container for disposal.  Wash residual traces with hot water 
after sweep-up is complete.  Test area for residual slippery conditions. 
 

7. Handling and Storage 
 
Handling:  Avoid generating and breathing dust.  Avoid eye contact.  Use with adequate local exhaust ventilation 
and dust collection to maintain the concentration of airborne dust below the exposure limits.  If clothing becomes 
contaminated, remove and launder before re-use.  Wash thoroughly after handling.  Keep product away from 
oxidizers and all sources of ignition including flames, electrical sparks, hot surfaces, pilot lights, etc. 
 
Storage:   Keep product dry. Store in a cool, dry area. Keep containers closed to avoid moisture absorption. 
 

8. Exposure Controls / Personal Protection 
 
Ingredient  Exposure  
  Limits  
Guar Gum 15 mg/m3 (Total Particulate) PEL-TWA 
 5 mg/m3 (Respirable Particulate) TLV-TWA 
Engineering Controls:  Consult a qualified engineer for evaluation of materials handling and explosion protection 
system(s). 
 
Personal Protective Equipment (PPE):  

• Eye Protection:  Safety glasses or goggles recommended. 
• Skin Protection:  Rubber, plastic or leather gloves recommended. 
• Respiratory Protection:  If the concentrations exceed the Threshold Value Limit (TLV), a NIOSH 

approved dust respirator, supplied air respirator or self-contained breathing apparatus is recommended.  
Select appropriate respiratory protection for respirable particulates based on consideration of the airborne 
workplace concentrations and duration of exposure. Select and use respirators in accordance with 29 CFR 
1910.134 http://www.access.gpo.gov/nara/cfr/cfr-retrieve.html#page1 , ANSI Z88.2  http://www.ansi.org/, the 
NIOSH Respirator Decision Logic and good industrial hygiene practice  
http://www.cdc.gov/niosh/homepage.html.  To simplify selection of the appropriate respirator, OSHA has 
developed the Advisor Genius.  Available online, the advisor genius allows a safety professional to input 
the conditions under which the respirator will be used and receive a recommendation of the type of 
respirator to use.  The advisor also contains information about types of respirators and factors that affect 
respirator use.  The online advisor contains a set of options as to the use of the respirator (firefighting, 
welding, escape purposes, confined areas)  and then generates a report with the relevant OSHA standard 
indicated.  The advisor is available at 
http://www.osha.gov/SLTC/etools/respiratory/respirator_selection.html. 

 
 

9. Physical and Chemical Properties 
 
Boiling Point:  Not Applicable Specific Gravity: Not applicable 
Melting Point: Decomposes % Volatile: Not applicable 
Vapor Pressure: Not Applicable Evaporation Rate (Butyl Acetate=1): Not Applicable 
Vapor Density (Air=1):  Not Applicable pH: 5-8 
% Solubility in Water: Complete Octanol/Water Partition Coefficient: Not Applicable 
Odor/Appearance:  Creamy white powder with a bean-like odor.  
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10. Stability and Reactivity 

 
Stability:  Material is stable. 
Incompatibility:  Avoid high temperatures, sparks, open flames and moisture. Avoid contact with strong oxidizing 
agents.  
Hazardous Reactions-Decomposition Products:  Combustion may produce carbon dioxide, carbon monoxide 
and oxides of nitrogen.  
Hazardous Polymerization:  Will not occur. 
 

11. Toxicological Information 
 
Guar Gum: Oral rat LD50: 9.4g/kg 
 
Guar gum is a natural food additive, although direct use in powder or pill form is banned by the FDA due to the risk 
of respiratory or gastrointestinal blockage 
 

12. Ecological Information 
 
NOEC – 100% 
No other ecotoxicity data is available at this time. 
 

13. Disposal Considerations 
 
Dispose in compliance with all applicable federal, state and local regulations.  Do not dump down sewers or drains 
as this may cause blockage.  
 

14. Transport Information 
 
U.S. Department of Transportation (DOT) 
Proper Shipping Name: Not Regulated 
Hazard Class: N/A 
UN/NA Code: N/A  
Packing Group: N/A  
Labels Required: N/A 
IMDG CODE 
Proper Shipping Name: NOT REGULATED 
Hazard Class: N/A 
UN/NA Code: N/A 
Packaging Group: N/A 
Labels Required: N/A 
 

15. Regulatory Information 
 
Regulatory Information 
The United States Food and Drug Administration, the European Economic Community and the World Health 
Organization accept guar gum as a food additive/ingredient providing it meets specified purity standards and 
dosage limitations.  Maximum usage levels permitted may vary from country to country.  Guar gum has been 
affirmed as GRAS by the United States Food & Drug Administration under title 21, CFR, part 184.1339; it is 
listed as item G.3 of Table IV, Division 16, of the Canadian Food and Drug Regulations and is referenced E-412 
under the EEC Council Directives. 
 
