
 
 
 
 

Final Remedial Design Report 

Industrial Welding Site-Operable Unit 3  
(Packard Road Site) 

 
Niagara Falls, New York 

 
 

Prepared for: 
 

 
Olin Corporation 

Environmental Remediation Group 
Charleston, Tennessee 

 
 

Prepared by: 
 

 
MACTEC Engineering and Consulting, P.C. 

 
 

In Association With 
MACTEC Engineering and Consulting, Inc. 

Kennesaw, Georgia 
 
 
 

March 9, 2007 
 







Final Remedial Design Report March 9, 2007 
Packard Road Site  
 

TABLE OF CONTENTS 
 

Page No. 
 

INTRODUCTION.................................................................................................................................... I-1 
1.0 BACKGROUND INFORMATION...........................................................................................1-1 

1.1 SITE LOCATION............................................................................................................1-1 
1.2 PROJECT AREA.............................................................................................................1-1 
1.3 PROPERTY HISTORY...................................................................................................1-1 
1.4 PREVIOUS INVESTIGATIONS....................................................................................1-1 
1.5 SELECTED REMEDY....................................................................................................1-2 

2.0 REPORT OBJECTIVES............................................................................................................2-1 
3.0 DESIGN CRITERIA ..................................................................................................................3-1 

3.1.1 Initial and Intermediate (Phase 1) Erosion and Sediment Control......................3-1 
3.1.2 Demolition and Removal of Structural Materials ...............................................3-1 
3.1.3 Existing Utilities and Monitoring Wells .............................................................3-2 
3.1.4 Subgrade Preparation..........................................................................................3-2 
3.1.5 Asphalt Cover .....................................................................................................3-3 
3.1.6 Stormwater Drainage System .............................................................................3-3 
3.1.7 Chain Link Fencing ............................................................................................3-4 
3.1.8 Site Access Construction ....................................................................................3-4 
3.1.9 Final (Phase 2) Erosion and Sediment Control...................................................3-5 

3.2 INSTITUTIONAL CONTROLS.....................................................................................3-5 
3.3 LONG-TERM MONITORING REQUIREMENTS .......................................................3-5 

4.0 REMEDIAL DESIGN DRAWINGS AND SPECIFICATIONS ............................................4-1 
4.1 DRAWINGS....................................................................................................................4-1 
4.2 SPECIFICATIONS..........................................................................................................4-1 

5.0 SATISFACTION OF APPLICABLE REQUIREMENTS .....................................................5-1 
5.1 STORM WATER DISCHARGE PERMITTING............................................................5-1 
5.2 TRAFFIC PLAN..............................................................................................................5-1 
5.3 ACCESS AGREEMENTS ..............................................................................................5-1 

6.0 PERFORMANCE STANDARDS VERIFICATION PLAN...................................................6-1 
6.1 REMEDIAL ACTION WORK PLAN ............................................................................6-1 
6.2 CONSTRUCTION QUALITY ASSURANCE PLAN....................................................6-1 
6.3 HEALTH AND SAFETY PLAN ....................................................................................6-1 
6.4 OPERATION AND MAINTENANCE PLAN ...............................................................6-1 
6.5 CONSTRUCTION CERTIFICATION REPORT ...........................................................6-2 

7.0 COMMUNITY RELATIONS....................................................................................................7-1 
8.0 CONSTRUCTION SCHEDULE...............................................................................................8-1 
9.0 BIBLIOGRAPHY.......................................................................................................................9-1 
 

070005.01 i 



Final Remedial Design Report March 9, 2007 
Packard Road Site  
 

LIST OF FIGURES 

Figure 

1.1 Location Map 

1.2 Project Area 

070005.01 i 



Final Remedial Design Report March 9, 2007 
Packard Road Site  
 

LIST OF APPENDICES 

APPENDIX A DESIGN DRAWINGS 

APPENDIX B SPECIFICATIONS 

APPENDIX C REMEDIAL ACTION WORK PLAN 

APPENDIX D CONSTRUCTION QUALITY ASSURANCE PLAN 

APPENDIX E HEALTH AND SAFETY PLAN 

APPENDIX F AGENCY LETTERS 

070005.01 ii 



Final Remedial Design Report March 9, 2007 
Packard Road Site  
 

LIST OF ACRONYMS AND ABBREVIATIONS 

ALP American Legion Post 
AASHTO American Association of State Highway and Transportation Officials 
ASTM American Society for Testing and Materials 
BHC Benzene hexachlorides (hexachlorocyclohexanes) 
bgs below ground surface 
CAER Construction Activity Evaluation Report 
CAP Community Advisory Panel 
cc/min cubic centimeters per minute 
cfs cubic feet per second 
CPANC Cerebral Palsy Association of Niagara County 
CQA Construction Quality Assurance 
CQAP Construction Quality Assurance Plan 
CQAR Construction Quality Assurance Report 
CQC Construction Quality Control 
DIR Deficiency Identification Report 
DSR  Daily Summary Report 
EPA Environmental Protection Agency 
ESD Explanation of Significant Differences 
FCA Field Change Approval 
FS Feasibility Study 
FSP Field Sampling Plan 
IWS Industrial Welding TOC 
HASP Health and Safety Plan 
HDPE high-density polyethylene 
HEF High Energy Fuels 

HSO Health and Safety Officer 

LAW Law Engineering and Environmental Services, P.C. and Law Engineering and Environmental 
Services, Inc. 

LCRS leachate control and recovery system 
mg/kg milligrams per kilogram 

070005.01 iii 



Final Remedial Design Report March 9, 2007 
Packard Road Site  
 

LIST OF ACRONYMS AND ABBREVIATIONS (continued) 

NYSDOT New York State Department of Transportation 
NYSDEC New York State Department of Environmental Conservation 
NYSELAP New York State Environmental Laboratory Approval Program 
Olin Olin Corporation 
O&M Operations and Maintenance 
OSHA Occupational Health and Safety Administration 
PAH polycyclic aromatic hydrocarbons 
P.E. Professional Engineer 
PM Project Manager 
PPL Priority Pollutant List 
PSVP Performance Standards Verification Plan 
ppb  parts per billion  
ppm  parts per million  
RA Remedial Action 
RAWP Remedial Action Work Plan 
RD Remedial Design 
RI Remedial Investigation 
ROD Record of Decision 
Rust Rust Environment & Infrastructure, Inc. 
SCG Standards, Criteria and Guidance 
sec second(s) 
Site Packard Road Site 
SPDES State Pollutant Discharge Elimination System 
TCL Target Compound List 
µg/L micrograms per liter 
USACOE United States Army Corps of Engineers 
USGS United States Geological Survey 
 

070005.01 iv 



Final Remedial Design Report March 9, 2007 
Packard Road Site  
 

INTRODUCTION 

This document presents the Remedial Design for the Packard Road Site, Operable Unit 3 (OU 3) of  the 

Industrial Welding Inactive Hazardous Waste Site located in Niagara Falls, New York.  The Packard 

Road Site will be referred to herein as the “Site”.  The Design represents an implementation of the 

Conceptual Engineering Design that was deemed acceptable by the New York State Department of 

Environmental Conservation (NYSDEC) in a letter dated June 24, 2005.  The purpose of the document is 

to provide a fully considered and planned design to remediate the Site.  This document has been prepared 

to voluntarily remediate the Site which is contiguous to the Industrial Welding Site (IWS) which was 

remediated to fulfill a portion of the requirements set forth in an Order on Consent executed 

March 3, 1997 between NYSDEC and Olin Corporation (Olin). 

The following information is provided in the Remedial Design as the basis for the design and guidelines 

for construction: 

• Design criteria used in the development of the design 

• Remedial Design Drawings and Specifications  

• Remedial Action Work Plan, including a planned construction schedule 

• Implementation plans to verify that the Remedial Action is performed in 
conformance with the remedial design and health and safety requirements, including 
a Construction Quality Assurance Plan and an Engineer’s Health and Safety Plan.  (A 
Construction Management Plan and Contractor’s Health and Safety Plan will be 
provided by the remedial action contractor upon award of the contract). 

The Remedial Design Report for the Site addresses the technical requirements to implement each 

component of the Remedial Action.   
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1.0 BACKGROUND INFORMATION 

This document presents the Remedial Design (RD) for the Packard Road Site, Operable Unit 3 (OU3) of 

the Industrial Welding Inactive Hazardous Waste Site located in the City of Niagara Falls, New York.  

The Packard Road Site will be referred to herein as the “Site”.  The RD fulfills a requirement of Olin’s 

Order that is consistent to the implementation of the RD Work Plan (September 1997) approved by the 

New York State Department of Environmental Conservation (NYSDEC) for IWS.  The technical 

requirements to implement this Remedial Action (RA) of the Site are addressed in this document. 

1.1 SITE LOCATION 

The Site is bounded by parking lots adjacent to Buffalo Avenue to the South, Veterans Drive (Packard 

Road) and Gill Creek to the east in the City of Niagara Falls, New York.  The Site is immediately south of 

the IWS and the former American Legion Post (ALP) property which were the sites of remedial action 

completed in 2000.  Figure 1.1 depicts the location of the Site.   

1.2 PROJECT AREA 

The project area is shown on Figure 1.2.  The project area comprises approximately 4.3 acres and is 

relatively flat, with elevations generally ranging from 572 to 575 feet above mean sea level (msl).  There 

are two soil mounds at the northwest corner of the property.  The soil profile consists of permeable soil 

and fill soil overlying a denser silty clay.  Contaminant levels of concern lie in the uppermost eight feet 

with the highest concentrations generally in the upper four feet.  Fencing and a locked gate control access 

to the Site.    

1.3 PROPERTY HISTORY 

This Site has been historically owned by Olin.  Past practices at the Site have resulted in soil and water 

impacts from chlorinated cyclohexanes (BHC), polynucleararomatic hydrocarbons (PAHs), and mercury 

that were associated with the original Industrial Welding site.  The Site was not used for waste disposal 

and does not contain any historical waste disposal site or landfills.  The impacts found on the Site are 

believed to be associated with activities at the original Industrial Welding site.  The Site is contiguous 

with IWS and impacts are similar on the two properties.   

1.4 PREVIOUS INVESTIGATIONS 

In 2001, Olin Corporation voluntarily agreed to conduct a site soil and ground water investigation of this 

Site.  The results of this study were reported to NYSDEC in reports dated January 18, 2002 and 
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July 31, 2002.  Although the affected media are generally subsurface, there are two soil mounds located 

on the Site that were sampled and analyzed during the soil investigation.  The analytical results for theses 

samples indicated that the soil mounds were similar to the surrounding on-site soil both in the types of 

chemical impacts and concentrations. 

1.5 SELECTED REMEDY 

An asphalt cover will be constructed over an area of approximately 4.3 acres comprising the entirety of 

the impacted Site property.  Any soils excavated from the Site property will be consolidated under the 

Site’s final cover system. Construction of the subgrade for the asphalt cover will be accomplished using 

on-site materials and imported clean fill.  Storm drainage structures and piping will be constructed for 

control of surface stormwater flows from the asphalt cover.  Stormwater will be discharged directly into 

Gill Creek. 

Land use restrictions will be applied to the Site property.  Land use restrictions preclude future activities 

at the Site that could materially threaten, compromise, or damage the remedies.  The Site property is and 

will continue to be fenced. 
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2.0 REPORT OBJECTIVES 

The objective of this document is to provide a fully considered and planned design to remediate the Site 

property by implementing the Conceptual Engineering Design that was deemed acceptable by NYSDEC 

in a letter dated June 24, 2005.  A copy of the letter is included in Appendix F.   

The sections of this report are organized as follows:  

 Section 3.0 Design Criteria 
 Section 4.0 Remedial Design Drawings and Specifications 
 Section 5.0 Satisfaction of Applicable Requirements 
 Section 6.0 Performance Standards Verification Plan  
 Section 7.0 Community Relations 
 Section 8.0 Construction Schedule 
 Section 9.0 Bibliography 

The report sections presented above have been developed and presented to the detail appropriate for the 

Remedial Design submittal for review by NYSDEC. 
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3.0 DESIGN CRITERIA  

This section of the Remedial Design Report presents the design criteria used for this project.  The design 

includes the following specific elements: 

• Initial and intermediate (Phase 1) erosion and sediment control; 

• Demolition and removal of structural materials; 

• Protection, abandonment, adjustment or removal of utilities and monitoring wells as 
indicated; 

• Subgrade preparation; 

• Asphalt cover; 

• Stormwater drainage system; 

• Chain link fencing;  

• Site access construction; and 

• Final (Phase 2) erosion and sediment control. 

3.1.1 Initial and Intermediate (Phase 1) Erosion and Sediment Control 

Required initial and intermediate erosion and sediment control measures are indicated on the Design 

Drawings (referenced in Section 4.0).  Construction entrance, silt fencing, storm drain inlet protection, 

and other measures must be installed prior to any land-disturbing activity.  All erosion and sediment 

control measures must be constructed and maintained in accordance with the applicable standards of the 

“New York Standards and Specifications for Erosion and Sediment Control” published by the New York 

State Department of Environmental Conservation (NYSDEC), and the requirements of the City of 

Niagara Falls.  Standard details for erosion and sediment control measures are included on the Design 

Drawings.  The City approved the proposed Erosion and Sediment Control Plans included with the 

Design Drawings by letter, dated February 20, 2007. 

3.1.2 Demolition and Removal of Structural Materials 

Limited portions of concrete slabs will be removed to provide the required grades for the asphalt cover 

and for installation of the storm drainage system.  Requirements for concrete demolition and removal of 

debris are discussed in the Specifications and on the Design Drawings.  Designated sections of existing 

chain link fencing inside the Site will be removed for construction of the asphalt cover.  Miscellaneous 

metal and other structural debris located on the Site will also be removed.  Concrete demolition debris, 

miscellaneous metal and other structural debris will be transported and disposed off-site after being 

cleaned of impacted soils. 
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3.1.3 Existing Utilities and Monitoring Wells 

Information is shown on the Design Drawings regarding existing utilities based on available information.  

This information is not necessarily complete and accurate.  The Contractor will be responsible for 

contacting the New York State Underground Facility Protection Organization to determine the location of 

existing utilities prior to commencing the construction work.  Based on a telephone conversation with the 

City of Niagara Falls engineer, Robert Buzzelli, on February 28, 2007, the City and the Niagara Falls 

Water Board have approved the abandonment of the on-site water and sewer utilities The Remedial 

Action Contractor will contact the City at least ten working days prior to initiating abandonment activities 

to discuss specific City requirements for this effort.  All utilities not indicated to be abandoned or 

removed will be protected from damage or disturbance.  Removal, abandonment, or adjustment of other 

utilities will be required as indicated on the Design Drawings and in accordance with the Specifications.  

The three existing monitoring wells within the limits of construction must be protected from damage or 

disturbance during the construction work.  The top of each monitoring well will be reconstructed as 

indicated on the Design Drawings. 

3.1.4 Subgrade Preparation 

Grading of the asphalt cover subgrade will involve limited disturbance of existing surface soils within the 

limits of the asphalt cover, with the exception of excavations required for construction of the storm 

drainage system, grading of existing soil mounds, abandonment of utilities, and repair of designated areas.  

All excavated surface soils will be used as part of the subgrade fill.  The Specifications (referenced in 

Section 4.0) state that soils within the limits of the asphalt cover shall not be removed from the Site.  

Proof-rolling and compaction of the subgrade, including existing surface materials, will be required in 

order to provide the proper base for asphalt cover construction.  The following criteria have been used for 

the development of the grading design for the asphalt cover subgrade: 

• Limit undercutting and disturbance of existing surface soils; 

• Grade to the required limits for the asphalt cover; 

• Provide subgrade finish slopes of at least 1.5 percent to allow positive drainage of 
stormwater to drop inlets; 

• Provide asphalt cover edge slopes not exceeding 3 horizontal to 1 vertical (3H:1V); and 

• Provide a stable base for asphalt cover construction. 

Subgrade material will consist of soil obtained from on-site grading operations and from approved off-site 

borrow source(s).  Off-site borrow material must conform to the following specifications: 
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• Fine gravel, sands with fines (SM, SC), silt (ML), low to medium plasticity clay (CL), or 
blends of these materials, as defined by the Unified Soil Classification System (USCS); 
and 

• Free of stones larger than approximately three inches in greatest dimension, and 
substantially free of roots, trash and other material which may be compressible or which 
cannot be compacted properly. 

3.1.5 Asphalt Cover 

The design criteria for the Site final cover system are to reduce the infiltration of precipitation into the site 

soils and prevent exposures to site soils.  The cover will divert and contain runoff, allowing the runoff to 

be managed and discharged directly into Gill Creek by way of a new discharge point.  The Site final cover 

system is an asphalt concrete cover designed to be equivalent to the existing adjacent IWS asphalt cover 

system and the requirements of NYCRR Part 360-2.13(r). 

Any soils excavated in constructing the Site final cover system will be consolidated, proofrolled, 

compacted and graded under the Site’s final cover system.  After preparation of the subgrade soils are 

approved, construction will begin on installation of the Site final cover system.  The Site final cover 

system will include a six-inch layer of aggregate base course, compacted in accordance with the 

Specifications.  Following compaction of the aggregate, areas to be paved will be covered with a 

minimum of 3½ inches of asphalt concrete, consisting of a 2½-inch binder course and a 1-inch surface 

course.  A seal-coat will be applied to the surface of the asphalt concrete.  The mix design and 

construction procedures for the top 1-inch surface course of asphalt concrete have been established to 

minimize hydraulic conductivity.  The mix for the surface course will have a higher asphalt binder 

content than a standard NYSDOT asphalt mixture in accordance with the Specifications (included in 

Appendix B).  The surface course will be compacted as specified.  Asphalt concrete with higher asphalt 

binder content that is properly placed and compacted is projected by the U.S. Environmental Protection 

Agency (USEPA) to have hydraulic conductivities less than 1 x 10 –7 cm/sec (USEPA, 1988).   

Grading plans for the final cover system were developed for the Site using existing topographic 

information.  

3.1.6 Stormwater Drainage System 

The asphalt cover is graded to drain to five drop inlets within the Site.  Reinforced concrete pipes will 

transport stormwater from the drop inlets through a junction manhole and then to Gill Creek.  The drop 

inlets and manhole will be constructed of precast concrete and will conform to the applicable standards of 

the New York State Department of Transportation (NYSDOT) and the City.  Reinforced concrete piping 
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for the discharge pipe under the Site will conform to the City’s standards.  Pipe sizes and slopes are 

designed to handle the design storm runoff.  The City has approved the proposed design for work within 

the Veterans Drive right-of-way.   

The following criteria have been used for control and discharge of stormwater drainage: 

• Construct the asphalt cover at grades that will direct stormwater runoff to drop inlets 
within the limits of the asphalt cover.  The minimum surface slope will be 1.5 percent to 
limit the potential for creating areas of standing water in the surface; 

• Install drop inlets at required spacing and with properly sized grates to handle stormwater 
runoff from the 25-year design storm at a minimum; 

• Install stormwater drainage pipes of sufficient size and slope to handle stormwater runoff 
from the 25-year design storm at a minimum; 

• Install stormwater discharge pipe to Gill Creek in conformance with the requirements of 
the City of Niagara Falls, including criteria for road crossing, pipe material, and 
installation clearance distance from existing utilities; 

• Discharge stormwater runoff to Gill Creek at the same invert elevation as the previously 
constructed and adjacent stormwater discharge pipes; and 

• Construct headwall and place riprap on the creek bank at the stormwater discharge point 
in conformance with the applicable requirements of the Buffalo District of the U.S. Army 
Corps of Engineers (refer also to Section 5.1). 

3.1.7 Chain Link Fencing 

Existing fencing on the west and portions of the south and east edges of the asphalt cover will remain in 

place as indicated on the Design Drawings.  The asphalt cover will be constructed as close as practical to 

the fence.  The remediation contractor may temporarily remove existing fence fabric from posts as needed 

to provide access for construction of the asphalt cover.  The removed fence materials will be re-installed 

at completion of asphalt cover construction.  Sections of fencing within the limits of the asphalt cover will 

be permanently removed for construction of the asphalt cover as indicated on the Design Drawings.  New 

fencing will be installed along the east and south edges of the asphalt cover to provide security fencing 

around the full limits of the asphalt cover.  A gate will be provided for access to the Site.  Materials and 

installation requirements for new fencing are included in the Design Drawings and Specifications.   

3.1.8 Site Access Construction 

An asphalt-paved vehicle pull-off lane and ramp will be constructed for access to the Site as shown on the 

Design Drawings.  The design for the vehicle pull-off will conform to the requirements of the City of 

Niagara Falls.  The City has approved the site access design as shown on the Design Drawings.   
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3.1.9 Final (Phase 2) Erosion and Sediment Control 

Erosion and sediment control measures to be installed at completion of the asphalt cover construction 

include permanent seeding and rip rap as indicated on the Design Drawings.  Erosion and sediment 

control measures will be constructed and maintained in accordance with the standards and regulations 

referenced in Section 3.1.1.  Permanent seeding conforming to the “New York Standards and 

Specifications for Erosion and Sediment Control” will be provided as indicated on the Design Drawings 

to establish a vegetative cover on all unpaved areas disturbed by construction.   

3.2 INSTITUTIONAL CONTROLS 

Fencing and a lockable gate will be installed to limit access to the property after remedial action 

construction is completed.  The Site property deed will be amended to restrict the land use to preclude 

future activities at the Site that could materially threaten, compromise, or damage the selected remedy. 

The Site deed will be amended to restrict land use. 

3.3 LONG-TERM MONITORING REQUIREMENTS 

The long-term monitoring requirements for the Site will focus on annual inspections of the Site.  Annual 

inspections will include the final cover system, storm drainage system, and perimeter fencing.  

Inspections will be performed to check the integrity of the asphalt cover and to verify that the storm 

drainage system is functioning properly.  Repairs to fencing will be made as needed to keep unauthorized 

personnel from entering the area.  Inspection and maintenance logs and forms for these activities will be 

presented in the Operations and Maintenance (O&M) Plan to be prepared at the completion of 

construction. 
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4.0 REMEDIAL DESIGN DRAWINGS AND SPECIFICATIONS 

Drawings and Specifications have been prepared to present the design and provide the construction 

contractor sufficient direction to execute the remediation work.  The following sections list these 

documents. 

4.1 DRAWINGS 

The following table provides a listing of Design Drawings that are included in the Remedial Design 

Report.  The Drawings are included in Appendix A. 

Drawing No. Drawing Title 
--- Cover Sheet 
GR-001 Pre-Construction Topographic Survey 
GR-002 Overall Site Plan 
CL-101 Clearing and Demolition Plan 
CL-002 Grading and Drainage Plan 
CL-003 Phase 1 Erosion and Sediment Control Plan 
CL-004 Phase 2 Erosion and Sediment Control Plan 
CL-101 Storm Drainage Pipe Profiles 
CL-102 Cover System Details and Sections 
CL-103 Cover System Details and Sections 
CL-104 Chain Link Fencing Details 
CL-105 Erosion and Sediment Control Details (1 of 2) 
CL-106 Erosion and Sediment Control Details (2 of 2) 

4.2 SPECIFICATIONS 

The following table provides a listing of Specifications that are included in this Remedial Design Report.  

The Specifications are included as Appendix B. 

Section Number Title     
01110 Summary of Work 
01310 Project Management and Coordination 
01330 Submittal Procedures 
01350 Special Procedures 
01450 Quality Control 
01500 Temporary Facilities and Controls 
01575 Temporary Soil Erosion and Sediment Control 
01722 Construction Surveying 
02220 Site Demolition 
02230 Site Clearing 
02240  Temporary Dewatering 
Section Number Title     
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02284 Abandonment and Reconstruction of Facilities 
02310 Grading 
02316 Excavating and Backfilling for Utility Structures 
02317 Trenching and Backfilling 
02373 Erosion Control Matting 
02374 Riprap 
02632 Storm Drainage Piping and Structures 
02722 Aggregate Base Course 
02744 Asphalt Concrete Pavement 
02772 Concrete Curbs and Gutters 
02821 Chain Link Fences and Gates 
02926 Seeding and Mulching 
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5.0 SATISFACTION OF APPLICABLE REQUIREMENTS 

Applicable requirements such as local construction permits (including discharge permits that may be 

required prior to construction) are addressed in the following paragraphs.  The estimated time required to 

process such permit applications have been incorporated into the construction schedule. 

During construction, the need may arise for various construction-related permits or approvals such as 

temporary utility connections and approvals for off-site discharge/disposal of water generated from 

construction operations.  All such permits/approvals will be obtained by the contractor as the need arises 

to comply with applicable City of Niagara Falls ordinances and regulations. 

5.1 STORM WATER DISCHARGE PERMITTING 

The Remedial Action design includes discharge of storm water to Gill Creek, which will involve the 

construction of a headwall and the installation of rip rap adjacent to the headwall in order to stabilize the 

creek bank.  NYSDEC has indicated to Olin that stormwater discharge to Gill Creek does not require a 

State Pollutant Discharge Elimination System (SPDES) Permit if the discharge is constructed at or above 

the ordinary high water (OHW) mark of Gill Creek.  Construction of the storm water discharge in such a 

manner with the proper creek bank stabilization measures qualifies the activities for a United States Army 

Corps of Engineers (USACE) Nationwide Permit (NWP) 13 (Bank Stabilization).  A Pre-Construction 

Notification (PCN) under NWP 13 for the porposed work impacting Gill Creek was submitted to USACE 

on July 25, 2006.  The USACE issued a letter dated October 5, 2006 which affirms compliance with 

NWP 13.  The State of New York Department of State has issued a “General Concurrence” letter dated 

September 20, 2006 for the proposed work.  Copies of the above referenced letters are included in 

Appendix F. 

5.2 TRAFFIC PLAN 

It will become necessary to temporarily close Veterans Drive during the installation of the storm drainage 

discharge pipe under the road.  Appropriate approvals from City of Niagara Falls will be obtained by the 

contractor. 

5.3 ACCESS AGREEMENTS 

Access to areas off-site will be required for Remedial Action activities.  Appropriate approvals will be 

obtained from the City of Niagara Falls by the contractor for work within the right-of-way.  Approvals 

will also be obtained from adjacent property owners as necessary. 
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6.0 PERFORMANCE STANDARDS VERIFICATION PLAN 

The Performance Standards Verification Plan (PSVP) is a combination of several documents discussing 

how performance standards and quality control objectives will be achieved to meet the objectives of the 

remedial action.  Performance standards applicable to the remedial tasks are presented in the design 

drawings and specifications.  Sections 6.1 through 6.5 describe the documents comprising the 

Performance Standards Verification Plan. 

6.1 REMEDIAL ACTION WORK PLAN 

The Remedial Action Work Plan (RAWP) describes the activities to be undertaken during the RA to 

comply with the conceptual design.  The purpose of the RAWP is to demonstrate that the design is 

consistent with the previously approved approach.  The RAWP is provided as Appendix C. 

6.2 CONSTRUCTION QUALITY ASSURANCE PLAN 

The Construction Quality Assurance Plan (CQAP) will be used by the Engineer’s Construction Quality 

Assurance (CQA) representative(s) during the RA.  Construction Quality Control (CQC) as described in 

the Specifications will be the responsibility of the Remedial Action Contractor.  Review of RA activities 

to assure that proper quality control measures are being performed is the responsibility of the Engineer’s 

CQA representative(s).  Quality assurance procedures for RA are described in the CQAP provided in 

Appendix D. 

6.3 HEALTH AND SAFETY PLAN 

Olin’s Site Health and Safety Plan (HASP) is presented in Appendix E.  The Remedial Action Contractor, 

the Engineer, and all contractors on-site must comply with the requirements presented in the Site HASP.  

Each contractor on-site will be responsible for the health and safety of their personnel.   

6.4 OPERATION AND MAINTENANCE PLAN 

A site Operation and Maintenance (O&M) Plan (which will be an addendum to the existing IWS O&M 

Plan) will be prepared to describe O&M activities required during the post-closure period.  The O&M 

Plan addendum will be prepared at the completion of construction and will describe O&M requirements 

for the Site cover system, storm drainage system, perimeter fencing and signs.  This document will be 

developed to be consistent with the O&M Plan for the original Industrial Welding Site, and will be 

specific to the Site as appropriate. 

070005.01 6-1



Final Remedial Design Report March 9, 2007 
Packard Road Site  
 
6.5 CONSTRUCTION CERTIFICATION REPORT 

A Construction Certification Report will be prepared by the Engineer of Record at the completion of 

construction.  The Construction Certification Report will document that the Site construction activities 

were performed in accordance with the approved RD. 
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7.0 COMMUNITY RELATIONS 

Purpose: 

Olin will maintain a flow of information with the community throughout the remedial construction phase 

and beyond. A framework for NYSDEC and Olin to inform the community and proactively respond to 

community questions will be developed. 

Goals: 

• To provide the public, both the near neighbor community and key local officials, with information in 
a timely manner  

• To be sure that the work proceeds smoothly and meets the needs of the public and the agreed upon 
commitments of Olin and NYSDEC. 

• To assess and respond to any concerns raised by the neighbors and/or local officials. 

Objectives: 

• To protect human health and the environment  

• To perform the work in a safe manner 

• To address and fully understand community concerns 

Activities: 

• Community interaction was initiated at the March 3, 2006, public meeting hosted by the New York 
State Department of Environmental Conservation at the Public Library in Niagara Falls, NY.  The 
agency discussed the site and the planned remedy with the attendees.  After reviewing and addressing 
all written and oral comments NYSDEC issued a Record of Decision for the site on March 24, 2006, 
allowing Olin to proceed with implementation of the approved remedy. 

• Olin will conduct mailings to nearby community members, including  fact sheets and project updates. 
This will be done at the start and completion of the remedial construction, with additional mailings as 
necessary. 

• A document repository will be maintained at the Niagara Falls public Library. 

• Signage will be posted at the site with emergency telephone numbers. 

• Names and contact information of Olin and NYSDEC representatives will be listed in public reports, 
for any site related inquiries. 

• Olin will continue to update its local Community Advisory Panel with site progress and information. 
That panel meets quarterly at the Olin Buffalo Avenue plant.
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8.0 CONSTRUCTION SCHEDULE 

An estimated schedule of the Remedial Action construction activities is provided in the RAWP 

(Appendix C).  Construction will take place in 2007. 
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 SECTION 01110 
 SUMMARY OF WORK 
  
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
 
  1. Work covered by Project Documents 
 
  2. Work by others 
 
  4. Work sequence 
 
  5. Contractor’s use of premises 
 
1.02 WORK COVERED BY PROJECT DOCUMENTS 
 

A. The Work consists of, in general, construction of an asphalt cover and related construction 
at the Industrial Welding Site Operable Unit 3 (Packard Road Site) in Niagara Falls, New 
York. 

 
B. The Work includes, but is not necessarily limited to, the following items: 
 

1. Compliance with all applicable federal, state and local laws and regulations. 
 

2. Obtaining required permits and authorizations from governing jurisdictions. 
 

3. Mobilization of supplies, equipment and personnel required for project 
execution. 

 
4. Preparation and submittal of shop drawings and other required submittals as 

specified. 
 

5. Implementation of health and safety procedures in compliance with Owner’s 
requirements and all applicable regulations of authorities having jurisdiction. 