Comprehensive Environmental Response and Liability Act of 1980 (CERCLA) Reportable Quantity: 
This product is not subject to CERCLA reporting requirements as it is sold. 
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15. Regulatory Information (continued) 
OSHA Hazard Categories:  Irritant, Sensitizer, Target Organ Effect. 
 
Superfund Amendments and Reauthorization Act (SARA) Title III Information: 
 SARA Section 311/312 Hazard Categories:   Fire Hazard, Acute Health 
 This product contains the following toxic chemical(s) subject to reporting requirements of SARA 
 Section 313:   None 
 
California Proposition 65: Guar gum is not a chemical known to the State of California to cause cancer or 
reproductive toxicity under the “Safe Drinking Water and Toxic Enforcement Act of 1986”. 
 
Toxic Substances Control Act (TSCA): All components of this product are listed on the TSCA inventory or 
exempt from notification requirements. 
 
Canadian Environmental Protection Act: All of the components of this product are listed on the Canadian 
Domestic Substances List or exempt from notification requirements.  
 
European Inventory of Existing Commercial Chemical Substances (EINECS):  All of the components of this 
product are listed on the EINECS Inventory or exempt from notification requirements.  
 
Japan MITI: All of the components of this product are existing chemical substances as defined in the Chemical 
Substance Control Law.  
 
Australian Inventory of Chemical Substances: All of the components of this product are listed on the AICS 
Inventory or exempt from notification requirements.  
 
Canadian WHMIS Classification:  Class B, Division 4 (Flammable Solid) 
 
 

16. Other Information 
 
NFPA Hazard Ratings: 
NFPA® Flammable (combustible dust) with representative diameter less than 420 microns (40 mesh). 
 
Health:  1 Flammability:  2 Reactivity:  0  
 
HMIS Hazard Ratings: 
 
Health:  1 Flammability: 1 Reactivity:  0 
 
Abbreviations: 
 
ACGIH American Conference Of Governmental Industrial Hygienists 
ANSI  American National Standards Institute 
CAS Chemical Abstracts Service  
CDC Centers for Disease Control and Prevention 
CFR The Code of Federal Regulations 
EEC  European Economic Community 
EINECS European Inventory of Existing Commercial Chemical Substances 
EPA United States Environmental Protection Agency 
FDA United States Food and Drug Administration   
HMIS Hazardous Materials Identification System 
IARC International Agency for Research on Cancer 
IMDG International Maritime Dangerous Goods   
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16. Other Information -- Abbreviations (continued) 

LD50    Lethal Dose expected to cause death in 50% of the test animals   
MITI Ministry of International Trade and Industry  
NFPA National Fire Protection Association 
NIOSH CDC - National Institute for Occupational Safety    
NTP National Toxicological Program    
OSHA U.S. Department of Labor, Occupational safety and health administration 
PEL OSHA - permissible exposure limit 
TLV ACGIH - threshold limit value   
TWA Time weighted average 
UN/NA United Nations / North America 
US United States  
WHMIS Workplace Hazardous Materials Information System  
  
 
NOTICE: 
 

 
 
Rantec, Procol, Viscol and the Rantec world symbol are registered trademarks of Rantec 
Corporation and Polypro International. 
 
Copyright 2009 Rantec Corporation Issue Date:  10 November 2009 
 

Information contained in the company’s technical literature is believed to be accurate.  It is 
a condition to any sale that buyer conduct an examination of the products under its own 
operating conditions within a reasonable time after the products have been delivered to 
buyer and determined to its own satisfaction that the products delivered hereunder are of 
acceptable quality and are suitable for buyer’s contemplated use.  The company makes no 
representation or warranty of any kind, express or implied, with respect to its products or 
to the use of its products by the buyer in combination with other substances, whether as to 
merchantability, fitness for a particular purpose, or any other matter.  Statements 
concerning the possible use of the company’s products are not intended as 
recommendations to use the company’s products in the infringement of any patent. 
 