 
6. Installation and maintenance of temporary soil erosion and sediment control 

measures, including silt fencing. 
 

7. Locating and protection of all existing utilities (buried and above grade), 
structures, and other facilities within the limits of construction that are not 
indicated to be removed. 

 
8. Construction and maintenance of temporary construction facilities (including 

temporary utilities, support facilities, and security and protection facilities), and 
removal of the facilities at project completion. 
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9. Clearing and removal of trees and other vegetation within the limits of 
construction. 

 
10. Construction layout, surveying and staking necessary for the Work. 

 
11. Control of surface and ground water as required for construction. 

 
12. Site demolition, including removal of designated chain link fencing, concrete 

slabs, and above-grade utilities (such as light poles, overhead power lines, fire 
hydrants, water valves and riser pipes), and miscellaneous debris. 

 
13. Abandonment of existing water and sewer utilities. 

 
14. Off-site disposal or salvaging of removed chain link fencing, above-grade 

utilities, and miscellaneous demolition debris. 
 

15. Relocation of existing rocks and rubble and placement of the materials on the 
Site. 

 
16. Grading of soil mounds and placement of the materials on the Site.   

 
17. Storm drainage system, including reinforced concrete pipes, drop inlets, junction 

manhole, and headwall. 
 

18. Installation of storm drainage pipe under Packard Road and restoration of 
pavement. 

 
19. Proof-rolling and stabilization of existing subgrade as required 

 
20. Grading, placement and compaction of existing site materials and imported fill 

materials for construction of aggregate base subgrade. 
 

21. Aggregate base course and asphalt concrete pavement courses. 
 

22. New chain link fences and gates. 
 

23. Site access construction, including asphalt-paved pull-off lane and ramp. 
 

24. Seal coating of previously completed IWS asphalt cover. 
 

25. Final erosion control measures, including riprap, erosion control matting, and 
seeding and mulching. 

 
26.  Site cleanup and demobilization. 
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1.03 WORK BY OTHERS 
 
 A. Related work by others under separate contracts with the Owner consists of: 
 
  1. Construction Quality Assurance and Construction Quality Control 
 
1.04 WORK SEQUENCE 
 
 A. Detailed sequencing of the Work shall be the responsibility of the Contractor as long as the 

requirements of these specifications are met and the Contractor's progress is according to 
the schedule approved by the Owner. 

 
1.05 CONTRACTOR’S USE OF PREMISES 
 

A. All of the Contractor’s operations on the Owner’s premises, including the storage of 
materials, shall be confined to the “Site”.  The “Site” consists of the area within the 
“Limit of Construction” shown on the Drawings. 

 
B. Contractor’s personnel shall abide by the Owner’s regulations concerning site entry and 

exit. 
 

C. The Owner and Engineer will not assume responsibility for damages to facilities on the 
Site due to negligence or carelessness on the part of the Contractor.  The Owner and 
Engineer will not be liable for loss or damage of Contractor’s tools, equipment, or 
materials due to theft, vandalism or any other cause whatsoever. 

 
PART 2  PRODUCTS (NOT USED) 
 
PART 3  EXECUTION (NOT USED) 
 
 END OF SECTION 
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 SECTION 01310 
 PROJECT MANAGEMENT AND COORDINATION 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes general requirements for management, scheduling, and coordination of the 

Work, and project meetings. 
 
1.02 CONSTRUCTION MANAGEMENT PLAN 
 
 A. Submit a Construction Management Plan within the time limit specified in subsection 1.02 

of Section 01330. 
 
 B. The Construction Management Plan shall indicate how the construction activities are to be 

implemented and coordinated, and shall include the following at a minimum: 
 
1. Identification of key project personnel and lines of authority, and descriptions of 

the duties of the key personnel, and an organizational chart. 
 

2. Procedures for project communication and coordination. 
 

3. Contractor quality control procedures. 
 

4. Confirmation of proposed work days and hours presented in Contractor’s Bid. 
 

5. Lists of major equipment, systems and materials to be used for the Work. 
 

6. Staging of operations, including sequencing of the Work, impact of Work on 
streets and properties, required timing and location of street closures if any, and 
routing of haul vehicles and construction equipment. 

 
7. Identification of areas for parking of equipment and personal vehicles and 

storage of materials. 
 
1.03 CONSTRUCTION PROGRESS SCHEDULE 
 

A. Submit initial Construction Progress Schedule within the time limit specified in subsection 
1.02 of Section 01330. 

 
B. Prepare the Construction Progress Schedule in the form of a horizontal bar chart.  The 

Schedule is to be used as the baseline/target schedule. 
 

C. Show complete sequence of construction by activity, identifying Work of separate stages 
and other logically grouped activities.  Indicate the early and late start, early and late finish, 
float dates, and duration.  Identify all Critical Path elements. 

 
D. The Construction Progress Schedule shall be in accordance with the required work 

sequence and completion dates specified in the Agreement. 
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E. The Construction Progress Schedule shall be revised as required to indicate anticipated and 

actual durations and sequence of activities.  Copies of revised Schedules shall be provided 
to the Engineer and Owner at the time of Progress Meetings for review and comment. 

 
F. Indicate estimated percentage of completion for each item of Work at each submission.  

Schedule updates shall present baseline/target bars for individual construction activities 
directly beneath current timeline bars for comparison purposes. 

 
 G. The Contract Time will be adjusted by the Owner only as defined in the Contract 

Documents.  If the Owner finds that the Contractor is entitled to any extension of the 
Contract Time under the provisions of this Contract, the Owner's determination as to the 
total number of days extensions will be based upon the currently approved Construction 
Progress Schedule and on all data relevant to the request for extension. 

      
1.04 PRECONSTRUCTION CONFERENCE 
 
 A. The Owner or Engineer will schedule and administer a preconstruction conference.  The 

location of the preconstruction conference will be at a site convenient for all parties, as 
designated by the Owner or Engineer. 

 
 B. Parties responsible for attending the preconstruction conference are representatives of the 

Owner, Contractor, Engineer, and other parties as appropriate. 
 
 C. Agenda: 
 

1. Review of Construction Documents (Drawings and Specifications) 
 

2. Designation of Engineer’s personnel and personnel representing the parties in 
Contract 

 
3. Review and clarification of the responsibilities of project personnel 

 
4. Review and clarification of the lines of communication 

 
5. Review of: Contractor's Construction Management Plan; Construction Progress 

Schedule; Schedule of Submittals 
 

6. Procedures for submission and processing of submittals and project administration 
documents 

 
7. Procedures for measurement and payment, including the Schedule of Values, 

applications for payment, and contract modifications 
 

8. Procedures for Contractor’s submittal of requests for information (RFIs), and 
Engineer’s issuance of Field Orders, interpretations and clarifications 

 
9. Discussion of construction quality assurance and quality control testing procedures 

and responsibilities 
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10. Use of premises, including work areas, storage areas, temporary facilities, and 
housekeeping procedures 

 
11. Site security and work hours 

 
12. Scheduling for progress meetings 

 
13. Other items as appropriate 

 
1.05 PROGRESS MEETINGS 
 
 A. The Engineer will schedule and administer regular progress meetings.  The progress 

meetings will be held weekly or as otherwise determined by the Engineer.  
 
 B. The location of the progress meetings will be at a site convenient for all parties, as 

designated by the Engineer. 
 
 C. Attendance: Representatives of the Engineer, Contractor, Owner, and other parties as 

appropriate. 
 
 D. Agenda (to be revised as appropriate): 
 

1. Minutes of Previous Meeting: 
a. Review and approve 
b. Objections, exceptions and amendments to minutes 
c. Status of action items 

 
2. Health and safety issues 

 
3. Quality assurance and quality control procedures 

 
4. Construction Progress: 

a. Progress since last meeting 
b. Review of Construction Progress Schedule 
c. Deviations from Schedule 
d. Corrective measures to regain Schedule 
e. Planned activities for next period 
f. Off-site fabrication and delivery schedules 
g. Submittal schedules 
h. Revisions to Construction Progress Schedule 
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5. Materials and Products: 

a. Status of submittal reviews 
b. Substitutions 
c. Ordering of materials and products, and delivery issues 
d. Storage and protection of materials and products 

 
6. Deficiencies: 

a. Identification of deficiencies 
b. Status of correction 
c. Field observations, problems, and conflicts 

  
7. Requests for Information: 

a. Status of Engineer’s clarifications 
 

8. Action Items: 
a. Identification of items 
b. Assignment of tasks 
c. Critical dates for completion 

 
9. Other business 

 
1.06 PROJECT COORDINATION AND SCHEDULING 
 

A. Coordinate scheduling, submittals, and Work of the various sections of the Specifications to 
assure efficient and orderly sequence of installation of interdependent construction 
elements. 

 
B. Contractor shall initiate the Work in accordance with the Project Schedule, and shall 

thereafter proceed and complete performance of the Work promptly, diligently and in such 
a manner and sequence with the work of other contractors in order to permit completion of 
the Project within the required schedule. 

 
PART 2  PRODUCTS (NOT USED) 
 
PART 3  EXECUTION (NOT USED) 
 
 
 END OF SECTION 
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 SECTION 01330 
 SUBMITTAL PROCEDURES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes submittal procedures and types of submittals required prior to the 

beginning of certain phases of the Work, prior to the incorporation of products in the Work, 
and during the progress of the Work. 

 
1.02 INITIAL SUBMITTALS 
 
 A. Submit the following to the Engineer for review not more than seven days after issuance of 

the Notice to Proceed: 
 

1. Construction Management Plan (refer to Section 01310) 
 

2. Spill Prevention, Control and Countermeasures Plan (refer to Section 01500) 
 

3. Health and Safety Plan (refer to Section 01350) 
 

4. Initial Construction Progress Schedule (refer to Section 01310) 
 

5. Schedule of Submittals (refer to this Section) 
 
1.03 PROGRESS SUBMITTALS 
 
 A. Submit the following to the Engineer for review during the progress of the Work and at 

project completion: 
 

1. Product data (refer to this Section for administrative requirements) 
 

2. Surveying information (refer to Section 01722) 
 

3. All other submittals not mentioned above but specified in individual Specification 
Sections 

 
1.04 SCHEDULE OF SUBMITTALS AND SUBMITTAL LOG 
  
 A. The Schedule of Submittals shall be based on the Submittal Register prepared by the 

Engineer and shall include the following: 
 

1. The planned dates for Contractor's submittals 
 

2. The dates approved submittals will be required from the Engineer 
 

3. The planned dates of manufacture, delivery and installation of products 
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 B. Maintain an accurate dated Submittal Log and bring this log to each scheduled Progress 
Meeting.  The Submittal Log shall include all required information listed for the Schedule 
of Submittals, and the following items: 

 
  1. Submittal description and file number assigned as each submittal is made 
 
  2. Date sent to Engineer 
 
  3. Date returned to Contractor from Engineer 
 
  4. Status of submittal 
 
  5. Date of resubmittal and return (if applicable) 
 
  7. Projected date of delivery to Site (if applicable) 
 
1.05 PRODUCT DATA 
 
 A. Product data as specified in individual Specification Sections, include, but are not 

necessarily limited to, standard prepared data for manufactured products (sometimes 
referred to as catalog data) such as the manufacturer's product specification and installation 
instructions, availability of colors and patterns, manufacturer's printed statements of 
compliance and applicability, catalog cuts, product photographs, production or quality 
control inspection and test reports and certifications, mill reports, and printed product 
warranties, as applicable to the Work. 

 
1.06 GENERAL PROCEDURES FOR SUBMITTALS 
 

A. Provide all required submittals with reasonable promptness and in such sequence as shown 
on the Schedule of Submittals so as to cause no delay in the Project Work. 

 
B. Provide no less than 14 days for review from the time the Engineer receives them, unless 

otherwise agreed with the Engineer, or as otherwise stated in individual sections of the 
Specifications. 

 
C. Submit the number of copies of submittal packages that Contractor requires, plus three 

copies which will be retained by the Engineer and Owner. 
 

D. Submittals shall clearly indicate any deviations or variations from the requirements of the 
Project Documents. 

 
E. All submittals shall be furnished with the following information: 

 
  1. Number and title of the submittal 
 
  2. Date of submittal 
 
  3. Name of Contractor, subcontractor, and manufacturer, as applicable 
 
  4. Clear identification of contents and location of the work item 
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  5. Contractor’s certification statement as defined in subsection 1.07.F below 
 
  6. Specification Section reference 
 
  7. Drawing number reference, if applicable 
 

F. Contractor shall not begin any work affected by a submittal which has been returned with 
the notations “Revise and Resubmit” or “Not Acceptable” until a revision or correction of 
the submittal has been resubmitted and returned with the notations “Approved” or 
“Approved as Noted”.  Corrections noted on the submittals shall be followed without 
exception. 

 
G. The Engineer's review and approval are to determine conformance with information given 

in the Project Documents and compatibility with the design concept of the completed 
project as a functioning whole as indicated in the Project Documents.  The Engineer’s 
review and approval shall not relieve the Contractor from compliance with the Project 
Documents. 

 
PART 2  PRODUCTS (NOT USED) 
 
PART 3  EXECUTION (NOT USED) 
 
 END OF SECTION 
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 SECTION 01350 
 SPECIAL PROCEDURES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 

 
1. Work hours 
 
2. Health and safety 

 
1.02 WORK HOURS 
 

A. Normal Work hours shall be in accordance with applicable ordinances, laws and 
regulations of authorities having jurisdiction. 

 
1.03 HEALTH AND SAFETY 
 
 A. The Contractor's work will involve excavating and grading impacted materials.  The 

Contractor may potentially contact substances harmful to the health and safety of workers 
on the Site. 

 
 B. All Work shall be performed in accordance with applicable safety and health regulations, 

codes and standards set forth by the proper authorities, including but not necessarily limited 
to the following: 

 
  1. All persons performing excavation and handling of existing materials on the Site 

shall meet the training and medical monitoring requirements of 29 CFR 1910.120 
(OSHA). 

 
  2. Comply with the OSHA regulations regarding trench excavation (29 CFR 1926.650 

through 1926.653). 
 
  3. Comply with the OSHA regulations regarding confined space entry (29 CFR 

1910.146). 
 
PART 2  PRODUCTS (NOT USED) 
 
PART 3  EXECUTION (NOT USED) 
 
 END OF SECTION 
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 SECTION 01450 
 QUALITY CONTROL 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
 
  1. Regulatory requirements 
 
  2. References 
 
  3. Source quality control testing 
 
  4. Quality control of installation 
 
  5. Manufacturers' field services and reports 
 
  6. Quality control testing services 
 
  7. Qualifications and duties of QC firms 
 
  8. Quality control submittals 
 
  9. Coordination 
 
1.02 REGULATORY REQUIREMENTS 
 
 A. Comply with all applicable local, state and federal regulations. 
 
1.03 REFERENCES 
 
 A. Conform to latest edition of reference standards as of date of the Project Documents or date 

otherwise specified in specification sections. 
 
 B. If specified reference standards conflict with the Project Documents, request clarification 

from the Engineer before proceeding. 
 
 C. The contractual relationship of the parties to the Contract shall not be altered from the 

Project Documents by mention or inference otherwise in any reference document. 
 
1.04 SOURCE QUALITY CONTROL TESTING 
 
 A. Materials and equipment forming the Work under this Project are subject to inspection and 

testing at the point of manufacture or fabrication.  Standard specifications for quality and 
workmanship are indicated in the Project Documents. 

 
 B. Provide statements or certificates from the manufacturers and fabricators that the materials 

and equipment provided by them are manufactured or fabricated in full accordance with the 
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specifications and reference standards for quality and workmanship indicated in the Project 
Documents. 

 
1.05 QUALITY CONTROL OF INSTALLATION 
 
 A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, 

and workmanship, to produce Work of specified quality. 
 
 B. Comply fully with manufacturers' instructions, including each step in sequence. 
 
 C. If manufacturers' instructions conflict with the Project Documents, request clarification 

from the Engineer before proceeding. 
 
 D. Comply with specified standards as a minimum quality for the Work except when more 

stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship. 

 
 E. Work shall be performed by persons qualified to produce workmanship of specified quality. 
 
1.06 MANUFACTURERS' FIELD SERVICES AND REPORTS 
 
 A. When specified in individual specification sections, material or product suppliers or 

manufacturers shall provide qualified staff personnel (representatives) to observe and 
document site conditions, conditions of surfaces and installation, quality of workmanship, 
start-up of equipment, testing and adjusting of equipment as applicable, and initiation of 
instructions when necessary. 

 
 B. The suppliers' or manufacturers' representatives shall report observations and site decisions 

or instructions given to applicators or installers that are supplemental or contrary to 
manufacturers' written instructions. 

 
1.07 QUALITY CONTROL TESTING SERVICES 
 
 A. Contractor shall employ and pay for the services of approved independent QC firms and 

laboratories to perform specified inspection and testing of the construction. 
 
 B. Contractor shall allow sufficient time in the Construction Progress Schedule for quality 

control testing, evaluation, and reporting of test results.  Contractor shall give particular 
attention to this in areas where results/approvals will be required prior to continuing with 
the Work. 
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1.07 QUALIFICATIONS AND DUTIES OF QC FIRMS 
 

A. Each QC firm shall be an approved testing, inspection, and quality control organization, 
independent from the Contractor and Owner.  The QC firm’s offices delivering such 
services shall have a minimum of three years experience with quality control services for 
construction of similar scope. 

 
1.08 QUALITY CONTROL SUBMITTALS 
 
 A. QC firms shall submit test reports to Contractor.  Contractor shall submit test reports to 

Engineer for review and approval within five working days after obtaining results of each 
inspection and test. 

 
 B. Reports shall include, as applicable: date issued; Project name; name of inspector; date and 

time of sampling or inspection; identification of product or material; location in the project; 
type of inspection or test; date sample received in laboratory, and name of person receiving 
sample; date of test; results of tests; and signature of appropriate specialist on laboratory 
report certifying accuracy of data 

 
1.09 COORDINATION 
 
 A. Contractor shall furnish incidental labor and facilities: 
 
  1. To provide access to work to be tested; 
 
  2. To obtain and handle samples at the project site or at the source of products to be 

tested; 
 
  3. To facilitate inspections and tests; and 
 
  4. For storage and curing of test samples if applicable. 
 
PART 2  PRODUCTS (NOT USED) 
 
PART 3  EXECUTION (NOT USED) 
 
 END OF SECTION 
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 SECTION 01500 
 TEMPORARY FACILITIES AND CONTROLS 
  
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
 
  1. Temporary utilities (electricity, water, and sanitary facilities) 
 
  2. Barriers and enclosures 
 

3. Protection of existing utilities and surface facilities 
 
  4. Protection of installed Work 
 
  5. Site security 
 
  6. Public traffic control 
 
  7. Construction cleaning 
 
  8. Noise control 
 
  9. Surface water and dust control 
 
  10. Spill prevention and control 
 
  11. Storage of materials 
 
1.02 TEMPORARY ELECTRICAL SERVICE 
 

A. Furnish and install temporary electrical service as required for performance of the Work. 
Temporary electrical utilities shall be installed by a licensed electrician.  All electrical 
connections shall meet appropriate NEMA ratings consistent with the intended service. 
Coordinate with local electric utility and obtain any necessary permits. 

 
B. Provide and maintain adequate lighting for construction operations and field offices. 

 
C. Pay costs of energy used for power service, temporary lighting, heating, cooling and 

ventilation by all temporary facilities. 
 
1.03 TEMPORARY WATER SERVICE 
 

A. Provide, maintain, and pay for suitable quantity and quality of water required for the 
Work. 

 
B. Provide water conveyance to any locations on the Site where water is used for the Work. 
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C. Provide, maintain, and pay for potable drinking water. 
 
1.04 TEMPORARY SANITARY FACILITIES 
 

A. Provide and maintain temporary portable chemical toilet facilities.  The facilities shall be 
provided at time of Project mobilization and shall be maintained in clean and sanitary 
condition until Substantial Completion.  Provide a sufficient number of portable toilets 
for Contractor’s work crews, representatives of the Engineer, Owner and other authorized 
visitors, in accordance with applicable health and safety regulations. 

 
B. Provide and maintain water hand washing facilities in clean, good working order.  

Provide and maintain other personal decontamination facilities to comply with applicable 
health and safety regulations. 

 
1.05 BARRIERS AND ENCLOSURES 
 

A. Install temporary chain link fencing to prevent unauthorized entry to construction areas, and 
to protect existing facilities and adjacent properties from damage from construction 
operations as shown on the Drawings.  Maintain fencing and screening on a daily basis 
and replace or repair damaged materials. 

 
B. Provide barricades and other temporary construction required by governing authorities for 

public rights-of-way.  All temporary construction shall be in accordance with applicable 
federal, state and local laws and building codes. 

 
C. Furnish and post signs warning the general public to prevent unauthorized access, to 

identify hard hat areas, and that the Site contains physical and chemical hazards.  Furnish 
and post a sign, minimum size four square feet, at each entrance or gate with the 
following text: 

 
“All Personnel and Visitors Beyond This Point 
Must Wear Hard Hat, Safety Glasses, High-
Visibility Vest and Steel Toe Boots” 

 
D. Provide high density polyethylene safety fencing around excavations.  Maintain and 

replace damaged fencing. 
 
1.06 PROTECTION OF EXISTING UTILITIES 
 

A. The Drawings indicate utilities or obstructions that are known to exist according to the best 
information available to the Engineer and Owner. 

 
B. Contact and cooperate with all utility owners, agencies or departments that own and/or 

operate utilities in the vicinity of the Site to locate all utilities and other facilities in 
compliance with all applicable laws and regulations.   

 
C. Comply with the requirements of 16 NYCRR Part 753 for protection of underground 

utilities, including the requirement to provide notice to the one-call notification systems 
by contacting the New York Underground Facility Protection Organization (phone 
number 800-962-7962). 
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D. Comply with the requirements of the utility owner, the New York State Department of 

Labor Code Rule 57, High Voltage Proximity, and all other applicable laws and 
regulations of authorities having jurisdiction for all work in the vicinity of overhead high-
voltage lines. 

 
E. All utilities shall be protected from damage during construction, unless otherwise 

indicated to be removed or abandoned.  If damaged, the utilities shall be repaired as 
required by the utility owner at the Contractor's expense. 

 
1.07 PROTECTION OF EXISTING SURFACE FACILITIES 
 

A. Protect existing buildings, fencing, pavement, curbs and gutters, and other surface 
facilities from damage, unless such facilities are designated on the Drawings for removal. 

 
B. Repair or replace any existing buildings, fencing, pavement, curbs and gutters, and other 

surface facilities that are cracked, broken or otherwise damaged by Contractor, to original 
condition, or better, in accordance with local requirements at no additional cost to the 
Project. 

 
1.08 PROTECTION OF INSTALLED WORK 
 
 A. Protect installed Work and provide special protection where required in individual 

specification sections. 
 
 B. Provide temporary and removable protection for installed Products.  Control activity in 

immediate work area to minimize damage. 
 
1.09 SITE SECURITY 

 
A. Provide security and facilities to protect Work from unauthorized entry, vandalism or theft.  

Initiate security program at job mobilization and maintain the security throughout the 
duration of the Work.  Coordinate with Owner's security program. 

 
B. Vehicular access to the site shall be restricted to authorized vehicles only.  Allow entrance 

only to authorized persons with proper identification.  Maintain a log of security incidents.  
Require all visitors having access to the site to sign in and sign out on a log.  Visitors shall 
include on the log their social security number and the time of entry and departure from the 
site. 

 
C. All approved visitors to the site shall be briefed on safety and security and provided with 

temporary identification and safety equipment by the Contractor's SHSO, and escorted by 
the Contractor throughout their visit. 

 
1.10 PUBLIC TRAFFIC CONTROL 
 

A. Coordinate with the City of Niagara Falls and comply with applicable requirements for 
maintaining and protecting traffic on all affected public roads during the Work.  If required, 
a traffic control plan shall be developed and submitted to the City for review and approval. 
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B. Protect and divert traffic in compliance with the requirements of the City.  Provide 
properly trained and equipped flagmen and install traffic control devices (including 
barricades and signs).  The traveling public shall be protected from damage to persons and 
vehicles.  Pay for and obtain all required road/lane closure permits, haul route permits, or 
other traffic control permits required for execution of the Work. 

 
C. Traffic control devices shall comply with the “Manual on Uniform Traffic Control 

Devices” (MUTCD), published by U.S. Department of Transportation, latest edition. 
 
1.11 CONSTRUCTION CLEANING 
 
 A. Maintain areas free of trash and rubbish.  Maintain Site in a clean and orderly condition. 
 
 B. Supply all containers required for storage and removal of trash, rubbish, and debris resulting 

from the Work. 
 
 C. Remove trash and rubbish from Site at least once each week and dispose off-site at an 

approved waste disposal facility.  
 
 D. Contractor shall provide adequate means of removing soil residue and other debris from 

the body, undercarriage and tires of trucks and equipment prior to vehicles leaving the 
site.  Any soil residue or other debris that is tracked or falls onto adjacent road surfaces 
shall be removed from the road surfaces and placed back on the site.  Removal of debris 
in roads that has resulted from Contractor’s negligence shall be removed at no additional 
cost to the Project.  Remove debris from the roads using a street sweeper, shovels or hand 
sweepers and place on-site prior to construction of aggregate base for the asphalt cover. 

 
1.12 NOISE CONTROL 
 
 A. Contractor's vehicles and equipment shall have appropriate noise reduction and protection 

devices that will minimize noise levels to the greatest degree practicable. Noise levels shall 
conform to the latest OSHA standards (including 29 CFR 1926.52), and other applicable 
state, county and local ordinance requirements. 

 
B. Outfit all vehicles and equipment with mufflers and other sound attenuating equipment so 

that sound levels do not exceed 90 dBA when measured at a distance of 20 feet from any 
vehicle or equipment. 

 
C. Noise shall also be controlled by compliance with required work hour restrictions, and other 

limitations imposed by authorities having jurisdiction. 
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1.13 SURFACE WATER CONTROL 
 
 A. Provide methods to control surface water to prevent damage to the Work, the Site, and 

adjoining properties in conformance with the requirements indicated on the Drawings. 
 
 B. Divert water away from excavations and other construction areas, and direct drainage to 

proper runoff courses as required to prevent any erosion, damage or nuisance to adjacent 
areas.  Contractor shall be responsible for damages caused by water disposal operations. 

 
 C. Provide, operate and maintain equipment and facilities of adequate size to control water. 
 
1.14 SPILL PREVENTION AND CONTROL 
 

A. Prepare, implement and maintain a Spill Prevention, Control and Countermeasures (SPCC) 
Plan for all on-site fueling operations (including gasoline, diesel, and lubricants) and other 
regulated operations.  The SPCC Plan shall include the requirements in the following 
paragraphs, at a minimum. 

 
B. Provide methods, means and facilities required to prevent contamination of soil, water or 

atmosphere by the discharge of noxious substances from construction operations, including 
the following: 

 
  1. Provide relatively impervious secondary containment and spill protection devices at 

all onsite vehicle maintenance facilities. 
 
    2. Collect all oil and other fluids discharged during vehicle maintenance operations in 

drums and dispose of properly.  Waste containers remaining on site for any length 
of time when Contractor is not present shall be left in secure areas, properly labeled 
and covered. 

 
C. Provide equipment and personnel to perform emergency measures required to contain 

significant spillages on-site, as determined necessary by the Engineer and Owner.  In the 
event of a release or threatened release of hazardous substances outside excavation areas, 
regardless of whether less than a reportable quantity is involved, Contractor shall 
immediately inform the Engineer. 

 
D. All Contractor's equipment used during construction shall conform to all current federal, 

state and local laws and regulations. 
 
1.15 DUST CONTROL 
 

A. Contractor shall control fugitive dust at all times, including weekends, holidays and hours 
when work is not in progress. 
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B. Maintain excavations, stockpiles, and other areas within the Work area free from 

particulates which would cause the air pollution standards to be exceeded or cause a 
hazard or nuisance. 

 
C. Provide all labor, materials and equipment, including water trucks and dust suppressant, 

needed to limit visible dust generation during the Work. 
 

D. Provide dust control measures required by all applicable regulatory requirements 
including the following: 

 
1. Wetting agents shall be used on a scheduled basis 
 
2. Trucks carrying soil shall be covered 

 
3. Soil stockpiles shall be located away from pedestrian areas 

 
4. Periodic street and sidewalk cleaning shall be provided 

 
1.16 STORAGE OF MATERIALS 
 
 A. Furnished products to be incorporated in the Work shall be stored within suitable structures 

and areas where approved by the Owner. 
 
 B. Size of storage structure(s) and storage areas shall be determined by Contractor and shall be 

adequate for proper storage of products specified in individual Specification sections.  
Allow for access and orderly provision for maintenance and for inspection of products. 

 
PART 2  PRODUCTS (NOT USED) 
 
PART 3  EXECUTION (NOT USED) 
 
 
 END OF SECTION 
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 SECTION 01575 
 TEMPORARY SOIL EROSION AND SEDIMENT CONTROL 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes construction of temporary measures to control soil erosion and sediment 

transport within the construction limits.  Temporary control measures shall be those that are 
needed prior to installation of permanent control features; or that are needed temporarily to 
control erosion that develops during normal construction activities. 

 
1.02 REFERENCES 
 
 A. "New York State Standards and Specifications for Erosion and Sediment Control”, New 

York State Department of Environmental Conservation (NYSDEC), August 2005 
 
1.03 QUALITY ASSURANCE 
 
 A. Comply with the requirements of pollution control laws, rules and regulations of 

governmental authorities having jurisdiction and applicable permit conditions as presented 
on the Drawings. 

 
1.04 SEQUENCING REQUIREMENTS 
 
      A. The use of temporary control measures shall be coordinated with the permanent erosion 

control features specified elsewhere in the Specifications to the extent practical, to assure 
effective and continuous erosion and sediment control. 

 
PART 2  PRODUCTS 
 
2.01 SILT FENCING 
 
 A. Silt fencing shall conform to the applicable requirements of the referenced NYSDEC 

publication as indicated on the Drawings. 
 
2.02 CONSTRUCTION ENTRANCE 
 
 A. Aggregate and geotextile for construction entrance shall be as indicated on the Drawings. 
 
2.03 OTHER TEMPORARY CONTROLS 
 
 A. Furnish materials for storm drain inlet protection, sediment traps, and other required 

temporary controls as indicated on the Drawings. 
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PART 3  EXECUTION 
 
3.01 GENERAL 
 

A. Install temporary erosion and sediment control measures prior to any land disturbance and 
in accordance with the requirements stated on the Drawings 

 
B. All Work shall be performed in such a manner that objectionable sediment shall not be 

created on land surfaces and in storm drains and watercourses through or adjacent to the 
Site. 

 
C. The Engineer shall have the authority to limit the surface area of erodible earth material 

exposed by clearing and grubbing, excavation, fill and grading operations. 
 

D. The Engineer shall also have the authority to direct the Contractor to: 
 

1. Alter the location, type and number of erosion and sediment control devices from 
that shown on the Drawings due to changes in drainage patterns created during 
construction; and 

 
2. Provide immediate, temporary or permanent erosion and sediment control measures 

to minimize adverse impact on land surfaces and in storm drains and watercourses 
on or adjacent to the Site. 