This document is confidential, may be legally privileged, and is for the intended recipient 
only.  Access, disclosure, copying, distribution, or reliance on any of it by anyone else is 
prohibited and may be a criminal offense.  Please destroy if obtained in error. 
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Buckman Laboratories, Inc.
1256 North McLean Boulevard
Memphis, TN 38108

Revision date: 12/4/2009

BUSAN 1058
24 Hour Emergency Phone

(901) 767-2722

BUCKMAN LABORATORIES, INC.
Material Safety Data Sheet

SECTION 1 OSHA HAZARD CLASSIFICATIONS

Corrosive to eyes and skin. Weak sensitizer Avoid breathing vapors or spray mists.

Chemical Name CAS Number % by Weight TLV

SECTION 2 HAZARDOUS COMPONENTS

Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione 533-74-4 24 Not available.
Sodium hydroxide 1310-73-2 11.25 ACGIH (United States).

CEIL: 2 mg/m3

OSHA (United States).
TWA: 2 mg/m3

While some substances are claimed as trade secret in accordance with the provision of OSHA 29 CFR 1910.1200(i), all
known hazards are clearly communicated within this document.

SECTION 3 FIRST AID INFORMATION

Eye
Exposure:

Flush immediately with copious amounts of tap water or normal saline (minimum of 15
minutes). Take exposed individual to a health care professional, preferably an ophthalmologist,
for further evaluation.

Wash exposed area with plenty of water. Repeat washing. Remove contaminated clothing and
wash thoroughly before reuse. If irritation persists consult a health care professional.

If exposure by inhalation is suspected, immediately move exposed individual to fresh air. If
individual experiences nausea, headache, dizziness, has difficulty in breathing or is cyanotic,
seek a health care professional immediately.

DO NOT INDUCE VOMITING. Rinse with copious amounts of water or milk, first. Irrigate
the esophagus and dilute stomach contents by slowly giving one (1) to two (2) glasses of water or
milk. Avoid giving alcohol or alcohol related products. In cases where the individual is semi-
comatose, comatose or convulsing, DO NOT GIVE FLUIDS BY MOUTH. In case of intentional
ingestion of the product seek medical assistance immediately; take individual to nearest medical
facility.

Skin
Exposure:

Inhalation:

Ingestion:

BUSAN 1058USA
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PRIMARY ROUTES OF EXPOSURE

1. Effects from Acute Exposure:

Very hazardous in case of eye contact (irritant, corrosive). Inflammation of the eye is
characterized by redness, watering and itching.

Hazardous in case of skin contact (corrosive, irritant, sensitizer). Skin contact may produce
burns. Skin inflammation is characterized by itching, scaling, reddening or, occasionally,
blistering.

May be harmful if inhaled. Do not breathe spray mists of the undiluted product. Effects will
depend upon solution strength and length of time of exposure.

Ingestion is not expected to be a primary route of exposure.

SECTION 4

Eye
Exposure:

Skin
Exposure:

Inhalation:

Ingestion:

2. Effects from Chronic Exposure:

The effects from chronic exposure to this product have not been fully evaluated.

May cause damage to the following organs: upper respiratory tract, skin, eyes.

None known.

SECTION 5 Toxicological Information

Acute Effects:

Irritant / Sensitization Effects:

Target Organs Effects:

Other Health Effects:

Very hazardous in case of eye contact (irritant, corrosive). Inflammation of the eye is
characterized by redness, watering and itching.

Acute Oral (LD50) = 1180 mg/kg Rat
Acute Dermal (LD50) = >2000 mg/kg Rabbit

Hazardous in case of skin contact (corrosive, irritant, sensitizer). Skin contact may produce
burns. Skin inflammation is characterized by itching, scaling, reddening or, occasionally,
blistering.
May be harmful if inhaled. Do not breathe spray mists of the undiluted product. Effects will
depend upon solution strength and length of time of exposure.

SECTION 6 Environmental Toxicological Information

No information available.

Appearance ..............................

Odor ...........................................

Density ......................................

Flash Point ...............................

Melting/Freezing Point ....

Boiling Point ............................

Solubility ...................................

Clear, yellow to amber liquid
Pungent.
1.15 g/cm3 at 25°C (77°F)
Open cup: >100°C (212°F) (ASTM D 1310).

Not available.

Easily soluble in cold water. Easily soluble in hot water.

-23.333°C (-10°F)

SECTION 7 Physical and Chemical Properties

BUSAN 1058USA
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pH (Neat) ..................................

pH (100 ppm in water) ...........