 
E. Incorporate all permanent erosion control measures (including seeding) into the Project at 

the earliest practical time. 
 

F. Erosion control measures shown on the Drawings are minimal requirements.  It is the 
responsibility of the Contractor to install additional measures as needed to control sediment, 
whether or not directed to add such measures by the Engineer. 

 
G. Temporary erosion and sediment control measures shall conform to the requirements of this 

Section and as indicated on the Drawings. 
 
3.02 INSTALLATION OF SILT FENCING 
 
 A. Prior to any land disturbance, install silt fencing in accordance with the standard procedures 

presented in the referenced NYSDEC publication as indicated on the Drawings. 
 
 B. Temporary silt fencing shall be installed at all locations indicated on the Drawings or as 

otherwise approved by the Engineer. 
 
 C. At the time of installation, the fabric will be rejected if it has defects, deterioration or 

damage incurred during manufacture, transportation, storage or installation. 
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3.03 CONSTRUCTION ENTRANCE 
 
 A. Construction entrance shall be constructed in accordance with the details and requirements 

indicated on the Drawings.  
 
 B. Any materials or mud spilled, dropped, washed, or tracked from vehicles from the site onto 

roadways or into storm drain drop inlets shall be removed as indicated on the Drawings. 
 
3.04 CONSTRUCTION OF OTHER TEMPORARY CONTROLS 
 
 A. Install and construct other required temporary erosion and sediment controls as indicated on 

the Drawings. 
 
3.05 INSPECTION AND MAINTENANCE 
 

A. Inspect silt fencing at a minimum frequency of once every week and after each significant 
rain event unless otherwise approved by the Engineer.  Make required repairs immediately.  
Replace silt fence fabric when it has deteriorated, is torn, loose or no longer effectively 
performs. 

 
B. Inspect and maintain all other temporary erosion and sediment control measures as required. 

 Replace or reconstruct when the measures no longer effectively perform 
 

C. Remove sediment deposits when deposits reach approximately one-half the height of storm 
drain inlet protection, sediment traps and silt fencing.  Sediment shall be spread over the 
ground surface within the limits of the asphalt cover prior to placement of aggregate base 
material. 

 
D. Maintain silt fencing, construction entrance, and other temporary erosion and sediment 

control measures until completion of the Work. 
 
3.06 REMOVAL OF TEMPORARY CONTROL MEASURES 
 
 A. Temporary erosion and sediment control measures shall not be removed until approved by 

the Engineer.  The upgradient areas shall be sufficiently stabilized with permanent erosion 
control measures as specified prior to removal. 

 
 
 END OF SECTION 
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 SECTION 01722 
 CONSTRUCTION SURVEYING 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes: field surveying for control and documentation of the lines, grades and 

elevations of the Work. 
 
1.02 QUALITY CONTROL 
 
 A. Record surveys which are required for review and approval of the Work shall be performed 

by a Registered Land Surveyor (RLS) licensed and registered in the State of New York, 
retained by the Contractor, and acceptable to the Engineer. 

 
 B. Day to day surveying for Contractor’s control purposes may be performed by Contractor’s 

own surveyors. 
 
1.03 SUBMITTALS 
 
 A. Submit record survey drawings (specified in subsection 3.02 of this Section), certified by 

the RLS, along with computer files on diskette in AutoCad 2004 or later format.  Redline 
mark-ups of the Project Drawings are not acceptable.  A digitized tracing of a manually 
drawn record survey drawing, derived from non-digital surveying techniques, is also not 
acceptable. 

 
1.04 SURVEY REFERENCE POINTS 
 

A. Benchmarks have been established for horizontal and vertical control for the Work.  Control 
datum for survey is that indicated on the Drawings. 

 
B. Verify locations of survey reference points prior to starting the Work.  Promptly notify 

Engineer and Owner of any discrepancies discovered. 
 
PART 2  PRODUCTS (NOT USED) 
 
PART 3  EXECUTION 
 
3.01 GENERAL SURVEY REQUIREMENTS 
 

A. Utilize recognized engineering survey practices appropriate for obtaining the information 
specified. 

 
B. Protect and preserve permanent reference points during construction. 

 
C. Promptly report to Engineer and Owner the loss or destruction of any reference point or 

relocation required because of changes in grades or other reasons.  Replace dislocated 
reference points based on original survey control.  Make no changes without prior written 
notice to Engineer and Owner. 
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D. The Work shall be executed in conformance with the lines and grades shown on the 

Drawings, unless otherwise approved by the Engineer and Owner. 
 

E. Establish elevations, lines and levels required for all items of the Work. 
 
3.02 DOCUMENTATION OF THE WORK 
 

A. Maintain a complete and accurate log of control and survey work as it progresses. 
 

B. Record survey drawings shall be prepared to fully document the Work as specified in 
individual specification sections. 

 
C. Promptly submit record survey drawings (with computer files) to Engineer for review at 

critical stages of construction as identified in the Construction Progress Schedule.  
 

D. Contractor’s RLS shall prepare and certify the record survey drawings. 
 
 
 
 END OF SECTION 
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 SECTION 02220 
 SITE DEMOLITION 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes demolition and removal of pavement and structures indicated on the 

Drawings, including the following: 
 

1. Asphalt and concrete pavement and slabs 
 

2. Chain link fencing 
 

3. Above-grade electrical utilities 
 
1.02 SUBMITTALS 
 
 A. Prepare and submit a Demolition Work Plan prior to commencement of demolition.  The 

Work Plan shall include procedures to be used for removal, handling, characterization, 
loading, off-site hauling and disposal of demolition materials.  The Work Plan shall also 
include information on proposed waste haulers, proposed disposal facility, and other 
necessary site-specific elements in conformance with the requirements of the Owner and 
all other applicable federal, state and local regulations. 

 
 B. Submit written certification of proper transport and final disposal of demolition materials to 

a permitted disposal facility. 
 
1.03 QUALITY ASSURANCE 
 
 A. Conform to applicable local, state, and federal regulations (including 29 CFR 1926, Part T 

– Demolition) related to operation of equipment and tools, protection of persons and 
property, and environmental controls. 

 
1.04 PROJECT CONDITIONS 
 
 A. During demolition and removal, use all procedures necessary to assure that no portion of the 

structures, either that to be removed or to remain, become a hazard to persons by instability 
or other condition. 

 
 B. Notify affected utility companies before starting work and comply with their requirements. 
 
 C. Notify all local, state, and federal agencies having jurisdiction and complete all necessary 

forms required for demolition work. 
 
PART 2 PRODUCTS (NOT USED) 
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PART 3 EXECUTION 
 
3.01 PREPARATION FOR DEMOLITION 
 
 A. By careful study of the Drawings and these Specifications, determine the location and 

extent of demolition to be performed. 
 
 B. If not indicated to be removed, shut off, cap, and otherwise protect existing public utility 

lines in the area of demolition in accordance with the requirements of the Owner or public 
agency having jurisdiction. 

 
3.02 REMOVAL OF CURBS 
 

A. Cut and remove existing granite curb where indicated on the Drawings. 
 

B. Remove curb at joint nearest the indicated removal limits or saw cut between joints as 
approved by the Engineer. 

 
C. Temporarily stockpile removed curbing for installation along the edge of the road at 

existing curb cut as indicated on the Drawings.  Excess curbing shall be removed from the 
Site.  

 
D. Maintain saw cuts in good order until construction is completed. 

 
3.03 REMOVAL OF ASPHALT AND CONCRETE 
 
 A. Designated areas of existing asphalt and concrete shall be cut as specified herein, and as 

shown on the Drawings, for installation of new storm drainage pipes and structures and for 
site grading.  Conform to the additional requirements in Section 02317. 

 
 B. Use an adequately powered, water-cooled, mechanical saw with a diamond-edge blade or 

abrasive wheel, unless otherwise approved by the Engineer. 
 
 C. Cut pavement and slabs in uniform line around perimeter of each excavation and along the 

road pavement edge at Site access turn-out.  Limit the area to be removed to the smallest 
practical area to accomplish the work in accordance with the project requirements. 

 
 D. Break up and remove asphalt and concrete using suitable equipment. 
  
 E. Maintain cuts in good order until construction is completed adjacent to removed asphalt and 

concrete. 
 
3.04 REMOVAL OF CHAIN LINK FENCING 
 
 A. Remove existing fencing (including fabric, posts and accessories) at locations indicated on 

the Drawings. 
 
 B. Remove fence posts and concrete footings to full depth. 
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3.05 REMOVAL OF LIGHT/POWER POLES 
 

A. Coordinate with electrical utility owner for de-energizing of power lines on poles to be 
removed within the limits of construction as indicated on the Drawings. 

 
B. Remove designated existing overhead power lines, light fixtures, guy wires, guy anchors, 

poles, and all other accessories attached to the poles.  
 
 C. Excavate and remove power poles to full depth.  Soil excavated for removal of poles shall 

be used as backfill.  Place and compact backfill as specified in Section 02316. 
 
3.06 DISPOSAL OF REMOVED MATERIALS 
 
 A. Disposal of removed materials shall comply with all applicable local, state and federal 

regulations. 
 
 
 END OF SECTION 
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SECTION 02230 
SITE CLEARING 

 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes clearing, grubbing and disposal of vegetation. 
 
1.02 PROJECT CONDITIONS 
 
 A. Implement temporary erosion and sediment control measures prior to clearing of vegetation 

as specified in Section 01575. 
 
 B. Site clearing shall be performed in a manner that does not damage existing pavement, 

structures or other facilities not indicated to be removed. 
 
 C. Conform to applicable local codes for disposal of cleared and grubbed vegetation. 
 
PART 2  PRODUCTS (NOT USED) 
 
PART 3  EXECUTION 
 
3.01 CLEARING AND GRUBBING 
 

A. Cut and remove trees, brush, grass and other vegetation down to the existing ground surface 
within the limits of construction. 

 
B. Remove tree limbs, branches and other vegetative debris from debris piles. 

 
C. Grind tree stumps and roots to a minimum depth of 12 inches below existing grade. 

 
3.02 DISPOSAL OF VEGETATION 
 

A. Cleared vegetation that is removed above the ground surface shall be chipped and placed 
on-site or transported off-site and disposed as specified in the following paragraphs. 

 
B. Limbs, branches, foliage, and brush shall be chipped and placed on-site as approved by the 

Engineer.  Chipping and placement shall include reducing woody materials to chips by the 
use of an appropriate chipping machine and placement in place by broadcasting or other 
acceptable methods.  Chipped vegetation shall be spread over the ground surface and shall 
not exceed six inches total thickness. 

 
C. Logs and timber consisting of tree sections cut at the ground surface and excluding any 

roots, stumps, or logs retrieved from excavations shall be disposed off-site.    
 

D. All soil adhering to plant material shall be removed prior to off-site disposal. 
 

E. Conform to all applicable local, state and federal regulations for transport and disposal of 
vegetation. 
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F. Burning of cleared vegetation will not be allowed. 

 
 
 END OF SECTION 
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SECTION 02240 
TEMPORARY DEWATERING 

 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes temporary dewatering requirements for excavations and in-place 

abandonment of below-grade structures. 
 
1.02 DESIGN REQUIREMENTS 
 
 A. Contractor shall be responsible for the design of all temporary dewatering systems if 

required for excavations below groundwater. 
 
 B. Dewatering systems shall be designed to provide a working area free of standing water until 

construction is completed in each excavation.  Water shall be pumped, drained by gravity or 
removed by other means, and discharged as specified in this Section. 

 
 C. The extent of control of water includes, but is not limited to: 
 
  1. Furnishing, installing and operating all necessary pumps, piping and accessories. 
 
  2. Removing such temporary works and equipment after they have served their 

purpose. 
 
1.03 SUBMITTALS 
 
 A. Submit a plan for control of water to the Engineer for review.  The plan shall indicate: 

method of dewatering to be used; location of sumps or pumps as applicable; and how water 
will be discharged. 

 
1.04 QUALITY ASSURANCE 
 
 A. The Contractor shall have demonstrated experience in dewatering operations of the type 

required in the proposed work. 
 
1.05 PROJECT CONDITIONS 
 
 A. Some subsurface information has been obtained and is available for review by the 

Contractor.  The Contractor is responsible for determining the character of materials, extent 
of groundwater or other conditions to be encountered.  No warranty, either expressed or 
implied, is made as to the accuracy of the subsurface information presented. 

 
1.06 COORDINATION 
 
 A. Dewatering work shall be coordinated with other phases of the Work to comply with the 

approved schedule, to provide required conditions for stability of excavations, control of 
groundwater during excavation activities, and proper discharge of removed groundwater as 
specified. 



   
 
 

 

IWS – OU3 Asphalt Cover Temporary Dewatering 
MACTEC Project No. 6100-07-0005 02240 - 2 March 9, 2007 

 
PART 2  PRODUCTS 
 
2.01 EQUIPMENT 
 
 A. Provide and maintain at all times proper and approved pumping machinery of sufficient 

capacity to meet the maximum requirements for the removal of groundwater from 
excavations as specified. 

 
 B. Keep on hand, or have immediate access to, additional pumps of sufficient capacity to 

provide reasonably for any breakdown or to dewater the work in case of flooding. 
 
 C. Sufficient suction and discharge hose or piping shall be available for adequate discharge of 

pumped liquids without causing erosion, sedimentation or other adverse consequences. 
 
PART 3  EXCAVATION 
 
3.01 DEWATERING 
 
 A. If encountered during excavations, the groundwater surface shall be lowered to a depth of at 

least two feet below the required bottom of excavation. 
 
 B. Dewatering shall be accomplished by pumping directly from excavation bottom unless 

otherwise approved by the Engineer. 
 
 C. Maintain and operate the dewatering equipment until excavation of materials, and 

placement and compaction of backfill or fill material is complete up to at least two feet 
above the natural ground-water level and as approved by the Engineer. 

 
 D. Removal of liquids shall not interfere with other work. 
 
 E. Provide erosion and sediment control necessitated by the liquids removal operations. 
 
3.02 HANDLING AND DISCHARGE OF LIQUIDS 
 
 A. All water removed during dewatering operations shall be discharged on-site where directed 

by the Engineer using approved equipment and methods. 
 
3.03 REMOVAL OF DEWATERING SYSTEMS 
 
 A. Deactivate and remove dewatering systems prior to completion of the Work. 
 
 

END OF SECTION 
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 SECTION 02284 
 ABANDONMENT AND RECONSTRUCTION OF FACILITIES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes: abandonment of utilities; and reconstruction of the tops of monitoring 

wells. 
 
1.02 REFERENCES 
 

A. ASTM International: 
 

1. ASTM A 778, Standard Specification for Welded, Unannealed Austenitic 
Stainless Steel Tubular Products 

 
2. ASTM C 33, Standard Specification for Concrete Aggregates 

 
3. ASTM C 150, Standard Specification for Portland Cement 

 
1.03 PROJECT CONDITIONS 
 

A. Monitoring wells to be reconstructed are indicated on the Drawings. 
 

B. Contractor is responsible for notifying, and coordinating with, the City of Niagara Falls 
for abandonment of utilities.  Comply with the applicable requirements of the City 
regarding the locations and methods of utility abandonment. 

 
C. Work shall be performed in a manner that does not disturb existing adjacent utilities and 

other facilities that are not indicated to be removed. 
 
PART 2 PRODUCTS 
 
2.01 GROUT 
 
 A. Grout shall be a pumpable mixture of Portland cement, sand and potable water.  Grout 

shall have a minimum 28-day compressive strength of 2,000 psi. 
 
 B. Cement shall be Type I or II Portland cement complying with ASTM C 150. 
 
2.02 CONCRETE FOR WELL RECONSTRUCTION 
 
 A. Concrete for well pads shall consist of Type I or II Portland cement complying with 

ASTM C 150, aggregates complying with ASTM C 33, and clean water.  Concrete shall 
have a minimum 28-day compressive strength of 3000 psi. 
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2.03 MONITORING WELL RISERS AND FITTINGS 
 

A. Monitoring well riser pipe extensions shall be fabricated of Grade TP 316L stainless steel 
and conform to ASTM A 778.  Pipe diameter shall be as indicated on the Drawings. 

 
 B. Furnish vented slip cap for top of each riser. 
 
2.04 CEMENT-BENTONITE GROUT 
 
 A. Portland cement-bentonite grout shall be a mixture of Type II or IV Portland cement 

(complying with ASTM C 150) and clean water in the proportion of 5 to 6 gallons of water 
per 94-pound bag of cement.  The mix shall also contain approximately two to six percent 
sodium bentonite by weight.   

 
2.05 PROTECTIVE COVERS 
 
 A. Protective covers shall be lockable stand-up galvanized well covers manufactured by Boart 

Longyear, Part Number TC-200, or approved equal. 
 
2.06 WELL MANHOLE 
 
 A. Well manhole shall be leak-resistant cast iron manholes, eight-inch minimum inside 

diameter, with 12-inch length sheet metal or HDPE skirt.  Well manhole shall meet 
AASHTO H-20 traffic rating.  Lid shall be painted white with a black monitoring well 
triangle and labeled “Monitoring Well”. 

 
PART 3 EXECUTION 
 
3.01 GROUTING EQUIPMENT 
 
 A. The grout plant shall be equipment designed for this type of work.  Mixers shall be 

capable of complete uniform mixing of the materials and shall be of sufficient capacity to 
continuously feed each pumping unit at its normal pumping rate.  Pumps shall be capable 
of developing the required pressure based on the Contractor’s calculations to achieve the 
specified results. 

 
 B. Positive displacement meters, marked holding tanks, or other suitable devices shall be 

used to correctly measure both the mix and the quantity of grout pumped. 
 
 C. Pressure injection hoses, fittings, valves, pressure gauges, and other appropriate materials 

and equipment shall be provided to achieve a continuous supply of grout and accurate 
pressure control.  

 
3.02 PREPARATION FOR ABANDONMENT 
 
 A. Protect existing structures, utilities, monitoring wells, fences and all other facilities that are 

not designated to be removed. 
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 B. A site review attended by appropriate City of Niagara Falls personnel shall be performed 
prior to abandonment of existing utilities.  The review shall include, but is not to be limited 
to, the following: 

 
  1. Review "as built" construction drawings if available; 
 
  2. Locate utilities to be abandoned; and 
 
  3. Locate nearby underground utility pipelines and conduits. 
 
 C. Personnel shall wear proper personal protective equipment during the working period.  

Explosimeters or combustible gas indicators and oxygen meters shall be readily available 
and shall be used as appropriate. 

 
 D. No person shall enter any manhole or any other underground facility unless proper OSHA 

Confined Space Entry Procedures are followed. 
 
3.03 REMOVAL OF LIQUIDS AND DEBRIS 
 
 A. Remove liquids and residues from the manholes and riser pipes using explosion-proof or 

air-driven pumps, hand pumps or other appropriate equipment and methods. 
 
 B. All removed liquids and residues shall be containerized, characterized and disposed off-site 

in accordance with all applicable local, state and federal regulations unless otherwise 
approved by the Engineer. 

 
 C. Continue dewatering operations if required to handle inflow until completion of placement 

of grout or granular fill materials as applicable.   
 
3.04 REMOVAL OF STRUCTURE TOPS AND PIPING 
 
 A. Cut and remove tops of riser pipes.  Remove manhole frames, covers of designated existing 

manholes to be abandoned.  Remove tops of the manhole structures as required for 
placement and compaction of granular fill. 

 
 B. Disconnect and remove exposed piping, electrical conduits, and accessories from the 

interior of the structures if required for in-place abandonment. 
 
 C. Dispose of all removed materials off-site as specified in Section 02220. 
 
3.05 GROUTING OF BELOW-GRADE STRUCTURES 
 

A. Riser pipes and associated below-grade structures shall be grouted in-place as specified in 
the following paragraphs unless otherwise approved by the Engineer.  Existing manholes 
shall be filled with granular material instead of grout as specified in subsection 3.06. 

 
B. Use suitable methods and equipment to control flow of grout so that complete filling 

without voids is achieved. 
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C. The volume of grout to be injected shall be determined by the Contractor based on field 
measurements of the structure and pipe dimensions. Provide additional volume of grout 
as required to achieve the specified results. 

 
D. Install relief vents if required for the injection of grout.  

 
E. Grout shall be pumped using suitable equipment and methods to achieve complete filling 

of the structures and pipes. 
 
F. Grouting shall not be considered complete until the grout exiting the air vents is 

consistent with the grout which is being pumped in, based on test results. 
 
G. Allow a minimum of 24 hours for grout to harden prior to initiation of subsequent 

construction activities in the vicinity of the structures. 
 
3.06 FILLING OF MANHOLE STRUCTURES 
 

A. Place granular fill material in manholes using equipment and methods that will provide 
proper compaction of the fill as specified. 

 
B. Place granular fill material in layers of approximately 12-inch thickness and compact 

using a backhoe bucket or other suitable equipment to provide a suitably stabilized fill as 
approved by the Engineer. 

 
C. Continue placement and compaction of granular fill material up to existing grade. 

 
3.07 RECONSTRUCTION OF MONITORING WELL TOPS 
 

A. Protect existing monitoring wells from damage during the Work.  Damage shall be defined 
as disturbance to the well, which causes it to be no longer plumb or damages the surface 
seal.  Repair or replace damaged wells as directed by the Engineer. 

 
B. Monitoring well reconstruction shall be performed using methods that will not 

contaminate the existing wells.  Protect open risers (casings) to prevent entrance of 
foreign debris.  Prior to cutting casing, install a temporary plug in the casing to prevent 
pipe cuttings or other debris from entering the casing. 

 
C. The tops of monitoring wells within the limits of construction affected by changes in 

grade shall be reconstructed as indicated on the Drawings and specified in the following 
paragraphs. 

 
D. Adjust top of riser as required to achieve final elevation shown on the Drawings.  

Depending on the location, install additional riser pipe with approved couplers or cut top 
of riser pipe as applicable. 

 
E. The well reconstruction shall include continuous cement-bentonite concrete grout from 

the existing to finish grade. 
 

F. Install well manhole or protective cover at the top of monitoring wells as shown on the 
Drawings. 
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G. Construct concrete well pad around the well to the dimensions indicated on the Drawings. 

 The finished surface of the concrete well pad shall slope away from the protective cover 
or well manhole to the outside edge. 

 
H. Dispose of removed materials as specified in Section 02220. 

 
 
 END OF SECTION 
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 SECTION 02310 
 GRADING 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes excavation, fill placement and grading required for subgrade construction 

and other site grading as part of the asphalt cover construction. 
 
1.02 REFERENCES 
 

A. ASTM International: 
  
  1. ASTM D 698, Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Standard Effort 
 
  2. ASTM D 1556, Standard Test Method for Density and Unit Weight of Soil in Place 

by the Sand-Cone Method 
 
  3. ASTM D 2216, Standard Test Method for Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass 
 
  4. ASTM D 2487, Standard Classification of Soils for Engineering Purposes (Unified 

Soil Classification System) 
 
  5. ASTM D 2922, Standard Test Methods for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth) 
 
  6. ASTM D 3017, Standard Test Method for Water Content of Soil and Rock in Place 

by Nuclear Methods (Shallow Depth) 
 
1.03 SUBMITTALS 
 
 A. Submit the following for review prior to commencement of the work of this Section: 
 

1. Documentation of analytical laboratory qualifications as specified in subsection 
1.04.B. 

 
2. Results of chemical testing of proposed fill materials. 

 
3. Certifications by material supplier for proposed borrow materials (if used) showing 

conformance with the Specifications. 
 
 B. Submit written reports of all specified tests showing conformance of the materials and 

constructed work with the Specifications. 
 
 C. Submit record survey drawing of completed subgrade as specified in this Section. 
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1.04 QUALITY ASSURANCE 
 
 A. Contractor shall retain the services of an approved independent Quality Control firm to 

determine conformance of earthwork materials and constructed work with the 
Specifications. 

 
 B. Contractor shall retain the services of an independent chemical testing laboratory to perform 

specified chemical analyses of proposed imported materials.  The laboratory shall have a 
valid US Army Corps of Engineers certification and/or National Environmental Laboratory 
Accreditation Program (NELAP) certification for the specified test methods and matrix. 

 
 C. Record surveys shall be performed by the Contractor’s Registered Land Surveyor as 

specified. 
 
1.05 PROJECT CONDITIONS 
 
 A. Work shall be performed in a manner that does not disturb existing monitoring wells, 

utilities, fencing, pavement, structures, or other facilities not indicated to be removed.  
Damage caused by the Contractor to facilities not indicated to be removed shall be repaired 
or replaced. 

 
 B. Contractor shall not remove disturbed soils within the limits of the asphalt cover from the 

Site.  However, excavation, grading and compaction of surface materials will be necessary 
for subgrade preparation. 

 
PART 2  PRODUCTS 
 
2.01 SOURCE QUALITY CONTROL 
 
 A. Proposed materials shall be approved by the Engineer as specified prior to delivery and use 

in the construction. 
 
 B. Prior to use of soils from off-site borrow source(s), chemical analyses of proposed 

borrow material shall be performed by an approved chemical testing laboratory retained 
by the Contractor. 

 
1. Contractor shall identify the proposed borrow source for imported materials, 

perform sampling, submit the samples to an analytical laboratory for testing, and 
review the analytical test results. 

 
2. A minimum of one composite sample per proposed borrow source shall be obtained 

and analyzed.  The following laboratory analyses shall be performed: 
 

a. Target Compound List (TCL) organics 
 

b. Priority Pollutant List (PPL) metals analysis 
 

3. The analytical laboratory shall provide test results as a Level III Data Package. 
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 C. Chemical analysis is not required for processed aggregates. 
 
2.02 SOIL FILL 
 
 A. Soil Fill to be used for construction of the asphalt cover subgrade shall be obtained from on-

site grading operations and from approved off-site borrow sources. 
 
 B. Soil Fill obtained from off-site borrow sources shall conform to the following 

specifications:  
 
  1. Fine gravel, sands with fines (SM, SC), silt (ML), inorganic clay (CL), or blends of 

these materials, as defined by the Unified Soil Classification System (USCS). 
 
  2. Free of stones larger than approximately three inches in greatest dimension, and 

substantially free of roots, trash and other material which may be compressible or 
which cannot be compacted properly. 

 
 C. Physical Testing of Soil Fill: 
 
  1. Soil Classification (ASTM D 2487):  Minimum of one test for each change in 

material. 
 
  2. Moisture-Density Curve (ASTM D 698):  Minimum of one test for each change in 

material. 
 
PART 3  EXECUTION 
 
3.01 FIELD QUALITY CONTROL 
 
 A. The following tests shall be performed during placement of Soil Fill: 
 
  1. In-Place Density (using ASTM D 2922, ASTM D 1556, or other appropriate test 

methods):  Minimum of one test per lift per 1,000 square yards (or fraction thereof) 
of material placed, and at every change in material. 

 
  2. Moisture Content (using ASTM D 3017, ASTM D 2216, or other appropriate test 

method): Minimum of one test per lift per 1,000 square yards (or fraction thereof) 
of material placed, and at every change in material. 

 
  3. In-place density and moisture content testing performed using nuclear instruments 

shall be checked by comparison to test results using laboratory methods. 
 
C. A record survey drawing of the completed subgrade shall be prepared and submitted to 

the Engineer for review before proceeding with subsequent placement of aggregate base 
course.  At a minimum, survey finished surface elevations of the subgrade on a grid 
pattern with a maximum spacing of 25 feet. 

 
3.02 SITE PREPARATION 
 

A. The Contractor’s surveyor shall lay out the limits and elevations for site grading. 
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B. Abandon existing utilities and remove structures as indicated on the Drawings and specified 

in individual specification sections. 
 

C. Remove vegetation as indicated on the Drawings and specified in Section 02230. 
 

D. Metal and other miscellaneous debris located in existing debris piles and fill areas on the 
Site shall be removed from the Site and disposed in accordance with all applicable local, 
state and federal regulations. 

 
E. Existing rock in debris piles shall be relocated on-site as follows: 

 
1. Relocate to areas of the Site that will require a minimum of 18 inches of subgrade 

fill. 
 
2. Place the rock in one layer to a maximum height of approximately six inches.  The 

top of the relocated rock shall be no higher than 12 inches below the subgrade 
elevation for the aggregate base course. 

 
3. Place Soil Fill, stones and aggregate over the rock to fill voids between rocks and 

compact and consolidate the materials to the extent practical. 
 
3.03 PROOF-ROLLING 
 
 A. After initial grading as specified in paragraph 3.04.A, the existing surface within the limits 

of the asphalt cover shall be proof-rolled. 
 
 B. Proofrolling shall be performed during a suitable period of dry weather.  A heavily 

loaded dump truck or similar approved construction equipment shall be used for 
proofrolling.  The equipment shall make at least four passes over the full extent of 
subgrade soils.  The vehicle shall have a minimum weight of 30,000 pounds for a 4-
wheel vehicle or equivalent. 

  
 C. Soft, organic, highly plastic, or excessively wet soils which pump, rut or wave during 

proofrolling shall be stabilized as required to provide a suitable subgrade for asphalt cover 
construction. 

 
3.04 GRADING AND PLACEMENT OF FILL 
 

A. Grade existing surface materials and place on-site in areas requiring fill.  Placement and 
compaction of the material shall conform to the specifications for Soil Fill in the following 
paragraphs. 

 
B. Place Soil Fill (including existing surface materials) in uniform lifts not exceeding eight 

inches loose lift thickness. Compact each lift to a minimum of 98 percent of the material's 
maximum dry density as determined by ASTM D 698. 

 
C. Maintain the moisture content of Soil Fill to within plus or minus three percentage points of 

the soil’s optimum moisture content. 
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D. Uniformly grade the surface so that no obstruction to drainage from other sections of the 
Site is created at any time.  The finished surface shall be free from irregular surface 
changes. 

 
E. The surface shall be graded to achieve the required subgrade elevations for aggregate base 

course construction.  Grade to within a tolerance of plus or minus one inch. 
 

F. Compacted Soil Fill that does not meet the specified density requirement shall be 
scarified, the moisture content adjusted, and the area recompacted and retested. 

 
G. Based on the results of surveying of the finished surface of aggregate base subgrade, 

areas that are not constructed to the required elevations, within specified tolerance, shall 
be adjusted. 

 
3.06 MAINTENANCE AND PROTECTION 
 
 A. Protect graded areas from traffic and erosion, and keep free from trash. 
 
 B. Damage to any compacted lift at any time during the course of construction, such as rutting 

under the loads imposed by earth-moving or hauling equipment or damage due to erosion 
from rainfall events shall be fully repaired prior to placement of any overlying materials. 

 
C. Repair of damaged areas shall include scarifying the surface, reshaping, and compacting to 

the required density. 
 

END OF SECTION 



    
 
 
 SECTION 02316 
 EXCAVATING AND BACKFILLING FOR UTILITY STRUCTURES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes excavation, backfill and compaction for the installation of manholes, drop 

inlets and headwalls.  Section does not include trench excavation and backfilling for 
installation of piping. 

 
1.02 REFERENCES 
 

A. ASTM International: 
 
  1. ASTM D 698, Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Standard Effort 
 
  2. ASTM D 1556, Standard Test Method for Density and Unit Weight of Soil in Place 

by the Sand-Cone Method 
 
  3. ASTM D 2216, Standard Test Method for Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass 
 
  4. ASTM D 2937, Standard Test Method for Density of Soil in Place by the Drive-

Cylinder Method 
 
  5. ASTM D 3017, Standard Test Method for Water Content of Soil and Rock in Place 

by Nuclear Methods (Shallow Depth) 
 

B. “Standard Specifications”, 2002, New York State Department of Transportation 
(NYSDOT Specifications) 

 
1.03 SUBMITTALS 
 
 A. Submit the following for review prior to commencement of the work of this Section: 
 
  1. Certifications by material suppliers for proposed borrow materials showing 

conformance with the Specifications as applicable. 
 
 B. Submit written reports of all specified tests showing conformance of the materials and 

constructed work with the Specifications. 
 
1.04 QUALITY ASSURANCE 
 
 A. Contractor shall retain the services of an approved independent Quality Control firm to 

determine conformance of earthwork materials and constructed work with the 
Specifications. 
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1.05 PROJECT CONDITIONS 
 
 A. The Contractor is solely responsible for excavation slope stability.  Excavation work shall 

be in compliance with applicable OSHA regulations. 
 
PART 2  PRODUCTS 
 
2.01 SOURCE QUALITY CONTROL 
 
 A. If borrow fill is required, proposed materials and source shall be approved for suitability by 

the Engineer as specified prior to delivery and use in the construction. 
 
 B. The Engineer will also determine: 
 
  1. The suitability of on-site excavated materials for use as backfill material. 
 
  2. The suitability of excavated bottom for structure foundation.  
 
2.02 CRUSHED STONE BASE FOR STRUCTURES 
 
 A. Crushed stone base material shall consist of coarse aggregate conforming to the applicable 

material requirements in subsection 703-02 of the NYSDOT Specifications.  Gradation 
shall be as specified in Table 703-4 of the NYSDOT Specifications for size number 1 
coarse aggregate as summarized in the following table: 

 
Sieve Size Percent Passing, by Weight

1 inch 100 
1/2 inch 90 - 100 
1/4 inch 0 - 15 

 
2.03 BACKFILL MATERIAL 
 
 A. Soil used for backfill around utility structures shall consist of on-site material obtained 

during excavation and grading, provided that it is substantially free of rocks larger than 
approximately three inches in greatest dimension, roots, trash and other material which may 
be compressible or which cannot be compacted properly. 

 
 B. Testing of Backfill Material: 
 
  1. Moisture-Density Curve (ASTM D 698):  Minimum of one test for each visible 

change in material. 
 
PART 3  EXECUTION 
 
3.01 FIELD QUALITY CONTROL 
 
 A. Testing of Backfill: 
 
  1. In-Place Density (using ASTM D 1556 or ASTM D 2937):  Minimum of one test 
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for every three lifts of backfill placed at each structure. 
 
  2. Moisture Content (using ASTM D3017, ASTM D2216, or other appropriate test 

method): Minimum of one test for every three lifts of backfill placed at each 
structure. 

 
3.02 PREPARATION 
 
 A. Establish required limits and elevations for excavations. 
 
 B. Implement, operate and maintain a dewatering system as required to control groundwater 

for excavation, installation of structures, and backfill in conformance with the requirements 
of Section 02240. 

 
3.03 EXCAVATING AND PREPARATION OF SUBGRADE 
 

A. Excavate to the dimensions and elevations required for installation of structures.  Slope 
sides of excavations and provide shoring and bracing as required to conform to applicable 
OSHA regulations. 

 
B. Excavate in a manner and sequence that will provide proper drainage at all times. 

 
C. Do not disturb materials below the required bottom of excavations unless otherwise 

required and approved by the Engineer. 
 

D. Place and compact Crushed Stone Base material under structures to the depth indicated on 
the Drawings.  Accurately grade the Crushed Stone Base to the required for elevation to 
provide a firm and uniform bearing for the structure. 

 
E. Maintain side slopes of excavations in a safe condition until completion of excavation, 

structure installation and backfilling. 
 
3.04 BACKFILLING AROUND STRUCTURES 
 
 A. Place and compact backfill as promptly as progress of the Work permits, but not until 

completion of the following: 
 
  1. Acceptance by the Engineer of construction below finish grade. 
 
  2. Removing concrete formwork, if applicable. 
 
  3. Removing shoring and bracing as the excavation is backfilled, if applicable. 
 
  4. Removing trash and debris. 
 
 B. Placing Backfill 
 
  1. Place backfill in lifts not more than eight inches loose thickness. 
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  2. Do not place backfill on surfaces that are muddy or frozen. 
 
  3. Place backfill evenly adjacent to structures, to required finish grade. 
 
  4. Take care to prevent unbalanced forces against structures by carrying the material 

uniformly around the structure to approximately the same elevation in each lift. 
 
 C. Compacting of Backfill 
 
  1. Except as required in the following paragraph 2, compact each layer of backfill 

material to a minimum of 95 percent of the material's maximum dry density as 
determined by ASTM D 698. 

 
  2. Backfill placed within 24 inches of the aggregate base course subgrade for asphalt 

cover shall be compacted to a minimum of 98 percent of the material's maximum 
dry density as determined by ASTM D 698. 

 
 D. Place backfill up to existing grade or aggregate base course subgrade as applicable.  
 
 

END OF SECTION 
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 SECTION 02317 
 TRENCHING AND BACKFILLING  
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes excavation, backfill and compaction for the installation of underground 

pipelines. 
 
1.02 REFERENCES 
 

A. ASTM International: 
 
  1. ASTM D 448, Standard Classification for Sizes of Aggregate for Road and Bridge 

Construction 
 
  2. ASTM D 698, Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Standard Effort 
 
  3. ASTM D 1556, Standard Test Method for Density and Unit Weight of Soil in Place 

by the Sand-Cone Method 
 
  4. ASTM D 2216, Standard Test Method for Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass 
 
  5. ASTM D 2937, Standard Test Method for Density of Soil in Place by the Drive-

Cylinder Method 
 
  6. ASTM D 3017, Standard Test Method for Water Content of Soil and Rock in Place 

by Nuclear Methods (Shallow Depth) 
 

B. “Standard Specifications”, 2002, New York State Department of Transportation 
(NYSDOT Specifications) 

 
1.03 SUBMITTALS 
 
 A. Submit the following for review prior to commencement of the work of this Section: 
 
  1. Certifications by material suppliers for proposed borrow materials showing 

conformance with the Specifications as applicable. 
 
 B. Submit written reports of all specified tests showing conformance of the materials and 

constructed work with the Specifications. 
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1.04 QUALITY ASSURANCE 
 
 A. Contractor shall retain the services of an approved independent Quality Control firm to 

determine conformance of earthwork materials and constructed work with the 
Specifications. 

 
1.05 PROJECT CONDITIONS 
 
 A. The Contractor is solely responsible for excavation slope stability.  Excavation work shall 

be in compliance with all applicable OSHA regulations. 
 
PART 2  PRODUCTS 
 
2.01 SOURCE QUALITY CONTROL 
 
 A. If borrow fill is required, proposed materials and source shall be approved for suitability by 

the Engineer as specified prior to delivery and use in the construction. 
 
 B. The Engineer will also determine: 
 
  1. The suitability of on-site excavated materials for use as Pipe Bedding and Initial 

Trench Backfill. 
 
  2. The suitability of excavated trench bottom for pipe foundation.  
 
2.02 STABILIZATION MATERIAL 
 
 A. Stabilization Material shall consist of coarse aggregate with gradation conforming to size 

number 57 aggregate as defined in ASTM D 448. 
 
2.03 PIPE BEDDING AND INITIAL TRENCH BACKFILL MATERIAL 
 
 A. Pipe bedding material and initial trench backfill material shall consist of coarse aggregate 

conforming to the applicable material requirements in subsection 703-02 of the NYSDOT 
Specifications.  Gradation shall be as specified in Table 703-4 of the NYSDOT 
Specifications for size number 1 coarse aggregate as summarized in the following table: 

 
Sieve Size Percent Passing, by Weight

1 inch 100 
1/2 inch 90 - 100 
1/4 inch 0 - 15 

 
2.04 FINAL TRENCH BACKFILL 
 
 A. Final Trench Backfill for pipe installed under asphalt cover shall consist of materials 

obtained from trench excavation, provided that it is substantially free of material which may 
be compressible or which cannot be compacted properly. 

 
 B. Testing of Trench Backfill Material ((under asphalt cover): 
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  1. Moisture-Density Curve (ASTM D 698):  Minimum of one test for each visible 

change in material. 
 
 C. Final Trench Backfill for pipe installed across road shall be as indicated on the Drawings. 
 
PART 3  EXECUTION 
 
3.01 FIELD QUALITY CONTROL 
 
 A. Testing of Final Trench Backfill (under asphalt cover): 
 
  1. In-Place Density (using ASTM D 1556 or ASTM D 2937):  Minimum of one test 

for every three lifts of backfill placed and for every 200 linear feet of trench, 
including at the road crossing. 

 
  2. Moisture Content (using ASTM D3017, ASTM D2216, or other appropriate test 

method): Minimum of one test for every three lifts of backfill placed and for every 
200 linear feet of trench, including at the road crossing. 

 
3.02 PREPARATION 
 
 A. Establish required alignment and elevations for trench excavation. 
 
 B. Implement, operate and maintain a dewatering system as required to control groundwater 

for trench excavation, pipe installation and backfill in conformance with the requirements of 
Section 02240. 

 
3.03 TRENCH EXCAVATION AND PIPE BEDDING 
 

A. Excavate trenches for pipe installation where indicated on the Drawings and as specified in 
the following paragraphs. 

 
B. Excavation and preparation of pipe bedding shall conform to the details shown on the 

Drawings. 
 

C. The depth of trench excavation shall be as required to provide the required invert elevations 
and pipe bedding for the pipe.  Excavate trenches to the width necessary for proper 
installation of the piping as indicated on the Drawings, and in compliance with OSHA 
regulations regarding trench excavation. 

 
D. The maximum length of open trench shall be no more than 200 linear feet unless otherwise 

approved by the Engineer. 
 

E. Sloping, sheeting or bracing shall be used as necessary to prevent failure of the trench 
banks.  All trench protection shall conform to OSHA safety standards.  
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F. If existing material below the trench bottom grade is unsuitable for properly laying pipe 
(such as excessively soft soil), excavate and remove the unsuitable material to a minimum 
depth of six inches below the base of the pipe or as otherwise determined by the Engineer.  
Replace the removed unsuitable material with Stabilization Material.  Stabilization Material 
shall be placed in horizontal loose lifts no greater than six inches and lightly” compacted.  
“Light” compaction for purposes of trench stabilization is defined as spreading and tamping 
with a backhoe bucket to ensure reasonable uniformity of stabilized trench bottom. 

 
G. Place and compact Pipe Bedding Material to the depth indicated on the Drawings.  

Accurately grade the Pipe Bedding Material to the required invert elevation and to provide a 
firm and uniform bearing for piping. 

 
3.04 PIPE INSTALLATION 
 
 A. The Engineer must approve pipe bedding prior to placement of piping. 
 
 B. Install piping as shown on the Drawings and as specified in Section 02632. 
 
3.05 BACKFILLING AND COMPACTING 

 
A. Initial Trench Backfill shall be placed on both sides of the pipe at the same time and to 

approximately the same elevation.  Correct any pipe displacements before proceeding. 
 

B. Continue placement and compaction of Initial Trench Backfill over the pipe.  Place in six-
inch lifts up to approximately 12 inches above the top of the pipe. 

 
C. Each lift of Initial Trench Backfill shall be thoroughly compacted using manually-guided 

compaction equipment. 
 

D. Do not place Final Trench Backfill until the piping system as installed conforms to the 
specifications as determined by the Engineer. 

 
E. Place and compact Final Trench Backfill as follows: 

 
  1. Place backfill in lifts not greater than six inches loose thickness. 
 
  2. For pipes installed under asphalt cover, compact Final Trench Backfill to at least 95 

percent of the material's maximum dry density as determined by ASTM D 698. 
 

F. Place Final Trench Backfill up to elevations indicated on the Drawings. 
 

G. Placement and compaction of backfill shall be performed in a manner that does not damage 
the pipe.  Pipe that is damaged shall be replaced at no additional cost to the Owner. 

  
H. Construction traffic shall not be allowed to cross installed pipelines prior to placement and 

compaction of the full depth of backfill.  
 
 

END OF SECTION 
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 SECTION 02373 
 EROSION CONTROL MATTING 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes furnishing and installing erosion control blankets (ECB) to provide surface 

stabilization of slopes where indicated on the Drawings. 
 
1.02 SUBMITTALS 
 
 A. Submit the following for review and approval prior to shipment of products to the Site: 
 
  1. Manufacturer’s descriptive documentation for specified products 
 
PART 2  PRODUCTS 
 
2.01 SOURCE QUALITY CONTROL 
 
 A. Proposed materials shall be approved by the Engineer as specified prior to delivery and use 

in the construction. 
 
2.02 EROSION CONTROL BLANKET 
 
 A. ECB shall be Curlex® III, manufactured by American Excelsior Company, or approved 

equal.  ECB shall consist of biodegradable wood excelsior or straw fibers with a minimum 
weight of 0.73 pounds per square yard, and covered on the top and bottom with UV 
stabilized polypropylene netting. 

 
 B. Furnish manufacturer’s recommended steel wire staples or other approved anchoring 

devices.  Staples shall be 11 gauge minimum, and have a minimum length of six inches. 
 
PART 3  EXECUTION 
 
3.01 SITE PREPARATION 
 
 A. Redirect runoff away from the areas on which erosion control matting is to be installed. 
 
 B. Grade surface of installation area, shaping and smoothing the soil.  Remove soil clods, 

rocks, roots, trash, and other obstructions so that material will have direct contact with soil 
surface. 

 
 C. Distribute and incorporate soil amendments into the prepared soil as specified in Section 

02926. 
 
 D. Distribute seed over prepared soil surface as specified in Section 02926 prior to placement 

of ECB material. 
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3.02 INSTALLATION OF EROSION CONTROL BLANKET 
 

A. Install ECB in conformance with the manufacturer’s recommendations. 
 

B. Roll specified ECB over the prepared and seeded ground surface.  Install the material so 
that it lays flush with the soil surface and the material is not stretched. 

 
C. Installation on Slopes: 

 
  1. ECB shall be installed vertically down slopes.  However, installation 

perpendicular to the gradient will be acceptable for short slope lengths if 
approved by the Engineer. 

 
  2. The edges of adjacent rolls of ECB shall be abutted together.  Overlapping is not 

required.  Secure the ECB edges with a common row of staples or biodegradable 
stakes as recommended by the manufacturer. 

 
  3. ECB shall be trenched at the upgradient edge if the material cannot be extended 

three feet over the slope crest or if overland flow is anticipated from upslope 
areas. 

 
  4. At locations where a splice occurs on the slope, the upper section of the ECB 

shall be lapped over the lower section a minimum of six inches, and the upper 
edge of the lower section shall be anchored in a trench. 

 
D. Secure ECB to soil surface with staples using pattern and spacing as recommended by the 

manufacturer for the site conditions.  Staple installation shall include top and bottom edges 
of rolls and in a staggered pattern between roll edges.  

 
3.03 MAINTENANCE AND PROTECTION 
 
 A. Protect installed from damage. 
 
 B. No earthwork equipment or trucks shall be allowed on the installed products. 
 
 

END OF SECTION 
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SECTION 02374 
RIPRAP 

 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes placement of riprap at storm drain outlets and at other locations as shown 

on the Drawings. 
 
1.02 REFERENCES 
 

A. American Association of State Highway and Transportation Officials (AASHTO): 
 
  1. AASHTO M 288, Geotextile Specification for Highway Applications 
 

B. “Standard Specifications”, 2002, New York State Department of Transportation 
(NYSDOT Specifications) 

 
1.03 SUBMITTALS 
 
 A. Submit certifications from suppliers indicating that riprap complies with the Specifications. 
 
 B. Submit manufacturer’s documentation (including material properties sheet and quality 

control certifications) on geotextile indicating compliance with the product specifications in 
this Section. 

 
PART 2  PRODUCTS 
 
2.01 SOURCE QUALITY CONTROL 
 
 A. Proposed materials shall be approved by the Engineer as specified prior to delivery and use 

in the construction. 
 
 B. Riprap material shall meet specified gradation prior to placement.  All processing shall be 

completed at the source. 
 
2.02 GEOTEXTILE 
 
 A. Furnish nonwoven geotextile for placement beneath all riprap.  The geotextile shall conform 

to the specifications for Survivability Class 1 geotextile as defined in AASHTO M288. 
 
2.03 RIPRAP 
 
 A. Riprap shall consist of hard, angular shaped stone complying with the applicable 

requirements of Section 620-2 of the NYSDOT Specifications for “Dry RipRap”.  Mass 
and size of stone shall be as follows: at least 50 percent by weight of stones shall weigh in 
excess of 330 pounds, and the remainder of stones shall weigh from 110 to 330 pounds. 

 
PART 3  EXECUTION 
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3.01 PREPARATION OF SUBGRADE 
 
 A. Excavate, grade and compact the subgrade to the lines and elevations required for 

placement of riprap to the thickness indicated on the Drawings so that the top surface of 
riprap will be at the required finish grade. 

 
3.02 GEOTEXTILE INSTALLATION 
 
 A. Subgrade shall be smooth and free of litter, sharp protrusions, and large stones prior to 

geotextile placement. 
 
 B. The geotextile shall be placed loosely upon the slope so that placement of the overlying 

materials does not stretch or tear the fabric.  Bury the upper edges of the geotextile a 
minimum of six inches below grade at tops of slopes. 

 
 C. Overlap adjacent sections or rolls of geotextile in the direction of slopes.  Anchor geotextile 

at overlaps using approved pins or staples.  Overlaps shall be a minimum of one foot. 
 
3.03 PLACEMENT OF RIPRAP 
 
 A. Riprap shall be placed into a well-graded mass of stone with a minimum of voids.  Place in 

conformance with the dimensions and thicknesses shown on the Drawings. 
 
 B. Placement of riprap by dumping into chutes or similar methods which are likely to cause 

segregation of the riprap or damage of the geotextile will not be permitted. 
 
 C. Place riprap to its full thickness in one operation.  Riprap shall not be placed in layers. 
 
 D. Rock shall be tamped into place until the surface conforms approximately to the required 

grade and cross section. 
 

 
END OF SECTION 



   
 
 

 SECTION 02632 
 STORM DRAINAGE PIPING AND STRUCTURES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes furnishing and installation of storm drain piping, manholes, drop inlets, 

and headwalls. 
 
1.02 REFERENCES 
 

A. American Association of State Highway and Transportation Officials (AASHTO): 
 
  1. AASHTO M 170, Specification for Reinforced Concrete Culvert, Storm Drain and 

Sewer Pipe 
 

B. ASTM International: 
 
  1. ASTM C 76, Standard Specification for Reinforced Concrete Culvert, Storm Drain 

and Sewer Pipe 
 
  2. ASTM C 443 Standard Specification for Joints for Concrete Pipe and Manholes, 

Using Rubber Gaskets 
 
  3. ASTM C 923, Standard Specification for Resilient Connectors Between Reinforced 

Concrete Manhole Structures, Pipes and Laterals 
 

C. “Standard Specifications”, 2002, New York State Department of Transportation (NYSDOT 
Specifications) 

 
1.03 SUBMITTALS 
 
 A. Submit the following for review prior to commencement of the work of this Section: 
 

1. Manufacturer's documentation, including product data sheets, certified test reports 
and shop drawings, showing conformance with this Section for all specified 
products. 

 
 B. At project completion, submit Record (“As-Built”) Drawings, signed and sealed by the 

Contractor’s Registered Land Surveyor (RLS) and electronic files in AutoCad 2004 format 
(specified in subsection 3.07). 

 
1.04 QUALITY ASSURANCE 
 

A. Manufacturers shall have manufacturing and quality control facilities capable of producing 
and assuring the quality of piping and drainage structures. 
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1.05 DELIVERY, STORAGE AND HANDLING 
 
 A. During loading, transporting and unloading, exercise care to prevent damage to products. 
 
 B. Pipe shall be marked with manufacturer's identification symbol, size, date of manufacture, 

class of pipe and applicable product specification identification number. 
 
 C. All materials shall be inspected upon delivery to the Site.  Damaged or defective materials 

shall be rejected and shall be replaced with new materials at no additional cost to the 
Owner. 

 
PART 2  PRODUCTS 
 
2.01 REINFORCED CONCRETE PIPE 
 
 A. Reinforced concrete pipe (RCP) shall be round pipe conforming to ASTM C 76 or 

AASHTO M 170, Class III unless otherwise indicated on the Drawings.  Joints shall be 
tongue and groove compression gasket joints complying with ASTM C 443. 

 
2.02 MANHOLE 
 

A. Manhole shall be constructed of precast reinforced concrete units conforming to subsection 
706-04 of the NYSDOT Specifications.  Manhole type and dimensions shall be as indicated 
on the Drawings. 

 
B. Precast manhole base shall have an integral base and riser section.  Precast risers shall be 

barrel sections of the required diameter, constructed to provide the indicated total manhole 
height with the fewest joints.  Furnish precast eccentric cone, concentric cone or flat slab 
top for manhole as indicated on the Drawings.  

 
C. Openings for pipe connections to manhole shall be provided at the locations and to the sizes 

required, and shall not be closer than one foot to the nearest joint.  Furnish flexible, 
watertight gasket conforming to ASTM C 923, cast integrally with riser sections. 

 
D. Manhole section joints shall be tongue and groove with preformed gaskets conforming to 

ASTM C 443.  In addition, furnish non-shrink grout or suitable plastic plugs to fill all lift 
holes. 

 
E. Steps for access into manhole shall be embedded in the concrete, accurately positioned both 

vertically and horizontally as shown on the Drawings, and shall conform to ASTM C 478.  
Manhole steps shall be polypropylene molded around steel rods. 

 
F. Manhole frame and cover shall be as indicated on the Drawings. 

 
2.03 DROP INLETS 
 

A. Drop inlets shall be precast concrete structures conforming to subsection 706-04 of the 
NYSDOT Specifications and the details shown on the Drawings. 
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B. Openings for pipe connections shall be provided at the locations and to the sizes required. 
 

C. Cast iron drainage gratings and frames for drainage structures shall be as indicated on the 
Drawings. 

 
2.04 HEADWALL 
 

A. Headwall shall be Precast Concrete Pipe End Section, Code PES-24, manufactured by 
Kistner Concrete Products, Inc., or approved equal.   

 
 B. Scour protection at pipe outlet shall be riprap as specified in Section 02374. 
 
2.05 BEDDING AND BACKFILL MATERIALS 
 
 A. Bedding and backfill materials for pipe and structures shall be as specified in Sections 

02316 and 02317. 
 
PART 3  EXECUTION 
 
3.01 PROTECTION OF EXISTING UTILITIES 
 

A. Comply with the requirements specified in Section 01500 for location and protection of 
existing utilities. 

 
3.02 EXCAVATION AND BEDDING 
 
 A. Excavation and preparation of subgrade for drainage structures shall be completed as 

specified in Section 02316. 
 
 B. Excavation of trenches and preparation of pipe bedding shall be completed as specified in 

Section 02317. 
 
3.03 INSTALLATION OF PIPE 
 

A. Installation of all pipe shall be subject to the review of the Engineer.  Pipe installation, 
including pipe laying and jointing, shall conform to the pipe manufacturers’ 
recommendations and as specified in the following paragraphs. 

 
B. Inspect pipe for defects before lowering into trench.  Do not install damaged or defective 

pipe. 
 

C. Field cutting of piping, where required, shall be made with a machine specially designed for 
cutting piping and in accordance with the manufacturer's instructions.  Cuts shall be 
carefully done, without damage to piping, so as to leave a smooth end at right angles to the 
axis of the piping.  Piping damaged by improper or careless methods of cutting shall be 
replaced or repaired. 

 
D. Interior of all piping and mating surfaces shall be inspected and all debris shall be removed 

from the interior and mating surfaces before installation. 
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E. Install piping accurately to line and grade shown.  Slope piping uniformly between 
elevations shown on the Drawings.  Accurate means of determining and checking the 
alignment and grade shall be used, which shall be subject to the approval of the Engineer.  
Remove and relay piping that is incorrectly installed at no additional cost to the Owner. 

 
F. Do not lay piping in water or on saturated material.  Maintain a dry trench as much as 

practicable until pipe bedding, installation and placement and compaction of initial trench 
backfill are complete.  

 
G. Start laying piping at lowest point and proceed toward the higher elevations.  Pipe shall be 

laid with the bell and groove end upgrade.  Piping shall be installed so that the barrel of the 
piping receives the bearing pressure from the pipe bedding.  Excavate bell holes as 
necessary for uniform support of pipe barrel on bedding material. 

 
H. All lifting holes in RCP pipe shall be completely filled with non-shrink grout (or plastic 

plugs specially manufactured for this purpose) after pipe is placed in the trench and prior to 
placement of any backfill material over the pipe.  If plugs are used, submit documentation 
for the proposed plugs prior to installation. 

 
I. No piping shall be brought into position until the preceding pipe length or fitting has been 

installed and secured in place.  As soon as possible after each joint is made, sufficient 
backfill material shall be placed along the pipe to prevent pipe movement off line or grade.  
Joints shall not be covered until pipe inspection has been completed and all defective piping 
has been repaired. 

 
J. Whenever pipe laying is not actively in progress, the open ends of the piping shall be closed 

by a temporary plug or cap to prevent soil, water and other foreign matter from entering the 
piping. 

 
3.04 INSTALLATION OF DRAINAGE STRUCTURES 
 

A. Construct drainage structures at the locations indicated on the Drawings and as specified in 
the following paragraphs. 

 
B. Set each precast concrete structure on prepared subgrade at the proper elevation, carefully 

leveled and aligned as indicated on the Drawings.  Joints in precast concrete drainage 
structures shall be assembled with approved sealing materials and shall be constructed in 
accordance with manufacturer's recommendations. 

 
C. Lifting holes shall not penetrate completely through structure walls.  All lifting holes shall 

be completely filled with non-shrink grout or suitable plastic plugs after installation of the 
structure. 

 
D. Install drainage grates, covers, and frames in accordance with the manufacturers’ 

recommendations and as shown on the Drawings.  Elevations for top of drainage grates 
shall be as required to provide unobstructed stormwater flow into drop inlets. 

 
3.05 PIPE CONNECTIONS 
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 A. Pipe connections to drainage structures shall be installed true to line and grade as shown on 
the Drawings. 

 
 B. Pipe connections shall be made using resilient connectors conforming to ASTM C 923, or 

other approved materials, in accordance with the manufacturer's recommendations.  All pipe 
connections shall be watertight. 

 
3.06 INSTALLATION OF PIPE UNDER ROAD 
 

A. Pipe installation under Veterans Drive shall be performed by the open cut and cover 
method. 

 
B. Trenching and backfilling shall conform to the requirements of Section 02317 and with the 

applicable requirements of the City of Niagara Falls for pipe installation across city streets. 
Trenching through asphalt pavement shall conform to the following requirements: 

 
1. Cut pavement in a uniform straight alignment on each side of excavation at a 

distance of approximately 12 inches outside top of excavation.  
 

2. Break up and remove asphalt using suitable equipment.  Removed asphalt shall be 
properly disposed off-site or placed on-site in areas approved by the Engineer. 

 
3. Maintain pavement cuts in good condition until pipe installation, backfill and 

pavement reconstruction operations are completed. 
 
3.06 BACKFILLING 
 
 A. Place and compact backfill over pipes and around structures as specified in Sections 02316 

and 02317. 
 
3.07 RECORD DRAWINGS 
 

A. During the progress of the storm drain system installation, record installed locations, 
elevations, and all changes and deviations from the original design. 

 
B. Provide “as-built” (record) drawings and electronic files of the installed system at 

completion.  Drawings shall be signed and sealed by the Contractor’s RLS and shall include 
the following information: 

 
1. Size and type of all installed pipe and structures 

 
2. Surveyed locations and invert elevations of all installed pipe and structures 

 
 
 END OF SECTION 
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 SECTION 02722 
 AGGREGATE BASE COURSE 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes construction of aggregate base course for asphalt cover and for asphalt 

pavement at Veterans Drive and pull-off as applicable. 
 
1.02 REFERENCES 
 

A. ASTM International: 
  
  1. ASTM D 1556, Standard Test Method for Density and Unit Weight of Soil in Place 

by the Sand-Cone Method 
 
  2. ASTM D 1557, Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Modified Effort 
 
  3. ASTM D 2167, Standard Test Method for Density and Unit Weight of Soil in Place 

by the Rubber Balloon Method 
 
  4. ASTM D 2922, Standard Test Methods for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth) 
 

B. “Standard Specifications”, 2002, New York State Department of Transportation 
(NYSDOT Specifications) 

 
1.03 SUBMITTALS 
 
 A. Submit written documentation (including gradation test results), signed by the material 

producer, indicating that the materials meet or exceed the specified requirements.  Submit 
information for review and approval, no later than 14 calendar days prior to scheduled 
delivery of specified materials to the Site. 

 
 B. Submit written reports of all specified tests showing conformance of the materials and 

constructed work with the Specifications. 
 
 C. Submit record survey drawing of completed aggregate base course as specified in this 

Section. 
 
1.04 QUALITY ASSURANCE 
 
 A. Record surveys shall be performed by the Contractor’s Registered Land Surveyor as 

specified. 
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1.05 PROJECT CONDITIONS 
 
 A. Work shall be performed in a manner that does not disturb existing monitoring wells, 

utilities, fencing, pavement, structures, or other facilities not indicated to be removed. 
 
PART 2  PRODUCTS 
 
2.01 SOURCE QUALITY CONTROL 
 
 A. Proposed materials shall be approved by the Engineer as specified prior to delivery and use 

in the construction. 
 
2.02 AGGREGATE BASE COURSE MATERIAL 
 
 A. Aggregate base course material shall conform to the material requirements in Section 304 of 

the NYSDOT Specifications for Subbase Course, Type 2.  Gradation shall be as 
summarized below: 

 
Sieve Size Percent Passing, by Weight

2 inch 100 
1/4 inch 25 – 60 
No. 40 5– 40 
No. 200 0 - 10 

 
 B. Aggregate shall meet specified gradation prior to placement.  All processing shall be 

completed at the source. 
 
PART 3  EXECUTION 
 
3.01 FIELD QUALITY CONTROL 
 

A. Tests specified below shall be performed during placement and compaction of aggregate 
base course: 

 
  1. Moisture-Density relationship (using ASTM D 1557): Minimum of one test per lift 

for every 1,000 tons of aggregate delivered to the Site, and at every change in 
material. 

 
  2. In-Place Density (using ASTM D 1556, D 2167, or D 2922, or other appropriate 

test method): Minimum of one test per lift for every 1,000 square yards of material 
placed, or fraction thereof.  If the material is too coarse (more than about 20 percent 
retained on the 3/4-inch sieve) to use the above methods, proper compaction will be 
considered to have been reached when the surface is tightly bound and shows no 
detectable rutting or movement under operation of compaction equipment. 