Vapor Pressure........................

o/w Partition Coefficient .........

Oxidizing/Reducing Properties .

>12 [Basic.]

Not available.
Not available.
Not available.

8 - 9

Additional pH Information ...... Not available.
Viscosity ................................... Not available.

NOTE: The physical data presented above are typical values and should not be construed as specifications.

Fire-fighters should wear positive pressure self-contained breathing apparatus
(SCBA) and full turnout gear.

SECTION 8 Fire and Explosion Information

Flammable Limits .................. Not available.
Extinguishing Media ...............

Special Firefighting
Procedures ...............................

Water fog, carbon dioxide, foam, dry chemical.

Carbon oxides (CO, CO2), carbon disulfide, nitrogen oxides (NO, NO2 ...), sulfur
oxides (SO2, SO3 ...), and hydrogen sulfide.

Stable under normal conditions of use and storage.

SECTION 9 Reactivity Information

Stability ......................................

Incompatibility ..........................

Hazardous Decomposition
Products ....................................

Strong acids, strong bases, strong oxidizers, and reducing agents

SECTION 10 Handling Precautions

Eye wash fountains and safety showers in the work place are STRONGLY recommended.
Chemical resistant gloves, indirect ventilation goggles, body-protective clothing, and chemical resistant safety
shoes are required. When splashing can occur, a neoprene apron or neoprene rain suit and a face shield are
advisable. Local exhaust should be maintained to control vapor and mist levels. Provide dilution ventilation
to control vapor and\or mist level. When misting may occur in the work area, a NIOSH/MSHA approved
respirator may be required. Use a respirator approved for the material and level of exposure. A
comprehensive respiratory protection program is needed when respirators must be used. The handling
precautions for this product are based on the characteristics of the neat product unless otherwise specified.

SECTION 11 Satisfactory Materials of Construction

Teflon.
Polypropylene
PVC - rigid
Polyethylene - low density
Polyethylene - high density
Van leer epoxy liner 136
NOTE: With respect to all other materials not listed above, user should be aware that use of such materials
with this product may be hazardous and result in damages to such materials and other property and
personal injuries. No data concerning such materials not listed above should be implied by the user.

BUSAN 1058USA
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SPILL AND LEAK RESPONSE GUIDELINES:
Important: Before responding to a spill or leak of this product, review each section of this MSDS. Follow the recommendations
given in the Handling Precautions sections. Check the Fire and Explosion Data section to determine if the use of non-sparking tools
is merited. Insure that spilled or leaked product does not come into contact with materials listed as incompatible. If irritating
fumes are present, consider evacuation of affected areas.

Emergency Response Assistance: Emergency technical assistance is available at any time from Buckman Laboratories, Inc., by
calling (901) 767-2722. Collect calls are accepted.

Initially minimize area affected by the spill or leak. Block any potential routes to water systems (e.g., sewers, streams, lakes, etc.).
Based on the product's toxicological and chemical properties, and on the size and location of the spill or leak, assess the impact on
contaminated environments (e.g. water systems, ground, air equipment, etc.). There are no methods available to completely
eliminate any toxicity this product may have on aquatic environments. Minimize adverse effects on these environments. Buckman
Laboratories, Inc. can be contacted for technical assistance. Determine if federal, state, and/or local release notification is
required (see Regulatory Information section of this MSDS). Recover as much of the pure product as possible into appropriate
containers. Later, determine if this recovered product can be used for its intended purpose. Address clean-up of contaminated
environments. Spill or leak residuals may have to be collected and disposed of. Clay, soil, or commercially available absorbents
may be used to recover any material that can not readily be recovered as pure product. Flushing residual material to an industrial
sewer, if present at the site of a spill or leak incident, may be acceptable if authorized approval is obtained. If product and/or
spill/leak residuals are flushed to an industrial sewer, insure that they do not come into contact with incompatible materials.

DISPOSAL GUIDELINES

Note: Follow federal, state, and local regulations governing the disposal of waste materials.

Neat Product: Contact your Buckman representative.

Contaminated Materials: Determine if waste containing this product can be handled by available industrial effluent system or
other on-site waste management unit. If off-site management is required, contact a company experienced in industrial waste
management.

Container Disposal: If assistance is needed, contact your Buckman sales representative.