 
B. For asphalt cover, surveying shall be performed by the Contractor’s surveyor to monitor 

the aggregate base course thickness, surface elevations of the completed top of aggregate 
base course, and uniformity of surface. 
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C. A record survey drawing of the completed aggregate base course under the asphalt cover 
shall be prepared and submitted to the Engineer for review before proceeding with 
subsequent placement of asphalt concrete.  At a minimum, survey finished surface 
elevations of the aggregate base course on a grid pattern with a maximum spacing of 25 
feet. 

 
3.02 PREPARATION 
 

A. Installation of storm drainage piping and structures shall be completed as specified in 
Section 02632. 

 
B. Placement, compaction and grading of the subgrade shall be completed as specified in 

Section 02310. 
 

C. For reconstruction of asphalt pavement across Veterans Drive pipe crossing and 
construction of the pull-off lane, construct pavement subgrade and base as indicated on the 
Drawings. 

 
D. Verify that subgrade gradients and elevations are correct, and that subgrade is ready for 

placement of aggregate base course material. 
 

E. Aggregate base course shall not be placed on soft, muddy or frozen subgrade.  Correct 
unsuitable subgrade conditions by using methods approved by the Engineer. 

 
3.03 PLACING AND COMPACTING 

 
A. Place, spread, shape, and compact the aggregate base course as continuously as practicable 

during each day's operations.  Place the material in a manner to avoid segregation.  
Uncontrolled spreading shall not be permitted. 

 
B. Construct aggregate base course in one uniform lift unless otherwise approved by the 

Engineer.  Lift thickness shall conform to the following requirements: 
 

1. In areas not occupied by existing concrete slabs, the maximum compacted 
thickness of each lift shall be nine inches and the minimum compacted thickness 
of each lift shall be six inches. 

 
2. Over the existing concrete slabs, the maximum compacted thickness of each lift 

shall be nine inches and the minimum compacted lift thickness of each lift shall 
be three inches. 

 
C. Level and contour aggregate base course to achieve the final asphalt cover grades indicated 

on the Drawings within the tolerance specified in subsection 3.05. 
 

D. Compaction shall follow the spreading operation closely to prevent loss of contained 
moisture and displacement of material. 

 
E. At the time aggregate base course material is placed, it shall have a moisture content 

sufficient to obtain the required compaction.  If necessary, uniformly apply water over the 
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base material during compaction in sufficient quantity for proper compaction.  Prevent free 
water from appearing on the surface during, or subsequent to, compaction operations. 

 
F. The depth of aggregate base course shall be carefully controlled, with periodic 

measurements of the loose and compacted depth. 
 

G. For aggregate base course under asphalt cover, each layer shall be compacted to a density of 
at least 95 percent of the material's maximum dry density as determined by ASTM D 1557. 
 Conform to the requirements of the City of Niagara Falls for aggregate base course under 
asphalt pavement as applicable. 

 
H. Areas of aggregate base course that do not meet the specified density requirement shall 

be scarified, recompacted and retested. 
 
3.05 THICKNESS AND SURFACE TOLERANCES 

 
A. Unless otherwise approved by the Engineer, the following tolerances shall apply: 

 
1. Depth of aggregate base course shall be plus or minus 1/2 inch based on the 

average of at least four tests, with no test result exceeding plus or minus one 
inch. 

 
2. Finished surface of aggregate base course shall not vary more than one inch 

above or below the required elevations. 
 

B. Based on the results of surveying and other measurements, areas of the aggregate base 
course that are not constructed to the required depth and surface elevations, within the 
allowed tolerances, shall be adjusted to the proper thickness and elevations using 
methods approved by the Engineer.  The limits of reworking will be determined by the 
Engineer. 

 
3.06 MAINTENANCE AND PROTECTION 
 
 A. The completed aggregate base course shall be maintained smooth and uniform until 

covered by the subsequent stage of construction. 
 
 B. Damaged areas shall be repaired using methods approved by the Engineer. 
 
 C. Place asphalt concrete as soon as possible after completion of the aggregate base course 

to prevent damage due to weather and mechanical disturbances. 
 
 
 END OF SECTION 
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 SECTION 02743 
 ASPHALT CONCRETE PAVEMENT 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes construction of asphalt concrete and application of seal coat where 

indicated on the Drawings. 
 
1.02 REFERENCES 
 

A. American Association of State Highway and Transportation Officials (AASHTO): 
 
  1. AASHTO T 27, Sieve Analysis of Fine and Coarse Aggregates 
 
  2. AASHTO T 164, Quantitative Extraction of Bitumen from Bituminous Paving 

Mixtures 
 
  3. AASHTO T 166, Bulk Specific Gravity of Compacted Bituminous Mixtures Using 

Saturated Surface-Dry Specimens 
 
  4. AASHTO T 168, Sampling Bituminous Paving Mixtures 
 
  5. AASHTO T 209, Maximum Specific Gravity of Bituminous Paving Mixtures 
 

B. ASTM International: 
 

1. ASTM C 136, Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates 

 
2. ASTM D 979, Standard Practice for Sampling Bituminous Paving Mixtures 

 
3. ASTM D 2041, Standard Test Method for Theoretical Maximum Specific 

Gravity and Density of Bituminous Paving Mixtures 
 

4. ASTM D 2172, Standard Test Methods for Quantitative Extraction of Bitumen 
From Bituminous Paving Mixtures 

 
5. ASTM D 2726, Standard Test Method for Bulk Specific Gravity and Density of 

Non-Absorptive Compacted Bituminous Mixtures 
 
6. ASTM D 2950, Standard Test Method for Density of Bituminous Concrete in 

Place by Nuclear Methods 
 

7. ASTM D 5361, Standard Practice for Sampling Compacted Bituminous Mixtures 
for Laboratory Testing 
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C. “Standard Specifications”, 2002, New York State Department of Transportation 
(NYSDOT Specifications) 

 
1.03 SUBMITTALS 
 
 A. Submit the following information for review and approval no later than 14 calendar days 

prior to scheduled delivery of specified materials to the Site: 
 
  1. Job-mix formulas for asphalt concrete courses. 
 
  2. Written documentation, signed by material producers, indicating that asphalt 

concrete materials furnished for this project meet or exceed the specified 
requirements. 

 
  3. Manufacturer’s documentation for crack filler and seal coating materials.  
 
 B. Submit copy of truck ticket for every load of asphalt concrete delivered to the Site. 
 
 C. Progress Submittals: 
 
  1. Submit no later than one calendar day after placement, results of verification testing 

specified in subsection 2.01 of this Section. 
 
  2. Submit, within two calendar days after the date of placement, results of field quality 

control testing specified in subsection 3.01. 
 
 D. Submit record survey drawing of completed asphalt concrete construction as specified in 

this Section. 
 
1.04 QUALITY ASSURANCE 
 
 A. Record surveys shall be performed by the Contractor’s Registered Land Surveyor as 

specified. 
 
1.05 PROJECT CONDITIONS 
 

A. Work shall be performed in a manner that does not disturb existing monitoring wells, 
utilities, fencing, pavement, structures, or other facilities not indicated to be removed. 

 
B. Asphalt concrete and bituminous materials shall be placed only during periods of acceptable 

weather conditions in accordance with the applicable requirements of subsection 402-3.01 
of the NYSDOT Specifications.  

 
PART 2  PRODUCTS 
 
2.01 SOURCE QUALITY CONTROL 
 
 A. Proposed materials shall be approved by the Engineer as specified prior to delivery and use 

in the construction 
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2.02 BITUMINOUS TACK COAT 
  
 A. Tack coat shall comply with the material requirements of subsection 407-2 of the 

NYSDOT Specifications. 
 
2.03 ASPHALT CONCRETE MIXTURES 
 

A. Asphalt Concrete Within Limits of Asphalt Cover: 
 

1. Materials and mixtures for asphalt concrete shall conform to the requirements of 
Section 403 of the NYSDOT Specifications as modified in the following 
paragraphs. 

 
 2. Asphalt concrete binder course shall be Type 3 Binder.  

 
  3. Asphalt concrete surface course shall be Type 7, 7F2 or 7F3 Top, except that 

asphalt binder (PGB) content shall be 8.0 percent ±0.4 percent. 
 

B. Asphalt Concrete for Road Pavement Reconstruction and Pull-Off Lane: 
 

1. Materials and mixtures for asphalt concrete shall conform to the requirements of 
Section 403 of the NYSDOT Specifications as indicated on the Drawings. 

 
C. Verification Testing of Asphalt Concrete Mixtures (after approval of Job Mix Formulas): 

 
1. The Contractor may be required to obtain loose samples of asphalt concrete 

mixtures produced for the project as delivered in trucks for acceptance testing by 
the QC Firm. 

 
2. Samples shall be obtained in accordance with AASHTO T 168 or ASTM D 979 at 

the rate of one sample per 500 tons for each asphalt concrete mix, or fraction 
thereof, and a minimum of one sample per lot (one day’s production). 

 
3. QC Firm will test each sample to determine (if required): maximum specific gravity 

of the mix (using AASHTO T 209 or ASTM D 2041); asphalt binder content 
(using AASHTO T 164 or ASTM D 2172); and aggregate gradation (using 
AASHTO T 27 or ASTM C 136). 

 
4. Variances in test results from the approved Job Mix Formulas are subject to 

rejection or payment reduction as determined by the Engineer and Owner. 
 
2.04 CRACK SEALER 
 
 A. Crack sealer shall be “hot fiberized crackfill” or asphalt filler material designation 702-0700 

conforming to the requirements of Section 702 of the NYSDOT Specifications for 
miscellaneous asphalt cements.  
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2.05 BITUMINOUS SEAL COAT 
  
 A. Bituminous seal coat shall consist of a mixture of a coal tar emulsion, sand, and additives 

conforming to the applicable provisions of the NYSDOT Specifications. 
 
PART 3  EXECUTION 
 
3.01 FIELD QUALITY CONTROL 
 

A. Tests specified in the following paragraphs shall be performed during construction of the 
asphalt concrete pavement. 

 
B. Density Testing (during the Compaction Process): Acceptance of each day's placement of 

asphalt concrete shall be determined by using a nuclear densitometer in accordance with 
the procedures described in ASTM D 2950.  A minimum of five tests shall be conducted 
for every 3,000 square yards of material placed, and a minimum of five tests per lot. 

  
C. Density Verification: 

 
1. Density of asphalt concrete shall be verified by testing of drilled cores obtained 

in accordance with ASTM D 5361 (or other appropriate test method) at locations 
selected by the QC Firm. 

 
2. Contractor shall obtain cores under the observation of the QC Firm.  A minimum 

of two cores shall be obtained for each 3,000 square yards of asphalt concrete 
placed for each lift. 

 
3. The QC Firm shall immediately transport the cores, with appropriate 

identification, to an approved laboratory facility for testing.  The cores shall be 
tested for bulk specific gravity in accordance with AASHTO T 166 or ASTM D 
2726. 

 
4. Core holes shall be repaired by applying a tack coat to the interior core hole walls 

and filling with asphalt concrete the same day cored.  Thoroughly compact the 
asphalt concrete mixture and leave flush with the top of the asphalt concrete 
course. 

 
D. Surface Tolerance: Contractor shall test the finished surface of asphalt concrete pavement 

with a 10-foot straightedge at locations directed by the QC Firm.  The deviation of the 
finished surface from the testing edge of the straightedge shall not exceed 1/4 inch, 
except at changes in grade.  Deviations greater than the specified tolerance shall be 
corrected as approved by the Engineer. 

 
E. Tests for Thickness: The thickness of asphalt concrete shall be carefully controlled by the 

Contractor.  Periodic measurements of the loose and compacted thickness shall be taken 
under the observation of the QC Firm. 
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F. Completed areas of asphalt concrete pavement where test results are unacceptable are 
subject to payment reductions as determined by the Engineer and Owner. 

 
G. Record survey of the completed asphalt concrete cover shall be performed.  Surveying shall 

be performed by, or under the direction of, a Registered Land Surveyor retained by the 
Contractor. 

 
3.02 PREPARATION 
 
 A. Aggregate base course shall be completed as specified in Section 02722.  The Contractor 

is responsible for maintaining the completed aggregate base course at the required density 
and grade prior to and during asphalt cover construction.  If rutting or any other damage 
occurs as a result of hauling operations, the Contractor shall immediately repair the 
aggregate base course.  Repairs shall include removal and replacement if necessary using 
methods approved by the Engineer. 

 
 B. Correct unsatisfactory conditions.  Remove and dispose of debris and other unsuitable 

material from the surface of the aggregate base course. 
 
3.03 TACK COAT 
 

A. Apply tack coat over the finished surface of the aggregate base course immediately prior to 
placement of asphalt concrete in accordance with Section 407 of the NYSDOT 
Specifications. 

 
B. Apply tack coat to surfaces of drainage structures and other structures that will contact the 

asphalt concrete. 
 

C. When the surface course is not placed within 10 days after completion of the binder course, 
or when the surface of the binder course has become soiled, thoroughly clean the surface 
and apply a tack coat in accordance with Section 407 of the NYSDOT Specifications.  Do 
not apply more tack coat than will be covered by new asphalt concrete the same day. 

 
3.04 ASPHALT CONCRETE CONSTRUCTION 
 

A. Construct asphalt concrete courses over prepared aggregate base course (or concrete base 
if applicable) to the limits shown on the Drawings. 

 
B. Each course shall be constructed in one uniform lift to the required total compacted lift 

thickness indicated on the Drawings. 
 

C. Construction of the asphalt concrete courses shall conform to the applicable requirements 
of Section 403 of the NYSDOT Specifications as modified in the following paragraphs.  
Paragraphs D, E and H do not necessarily apply to asphalt concrete construction at 
Veterans Drive. 

 
D. Place asphalt concrete using spreaders equipped with hoppers and strike-off plates or 

screeds, capable of producing courses ten to 15 feet wide, free of grooves, depressions 
and holes. 
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E. Ironing screeds used with strike-offs and screeds on the spreader shall be heated to at least 

250 degrees before starting operations to prevent sticking or tearing of the surface. 
 

F. Placing the mixture shall be a continuous operation.  If any irregularities occur, they shall 
be corrected before final compaction of the mixture. 

 
G. The asphalt concrete mix shall be compacted immediately after placing.  Initial rolling 

with a steel-wheeled vibratory roller shall follow the paver as closely as possible.  Final 
rolling shall eliminate marks from the previous rolling.  In areas too small for the roller, a 
vibrating plate compactor or hand tamper shall be used to achieve thorough compaction. 

 
H. Placement shall be planed to minimize the number of cold joints.  The edges of spreads 

shall be smooth and sloped six to 12 inches to provide a bonding surface with the 
adjacent spread.  Cold surfaces shall be heated with an infrared heater just before forming 
joints.  Apply tack coat to all joints.  All joints shall be staggered in the overlying course 
to ensure strength and low permeability for the asphalt concrete cover. 

 
I. Edges of the asphalt cover shall be compacted using hand tampers or hand-held vibratory 

compactors to provide a hard finished surface.  Such compaction shall proceed around the 
entire edge of the cover and adjacent to structures.  

 
J. Unless otherwise approved by the Engineer, the average in-place density of each asphalt 

concrete course placed within any lot shall be not less than 98 percent of the maximum 
theoretical density (determined in accordance with AASHTO T 209 or ASTM D 2041).  
No individual density test shall be less than 95 percent of the maximum theoretical 
density. 

 
K. Final surface shall be constructed to the elevations indicated on the Drawings, unless 

otherwise approved by the Engineer.  All asphalt surfaces of the cover shall drain with no 
puddles or areas of standing water.  Surfaces not draining shall be removed and 
reconstructed or overlaid. 

 
L. The finished surface at junction with existing adjacent asphalt shall provide a smooth 

transition with no cracks and acceptable to the Engineer. 
 
3.05 SEAL COAT 
 

A. The final surface of the asphalt cover and the previously completed IWS asphalt cap shall 
be sealed with a bituminous seal coat conforming to the requirements of subsection 2.05. 

 
B. Prior to sealing of the previously completed asphalt cap, the following shall be 

accomplished: 
 

1. Remove vegetation growing through cracks and treat roots using an appropriate 
herbicide approved by the Owner and Engineer.   The herbicide shall be licensed 
for use in the State and shall conform to all other applicable requirements for post-
emergent herbicides. 
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2. Clean asphalt pavement surface of all debris in accordance with the requirements 
of Section 633 of the NYSDOT Specifications. 

 
3. Treat all oil spills and an appropriate oil sealer conforming to the applicable 

provisions of the NYSDOT Specifications. 
 

4. Fill all visible cracks with a crack sealer conforming to the requirements of 
subsection 2.04. 

 
C. Prior to sealing of the asphalt cap of the Packard Road parcel, clean the surface of debris 

in accordance with the requirements of Section 633 of the NYSDOT Specifications. 
 
D. Preparation of the asphalt surfaces and procedures for application of bituminous material 

shall conform to the applicable provisions of the NYSDOT Specifications and standard 
local practice. 

 
E. Apply two coats of seal coat at a rate approved by the Engineer. 

 
F. The surface shall be allowed to properly cure in accordance with standard NYSDOT and 

local procedures. 
 
3.07 MAINTENANCE AND PROTECTION 
 
 A. The completed asphalt pavement surfaces shall be protected from damage until 

acceptance of the construction work. 
 
 B. Damaged areas shall be repaired using methods approved by the Engineer. 
 
 
 END OF SECTION 



   
 

SECTION 02772 
CONCRETE CURBS AND GUTTERS 

 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes construction of Portland cement concrete curbs and gutters. 
 
1.02 REFERENCES 
 

A. Local Standards and Regulations: 
 

1. City of Niagara Falls standards 
 
B. “Standard Specifications”, 2002, New York State Department of Transportation (NYSDOT 

Specifications) 
 
1.03 SUBMITTALS 
 
 A. Submit the following for review prior to commencement of the work of this Section: 
 
  1. Concrete mix design 
 
  2. Manufacturer's product data sheets for expansion joint filler and other furnished 

materials 
 
1.04 PROJECT CONDITIONS 
 

A. Conform to the applicable requirements of the NYSDOT Specifications and the City for 
required weather conditions and other restrictions for concrete placement, curing and 
protection. 

 
B. Coordinate work with aggregate base course and pavement construction. 

 
PART 2 PRODUCTS 
 
2.01 SOURCE QUALITY CONTROL 
 
 A. Proposed materials shall be approved by the Engineer as specified prior to delivery and use 

in the construction. 
 
2.02 CONCRETE MATERIALS AND MIX DESIGN 
 

A. Concrete materials and mix design shall conform to the applicable requirements of Section 
609 of the NYSDOT Specifications. 
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2.03 EXPANSION JOINT FILLER 
 
 A. Expansion joint filler shall conform to the applicable requirements of Section 609 of the 

NYSDOT Specifications. 
 
PART 3 EXECUTION 
 
3.01 FIELD QUALITY CONTROL 
 
 A. No concrete for a specific pour shall be ordered for delivery to the Site until pertinent 

concrete mix design and specified materials are approved by the Engineer. 
 
3.02 PREPARATION 
 

A. Verify that aggregate base course has been constructed to the correct lines, grade and cross-
sections, and that it has been compacted as specified in Section 02722. 

 
B. Maintain subgrade in a smooth, compacted condition until curb and gutter construction is 

complete. 
 

C. Subgrade shall be in a moist condition when concrete is placed. 
 
3.03 CONCRETE PLACEMENT AND FINISHING 
 

A. Conform to the applicable requirements of Section 609 of the NYSDOT Specifications, and 
as specified in the following paragraphs. 

 
B. Concrete curbs and gutters shall be constructed on prepared subgrade at the locations, 

elevations and alignments indicated on the Drawings. 
 

C. Construct curbs and gutters prior to construction of asphalt pavement. 
 

D. After concrete has been consolidated and forms have been removed, the surface shall be 
finished to a uniform texture.  All edges shall be rounded with a 1/4-inch edger.  The 
finished surface shall conform to the lines and grades indicated on the Drawings.  The 
gutters shall be sloped as indicated and shall not have depressions which trap water.  

 
E. Expansion and contraction (crack control) joints shall be provided as specified below 

(unless otherwise indicated on the Drawings): 
 

1. Expansion joints shall be formed at maximum intervals of 250 feet, and at 
structures and radius points.  Expansion joint width shall be 3/4-inch.  Joint filler 
shall extend for the full depth of the joint.  Install joint filler in accordance with the 
manufacturer’s recommendations. 

 
2. Crack control joints shall be provided at maximum spacing of 10 feet.  Dimension 

of each formed or saw cut contraction joint shall be 1 1/2 inch deep by 1/8 to 1/4 
inch wide. 
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3.04 CURING AND PROTECTION 
 

A. Immediately following finishing operations, cure and protect concrete in conformance with 
the applicable requirements of Section 609 of the NYSDOT Specifications. 

 
3.06 CORRECTION OF DEFECTIVE WORK 
 
 A. Concrete work that does not conform to the specified requirements, including strength, 

tolerances, and finishes, shall be corrected at the Contractor's expense, as determined by the 
Engineer. 

 
END OF SECTION 
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 SECTION 02821 
 CHAIN LINK FENCES AND GATES 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes installation of new chain link fencing and gates, including installation of 

warning signs. 
 
1.02 REFERENCES 
 
 A. ASTM International: 
 

1. ASTM A 392, Standard Specification for Zinc-Coated Steel Chain-Link Fence 
Fabric 

 
2. ASTM C 33, Standard Specification for Concrete Aggregates 
 
3. ASTM C 150, Standard Specification for Portland Cement 

 
4. ASTM F 567, Standard Practice for Installation of Chain-Link Fence 
 
5. ASTM F 626, Standard Specifications for Fence Fittings 
 
6. ASTM F 668, Standard Specification for Polyvinyl Chloride (PVC) and Other 

Organic Polymer-Coated Steel Chain-Link Fence Fabric 
 
7. ASTM F 900, Standard Specification for Industrial and Commercial Swing Gates 

 
8. ASTM F 1043, Standard Specification for Strength and Protective Coatings on 

Metal Industrial Chain Link Fence Framework  
 
1.03 SUBMITTALS 
 
 A. Submit the following for review prior to commencement of the work of this Section: 
 

1. Product data and shop drawings showing materials, finishes and dimensions for 
fencing and gates. 

 
2. Shop drawings showing fabrication of signage and materials and methods for 

attachment to chain link fence. 
 
PART 2  PRODUCTS 
 
2.01 FENCE FABRIC 
 
 A. Height of fence fabric shall be as indicated on the Drawings. 
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 B. Fabric for fencing to be installed on the east side of the Site (as designated on the Drawings) 
shall be fabricated of polyvinyl chloride (PVC)-coated or other organic polymer-coated 
steel wire conforming to the following specifications: 

 
  1. Core wire diameter shall be 0.120 inch minimum (11 gauge).  Size of mesh shall be 

two inches. 
 
  2. Wire coating shall be Class 2a  or Class 2b, conforming to ASTM F 668.  Color 

shall match existing vinyl-coated chain link fence.  
 
 C. Fabric for fencing to be installed at all other locations shall be fabricated of number 9 gage 

(0.148 inch)] (coated wire size) galvanized steel wires, two-inch mesh.  Fabric shall be 
galvanized after weaving with a minimum of 1.2 ounces of zinc per square foot of surface 
area and conform to ASTM A 392, Class 1. 

 
 D. Fabric shall be knuckled at one selvage and twisted at the other selvage. 
 
2.02 FENCE POSTS 
 
 A. Fence posts (including gate posts) shall conform to one of the following specifications: 
 

1. Round hot-dipped galvanized steel pipe conforming to ASTM F 1043, Group 1A 
(Schedule 40).  External and internal coatings shall be Type A.  All coatings shall 
be applied after welding. 

 
2. Triple coated high strength steel pipe conforming to ASTM F 1043, Group 1C.  

External coating shall be Type B and internal coating shall be Type D.  All coatings 
shall be applied after welding. 

 
B. Line posts shall have a minimum nominal outside diameter (O.D.) of 1-7/8 inches for fabric 

heights six feet or less, and 2-3/8 inches for fabric heights over six feet. 
 
C. End, Corner, and Pull Posts shall have a minimum nominal O.D. of 2-3/8 inches for fabric 

heights six feet or less, and 2-7/8 inches for fabric heights over six feet. 
 

D. Gate post sizes shall be as follows for one single gate leaf or one leaf of double gate 
installations on fence heights of six feet or less: 

 
1. For four-foot maximum gate leaf width - round posts shall be not less than 2-3/8 

inches nominal O.D. 
 
2. For gate leaf width over four feet to 10 feet - round posts shall be not less than 2-

7/8 inches nominal O.D. 
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2.03 TOP RAILS AND BRACE RAILS 
 

A. Rails shall conform to the same material requirements for fence posts in subsection 2.02.A. 
Minimum nominal O.D. shall be 1-5/8 inches. 

 
B. Furnish rails in manufacturer's longest lengths, with expansion type couplings 

approximately six inches long for each joint.  Provide means for attaching the top rail 
securely to each gate, corner, pull, and end post. 

 
2.04 FENCE FITTINGS 
 

A. Fence fittings shall conform to ASTM F 626. 
 
2.05 GATES 
 

A. Gates shall have the same type of fabric as for fence, unless otherwise indicated.  Gates 
shall be swing as shown on the Drawings and as specified in the following paragraphs.  
Gate widths shall be as indicated on the Drawings. 

 
B. Swing gates shall conform to ASTM F 900, and shall be complete with latches, stops, 

keepers, hinges, and other standard hardware as specified in subsection 2.05.C.   
 
C. Gate Hardware:  Furnish galvanized steel or malleable iron hardware and accessories for 

each gate, consisting of hinges, latches, stops and keepers as specified in paragraphs 1 
through 4 below, and as applicable. 

 
1. Hinges (for swing gates):  Shall be of adequate strength for gate, and with large 

bearing surfaces for clamping in position.  The hinges shall not twist or turn under 
the action of the gate.  The gates shall be capable of being opened and closed easily 
by one person. 

 
2. Latches:  Shall have a plunger-bar arranged to engage the center stop for double 

swing gates as approved by the Engineer.  A forked latch may be provided for 
single swing gates of openings less than 10 feet wide.  Latch shall permit operation 
from either side of gate.  Include locking device and padlock eyes as an integral 
part of the latch, using one padlock for locking each gate. 

 
3. Center Stops:  For double swing gates, provide a center stop consisting of a device 

arranged to be set in concrete and to engage a plunger bar of the latch.  No stop is 
required on single swing gates. 

 
4. Hold-Open Keepers:  Shall consist of a mechanical device for securing the free end 

of each swing gate leaf when in the full open position. 
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2.06 CONCRETE FOR POST FOOTINGS 
 
 A. Concrete shall consist of Type I Portland cement complying with ASTM C 150, one-inch 

maximum size aggregates complying with ASTM C 33, and clean water.  Concrete mix 
shall be proportioned such that the 28-day compressive strength of moist-cured 
laboratory samples achieves not less than 3,000 pounds per square inch (psi). 

 
2.07 SIGNS 
 
 A. Provide warning signs with required accessories for attachment to chain-link fencing. 
 
 B. Provide the number of signs required to install at the spacing and locations specified in 

subsection 3.04 of this Section. 
 
 C. Warning signs shall be 24 inches by 30 inches, made of 10-gage galvanized sheet metal or 

8-gage aluminum, painted or coated yellow with black letters as follows: 
 
  4" letters WARNING!  KEEP OUT! 
  3" letters HAZARDOUS MATERIALS 
  3" letters FOR INFORMATION CALL (xxx) xxx-xxxx 
 
PART 3  EXECUTION 
 
3.01 PREPARATION 
 

A. The ground surface along the alignment of the fencing shall be graded as specified in 
Section 02310.  Grade to produce a relatively even surface for proper fence construction. 

 
B. Establish required locations for fencing and gates as indicated on the Drawings. 

 
C. Do not begin fence installation and erection before grading, paving and other construction is 

completed at the fence location. 
 
3.02 FENCE INSTALLATION 
 

A. Construct fencing in accordance with ASTM F 567, as recommended by the fence 
manufacturer and as indicated on the Drawings.  Provide all necessary hardware for a 
complete installation. 

 
B. Connect new fencing to existing fencing at the locations indicated on the Drawings, 

adjusted as necessary to connect to the nearest existing fence post.  Make connections in 
accordance with reference standards and acceptable industry practice to provide a secure 
and structurally stable fencing. 

 
C. Fence posts shall have concrete encasement as specified in the following paragraphs: 

 
1. Excavate holes to the dimensions indicated on the Drawings. 
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2. Center and align posts in holes three inches above bottom of excavation.  Place 
concrete around posts in a continuous pour to two inches above finish grade.  
Vibrate or tamp concrete for consolidation.  Check each post for vertical and top 
alignment, and hold in position during concrete placement and finishing operations. 

 
3. Do not install fence fabric until concrete has cured for a minimum of two days. 

 
D. If solid rock or concrete is encountered, set posts into the solid rock or concrete to a depth 

three times the largest cross-section of the posts.  The diameter of the hole shall be ½ inch 
greater than the largest cross-section of the post. 

 
E. Alternate materials and methods of post anchorage may be used if approved by the 

Engineer. 
 
3.03 GATE INSTALLATION 
 

A. Install gates as indicated on the Drawings in conformance with gate manufacturer’s 
recommendations and acceptable industry practice. 

 
B. Install gates plumb, level, and secure for full opening without interference.  Install ground-

set items in concrete for anchorage as recommended by the fence manufacturer.  Adjust 
hardware for smooth operation and lubricate where necessary. 

 
3.04 INSTALLATION OF WARNING SIGNS 
 
 A. Attach signs securely to chain-link fence using materials and methods that will minimize the 

potential for theft. 
 
 B. Signs shall be installed on the exterior face of the chain-link fence at approximately 200 

foot intervals, and adjacent to or on each gate.  The center of each sign shall be at a distance 
of five feet above the final grade at the fence line. 

 
 
 END OF SECTION 
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 SECTION 02926 
 SEEDING AND MULCHING 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 
 A. Section includes establishing temporary and permanent grass where indicated on the 

Drawings. 
 
1.02 REFERENCES 
 

A. “Standard Specifications”, 2002, New York State Department of Transportation 
(NYSDOT Specifications) 

 
1.03 SUBMITTALS 
 
 A. Submit the following for review and approval prior to commencement of the work of this 

Section: 
 
1. Soil sample analysis results and recommendations for soil amendments. 

 
 B. Submit the following for review and approval at time of shipment of materials to the Site:  
 
  1. Certification of grass seed from seed vendor for each grass seed mixture stating the 

botanical and common name and percentage by weight of each species and variety, 
and percentage of purity, germination and weed seed. 

 
  2. Manufacturer's certification for lime and fertilizer showing compliance with the 

Specifications. 
 
  3. Bag tags, receipts, truck weight tickets, and other information necessary to confirm 

application rates and types for all seed, lime and fertilizer. 
 
1.04 QUALITY ASSURANCE 
 
 A. Seeding shall be accomplished according to standard local practice and in compliance with 

requirements of applicable state and federal regulations. 
 
1.05 DELIVERY, STORAGE, AND HANDLING 
 
 A. Deliver packaged materials in containers showing weight, analysis and name of 

manufacturer. 
 
 B. Protect materials from deterioration during delivery, and while stored at the site. 
 
1.06 PROJECT CONDITIONS 
 
 A. Perform seedbed preparation and seeding as soon as possible after completion of grading. 
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 B. Seeding shall be sown only during the appropriate growing season for the particular seed 

mix. 
 