SECTION 12 Spill, Leak, and Disposal Procedures

UN1824 , SODIUM HYDROXIDE SOLUTION , Class 8, P.G. III , ( ERG Guide 154 )

UN1824 , SODIUM HYDROXIDE SOLUTION , Class 8, P.G. III , ( EmS No. 8-06 , ERG Guide
154, HazMat Code 4935240 )

UN1824 , SODIUM HYDROXIDE SOLUTION , Class 8, P.G. III , ( ERG Guide 154, ERG Code 8L )

SECTION 13 Transportation and Shipping Information

DOT Shipping Information:

IMO/IMDG Shipping Information:

IATA Shipping Information:

When shipped in a single package containing MORE THAN 922 GAL (8,850 LBS), this product contains a
reportable quantity of SODIUM HYDROXIDE and the shipping description should be preceded or followed
by the letters "RQ".

Unless otherwise stated, the shipping information provided above applies only to non-bulk containers of this product. Proper shipping
name and general shipping information may vary depending on packaging and mode of shipment. All products shipped from Buckman
locations have been properly packaged and labeled according to appropriate hazardous materials shipping regulations. If any
alteration of packaging, product, or mode of transportation is further intended, different shipping information, including but not limited
to proper shipping name, RQ designation, and labeling may apply. For further information pertaining to the shipping requirements for
this product, contact Buckman's Transportation Department or DOT Coordinator.

BUSAN 1058USA
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HMIS/NPCA Rating ...

NFPA Ratings .............

No components of this product are listed.

This product contains the following toxic chemical(s) subject to the reporting requirements of section
313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR part
372 :

Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione

Sodium hydroxide ..... RQ = 1000 lbs.

No components of this product are listed.

3 1 1

3 1 1

Non-proprietary hazardous chemicals are listed in Section 2 of this MSDS. Should you require
further information on specific proprietary or inert ingredients please contact Buckman
Laboratories' Regulatory Affairs Department.

The following Regulations are known to apply to the use and disposal of this product. Additional Federal,
State and Local regulations may also be applicable.

Health Flammability Reactivity

No components of this product are listed; however, this product may need to be disposed of as a
Hazardous Waste due to its corrosivity characteristics (pH >12).

This product is allowed under the following FDA (21 CFR) sections :175.105, 176.230, 176.300, 178.3120.

This product is a registered pesticide. EPA Reg. No. 1448-103

All components are listed on the TSCA Inventory. Registered pesticides are exempt from the
requirements of TSCA.

Immediate (Acute) Health Hazard

SECTION 14 Regulatory Information

SARA (Superfund Amendments and Reauthorization Act)
SARA 302 Extremely Hazardous Substances List ...

SARA 312 Hazard Category ...

SARA 313 Toxic Chemicals List ...

CERCLA (Comprehensive Environmental Response, Compensation and Liability Act)

RCRA (Resource Conversation and Recovery Act) Listed Hazardous Waste

CWA (Clean Water Act) Listed Substances

FDA ( Food and Drug Administration)

TSCA (Toxic Substances Control Act) Applicability

FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act)

Health Flammability Reactivity

State Regulations
Various State Right To Know Acts ...

Bundesinstitut für Risikobewertung (BfR) (The Federal Institute for Risk Assessment)
XXXVI, XXXVI/2, XIV

The information on this Material Safety Data Sheet reflects the latest information and data that we have on hazards, properties,
and handling of this product under the recommended conditions of use. Any use of this product or method of application which
is not described in the Data Sheet is the responsibility of the user. This Material Data Safety Sheet was prepared to comply with
the OSHA Hazard Communication regulations. While some components are claimed Trade Secret under OSHA Hazard
Communication regulations, all known OSHA hazards associated with the Trade Secret component(s), if contained in this
product, are fully disclosed.

Buckman Laboratories, Inc. warrants that this product conforms to its chemical description and is reasonably fit for the
purpose referred to in the directions for use when used in accordance with the directions under normal conditions. Buyer

BUSAN 1058USA
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assumes the risk of any use contrary to such directions.

Seller makes no other warranty or representation of any kind, express or implied, concerning the product, including NO
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS OF THE GOODS FOR ANY OTHER PARTICULAR
PURPOSE. No such warranties shall be implied by law and no agent of seller is authorized to alter this warranty in any way
except in writing with a specific reference to this warranty.

The exclusive remedy against seller shall be in a claim for damages not to exceed the purchase price of the product, without
regard to whether such a claim is based upon breach of warranty or tort.