PART 2  PRODUCTS 
 
2.01 FERTILIZER 
 
 A. Fertilizer shall be a standard commercial fertilizer, in dry or liquid form, meeting the 

requirements of subsection 713-03 of the NYSDOT Specifications. 
 
 B. The grade of fertilizer shall be based on soil test results and approved by the Engineer.  For 

bidding purposes, assume the following: 
 
    Nitrogen   18 percent 
    Phosphoric Acid  24 percent 
    Soluble Potash   6 percent 
 
2.02 LIME 
 
 A. Lime shall be ground limestone designated for agricultural use, meeting the requirements of 

subsection 713-02 of the NYSDOT Specifications. 
 
2.03 SEED 
 
 A. Seed shall be fresh, clean, new-crop seed mixed in the proportions specified for species and 

variety, complying with the requirements of subsection 713-04 of the NYSDOT 
Specifications. 

 
 B. Seed mixtures for permanent vegetation shall be as indicated on the Drawings and as 

summarized below: 
  
  1. For seeding during spring (Feb. 1 to April 15) or fall (Aug. 20 to Oct. 25) seasons: 
    

Seed Type Rate per Acre 
Tall fescue 100 lbs 

Kobe lespedeza 10 lbs 
Behiagrass 25 lbs 
Rye grain 40 lbs 

 
  2. For seeding during summer season (April 15 to August 20): 
    

Seed Type Rate per Acre 
Tall fescue 100 lbs 

Kobe lespedeza 10 lbs 
Bermudagrass 15 lbs 
German millet 10 lbs 
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 C. Proposed changes to the seed mix shall be submitted to the Engineer for approval prior to 
use. 

 
 D. Seed that has become wet, moldy or otherwise damaged will not be acceptable. 
 
2.04 MULCH 
 
 A. Provide mulch adequate to protect the seed during its germination and growing period. 

Mulch shall be clean long-fibered hay or straw (consisting of stalks of oats, wheat, barley, 
rye, or excelsior wood fibers), reasonably free of noxious weed seeds, and meeting the 
requirements of subsections 713-18 and 713-19 of the NYSDOT Specifications. 

 
PART 3  EXECUTION 
 
3.01 SOIL SAMPLING 
 
 A. An independent testing firm retained by the Contractor shall obtain at least one sample 

(minimum 10-ounce sample) per acre of soil to be seeded, analyze the samples to determine 
amounts of nitrogen, phosphorus, potassium, and pH value in the soil, and provide 
recommendations on fertilizer and lime to be used.  

 
3.02 PREPARATION 
 

A. Site grading shall be completed as specified in Section 02310.  Surfaces shall be reasonably 
smooth and free of litter, large roots, sharp protrusions, and large stones. 

 
B. Loosen subgrade of areas to receive grass seed to a minimum depth of three inches.  

Remove stones and sticks, roots, rubbish and other extraneous matter.  
 
3.03 APPLICATION OF SOIL AMENDMENTS 
 

A. Uniformly apply fertilizer for permanent vegetation at the rate determined based on soil test 
results and as approved by the Engineer.  For bidding purposes, assume a rate of 800 
pounds per acre of the grade of fertilizer specified in subsection 2.01. 

 
B. Uniformly apply lime at the rate determined based on soil test results and as approved by 

the Engineer.  For bidding purposes, assume three tons per acre. 
 
3.04 APPLICATION OF PERMANENT SEEDING AND MULCH 
 

A. Uniformly apply seed where indicated on the Drawings and in accordance with the 
applicable requirements of subsection 610-3.02 of the NYSDOT Specifications. 

 
B. Seed may be sown with a gravity, rotary, or cultipacker seeder, or as otherwise approved by 

the Engineer. 
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C. Immediately after seeding, protect seeded areas with mulch or erosion control matting.  
Install erosion control matting where indicated on the Drawings and as specified in Section 
02373.  Spread mulch uniformly over all other seeded areas not requiring erosion control 
matting at a rate of approximately two tons per acre. 

 
D. If seed and mulch are applied in one application, such as while using a hydraulic seeder 

with mulch, the seed application rates shall be increased by a minimum of 30 percent. 
 
3.07 ESTABLISHMENT OF GRASS 
 

A. Begin maintenance of seeded areas immediately after seed placement.  Water, repair 
washed or eroded areas, and otherwise protect and maintain the seeded areas for a minimum 
of one month after seed placement has been completed. 

 
B. Final acceptance of grassed areas will not be made by the Engineer until a satisfactory stand 

of grass is obtained in all areas seeded.  A satisfactory stand of grass is defined as a cover 
of living plants, after true leaves are formed, of the seed species applied, in which gaps 
larger than one square foot do not occur.  Bare spots shall be scattered, and the total bare 
areas shall not comprise more than ten percent of the total seeded area. 

 
C. During the establishment period, re-seed bare and eroded areas as determined necessary 

by the Engineer.  Repair of washed or eroded areas and re-seeding of bare areas shall be 
performed at no additional cost to the Owner. 

 
 
 END OF SECTION 
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1.0 CONSTRUCTION SEQUENCE 

The Remedial Action Work Plan describes the anticipated construction sequence for the Packard Road 

Parcel (Site) of the Industrial Welding Site (IWS).  Details of the construction sequence may be changed 

by the Contractor to take advantage of site conditions and weather.  

1.1 PROJECT AREA PREPARATION 

Project area preparation will be performed by the Contractor.  Preparation activities will consist of:  

• Establishing Work limits 

• Installation and maintenance of temporary erosion and sediment control measures, 
including silt fencing and construction entrance 

• Establishing areas for temporary storage of materials, parking of vehicles and other 
temporary facilities 

• Securing the Site 

• Locating existing utilities (buried and above-grade) that will be impacted by the Work 

• Establishing the limits of the asphalt cover and site access, and alignment of storm 
drainage system  

• Survey of construction areas to determine existing grades and establish vertical and 
horizontal control for grading activities and other Work on the Site 

The Contractor will be responsible for maintaining safe vehicular and pedestrian traffic along roadways 

adjacent to construction activities. 

1.2 MATERIAL DISTRIBUTION 

Soils excavated from trenches required for the storm drainage piping will be spread on the ground surface 

under the cover.  The area under the cover will be graded so that the design subgrades will be met. 

1.3 SUBGRADE PREPARATION 

Prior to placement of subgrade fill materials, the entire area within the limits of the cover will be proof-

rolled to detect unsuitable subgrade materials and materials will be stabilized as required.  Existing 

surface materials and imported soil fill will be placed and compacted to the required elevations for the 

asphalt cover subgrade.  Imported soil fill will be obtained from an approved off-site borrow source.  

Subgrade materials will be excavated, spread, graded, and compacted in accordance with the 

Specifications.  
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1.4 BORROW SOIL QUALITY CONTROL 

Imported soil fill incorporated into the subgrade will be sampled by the Construction QA/QC 

representative.  Each sample will be analyzed by a NYSELAP laboratory for Target Compound List 

organic analytes and Priority Pollutant List metals.  Laboratory detection limits for each analyte shall be 

less than the regulatory levels identified.  Laboratory data will be submitted to Olin immediately upon 

receipt and prior to use of the material on-site.   

1.5 SURFACE DRAINAGE SYSTEM CONSTRUCTION 

The cover will be graded to control surface water run-off and direct surface water runoff into drop inlets 

located within the limits of the asphalt cover.  Storm drainage pipes will transport storm water from the 

drop inlets through a junction manhole and then to Gill Creek.  Discharge to the creek will require 

crossing Veterans Drive.  The pipe crossing must conform to all applicable requirements of the City of 

Niagara Falls.  The storm water drainage system will not connect to the existing storm drains that 

discharge to Gill Creek.   

1.6 ASPHALT COVER 

An asphalt cover (consisting of an aggregate base course, asphalt concrete binder course, and asphalt 

concrete surface course) will be constructed in accordance with the Drawings and Specifications.  The 

asphalt concrete surface course will be a modified NYSDOT surface mix with a high asphalt binder 

content as specified.  A bituminous seal coat will be applied to the completed asphalt concrete surface 

course on the Packard Road Site and the previously completed adjacent asphalt cover. 

1.7 PROJECT CLOSEOUT 

The project site will be returned to a neat and satisfactory condition.   
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2.0 CONSTRUCTION SCHEDULE 

The cover construction work is planned for 2007.  This construction period assumes construction will be 

performed at least five days per week, eight hours per day.  The following planned schedule is provided. 

 



Final Remedial Action Work Plan March 9, 2007 
Packard Road Site  
 

APPENDIX D 

CONSTRUCTION QUALITY ASSURANCE PLAN 

 



Final Remedial Action Work Plan March 9, 2007 
Packard Road Site  
 

 
 
 
 

Final 
Construction Quality Assurance Plan 

Industrial Welding Site – Operable Unit 3 
(Packard Road Site) 

 
Niagara Falls, New York 

 
 
 
 

Prepared for: 
Olin Corporation 

Environmental Remediation Group 
Charleston, Tennessee 

 
 
 

Prepared by: 
MACTEC Engineering and Consulting, P.C. 

 
 

In Association With 
MACTEC Engineering and Consulting, Inc. 

 
Kennesaw, Georgia 

 
 
 
 

October 13, 2006 
 
 
 
 
 
 

 



Final Construction Quality Assurance Plan March 9, 2007 
Packard Road Site  
 

1.0 INTRODUCTION ...................................................................................................................... 2-1 
1.1 CQA AND CQC.............................................................................................................. 2-1 
1.2 ORGANIZATION CHART ............................................................................................ 2-1 
1.3 RESPONSIBILITIES OF ENGINEER ........................................................................... 2-1 

1.3.1 Engineer’s Project Manager ............................................................................... 2-1 
1.3.2 Engineer’s Certifying Engineer .......................................................................... 2-1 
1.3.3 CQA/CQC Personnel.......................................................................................... 2-2 
1.3.4 Contractor ........................................................................................................... 2-2 

1.4 REMEDY PROCEDURE................................................................................................ 2-3 
1.5 MATERIALS AND WORK SUBJECT TO OBSERVATION AND TESTING ........... 2-3 

2.0 DOCUMENTATION ................................................................................................................. 2-1 
2.1 METHOD OF REPORTING........................................................................................... 2-1 

2.1.1 Daily Summary Reports ..................................................................................... 2-1 
2.1.2 Field Change Approval....................................................................................... 2-1 
2.1.3 Deficiency Identification Report ........................................................................ 2-2 
2.1.4 Construction Quality Assurance Report ............................................................. 2-2 

2.2 RECORDKEEPING........................................................................................................ 2-3 
2.2.1 Document Control .............................................................................................. 2-3 
2.2.2 Storage of Records.............................................................................................. 2-3 

2.3 LINES OF COMMUNICATION.................................................................................... 2-3 
2.3.1 CQA/CQC Personnel.......................................................................................... 2-3 
2.3.2 Engineer.............................................................................................................. 2-3 
2.3.3 Contractor ........................................................................................................... 2-4 

2.4 CONTRACTOR’S SUBMITTALS................................................................................. 2-4 
2.5 TESTING LABORATORIES ......................................................................................... 2-4 

3.0 PROCEDURES........................................................................................................................... 3-1 
3.1 LAYOUT OF WORK AND GRADE CONTROL ......................................................... 3-1 

3.1.1 Standards ............................................................................................................ 3-1 
3.1.2 Certification ........................................................................................................ 3-1 
3.1.3 Execution............................................................................................................ 3-1 

3.2 REMOVAL OF VEGETATION AND STRUCTURES DEMOLITION....................... 3-1 
3.2.1 Standards ............................................................................................................ 3-1 
3.2.2 Documentation.................................................................................................... 3-2 
3.2.3 Execution............................................................................................................ 3-2 
3.2.4 Storage................................................................................................................ 3-2 

3.3 DEWATERING............................................................................................................... 3-2 
3.3.1 Standards ............................................................................................................ 3-2 
3.3.2 Documentation.................................................................................................... 3-2 
3.3.3 Execution............................................................................................................ 3-2 
3.3.4 Storage................................................................................................................ 3-3 

3.4 LIMITS OF COVER CONSTRUCTION ....................................................................... 3-3 
3.4.1 Standards ............................................................................................................ 3-3 
3.4.2 Certification ........................................................................................................ 3-3 
3.4.3 Documentation.................................................................................................... 3-3 
3.4.4 Execution............................................................................................................ 3-4 

3.5 MATERIAL HANDLING AND GRADING.................................................................. 3-4 
3.5.1 Standards ............................................................................................................ 3-4 

070005.01  i



Final Construction Quality Assurance Plan March 9, 2007 
Packard Road Site  
 

3.5.2 Documentation.................................................................................................... 3-4 
3.5.3 Execution............................................................................................................ 3-4 
3.5.4 Placement ........................................................................................................... 3-5 

4.0 MATERIALS .............................................................................................................................. 4-1 
4.1 IMPORTED BACKFILL MATERIALS ........................................................................ 4-1 

4.1.1 Standards ............................................................................................................ 4-1 
4.1.2 Certification ........................................................................................................ 4-1 
4.1.3 Documentation.................................................................................................... 4-1 
4.1.4 Execution............................................................................................................ 4-1 
4.1.5 Storage................................................................................................................ 4-2 

4.2 STORM DRAINAGE PIPING AND STRUCTURES.................................................... 4-2 
4.2.1 Standards ............................................................................................................ 4-2 
4.2.2 Certification ........................................................................................................ 4-2 
4.2.3 Documentation.................................................................................................... 4-2 
4.2.4 Execution............................................................................................................ 4-2 

4.3 ASPHALT CONCRETE PAVING ................................................................................. 4-2 
4.3.1 Standards ............................................................................................................ 4-3 
4.3.2 Documentation.................................................................................................... 4-3 
4.3.3 Execution............................................................................................................ 4-3 

4.4 OTHER SITE WORK ..................................................................................................... 4-3 
4.4.1 Standards ............................................................................................................ 4-3 
4.4.2 Documentation.................................................................................................... 4-3 
4.4.3 Execution............................................................................................................ 4-3 
4.4.4 Storage................................................................................................................ 4-4 

LIST OF FIGURES 

Figure 

1.1 Organization Chart 

 

070005.01  ii



Final Construction Quality Assurance Plan March 9, 2007 
Packard Road Site  
 

070005.01 2-1 

1.0 INTRODUCTION 

This section addresses the responsibilities with respect to Construction Quality Assurance (CQA) 

and Construction Quality Control (CQC).  This section also includes definitions of the terminology 

used in addressing matters concerning CQA/CQC. 

1.1 CQA AND CQC 

CQA is the responsibility of the Engineer.  CQC is the respsonsibility of approved independent 

quality control testing firms retained by the Remedial Action Contractor.  It is the responsibility of 

CQC personnel to check the work and materials of the Contractor for conformance with the 

Remedial Design. 

1.2 ORGANIZATION CHART 

An organization chart indicating key project members and lines of communication is presented in 

Figure 1.1.  

1.3 RESPONSIBILITIES OF ENGINEER 

MACTEC Engineering and Consulting, P.C., in association with MACTEC Engineering and 

Consulting, Inc. will serve as the Engineer. 

1.3.1 Engineer’s Project Manager 

The Engineer’s Project Manager (PM) for this project is Mr. Rick Marotte.  His responsibilities 

will include: 

• Subcontracting, and coordinating CQA services, surveying and analytical activities 
during remedial action 

• Periodic review of CQA reports 

1.3.2 Engineer’s Certifying Engineer 

The Engineer’s Certifying Engineer for this project is Glenn N. Coffman, P.E., whose 

responsibilities include: 

• Approval and Certification of Remedial Action 

• Documentation of changes to the Remedial Action Design Drawings and 
Specifications that occur during construction 
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• Approval of corrective measures in cases where deviation from the specified design 
or failure to meet design specifications is detected by the CQA personnel 

• Certification of construction in general accordance with the Remedial Action Design 
Drawings and Specifications 

• Review of As-Built (Record) Drawings 

• Approval and Certification of Final Engineering Report 

1.3.3 CQA Personnel 

The duties of the CQA personnel include: 

• Verification of compliance of materials and workmanship with the standards 
established in the Remedial Action Design Drawings and Specifications 

• On-site observation of work in progress to assess compliance by the Contractor with 
the Remedial Design Drawings and Specifications to: 

– Confirm that the test data are accurately recorded and maintained 

– Verify that the raw data are properly summarized and interpreted 

• Reporting results of all observations to the Contractor, including work and materials 
that are not of acceptable quality or that fail to meet the specified design.  The report 
will be made using the Deficiency Identification Report (DIR) defined herein. 

• Providing the Engineer with periodic reports on inspection results including: 

– Reviews and interpretations of observation records and test results 

– Identification of work that the CQA requires being accepted, rejected, 
uncovered for observation or work that may require special testing, 
inspection, or approval 

– Reports of rejected work and materials 

1.3.4 Remedial Action Contractor 

It is the responsibility of the Remedial Action Contractor to provide personnel, materials, and 

direction for the construction of the work in accordance with the Design Drawings and 

Specifications using appropriate construction procedures and techniques. 

CQC is also the responsibility of the Remedial Action Contractor.  The duties of the CQC 

personnel are: 

• On-Site and laboratory testing that is required, as described in the project 
specifications. 
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• Scheduling of quality control testing to assure that the testing program is coordinated 
with field activities and that the CQA personnel are aware of planned CQC activities. 

1.4 REMEDY PROCEDURE 

Corrective measures will be implemented by the Contractor when observations or tests indicate that 

the Contractor’s work does not meet the standards established by the Remedial Design. 

1.5 MATERIALS AND WORK SUBJECT TO OBSERVATION AND TESTING 

All materials and work procedures are subject to observation and testing as stated in the 

Specifications.  Work or materials rejected on the basis of observation and testing will be corrected 

in the following manner, except where specified by the Engineer. 

The CQA personnel will report material or work deficiency to the Engineer and the Contractor.  

The Contractor will suggest or propose a plan to correct deficient work or materials to the CQA 

personnel.  The suggested corrective action will be attached to the DIR.  After coordinating with 

the Engineer and approval by Olin, the CQA personnel will specify the corrective action to be 

implemented and document the action in the DIR.  The Contractor will implement the corrective 

action. 
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2.0 DOCUMENTATION 

CQA documentation will occur in the form of a series of reports.  The CQA personnel will be responsible 

for maintaining all CQA records. 

2.1 METHOD OF REPORTING 

2.1.1 Daily Summary Reports 

CQA personnel will prepare Daily Summary Reports (DSRs).  At a minimum, the DSR will include the 

following: 

• Unique identifying report number for cross referencing and document control 

• Date, project name, project number, task number, location, and other pertinent information 

• Data on weather conditions 

• Report on meetings that pertain to CQA 

• Minutes recorded from all meetings 

• Brief description of construction activities – location, description of activity, and 
construction progress 

• Description of independent laboratory testing that will include the name of testing company, 
type of testing, number of samples, description of split sampling (where appropriate), 
location of sampling, and other pertinent observations 

• Description of CQA activities 

• Description of off-site materials received, including quality verification documentation 

• Calibration, or recalibration, of test equipment, including action taken as a result of 
recalibration 

• Decisions made regarding approval of work or materials and corrective action 
recommended for substandard work or materials 

• Reference to supporting documentation will include a unique identifying number for 
document control 

• Signatures of the CQA personnel and Contractor’s representative 

2.1.2 Field Change Approval 

A Field Change Approval (FCA) form will be completed for all changes occurring during construction 

that differ from the Remedial Design.  An FCA form is presented in Appendix A of this document. 



Final Construction Quality Assurance Plan March 9, 2007 
Packard Road Site  
 

070005.01 2-2 

2.1.3 Deficiency Identification Report  

A deficiency is defined as material or workmanship that does not meet the standards established in the 

Remedial Design.  At a minimum, the DIR should include the following information: 

• Unique identifying report number for cross referencing and document control 

• Date, project name, project number, task number, and other pertinent information 

• Detailed description of the deficiency 

• Location of deficiency 

• How and where deficiency was located, including reference to other CQA documentation 
that may be used for cross-referencing 

• Estimation of how long deficiency has existed 

• Suggested corrective action proposed by the Contractor 

• Decision of Engineer on request for corrective action 

• Description of approved corrective action 

• Documentation of corrective action taken 

• Reference to additional CQA activity reports for corrective action, where applicable 

• Final results 

• Suggested methods to prevent similar deficiencies 

• Appeals made by Contractor, if any 

• Engineer’s decision on appeals 

• Signature for the appropriate CQA personnel 

2.1.4 Construction Quality Assurance Report 

At the completion of the project, the CQA personnel will submit a final Construction Quality Assurance 

Report (CQAR) to the Engineer’s PM for review.  This report will include all of the DSRs, DIRs, 

deviations from the Remedial Design documents (with justifying documentation) and As-Built drawings. 
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2.2 RECORDKEEPING 

2.2.1 Document Control 

All CQA documentation will be maintained by the Engineer under a document control procedure 

organizing and indexing the information for easy cross-referencing.  Each page of the CQA 

documentation will receive an identifier at the top right-hand corner of the page.  The identifier will 

consist of: 

• DSR – Daily Summary Report 

• DIR – Deficiency Identification Report 

• FCA – Field Change Approval 

2.2.2 Storage of Records 

The Engineer will be responsible for all CQA documents during the construction phases of the project. 

2.3 LINES OF COMMUNICATION 

Lines of communication will be maintained according to the previously presented organization chart.  The 

following information further describes lines of communication between key project members. 

2.3.1 CQA/ Personnel 

All reports, certifications, and data sheets will be reviewed by CQA personnel for accuracy and 

completeness.  CQA personnel will review the testing method to determine its validity.  Reports 

generated by CQA personnel will be submitted to the Engineer for review.  CQA personnel will submit 

notice of materials or Contractor workmanship deficiency to the Engineer. 

CQA personnel will report directly to the Engineer’s PM.  CQA personnel will act as a liaison between 

the Contractor and the Engineer’s PM.  It will be the responsibility of the CQA personnel to verify that 

the Contractor installs the work in accordance with the Remedial Design. 

2.3.2 Engineer 

The Engineer will review the DIR and will decide, in concert with the Olin Project Engineer, if action by 

the Contractor is required.  The Engineer will review the Contractor’s proposals for correcting deficient 

work or materials.  If a corrective action procedure suggested by the Contractor is approved, then it will 

be noted on the DIR and submitted to the CQA personnel for action by the Contractor.  If the suggested 
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corrective action is not approved, the disapproval will be noted on the DIR and returned to the Contractor 

for modification and resubmittal.  The Engineer will review all Contractor appeals and requests for 

equipment, materials, or procedural modifications in the same manner as if it was a newly submitted DIR. 

2.3.3 Contractor 

The Contractor will submit requests for equipment, materials, or procedural modifications to the 

Engineer.  The Contractor will be required to propose a method for corrective action on deficient work or 

materials when requested by the Engineer. 

2.4 CONTRACTOR’S SUBMITTALS 

The CQA personnel will maintain a log of all Contractor submittals.  These submittals may include: 

• Manufacturer’s material quality verification sheets and reports 

• Test results from approved independent laboratories 

• Contractor’s proposal for corrective action of deficient workmanship or materials 

2.5 TESTING LABORATORIES 

The testing laboratories will submit test results directly to the Engineer as well as the Contractor. 
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3.0 PROCEDURES 

3.1 LAYOUT OF WORK AND GRADE CONTROL 

This work will include establishing full documentation of construction survey control. 

3.1.1 Standards 

• Horizontal and vertical control have been established as shown on the 
“Topographical Map of Part of Lot-4 of the Stedman Farm, City of Niagara Falls, 
Niagara County, New York”, prepared by McIntosh & McIntosh, P.C., dated June 
14, 2005 (included with the Design Drawings.) 

• Temporary benchmarks and other survey control points will be established as 
required by the Contractor during remedial action. 

3.1.2 Certification 

• Temporary benchmarks, and other survey control points will be established by a 
Registered Land Surveyor (RLS) licensed in the State of New York who will certify 
their accuracy. 

• The RLS will submit copies of his notes with the certified drawings illustrating 
surveyed points, lines, and grades. 

• CQA personnel will maintain a log of certified survey drawings, and notes. 

• CQA personnel will maintain a log of all surveying activities. 

3.1.3 Execution 

• The CQA personnel will observe and document surveying activities. 

• The CQA personnel will not allow work to proceed until lines and grades have been 
established and certified by the approved surveyor unless appropriate approvals have 
been obtained. 

3.2 REMOVAL OF VEGETATION AND STRUCTURES DEMOLITION 

This work includes the procedures necessary to remove vegetation, demolition debris, and any 

miscellaneous debris within the Site, and either haul off-site or consolidate the wastes under the 

cover as identified in the Remedial Design Report. 

3.2.1 Standards 

• Cleaning, grubbing and disposal of vegetation will be performed in accordance with 
the Specifications.  Burning of vegetation will not be allowed 
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• Demolition, removal and disposal of designated structures will be performed in 
accordance with the Specifications. 

• Local, state, and federal regulations regarding hauling and disposal of vegetation and 
debris will apply. 

3.2.2 Documentation 

The CQA personnel will maintain a daily log of all removal and consolidation activities. 

3.2.3 Execution 

The CQA personnel will make visual observations for quality assurance. 

3.2.4 Storage 

Removed vegetation and demolition debris may be stockpiled temporarily in locations approved by 

the CQA personnel. 

3.3 DEWATERING 

This work includes dewatering of excavations as required for installation of storm drainage 

structures and piping. 

3.3.1 Standards 

• Local, state, and federal regulations regarding work in and around trench excavations 
will apply. 

3.3.2 Documentation 

• The CQA personnel will retain a copy of the Contractor’s plan for 
disposal/disposition of water generated during construction. 

• The CQA personnel will verify that water to be discharged to the City of Niagara 
Falls sewer is sampled, analyzed, and results are submitted to the City of Niagara 
Falls. 

• The CQA personnel will verify that water to be discharged to the city sewer meets or 
exceeds the City’s criteria for discharge. 

• The CQA personnel will maintain a written log of all dewatering, collection, turbidity 
monitoring, chemical analyses, and disposal activities. 

3.3.3 Execution  

• The CQA personnel will make visual observations for quality assurance. 
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• The Contractor will be responsible for the design and equipment necessary to collect, 
store, monitor, analyze, and handle water from dewatering activities. 

3.3.4 Storage 

• All liquids from dewatering activities may be stored temporarily on site in 
aboveground storage tanks in locations approved by Olin. 

3.4 LIMITS OF COVER CONSTRUCTION 

This work includes verification that cover construction extends to the limits and thickness 

established in the Remedial Design through observation and surveying. 

3.4.1 Standards 

Limits of the cover shown on the Construction Drawings will be marked in the field by the 

Contractor’s RLS. 

3.4.2 Certification 

• Temporary bench marks and other survey control will be established as required by 
the Contractor during remedial action 

• The RLS will submit copies of his notes with the certified drawings illustrating 
surveyed points, lines, and grades. 

3.4.3 Documentation 

• The CQA personnel will maintain a log of all survey documents certificates, and 
drawings as well as a description of activities. 

• The CQA personnel will maintain a copy of the following: 

– Record survey drawings of completed storm drainage system 

– Intermediate Topographic Surveys (record drawings) of 
constructed top of subgrade, and top of aggregate base course 

– Final Topographic Survey (record drawing) of finish grades at 
completion of Remedial Action 

• The CQA personnel will notify the Contractor promptly of survey results that deviate 
from the limits and grades indicated as acceptable in the Remedial Design Drawings 
and Specifications.  

• The CQA personnel will record the actual dimensions of the cover limits and area on 
the appropriate Construction Drawing(s). 
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3.4.4 Execution 

• The CQA personnel will observe the construction, record construction dimensions, 
and document observations. 

• The CQA personnel will not allow cover construction beyond established limits 
unless approved by Olin. 

• The CQA personnel will not allow work to continue unless the Contractor has 
adequately prevented runoff with erosion control measures established in the 
Remedial Design. 

3.5 MATERIAL HANDLING AND GRADING 

This work includes the necessary grading of soils within the project limits. 

3.5.1 Standards 

• Local, state, and federal regulations regarding safety, hauling, and storage will apply. 

• Dust will be controlled. 

• The Contractor will conduct the work in a safe manner. 

• Burning will not be allowed. 

• Material handling within the project limits will include soil excavation for asphalt 
cover subgrade construction and, storm drainage system construction.  These 
excavated soils will be hauled, deposited, and compacted within the cover limits as 
designated in the Remedial Design. 

• Laboratory testing and in-place density testing will be performed in accordance with 
the Specifications. 

3.5.2 Documentation 

• The CQA personnel will maintain a written log of all material handling activities. 

• QC Tests specified in the Remedial Design will be observed by CQA personnel and 
performed by an independent testing firm. 

• The CQA personnel will verify and document that QC testing was performed in 
accordance with the Remedial Design. 

3.5.3 Execution 

• The CQA personnel will observe and document all material handling activities. 

• Newly excavated soils will be deposited under the limits of the cover as soon as 
practical after removal from the original location. 
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• Newly excavated soils will be hauled along the shortest haul routes practical, with 
precautions implemented to avoid strewing or scattering soils along the routes. 

3.5.4 Placement 

• Excavated materials may be placed only in locations approved by the Engineer. 

• The CQA personnel will verify that the placed materials are protected from erosion 
and secured within an area not accessible to the public. 
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4.0 MATERIALS 

4.1 IMPORTED BACKFILL MATERIALS 

This work includes supplying and grading all imported fill material to be used for cover 

components (subgrade layer, protective/drainage soil layer, vegetative soil layer), asphalt concrete 

aggregate base course, and general backfill activities associated with the perched groundwater 

collection system and new stormwater drainage facilities.  The work will include verifying backfill 

materials through testing and observation to ensure that they meet the standards established in the 

Specifications. 

4.1.1 Standards 

• Applicable industry standards of the latest revision of test methods published by 
ASTM International, and other reference standards as stated in the Specifications. 

• Local, state DOT and federal regulations as stated in the Specifications will apply. 

4.1.2 Certification 

• The CQA personnel will obtain analytical laboratory reports, certified by the 
laboratory subcontracted to the Remedial Action Contractor, for the test procedures 
as established in the Specifications. 

• The CQA personnel will obtain physical laboratory reports, certified by the 
independent laboratory subcontracted to the Remedial Action Contractor, for the test 
procedures as established in the Specifications. 

4.1.3 Documentation 

• The CQA personnel will maintain a log of all sampling and testing activities on 
backfill materials, including chemical analyses. 

• The CQA personnel will maintain a log of all test reports on the backfill material. 

• The CQA personnel will maintain a log of all backfill material from approved off-site 
borrow sources.  The log will include location of borrow source, date, weight of 
material where required, load number designation, description of material and 
reference to laboratory reports where applicable. 

4.1.4 Execution 

• The CQA personnel will visually monitor each material delivery to the site. 

• The CQA personnel will reject any delivery not meeting the standards established in 
the Specifications.  Notification of rejection will be given to the Engineer and the 
Contractor. 
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• Dust will be controlled during grading activities. 

4.1.5 Storage 

• Backfill material will be stockpiled in a manner described in the Specifications and in 
a location approved by Olin. 

• Backfill material will be segregated from all other materials. 

4.2 STORM DRAINAGE PIPING AND STRUCTURES 

This section presents quality assurance procedures related to the construction of storm drainage 

piping, drop inlets, junction manhole, and headwall.  Work will include verifying proper 

installation by observation to ensure that construction of piping and structures meets the standards 

established in the Specifications. 

4.2.1 Standards 

• Applicable industry standards stated in the Specifications. 

• Manufacturers test reports showing conformance with the Specifications. 

4.2.2 Certification 

• Manufacturers’ certification that the product to be furnished will comply with all 
product requirements in the Specifications. 

4.2.3 Documentation 

• The CQA personnel will maintain a log of all piping and structures received on the 
Site.  The log will include manufacturer’s name, product identification, date of 
manufacture, size, and class of pipe and structures. 

4.2.4 Execution 

• The CQA personnel will examine piping and structures before installation for 
obviously defective materials and proper size. 

• The CQA personnel will reject any construction material not meeting the standards 
established in the Specifications.  Notification of rejection will be given to the 
Engineer and the Contractor. 

• CQA personnel will observe the Contractor’s installation to verify conformance with 
the Specifications. 

4.3 ASPHALT CONCRETE PAVING 

This work includes installing asphalt concrete pavement as shown on the Drawings. 
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4.3.1 Standards 

• Applicable standards of the New York State Department of Transportation “Standard 
Specifications” 2002 edition. 

4.3.2 Documentation 

• CQA personnel will maintain a log of all sampling and testing activities for aggregate 
base course and asphalt concrete materials as established in the Specifications. 

• The CQA personnel will maintain a log of all test reports on aggregate base course 
and asphalt concrete materials. 

4.3.3 Execution 

• A qualified representative of the independent laboratory will determine conformance 
of the materials and constructed work as required by the Specifications. 

4.4 OTHER SITE WORK 

Includes verification through observation and manufacturer certification that the standards 

established in the Specifications for all other items of work are adequately met. 

4.4.1 Standards 

• Remedial Design Drawings and Specifications 

• Manufacturer’s instructions and recommendations 

4.4.2 Documentation 

• CQA personnel will maintain a log of all project associated material deliveries.  The 
log will include:  delivery date, material description, manufacturer, transporter, 
truck/trailer number, material weight, weight ticket number, bill of lading number 
and a load number designation. 

• CQA personnel will maintain a log of all Contractor provided shop drawings and 
product data for all project work. 

• CQA personnel will maintain a log of all Contractors provided product information 
and test results for project materials. 

4.4.3 Execution 

• CQA personnel will not allow work to continue if the construction standards are not 
in accordance with the standards established in the Remedial Design unless 
appropriate approvals have been obtained. 
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• CQA personnel will verify through observation and manufacturer’s certification that 
the project materials and storage conditions meet the standards established in the 
Remedial Design. 

• CQA personnel will observe delivery and storage of all materials and document their 
observations daily. 

4.4.4 Storage 

• Verify materials to be installed are stored in a manner that is recommended by the 
manufacturer and in a location approved by the CQA personnel. 

• Verify the areas accessible by the public, such as Veterans Drive, be kept cleared of 
construction equipment, debris, mud, and dirt when work is not in progress. 
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1.0 INTRODUCTION 
 
This Health and Safety Plan (HASP) presents Olin’s health and safety requirements for the asphalt 
cover construction activities occurring at Operable Unit 3 (OU 3) of the Industrial Welding Site (IWS) 
property.  OU 3 will hereafter be referred to as “the Site.” 
 
The Site is bounded by parking lots adjacent to Buffalo Avenue to the South, Veterans Drive (Packard 
Road) and Gill Creek to the East and the Industrial Welding Site (IWS) to the North in the city of 
Niagara Falls, New York.  The project area is shown on Figure 1.1. 
 
The project area comprises approximately 4.3 acres and is relatively flat, with elevations ranging from 
572 to 575 feet above mean sea level (msl).  Fencing and locked gates presently control access to the 
Site.    
 
This Site has been historically owned by Olin.  Past practices at the Site have resulted in soil and water 
impacts from chlorinated cyclohexanes (BHC), polynuclear aromatic hydrocarbons (PAHs), and 
mercury that were associated with IWS.  The Site was not used for waste disposal and does not contain 
any historical waste disposal site or landfills.  The impacts found on the Site are believed to be 
associated with activities at IWS.  The Site is contiguous with IWS and impacts are similar on the two 
properties.   
 
The construction/remediation activities planned at the Site are summarized below. 
 

• Investigation of suspected underground vaults. 
• Excavation and consolidation of contaminated soils under the final cover system.  
• Installation of a multilayer cover system to prevent any direct contact exposure 

and to reduce precipitation infiltration.  The final cover system will be keyed into 
the underlying clay strata, to act as a barrier to perched groundwater flow. 

• Long term operation, maintenance and monitoring of the selected remedy. 
• Land use restrictions.  

 
An asphalt concrete cover will be constructed over an area of approximately 4.3 acres comprising the 
entirety of the Site property.  Any soils excavated from the Site property will be consolidated under 
the final cover system. Surface drainage from the final cover system will be directed under Veterans 
Drive to Gill Creek.  The final cover system will eliminate erosion, minimize the migration of rainfall 
into Site soils, and prevent direct human exposure to Site soils.   

 
Nature of Proposed Activities 
Direct contact with soil and/or perched water may occur during the following activities: 

• Trenching and excavation  
• Construction water sampling 
• Use of heavy equipment for grading and trenching 
• Construction of cover systems (before buffer layer completion) 
• Decontamination 
 
 

Nature of Potential Exposure for this Project 
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Based on previous environmental investigations, soil and placed sediments may contain: 
 

• Mercury (up to 1,850 micrograms per kilogram [mg/kg]) ,  
• Hexachlorocyclohexanes (commonly known as benzene hexachloride [BHCs]) (up to 5.0 

mg/kg alpha BHC, 5.3 mg/kg for beta BHC, 1 mg/kg for delta BHC, 1 mg/kg for gamma 
BHC)), and  

• Polycyclic aromatic hydrocarbons (PAHs) (up to 1,820 mg/kg ).  
 
Based on previous environmental investigations, perched ground water potentially contains:  

• Mercury (1.3 µg/L), and  
• Gamma BHC (0.058 µg/L). 
• Beta BHC (0.086 µg/L).   
 

The expected start for construction is September 1, 2006, with construction completion expected in 
approximately 8 weeks. 
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2.0 KEY PROJECT PERSONNEL AND RESPONSIBILITIES 
 
This section addresses the responsibilities of the project members with respect to the HASP.   
 
All contractors are responsible for the Health and Safety of their employees.  All contractors onsite 
will prepare their own HASPs that, at a minimum, meet the requirements presented in this HASP.  
Contractors shall train their personnel in Site-specific Health and Safety procedures and supply 
appropriate personal protective equipment (PPE).   
 
Figure 2.1 summarizes the organizational structure for this project.  Refer to Section 6.0 and 7.0 of this 
plan for specific program information.  As a representative for the Owner, the Project Health and 
Safety Officer (HSO) has overall responsibility that the requirements of this HASP are met.  
 
Owner 
 
Mike Bellotti will serve as Project Coordinator for Olin Corporation.   
 
Engineer and Contractor Representatives 
 
MACTEC is the Engineer for the project.   Sevenson Environmental Services, Inc. (Sevenson) is the 
Remedial Action Contractor (Contractor). 
 
Remedial Action Contractor Safety Coordinator 
 
The Remedial Action Contractor Safety Coordinator (RACSC) is responsible for the Health and 
Safety of Sevenson employees and Sevenson’s subcontractors and will ensure that activities performed 
by the Contractor and their subcontractors are in compliance with this HASP 
. 
Project Health and Safety Officer 
 
The following tasks are the responsibility of the Project HSO: 
 

• Compliance with this HASP for all personnel and activities on the site. 
• Observation of the work performed by the Remedial Action Contractor and its subcontractors, 

including the execution of health and safety procedures. 
• Stop the work of the Contractor if a violation of the health and safety procedures is observed. 
• Documentation of log-in/log-out procedures, pre-entry briefings for site visitors. 
• Coordination of emergency response actions including stop work orders, site evacuation, 

notification of community agencies such as fire and police departments, notification of 
governmental agencies, and communications with the Owner, Engineer, and contractor.    

• Coordinate the Community Air Monitoring Program as specified by Section 4.0.  The Project 
HSO will ensure that monitoring is conducted as specified in the HASP and that monitoring 
instruments are have been calibrated.  The Project HSO will determine field sampling 
locations for air samples, and collect air samples per Section 4.2 
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3.0 GENERAL REQUIREMENTS 
 
The Project HSO will oversee the implementation of this HASP.  The excavation and construction 
activities at the Site property may present chemical and physical hazards.  The Project HSO and the 
Remedial Action Contractor Safety Coordinator are responsible for making an independent hazard 
assessment and anticipating potential hazards.   However, the Project HSO will have overall authority 
for compliance with this HASP.   
 
This HASP, which must be kept on site, addresses the health and safety hazards of the tasks performed by 
project personnel, including the requirements and procedures for worker protection (per 29 CFR 
1910.120).  As additional relevant information becomes available, the Project HSO can change or amend 
this document with agreement from the Owner.  The Project HSO must initial any change made to the 
HASP at the relevant section, document the amendment date, make available copies of these changes to all 
site personnel, and obtain signature of site personnel verifying that they have read and will be governed by 
these changes. 
The facilities, equipment, monitoring instruments, materials, and personnel will be provided as 
necessary to protect on-site personnel and off-site human receptors from physical injury and potential 
adverse health effects that could result from exposure to chemical hazards which may be present 
on-site.  Personnel entering the job site will comply with the requirements of this HASP. 
 

3.1 WORKER TRAINING 
Table 3.1 documents that workers have received the appropriate training requirements as per 29 CFR 
1910.120(e), 29 CFR 1910.38, and 29 CFR 1910.1200. Contractors and Subcontractors are responsible for 
the requirements and implementation of this plan and ensuring that their personnel on-site are properly 
trained in Health and Safety procedures. 
 

3.2 MEDICAL SURVEILLANCE 
Table 3.1 indicates personnel who participate in a Medical Surveillance Program [29 CFR 1910.120(f)].  
All workers who could be exposed to concentrations of chemicals above the OSHA Permissible Exposure 
Limits (PELs) for 30 days per year or more must be included in the Medical Surveillance Program. 
 

3.3 SAFE WORK PRACTICES 
General safety guidelines are provided below. 

• Minimize contact with excavated or contaminated materials. Do not sit or kneel on potentially 
contaminated surfaces. 

• Smoking, eating, or drinking after entering the work zone and before decontamination will not 
be allowed.  Use of illegal drugs and alcohol are prohibited. 

• Practice good housekeeping.  Keep everything orderly and out of potentially harmful 
situations. 

• Use of contact lenses on site will not be allowed. 
• In an unknown situation, always assume the worst conditions. 
• Be observant of your immediate surroundings and the surroundings of others.  It is a team 

effort to notice and warn of impending dangerous situations.  Withdrawal from a hazardous 
situation to reassess procedures is the preferred course of action. 
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• Conflicting situations may arise concerning safety requirements and working conditions and 
must be addressed and resolved rapidly by the Project HSO and RACSC to relieve any 
motivations or pressures to circumvent established safety policies. 

• Unauthorized breaches of specified safety protocol will not be allowed.  Workers unwilling or 
unable to comply with the established procedures will be discharged. 
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4.0 COMMUNITY AIR MONITORING 
 
This section specifies the requirements for the site-specific community air monitoring for the 
construction at the Site property.  Air monitoring strategies have been designed to address 
sampling/monitoring for mercury, BHCs, PAH’s and total particulate emissions.  Monitoring will be 
performed by direct reading instruments and collection of samples for off-site analysis using sorbent 
tubes and filter cassettes. 
 

4.1 AIR Monitoring USING DIRECT READ INSTRUMENTS 
 
Air monitoring equipment will be maintained and operated in accordance with manufacturer’s 
instructions, and calibrated daily.  Necessary calibration/audit equipment and supplies will be 
maintained.   
 
Prior to the commencement of intrusive activities, two baseline (background) air samples will be 
collected by the Project HSO for laboratory analysis for mercury, total particulates and BHCs.  This 
sampling will occur along the perimeter of the work site.   Prior to the commencement of construction 
activities, baseline (background) air quality conditions will also be monitored in the work zone and at 
the perimeter by the Remedial Action Contractor Safety Coordinator using direct reading instruments   
for total organic vapor, respirable particulates, and mercury vapor.  After the establishment of the 
baseline, direct-read monitoring will continue at the active work area.  Monitoring will occur on an 
hourly basis during excavation and soil handling involving impacted soils.  The monitoring frequency 
may be reduced, based on emissions trends, during less invasive activities such as construction of the 
multi-layer cover.  
  
Measured concentrations will be compared to action levels as specified in Tables 4.1 and 4.2.  
Collection of samples at the site perimeter for off-site analysis will be triggered by these action levels.  
Actions will be taken to either eliminate or reduce concentrations to acceptable limits, as required.  
Monitoring data will be recorded and a report with the sampling location, wind direction at the time of 
sampling, time, and results will be generated daily.  Air-monitoring logs and daily summaries will be 
included in the project files.  
 

4.2 Perimeter Monitoring using Sorbent Tubes/FILTER CASSETTES 
 
Air samples will be collected at the perimeter of the work area by the Project HSO and analyzed for 
mercury, BHCs, PAH’s and total particulates using NIOSH methods.  Four locations will be sampled 
each day for two 8-hour days during the initial part of intrusive activities such as trenching.  Four 
additional samples will be collected for one 8-hour day approximately mid-way through construction.  
The four sample locations will be the approximate midpoint of the perimeter fence on the four sides of 
the work area.   
 
Air samples will be collected using calibrated Gillian or equivalent low-flow pumps.  The pumps will 
be calibrated each morning prior to use.  Laboratory-prepared sorbent tubes and filter cassettes will be 
mounted on the sampling pump.  The pumps will be operated for approximately 8 hours each day.  
The wind direction will be monitored and recorded at selected intervals.  Pumps will be periodically 
checked to verify operation and flow rate.  The start and stop time, wind direction, weather conditions, 
and observed flow rate will logged for each pump.  After completion of the sampling period, the tubes 
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will be removed and packaged for shipping to a New York State Environmental Laboratory Approval 
Program (NYSELAP) laboratory for analyses.  Analytes will be analyzed by NIOSH methods: 
Mercury    NIOSH Method 6009 
BHCs     NIOSH Method 5502 
PAHs     NIOSH Method 5519 (or equivalent) 
Total Particulates   NIOSH Method 0500 (or equivalent) 
 
The Field Sampling Plan (Appendix E) presents the procedures for sampling and analysis.  Samples 
will be labeled in a clear and consistent fashion.  Each sample will have a corresponding entry on a 
chain-of-custody record that will include site name, sample identification number, sample type, date of 
collection, parameters for which analyses are requested, sample volume, and signatures of sampler, 
and other personnel involved in the chain of custody for the sample.  Analytical results will be 
included in the project files. 
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5.0 SITE CONTROL 
 
Site control procedures, as required by 29 CFR 1910.120(d), will be implemented before the start of 
site tasks.  
 

5.1 Work Zones 

THREE WORK ZONES WILL BE ESTABLISHED FOR THIS SITE. THE EXCLUSION ZONE IS 
DEFINED AS THE AREA WHERE CONTAMINATION IS SUSPECTED AND THE REMEDIAL 
ACTION TASKS ARE TO BE PERFORMED WHICH WILL INCLUDE ALL OF THE AREA TO 
BE COVERED WITH ASPHALT.  THE CONTAMINATION REDUCTION ZONE IS DEFINED 
AS THE AREA WHERE EQUIPMENT AND WORKERS ARE TO BE DECONTAMINATED.  
THE SUPPORT ZONE IS DEFINED AS THE COMMAND AREA AND SERVES AS A STORAGE 
AREA FOR SUPPLIES.  THE BOUNDARIES OF THE EXCLUSION ZONE, CONTAMINATION 
REDUCTION ZONE, AND SUPPORT ZONE WILL BE MARKED USING WARNING TAPE 
AND OR TEMPORARY FENCING.  
 

5.2 Buddy System 
 
When required by contract, or when conditions exist that could be dangerous to life and health, a 
buddy system shall be implemented. 

5.3 Site Access 
 
Access to the site will be controlled using sign in/sign out log for site workers. Sign in/sign out log 
and identification badges will be used for visitors.  

5.4 Communications 
 
On-site communications will be verbal.  Off-site communications will be conducted through field 
office telephones.  
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6.0 HAZARDOUS MATERIALS 
 
The following report was consulted for complete information on the results of previous site 
investigations: 
 

• Voluntary Environmental Characterization – Packard Road Parcel, Olin Corporation, January 
18, 2002 

 

This document provides analytical data for the areas that will be included in the current project. 
 

6.1 Chemical Hazards 
Based on previous studies, the chemical hazards of potential concern detected in the soil/sediment are 
mercury, BHCs, and polycyclic aromatic hydrocarbons (PAHs).  Project personnel may be exposed by 
inhalation of chemical vapors, by dermal contact, and by incidental ingestion of soils potentially 
contaminated with organic compounds and mercury or by dermal contact with perched water.  
Contaminants may also be present in respirable dust and air-borne emissions. 
 

6.2 PROPERTIES OF CHEMICAL HAZARDS 
Appendix A contains Chemical Fact Sheets for the compounds of concern (mercury, BHCs, and 
PAHS).  In addition to the compounds of concern, other potentially hazardous materials may be 
brought onto the site as part of the construction activities.  These materials will be addressed as part of 
the hazard communication program that is discussed in Section 7.2. 
 

6.3 HAZARDOUS MATERIALS WORK PRACTICES 
A hazard analysis has been conducted for each task associated with this project per 29 CFR 
1910.120(c).  Health hazards shall be evaluated by perimeter air monitoring and by direct-read air 
monitoring in the work area.  Health hazards will be controlled by safe work practices.  If safe 
working conditions can not be engineered, site workers will be protected by implementing personal 
protective equipment (Section 6.3.2). Fire, reactive, physical, and biological hazards shall be 
controlled by utilizing safe work practices (Section 7.0). 
 
6.3.1 Air Monitoring 

Based upon the types of chemicals previously detected at the site, visual dust monitoring is required during 
site work.  Dust control measures will be instituted if dusty conditions are noted during work in 
contaminated areas.  The Project HSO will also communicate regularly with the Remedial Action 
Contractor Safety Coordinator.  
 
Real Time Monitoring 
The Contractor will furnish and maintain real-time air monitoring equipment which, at a minimum, 
will include: an explosimeter, (photo ionization detector), a respirable dust monitor, mercury vapor 
analyzer, and necessary calibration/audit equipment and supplies.   Other equipment required to 
complete real-time air monitoring will be provided by the Contractor as necessary.  All equipment will 
be maintained and operated in accordance with manufacturer's instructions.  Real-time monitoring will 
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be conducted at the active work area in the Exclusion Zone.  This monitoring will take place when 
intrusive work i.e., work such as excavation which may cause the generation of airborne contaminants 
to take place.  Measurement of the concentrations of mercury vapor, and respirable particulate will be 
compared to the prescribed action levels.  In this way it can be determined immediately whether any 
contaminants are being generated into the air as the result of the work, and the proper actions can be 
taken to either eliminate or reduce these concentrations to acceptable limits.  Monitoring data will be 
recorded and a report of the sampling location, time, and results will be generated daily and placed in 
the project files.  

Action Levels 
The wearing of the various types of personal protective equipment will depend upon the potential for 
exposure (inhalation, ingestion, and dermal contact), type and amount of contamination present, 
operation being performed, and other factors such as weather and instituted engineering controls.  The 
information provided in Table 4.1 and 4.2 along with the judgement of the Project HSO and Remedial 
Action Contractor Safety Coordinator will be used in determining the appropriate PPE and institution 
of specific controls. 
A data sheet will be developed and implemented by the Remedial Action Contractor Safety 
Coordinator upon which the following real-time monitoring data will be recorded: 

• Date and time of monitoring 
• Air monitoring location 
• Instrument, model number, serial number 
• Calibration/background levels 
• Results of monitoring 
• Safety and Health Specialist/Industrial Hygienist Technician Signature 
• Interpretation of the data and any further recommendations by the Project HSO or the 

Remedial Action Contractor Construction Safety Coordinator 
In addition, as part of the community air monitoring program, air samples will be collected at the 
perimeter of the active work area by the Project HSO and analyzed by NIOSH methods for mercury, 
BHCs, and total particulates.  These data will be used to evaluate dust and vapor emissions that may 
travel off-site. 
 
6.3.2 Personal Protective Equipment 

Descriptions of levels B, C, and D protection are provided in Section 7.8.  Required personal protective 
equipment (PPE) and types of protective clothing materials for workers are listed, as well as an indication 
of the initial level of protection.  The level of protection may be upgraded or downgraded according to the 
monitoring data of the Project HSO.  PPE levels shall be indicated in the Field Logbook.  When using 
PPE, workers must adhere to their employer’s Personal Protective Equipment Program [29 CFR 
1910.120(g) and 29 CFR 1910 Subpart I].  Conditions requiring Level B PPE are not anticipated at this 
site.  If action levels indicate Level B is required, the contractor will evacuate the work area and contact the 
Olin representative.  Work will not resume until a determination of the appropriate action has been 
conducted, implemented, and evaluated. 
 
If respirators are worn, workers must adhere to their employer's Respiratory Protection Program (29 CFR 
1910.134) or the requirements of this plan whichever is the most protective of the worker.  Table 2.1 
provides a record of the site workers' last annual fit test.  Facial hair interfering with the respirator seal 
(e.g., beards) is not allowed when respirators are worn. 
Exposure to ground water is expected during excavation and trenching.  Precautions must be taken when 
working in conditions where potentially-contaminated ground-water may be contacted.  Employees should 
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wear protective gloves when dermal contact with ground-water is likely and minimize the magnitude and 
duration of contact as much as possible.  If signs and symptoms of exposure to chemical hazards occur, 
then work activities should be re-evaluated by the Project HSO. 
 
6.3.3 Safe Work Practices 

Workers shall follow the Safe Work Practices (Section 7.0) that have been developed for tasks 
associated with construction and with intrusive work in a contaminated area.  
 

6.4 PHYSICAL HAZARDS 
Physical hazards which may be associated with paving, cover construction, excavation, and local 
transport of soils and other materials are presented below: 

• General Construction and Vehicle Safety: General construction and vehicle safety must be 
maintained.  The RA Contractor and subcontractors will, at the minimum, comply with U.S. 
Department of Labor 29 CFR 1926. 

• Temperature Extremes: Heat stress, particularly in the summer months, can present significant 
worker stress.  Metabolic heat loading is increased by the use of heat-generating equipment 
(i.e., welding), protective clothing, and to a lesser extent, respirators.  Workers operating 
heavy equipment are less affected, due to a lower level of physical activity.  Guidance on heat 
and cold stress is provided in ACGIH's 1998 Threshold Limit Values for Physical Agents. 

• Excavation Hazards: Trenching and excavating present a significant risk of slope instability 
and cave-ins.  The Contractor will comply with 29 CFR 1926 Subpart P. 

• Noise: Noise exposures will be controlled to comply with community noise regulations and 
acceptable OSHA worker exposure levels.  The Contractor will minimally comply with 29 
CFR 1926.52. 

• Explosion Hazard: As required under the OSHA Permit-Required Confined Space Entry 
Standard and Standards for Excavations (29 CFR 1910.146 and 29 CFR 1926.650-.652, 
respectively), confined spaces and excavations must be tested, prior to entry, for 
oxygen-deficiency, combustible gases, and toxic gases. 
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7.0 SAFE WORK PRACTICES 
 
These safe work practices are designed to protect site workers and visitors. 
 

7.1 EMERGENCY RESPONSE 
The following emergency response information is provided as per 29 CFR 1910.120(j). 
 
  A. Hospital Route Map 

A hospital route map that includes the site location is included as Figure 7.1.  Prior to 
commencement of field activities, the Project HSO will determine the general wind direction, 
evacuation routes, and standby locations (typically at least 100 feet upwind).   

B. Emergency Contacts 
A list of contacts and telephone numbers for the applicable local off-site emergency responders is 
provided in Table 7.1.  This list must be posted in the on-site project office and in the vicinity of 
telephones that may be used in an emergency, as appropriate.  The nature of the site work and 
contaminants of concern should be reviewed with the off-site responders before work begins on 
this project. 
 

 C. Emergency Response Equipment 

The following emergency response equipment is required for this project and shall be readily 
available. 

    X    Field First Aid Kit  
    X    Fire Extinguisher  
    X    Eyewash (Note: 15 minutes of free-flowing fresh water) 
       _ Shower 
  ____ Other:                                                            
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D. Communication 
  
 The emergency response communication system for the site is:     
    X   Verbal 
    X  Two-way radio  
  _X_  Cellular telephone 
    X   Hand signals: 
    Hand gripping throat.....................Out of air, can't breathe   
   Grip partner's wrist or  
   both hands around waist……… Leave area immediately 
    Hands on top of head……………Need assistance  
    Thumbs up……………………… OK, I am all right, I understand     
    Thumbs down……………………No, negative      
        Horn 
        Siren 
        Other:                                   
 
 E. Emergency Response Procedures 
 In the event that an on-site emergency develops, the procedures delineated in Table 7.2 are to be 

followed immediately.  The types of emergencies that could occur on the project site include 
fire, medical, and cave in emergencies. 
The following steps are taken in the event of fire to reduce the possibility of the spread of 
contamination and to assure that individuals are not exposed above acceptable limits: 

• If a fire occurs, trained Contractor employees equipped with the proper respiratory 
protection gear will attempt to suppress it using hand-held fire extinguishers. 

• The Project HSO and the Remedial Action Contractor Safety Coordinator will be 
notified at once. 

• The local fire department is notified by the Project HSO if the fire cannot be handled 
safely by contractor employees. 

• If necessary, the site will be evacuated using the preplanned routes as defined by the 
Project HSO and Remedial Action Contractor Safety Coordinator. 

The procedures listed below are to be followed in case of worker injury.  When the medical situation 
allows, precautions to prevent the spread of contamination are taken.   
These may include: 

• Removing the injured individual's contaminated clothing and protective equipment within the 
Exclusion Zone 

• Wrapping the injured individual in sheets to contain contamination 
• The use of plastic sheeting to protect ambulance interiors and hospital facilities from 

becoming contaminated 
• The use of protective clothing and contamination control techniques by rescue and medical 

facility 
Note:  Medical actions will always take priority. 
 
A map with directions to the emergency medical facility will be posted at each telephone (see Figure 
7.1).  Before the start of hazardous work, communication will be conducted with the emergency 
responders, local medical facility, and hazardous material response team located in the vicinity of the 
site.  Items to be discussed include types of responses, hazards at site, control programs, notification 
procedures, and lines of authority.  
In addition to the incident report form, a critique of the response will be prepared.  This critique will 
describe the emergency, the responders, actions taken, and recommendations for improvement.  The 
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critique will also be discussed with the affected personnel for use as a training tool and to provide 
them with an opportunity for their input.  The report and critique will be prepared by the Project HSO 
and the Remedial Action Contractor Safety Coordinator. 
The basic outline of the fire alarm program is as follows: 

 
• The alarm system, three short blasts of an air horn, will be activated when any on-site 

personnel notices the presence of a fire. 
• As soon as the initial alarm to on-site personnel is completed and evacuation is under way, 

outside assistance will be immediately requested if deemed necessary by the Project HSO. 
• Personnel not involved in on-site emergency response procedures will evacuate to an area 

upwind of the fire.  If the fire can be treated with a fire extinguisher, personnel closest to the 
fire will obtain a fire extinguisher and attempt to extinguish the fire.  This will be attempted 
only if there is minimum risk to the personnel involved.  Site personnel will have received 
training in the use of fire extinguishers.  

Within 48 hours after an emergency response, the Incident Report Form provided in Appendix B shall 
be completed and returned to the Project HSO, who will forward a copy to Olin. 
 

7.2 HAZARD COMMUNICATION 
The following procedures shall be followed for all chemicals brought on site: 

• Chemical containers (primary and secondary) shall be correctly and clearly labeled with the 
name of the chemical and the hazard(s) associated with that chemical (e.g. flammable, 
corrosive). 

• Workers will be trained on the hazards of these chemicals. 
A Material Safety Data Sheet (MSDS) for each chemical brought on the site will be readily available 
in a master file for the project at the site office.  Contractors are responsible for supplying MSDSs to 
the Project HSO in advance for materials that will be brought onto the site.  The Project HSO is 
responsible for reviewing the MSDSs for the proposed materials, making an approval decision, and 
maintaining the MSDS master file.  When chemicals are used on site, workers must adhere to their 
company’s Hazard Communication Program (29 CFR 1910.1200) and the requirements of this Plan.   
The following chemicals may be used during this project. 