Any controversy or claim arising out or relating to this contract, or breach thereof, shall be settle by arbitration in accordance
with the commercial arbitration rules of the American Arbitration Association, and judgement upon the rendered by the
Arbitrator(s) may be entered in any court having jurisdiction thereof.
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Standard Operating Procedures (SOP) for Photo-ionization Detector (PID) 
 
Introduction 
 
During drilling operations, ambient air and soil cores will be screened in the field for 
Total Volatile Organic Compounds (VOCs) using a Photovac PID.  The PID will also be 
used to perform jar-headspace field screening of samples from the soil cores and split 
spoons.  The methodology for performing soil screening and jar headspace screening is 
described in Section 2.4.3 of the FSP.   
 
Equipment Description 
 
A Photovac Model 2020 PID or equivalent will be used to measure total VOCs in the 
ambient air and in soil cores and split spoons.  The PID will be equipped with a standard 
10.6 eV UV lamp, which will provide an operating concentration range of 0.5 to 2,000 
ppm as isobutylene equivalent.  Specifications for the Photovac 2020 are provided in the 
attached User’s Manual. 
 
Instrument Calibration  
 
The primary air contaminants to be expected at the site are trichloroethene (TCE), 
tetrachlorethene (PCE) and vinyl chloride.  Photovac recommends that isobutylene at a 
concentration of 100 ppm be used as the span calibration gas. The PID will be calibrated 
with a two point calibration, including zero air and 100 ppm isobutylene.  The PID 
calibration will also be checked at the end of the day with zero air and the 100 ppm 
isobutylene standard.  The calibration will be checked more frequently if the meter 
appears to be giving erroneous readings (i.e., readings that will not stabilize or readings 
that are not consistent with prior sampling events).  The site is located in a rural area, on 
the west flank of Harmon Hill at the edge of the Green Mountain National Forest; 
therefore, an area of ambient air that is free of VOCs to be used for zero air calibration 
exists in the vicinity of the site.  The zero air location shall be selected at the time of 
calibration.   
 
The PID will be calibrated using the procedure presented in Section 3.2.2 of the User’s 
Manual.  The procedure is summarized below: 
 

• Connect a dedicated regulator to the gas cylinder containing the calibration gas 
(isobutylene at 100 ppm). 

• To zero the instrument, from the main menu select “Enter”, “Set”, “Cal” and “Zero”.  
When prompted by the instrument, expose the PID to clean air by holding the tip of 
the PID pointing upwind. 

• Select “Set”, “Cal” and “Span”.  The PID asks for the span gas concentration (the 
isobutylene mixture).  Do not press Enter to confirm it. 
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• Connect the PID to the adaptor tubing on the calibration gas regulator. 

• Open the regulator by turning the valve counterclockwise.  Open the regulator until 
the ball is 1/8-inch from its resting position. 

• Press the ENTER key.  When the PID reverts to the default display it is calibrated and 
ready for use. 

• Remove the adaptor tubing from the inlet and close the regulator. 
 
A summary of calibration information and corrective actions is presented at the end of 
this SOP.  Additional information regarding calibration of the PID and corrective actions 
is presented in the attached User’s Manual, and QAPP Table 2-3. 
 
General Operating Instructions 
 
The meter will be set for a resolution of 0.1 ppm for all measurements.  All readings will 
be collected using the Peak reading mode, which displays the current detected 
concentration.  The reading is updated once per second.   
 
Summary of Equipment Calibration, Instrument Maintenance, Testing and 
Inspection Activities 
 
The following table summarizes instrument calibration, maintenance, testing and 
inspection activities for the Landtec meter. 
  
Equipment PE Photovac 2020 
Calibration Information 
Calibration Zero air and calibration standard 100 ppm isobutylene with a Response Factor 

of 1.0 
Test Method Zero and 100 ppm isobutylene calibration to be made at beginning and end of 

each sampling day and more frequently if readings are erratic (see above). 
Acceptance Criteria Zero  1.0 ppm 

100 ppm isobutylene  5 ppm 
Corrective Action If the zero or iobutylene checks are outside acceptance criteria, then recalibrate 

the instrument and resample the ambient air/passive gas vent locations.  If still 
not within acceptance limits, return to factory for maintenance and calibration 

Maintenance Testing and Inspection 
Maintenance Activity Return to factory for service, maintenance and calibration every six months. 
Inspections Visual inspection daily before use.  Acceptance criteria, no defective parts 

noted. 
Corrective Actions Replace parts or instrument if defective. 
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