• Alconox (low phosphate detergent)   
• Acetone 
• Hydrocloric Acid (10 – 33 percent)       
• Methanol 
• Nitric Acid (50 – 70 percent) 
• Sulfuric Acid (57 percent)  
• Hexane 
• Sodium thiosulfate  
• Diesel fuel 
• Gasoline 
• Petroleum lubricating grease 
• Petroleum lubricating oil 
• Concrete 
• Asphaltic concrete 

 
Material Safety Data Sheets (MSDS’s) for these chemicals are provided in Appendix C.   
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7.3 ACCIDENT PREVENTION Program 
During all active site work, the Project HSO will implement and maintain an Accident Prevention 
Program to ensure safe, accident-free completion of the site work.  The Remedial Action Contractor 
Safety Coordinator will be directly responsible for enforcing the Accident Prevention Program for the 
Contractor and subcontractor personnel and will report directly to the Project HSO any unsafe site 
activities as they occur. 
A comprehensive Accident Prevention Program has been developed by Sevenson which follows the 
requirements listed in 29 CFR 1926.  Some of the more important features of the program are: 

• Statement of policy 
• Delegation of responsibility 
• Self-inspection guide 
• Safety meetings 
• Outline of topics suitable for safety meetings 
• Fire prevention program 
• Posting requirements 
• Assured equipment grounding conductor program 
• Policy for violation of safety rules 
• Accident investigation 
• General safety rules for workers 
• Lock out/tag out procedure 

The hazards that are expected to be encountered by site personnel, other than worker exposure to the 
contaminants, and heat stress due to the wearing of protective equipment, are common to construction 
work.  Some of these hazards and their applicable OSHA regulations are: 
Electrical - (1926.400) 

Motorized equipment - (1926.600-604) 

Fire protection and prevention - (1926.150-152) 

Excavations - (1926.650-652) 1910.178(h) 

 
The Project HSO will be responsible for the administration of the Accident Prevention Program.  The 
Project HSO will be responsible for the implementation and overview of the Program and will manage 
the Program on a daily basis.  The Remedial Action Contractor Safety Coordinator will determine 
whether safety rules are being violated by their employees or subcontractors, advise the employee on 
the proper procedures(s), initiate any disciplinary action which may be required, conduct the daily 
safety inspections, investigate all accidents, and make recommendations that will correct all unsafe 
conditions.  It is anticipated that all phases of the project will have essentially the same types of 
hazards present, and there will be no change in the emphasis of the Accident Prevention Program.  
All contractors and subcontractors will be required to follow the Accident Prevention Program.  
Personnel will be trained by the Project HSO in the content and procedures associated with the 
program.  The Remedial Action Contractor Safety Coordinator will be responsible to determine its 
subcontractor compliance with this Program. The Project HSO will also be responsible to determine 
the Construction QA/QC Contractor’s compliance with this program. 
Weekly Monday morning safety meetings will be conducted by the Project HSO.  The topics will be 
developed in conjunction with the Remedial Action Contractor Safety Coordinator and Contractor’s 
CIH.  All on-site personnel will be required to attend the safety meetings.  A log will be kept of the 
attendees and subjects covered. 
Basic fire prevention measures will be followed.  A fire alarm plan is included in Section 7.1.  The site 
will be kept in a neat and orderly fashion.  Non-contaminated refuse will be disposed of on a regular 
basis.  The disposal of contaminated material is discussed in Section 7.5. 
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Equipment will be inspected daily by the operator prior to operation.  Motorized equipment will be 
checked to see that brake and steering mechanisms are in working order as well that all alarm systems 
and safety guards are operational.  Electrical equipment will be checked to determine whether it is 
properly grounded and there are no frayed cords or other obvious defects. 
There will be one person on-site at all times trained and certified in First Aid and Cardiopulmonary 
Resuscitation (CPR).  There will also be a First Aid kit located in the site office.  Injuries and/or 
illnesses will be reported to the Remedial Action Contractor Safety Coordinator or Project HSO who 
will then decide on the proper course of treatment i.e., routine first aid or emergency medical 
treatment.  The emergency medical treatment facility and the route to be followed to get there is 
discussed in another section of this plan. 
Accidents will be reported to the Project HSO who will then investigate the accident and make 
recommendations to prevent its reoccurrence.  All reports will be filed using the Incident Report Form 
(Appendix B).  The Project HSO and Remedial Action Contractor Safety Coordinator will make a 
daily safety inspection of the site. All safety hazards identified will be immediately corrected. 
Cutting and welding operations, if required, will require a permit signed by the Remedial Action 
Contractor Safety Coordinator.  The permit will require the following information: 

• Percent oxygen level 
• Percent of lower flammable limit 
• Vapor concentration 
• Availability of fire extinguisher 
• Location of nearest combustibles 
• Welding/burning operations in compliance with OSHA regulation 1910.252 
 

The testing of the atmosphere will be the Contractor's responsibility.   A copy of the permit will be 
maintained in the Project HSO’s project files. 
 

7.4 CONFINED SPACES 
A confined space entry program will be required when workers enter into tanks, excavations, sewers, 
and buildings with limited access, or any place with limited ventilation.  Prior to entry into a confined 
space, the Contractor will review with the affected personnel all potential hazards, proper work 
procedures, required safety equipment, and emergency procedures. 
As part of the Contractor's program and planning, the following actions will be completed prior to 
entry: 

• Determine whether the confined space is a permit or non-permit space. 
• Pre-plan all operations with those both directly and indirectly involved, including rescue 

teams. 
• Notify the Project HSO and other proper authorities of the jurisdiction of the planned entry 

and actions to be taken. 
• Review emergency signals with all involved in the confined space entry. 
• Have a completely filled out list of emergency telephone numbers for police, fire, hospital, 

and emergency rescue units.  Have clear directions and map of route to nearest hospital and 
emergency treatment facility. 

• A minimum of three workers are required for confined space operations.  Personnel must be 
trained to work safely in and around the permit space and the requirements of the OSHA 
standard. 

• Have safety equipment listed above readily available. 
• Mechanical equipment will be thoroughly checked and in proper working order prior to 

initiating any confined space activities. 
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• Retrieval lines and safety harnesses should be checked for unusual signs of wear and self-
contained breathing apparatus shall be fully charged. 

• Portable gas detectors will be re-zeroed daily or more often, if necessary, and calibrated per 
manufacturer's instructions. 

• Blank off, bleed, block, secure, and isolate the confined space to a zero-mechanical state. 
• Lock-out and tag-out all electrical and mechanical equipment.  Verify it is properly locked out 

by attempting to start equipment. 
• All manholes, pump station wet wells, and confined spaces shall be considered dangerous 

before entry until proven safe. 
• Prepare a Confined Space Entry Permit for each manhole or other confined space to be 

entered. 
The following air tests will be taken: 

• Oxygen level - An oxygen-deficient atmosphere has a percent oxygen concentration below 
19.5%.  An oxygen-enriched atmosphere is above 22%. 

• HNU readings for presence of organic vapors - Any organic vapor concentration will be 
considered excessive, until the compound is identified. 

• Combustible gas meter readings for potentially explosive atmospheres - A flammable 
atmosphere has a reading above 10% of the Lower Explosive Limit (LEL). 

• Hydrogen sulfide meter for the detection of H2S -  Excessive hydrogen sulfide concentrations 
occur when the measured level is above 5 ppm.  This testing will occur at all depths (top to 
bottom) of the confined space. 

If necessary, the Contractor will provide for the ventilation of the confined space prior to workers 
entering and during all phases of work.  A positive draft will be maintained into the confined space.  
The Contractor will also continuously monitor the atmosphere of the confined space using portable, 
combustible gas, oxygen deficiency, and hydrogen sulfide detectors during activities that require 
workers to enter the confined space. 
Finally, the Contractor will verify that the confined space is isolated from all unwanted forms of 
energy and material.  This can be done by verifying that lock-out/tag-out systems have not been 
tampered with.  After this check, the Contractor will attempt to restart equipment as part of 
verification.  During entry, the Contractor will: 

• Visually inspect ladder rungs for corrosion, if necessary. 
• Work will take place with adequate lighting provided. 
• Monitor atmosphere using a combustible gas, oxygen deficiency, and hydrogen sulfide 

detector when work is being performed. 
• Use safety harness at all times with a minimum of ½ inch nylon rope retrieval line attached. 
• The trailing end of the retrieval line must be tied to the portable hoist assembly lifting device 

or to an anchor point outside the confined space. 
• When using SCBAs, the buddy system shall be used.  Two persons (entrants) wearing SCBAs 

shall be in the confined space. 
• Outside attendant/observer shall keep an accurate count of all entrants and maintain effective 

and continuous contact with entrants. 
• At least one crew member (attendant), shall keep a constant watch and a continuous hold on 

the retrieval line of the worker in the confined space, whenever a portable hoist is not being 
used.  The end of the line must be secured to an anchor point outside the entry portal. 

• The attendant shall recognize potential signs of trouble from those within the confined space.  
The attendant shall have sufficient training to recognize the potential hazardous activities both 
inside and outside the confined space. 

• Tools shall be lowered by a line and never thrown into a manhole or other confined space. 
• Contractor crew members shall wear proper work shoes, hard hats, and reflective traffic vests. 
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• When the confined space is re-entered, the atmosphere must be re-tested if testing has stopped. 
• The attendant should not attempt a rescue unless another observer or back-up person arrives 

and only if trained to attempt a rescue and has proper rescue equipment.  If not trained, the 
attendant will call for professional emergency rescue crews. 

• In the event of a rescue or extrication of a person from the lower level of the confined space, 
an additional rescue person is needed on the platform level to assist in guiding the injured 
worker out of the confined space. 

A copy of the confined space entry permit, which is to be posted at the entry into the space, and a copy 
of the training certification form will be furnished to the Project HSO and maintained in the project 
master files. 
 

7.5 PERSONAL AND EQUIPMENT DECONTAMINATION 
The Contractor will provide and require the use of: 

• Contained storage and disposal for used disposable outerwear. 
• Hand/face washing facilities. 
• A facility for changing into and out of and storing work clothing separate from street clothing. 
• A lunch and/or break room. 

The features of the personal decontamination facilities include: 
• Provisions for workers leaving the Exclusion Zone and Contamination Reduction Zones to 

remove protective outer clothing and wash face and hands before eating.   
• Provisions for workers leaving the Exclusion Zones and Contamination Reduction Zones to 

remove clothing and undergarments before leaving the work site. 
• Wastewater from sinks and the floor drains from any temporary facilities shall be piped to a 

sanitary holding tank. 
• Provisions for washing contamination from boots and clothing. 
• Pure (non-perfumed) liquid soap will be used. 
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Personnel decontamination consists of the following steps: 

• Disposable PPE will be removed and discarded into properly labeled "contaminated material" 
impermeable receptacles.   

• At the end of the workday non-disposable PPE such as respirators will be washed in a low 
sudsing detergent, rinsed with warm water, and wiped dry with a disposable cloth. 

• Decontaminated PPE will be stored in a secure area of the Support Zone. 
• Personnel who have worked in the Exclusion Zone will be required wash their hands and face 

prior to eating and/or smoking. 
 

Equipment decontamination will consist of the following steps: 

• Equipment in the Exclusion Zone will be assumed to be contaminated and will be 
decontaminated in the Contamination Reduction Zone. 

• No vehicle shall leave the Contaminant Reduction Zone of the site until it has been properly 
inspected and approved by the Remedial Action Contractor Safety Coordinator for general 
cleanliness of frame and tires. 

• No vehicle shall leave the site unless it is in a broom-clean condition, free of loose dirt or 
stabilized material on tailgates, axles, and wheels. 

• The Project HSO or the Remedial Action Contractor Safety Coordinator shall be responsible 
for monitoring vehicles to confirm proper decontamination prior to exiting.  Approval shall be 
based on visual inspection of all exposed surfaces. 

• Wash water residues shall be collected and stored in a secured area on-site and assumed to be 
hazardous waste until analyzed by a validated laboratory.  Based on analytical results and 
discharge standards allowed by NYSDEC, the wash water shall either be treated or discharged 
directly to the Olin process sewer. 

• Personnel engaged in vehicle decontamination shall wear protective equipment including 
appropriate protective clothing and respiratory protection consistent with the established 
Health and Safety program. 

• The Contractor will provide an equipment decontamination pad within each Contamination 
Reduction Zone for removing soil from all equipment leaving the work area.  At a minimum, 
this shall include a high-pressure wash area for equipment and vehicles and a steam cleaning 
system for use after the mud and/or dirt has been cleaned from the equipment.  A special 
"clean area" should be established for performing equipment maintenance.  This area should 
be used when personnel are required by normal practices to come in contact with soil, (i.e., 
vehicle repair).  Equipment being decontaminated by washdown shall be located in the 
Contamination Reduction Zone prior to maintenance work.  Decontamination waters will be 
collected on site for treatment or disposal in the Olin process sewer. 

Site workers will follow the decontamination procedures listed in Table 7.3 to decontaminate their 
PPE. 

7.6 HEAT STRESS 
Heat stress is one of the most common hazards encountered at a site, and there are a number of factors 
which have an effect in determining the amount of heat stress experienced by an individual worker.  
These factors include environmental conditions, type of clothing worn, workload, and individual 
characteristics.  Since heat stress is a common hazard and has the potential to become a serious illness, 
a program has been developed to protect site workers. 
Workers will be trained in the following: 

• Individual factors which influence an individual's susceptibility to heat 
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• Environmental characteristics such as temperature, humidity, wind speed, and cloud cover 
• Body response to heat 
• Effect of personal protective equipment and workload 
• The various types of heat disorders and their associated symptoms 
• The heat stress program - acclimatization, monitoring, work/rest regimen, and fluid intake 

(balanced electrolytic fluids) 
Training for the heat stress program will be conducted at the time of the initial training.  Monitoring 
will be initiated when the ambient air temperature in the work area is 70°F or greater.  The monitoring 
frequency will depend upon the temperature and the type of protective clothing worn.  As the 
temperature increases, the monitoring will become more frequent.  Also, if a worker is wearing 
impermeable protective clothing, the frequency of monitoring will increase.  For example, at 72.5°F 
(adjusted temperature)1 and wearing an impermeable suit, a worker will be monitored after every 120 
minutes. 
The monitoring will include: 

• Heart rate 
• Body temperature (oral) 
• Body water loss (if required) 

 
The heart rate will be determined for 30 seconds as soon as practicable during the rest period.  If this 
heart rate exceeds 110 beats per minute, the next work cycle will be shortened by one third. 
The temperature will also be taken at the end of the work period.  If the temperature exceeds 99.6°F, 
then the next work cycle will be shortened by one third.  If the worker's body temperature exceeds 
100.6°F, that worker will not be assigned work which requires an impermeable protective suit. 
If the heat stress conditions become severe, then the Project HSO or Remedial Action Contractor 
Safety Coordinator will recommend that body water loss be determined.  The worker will be weighed, 
and the total body water loss will be kept below 1.5 percent body weight loss in a work day. 
The length of the work cycle will depend upon the monitoring cycle.  The length of the rest cycle 
depends upon the physical monitoring results.  The initial rest period will be 15 minutes (minimum) in 
duration.  During the 15-minute rest period the body will usually return to normal.  If not, the rest 
period will then be increased to ensure that a normal condition is reached. 
 

7.7 MEDICAL SURVEILLANCE 
The services of physicians who are board certified in occupational medicine will be used to supervise 
the medical surveillance program.  
The medical examination will typically consist of: 

• Medical History 
• General Physical, including evaluation of all major organ systems 
• Pulmonary Function Examination (at least FVC and FEV 1.0) 
• Electrocardiogram 
• Stress Test (optional physician's discretion)  
• Chest X-Ray (Baseline, one scheduled every 10 years, or upon leaving employment) 
• Otoscopic Examination 
• Audiometric Examination 
• Visual Acuity Examination 
• Blood Tests, Blood Count, Blood Profile - (SMAC 25) 
• Tetanus Shot 

                                                 
1 Adjusted Temperature = Air Temperature + (13) x % Sunshine 
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• Urine for Mercury 
A baseline examination will be given prior to the start of work activities.  Medical examinations will 
be repeated in the following conditions: 

• More than two years have passed since the worker's last examination. 
• The worker experiences an acute exposure to a toxic, hazardous material or an injury. 
• The examining physician, the Construction QA/QC Manager, the Project HSO, or the 

Remedial Action Contractor Safety Coordinator recommends one. 
• At the request of a worker with demonstrated symptoms of exposure to toxic or hazardous 

materials. 
A certification will be obtained from the occupational physician that the worker is medically fit to 
wear respiratory protection and has no medical condition that would place him at an increased risk.  
No worker will be permitted to work in the Exclusion Zone until this certificate has been submitted. 
If a worker who works in the Exclusion and/or Contamination Reduction Zone is taking prescription 
medicines, this information will be transmitted to the consulting occupational health physician who 
will make a determination whether this drug enhances the effect of the contaminants present on-site.  
Medical records will be kept for at least 30 years by the worker’s employer. 
 

7.8 LEVELS OF PROTECTION/PERSONAL PROTECTIVE EQUIPMENT 
The Contractor will provide its personnel with the necessary protective clothing and equipment and 
maintain that equipment in accordance with the manufacturer's specifications.  The Project HSO will 
provide necessary protective clothing and equipment for other personnel and for site visitors.  
Equipment will be NIOSH-approved.   
Personnel who are required to wear a respirator will have to pass a fit test given in accordance with 29 
CFR 1926.58.  Respirators will not be interchanged between workers without cleaning and sanitizing.  
Cartridges will be changed daily or upon increased resistance. 
Prescription glasses worn on-site will be safety glasses.  Prescription lens inserts will be provided for 
workers who wear a full-face air-purifying respirator. 
Personal protective equipment worn on-site will be decontaminated or properly disposed of at the end 
of the work day.  The following are the various levels of protection that will be in effect for this 
project.  
Level D 

• Work Clothing, as dictated by the weather 
• Work shoes or boots 
• Hard hat 
• Safety glasses, goggles, or face shield 
• Hearing Protection (for noisy areas) 
• Gloves 

Modified Level D 
• Work clothing as dictated by weather 
• Work shoes or boots 
• Safety glasses, goggles, or face shield 
• Hearing Protection (for noisy areas) 
• Coveralls (Tyvek or equivalent) 
• Nitrile gloves 
• Hard hat 
• Chemical-resistant, washable safety boots (neoprene or equivalent) 

 
Level C 
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• Full-face air purifying respirator with combination organic vapor cartridges and High 
Efficiency Particulate Air (HEPA) filters and Mersorb Cartridges 

• Chemical-resistant suit 
• Latex inner gloves 
• Chemical-resistant outer gloves (neoprene or equivalent) 
• Chemical-resistant, washable safety boots (neoprene or equivalent) 
• Work shoes or boots 
• Hard hat 
• Hearing Protection (for noisy areas) 

Level B 
• Positive pressure, full facepiece SCBA or positive pressure supplied air respirator with escape 

breathing apparatus (MSHA/NIOSH Approved) 
• Chemical-resistant suit with attached hood 
• Latex inner gloves 
• Chemical-resistant outer gloves (neoprene or equivalent) 
• Established communication system 
• Hard hat 
• Chemical-resistant, washable safety boots (neoprene or equivalent) 
• Boots - Inner (Work shoe) 

 
The initial minimum level of protection for each major site activity is outlined below.  Personnel will 
conform to the initial levels of protection unless an upgrade or downgrade is warranted by air 
monitoring data and an evaluation of work practices/controls. 
 

PROJECT TASK ANTICIPATED INITIAL LEVEL OF 
PROTECTION 

Mobilization  
 

D 

Temporary Facilities  
 

D 

Temporary Erosion and Sediment Control  
 

Modified D 

Clearing and Grubbing  
 

Modified D 

Site Demolition and Handling of Debris  
 

Modified D 

Construction Dewatering 
 

Modified D 

Abandonment and Reconstruction of 
Facilities  
 

Modified D 

Site Grading and Preparation of Subgrade 
for Asphalt Cover 
 

Modified D 

Storm Drainage System Construction  
 

Modified D 

Fencing  
 

Modified D 

070005.01 7-11 



Final Health and Safety Plan  March 9, 2007 
Packard Road Site   
 

PROJECT TASK ANTICIPATED INITIAL LEVEL OF 
PROTECTION 

Aggregate Base Course  
 

Modified D 

Asphalt Concrete Cover  
 

D 

Site Access Grading and Paving (outside 
limits of cover)  
 

D 

Permanent Erosion Control 
 

D 

Demobilization  
 

D 

Personal protective equipment downgrade will only occur when: 
• The Remedial Action Contractor Safety Coordinator makes the change based on-site activity, 

air monitoring of contaminant levels, and work place practices as specified in this plan. 
• The Project HSO approves the change with the knowledge and approval of the Construction 

QA/QC Manager. 
• Changes in Level of Protection will be transmitted in writing to Olin’s Representatives.  These 

changes will be amended to the HASP. 
The following provisions apply to respiratory protection: 

• Workers who are required to wear respirators must pass a pulmonary function test. 
• Each time a respirator is donned the worker must perform a positive pressure/negative 

pressure fit test. 
• No facial hair which interferes with a satisfactory fit is permitted.  A "one day" growth of 

beard is considered to interfere with the fit. 
• Cartridges and filters shall be changed daily or more frequently if breakthrough or increased 

resistance occurs. 

7.9 SAFETY TRAINING 
Personnel assigned to or entering the site will be provided with complete training or refresher sessions 
prior to entering the site.  A Site Safety Orientation will be provided by the Remedial Action 
Contractor Safety Coordinator or Project HSO.  Training and refresher sessions will ensure that 
personnel are capable of and familiar with the use of safety, health, respiratory, and protective 
equipment and with the safety and security procedures required for this site.  The training session will 
include the OSHA-mandated 40 hour training course for new contractor personnel, as well as 8-hour 
refresher courses for those persons who have had not had refresher training within 13 months.  
Documentation will be available to Project HSO that each worker or subcontractor worker has 
satisfied the requirements of the OSHA training regulation 1910.120(e).  There will be at least one 
person present on-site who will be trained and certified in First Aid and CPR. 
In addition, individuals functioning in a supervisory capacity will have an additional eight hours of 
specialized supervisory training.  Individuals who function independently of an immediate supervisor 
will have had a minimum of three days of actual field experience under a skilled supervisor. 
The Remedial Action Contractor Safety Coordinator or Project HSO will provide and conduct a site-
specific program on-site for site personnel prior to commencing work within the Exclusion Zone.  This 
training program will address as a minimum the following topics: 

• Potential hazards 
• Biology, chemistry, and physics of hazardous materials 
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• Rights and responsibilities of workers under OSHA, and the Hazard Communication Program 
• Standard safety operating procedures 
• Types of monitoring equipment to be used 
• Project HASP 
• Internal and external communications 
• Medical surveillance program 
• Personal protective clothing and equipment 
• Respiratory equipment including training and qualitative fit-testing for full facepiece 

respirators 
• Air monitoring program 
• Decontamination procedures 
• Evacuation, first aid, and emergency procedures dealing with fire and medical situations 
• Work zones established at the site 
• Safe work practices associated with worker's work assignment, including dust control 

measures, hazardous materials recognition, and use of the buddy system 
• Basic operational safety, emphasizing hazards expected on-site 
• Prohibitions (inside Exclusion and Contamination Reduction Zones), including 

− Glasses or facial hair, such as beards or long sideburns, which interfere 
with respirator fit when respirators are required 

− Contact lenses 

− Eating, drinking, smoking, chewing in the Exclusion or Contamination 
Reduction Zone 

− Wearing of personal articles, e.g. watches, rings 

− Working when ill 

• Use of Self-Contained Breathing Apparatus (SCBA) and emergency supplied air respirators 
• Confined space 
• Excavation 
• Lockout/tag out 

Personnel assigned to the site will receive safety and health training.  Upon completion of this training, 
a training acknowledgment log will be completed.   
The training acknowledgment logs will include provisions for the following information: 

• Employee or visitor's name 
• Verification of topics covered, including: 

− Materials used 
− Equipment demonstration 
− Hands-on equipment practice for each worker 
− Prohibitions covered 
− Buddy-System explanation 
− Standard operating procedures 

• Date and signature 
On-site personnel, contractor and subcontractor(s) and owner representatives, will participate in daily 
safety tailgate meetings that address the health and safety concerns presented by the day's tasks.  
Training attendance and participation shall be documented in a training log.  A copy of the logs will be 
provided to the Project HSO by the Remedial Action Contractor Safety Coordinator. 
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Visitors will be required to undergo a training program conducted by the Project HSO providing the 
training does not prevent the Project HSO from performing his designated duties consequently causing 
a delay in site work.  The training will consist of: 

• Hazards present at the site 
• Effects of these hazards 
• Progress of work and the relationship of the present work in regard to the type of hazards that 

may be encountered 
• Emergency signals and procedures 
• Type and limitations of personal protective equipment in use 
• Proper use of protective equipment 
• General safety rules and policies in effect at the site 
• Completion of a training acknowledgment log 

7.10 EXCAVATION AND CONSTRUCTION 
 
The following steps will be taken prior to and during all excavation activities: 

• Utility lines will be located and disconnected before digging near them. 
• Trenches, greater than 5 feet in depth or in the opinion of the competent person when soil 

conditions such as moisture and consistency may require protection, will be shored or sloped 
in accordance with OSHA Regulation 1926.650-652 including Appendices A,B,C.  A copy of 
1926.650 is on-site for the use of the Remedial Action Contractor Safety Coordinator. 

• Where workers are required to enter into trenches greater than 4 feet in depth suitable means 
of access and egress such as a ladder will be provided within 25 feet. 

• A visible barrier or fence will be erected at the edge of any open excavation. 
• Neither heavy equipment nor excavated material will be placed closer to the edge than ½ the 

depth of the excavation. 
The following general rules will be adhered to during construction activity: 

• Mobile equipment will be provided with working back-up alarms, brakes, and shut-off 
switches. 

• Operators shall not leave their equipment while it is running. 
• A daily inspection will be made by the Remedial Action Contractor Safety Coordinator to 

determine compliance with this plan. 
• Illumination in the working zone will be a minimum of 5 foot candles.  Supplementary 

lighting will be provided, if necessary. 
• Electrical installations will be in compliance with the 1990 edition of the National Electric 

Code. 
• Electrical equipment will be grounded and further protected by the use of ground fault circuit 

interrupters. 
• An adequate number of toilet facilities will be provided.  There will be at least one toilet for 

every twenty workers. 
• A source of potable water will be provided. 
• An on-site wash facility will be provided. 
• Food will only be consumed in prescribed clean locations. 
•  

7.11 EMERGENCY EQUIPMENT AND FIRST AID REQUIREMENTS 
The following emergency and first aid equipment will be provided by the Contractor:   

• Industrial type first aid kit which includes a burn kit 
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• 20A-80B:C; 2A:10B:C; and 5-B:C fire extinguishers 
• Stretcher 
• Emergency eye wash units which provide 15 minutes of fresh water to the eyes and shower 

units 
• Spill kit consisting of shovels, drums, and absorbent material 
• Self-contained  breathing apparatuses located in the CRZ 

One emergency eye wash unit and one 2A:10B:C fire extinguisher will be placed in each 
Contamination Reduction Zone.  First Aid units will be located at a manned location.  In isolated work 
areas, they will be located in close proximity to the work. 
Fire extinguishers will also be placed at: 

• Engineer's Office 
• Construction Equipment 
• Contractor's Office Trailer 

All emergency equipment will be checked weekly to determine its availability and whether it is 
functioning properly by the Remedial Action Contractor Safety Coordinator.  The Project HSO will 
verify these checks. 
 

7.12 SPILL CONTAINMENT 
The potential hazards depend, in part, upon the physical properties and the basic characteristics of the 
spill material (i.e., is it volatile, heavier or lighter than water, water soluble, solid/liquid/semi-liquid?)   
Potential hazards that may exist due to a release of liquid to land include: 

• Exposure to vapors of volatile organics when liquid is released and during containment 
• Back strain and muscle fatigue due to lifting and shoveling techniques 
• Slipping on wet, muddy surfaces created by spilled liquid 
• Electrical hazards associated with use of electrical equipment around water or wet surfaces 
• Possible liquid splashing in eyes and on skin during containment 

Planning is essential in order to be prepared to contain and isolate releases of hazardous materials. 
• To minimize exposure to volatiles from the spill, a monitoring instrument (HNU, OVA) 

should be placed near the spill to monitor organic vapor concentrations.  The breathing zone 
will also be monitored.  The action levels must be identified before site work begins, and will 
be outlined in the safety plan.  To prevent contact with contaminated liquids or soils, adequate 
protective equipment will be provided. 

• Back strain can be prevented by employing proper lifting techniques.   
• Slipping on wet surfaces can be minimized by taking care and remaining out of the spill itself.  

Also, if the area is wet, wear boots with good treads and be alert of where personnel are 
walking to decrease the chance of slipping. 

• Ground fault interrupter should be used in the absence of properly grounded circuitry or when 
pumps are used around wet conditions. 

• Electrical extension cords should be protected or guarded from damage (i.e., cuts from other 
machinery) and be maintained in good condition.  

• Eye and skin protection should be worn as appropriate to prevent water splashing into eyes 
and on to skin. 

To quickly respond to a spill, the following actions should be followed: 

• Evaluate surface topography and drainage patterns so that spill can be contained to as small an 
area as possible. 
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• Respond rapidly to prevent spill material from entering sewers, surface water bodies, or 
infiltrating into the ground. 

• Intercept spill at point downstream with dams or dikes using materials available at the site. 
• Maintain supplies at a site where major spills may occur; e.g., shovel, pick, sandbags, granular 

sorbent, plastic sheeting, sorbent pillows/socks/booms, and salvage drums and pump. 
• Use plastic sheets to block off manhole covers, sewer gates, etc.  Dig diversion ditches if 

necessary to divert spills away from entry points or to divert spill into a catch basin or diked 
area for subsequent recovery. 

 

7.13 HEARING CONSERVATION 
When noisy operations make normal conversation difficult, sound level pressure meter readings will 
be taken to document noise exposure to on-site personnel.  Previous sound level pressure readings 
have been taken and it has been determined that the heavy equipment exceeds 85 dBA.  Therefore, 
operators and laborers in close proximity to the equipment will participate in a hearing conservation 
program.  The hearing conservation program will consist of the use of personal protection (ear plugs 
or muffs), audiometric examinations, and worker training.  On-site contract workers are given the 
audiometric examination and the training. 
 

7.14 BIOLOGICAL HAZARDS 
The biological hazards that could be encountered by site personnel include, but are not limited to, the 
following: 

• Poisonous snakes, spiders, and scorpions 
• Stinging insects 
• Ticks and chiggers 
• Poisonous plants (e.g., poison sumac, poison ivy, poison oak) 
• Bloodborne pathogens 

Control measures to help protect site personnel from these biological hazards are presented below. 
Poisonous Snakes, Spiders, and Scorpions 
Reactions from snakebite are aggravated by acute fear and anxiety.  Other factors that affect the 
severity of local and general reaction from a poisonous snakebite include:  the amount of venom 
injected and the speed of absorption of venom into the victim’s circulation; the size of the victim; 
protection from clothing, including shoes and gloves; quick anti-venom therapy; and location of the 
bite. 
 
Spiders in the United States are generally harmless, with two notable exceptions:  the Black Widow 
spider (Latrodectus Mactans) and the Brown Recluse or violin spider (Lox Osceles Reclusa).  The 
symptoms of a Black Widow spider bite are:  slight local reaction, severe pain produced by nerve 
toxin, profuse sweating, nausea, painful cramps in abdominal muscles, and difficulty in breathing and 
speaking.  Victims recover in almost all cases, but an occasional death is reported.  Field personnel 
should exercise caution when lifting logs, rocks, covers to manholes, and sumps. 
 
First Aid Procedures (Snakebite) 
The objective of first aid is to reduce the circulation of blood through the bite area, to delay absorption 
of venom, to prevent aggravation of the local wound, and to sustain respiration.  Several steps are 
listed to properly care for a snakebite victim.  The most important step is to get the snakebite victim to 
the hospital quickly.  In the interim, take the following first aid measures: 

• Keep the victim from moving around. 
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• Keep the victim as calm as possible and preferably in a lying position. 
• Immobilize the bitten extremity and keep it at or below heart level.  If the victim can reach a 

hospital within 4 to 5 hours and if no symptoms develop, no further first aid measures need to 
be applied. 

• If mild-to-moderate symptoms develop, apply a constricting band 2 to 4 inches above the bite, 
but not around a joint (the elbow, knee, wrist, or ankle) and not around the head, neck, or 
trunk.  The band should be ¾ to 1½ inches wide, not thin like a rubber band.  The band should 
be snug but loose enough for a finger to be slipped underneath.  Watch for swelling and 
loosen the band if it becomes too tight, but do not remove it.  Periodically check the pulse in 
the extremity beyond the bite to insure that the blood flow has not stopped. 

Several other factors must be considered in cases of snakebite: 
• Shock.  Keep the victim lying down and comfortable, and maintain his or her body 

temperature. 
• Breathing and heartbeat.  If breathing stops, give mouth-to-mouth resuscitation.  If breathing 

stops and there is no pulse, perform CPR if you have been trained to do so. 
• Identifying the snake.  If you can kill the snake without risk or delay, bring it to the hospital 

for identification, but exercise extreme caution in handling the snake. 
• Cleaning the bitten area.  You may wash the bitten area with soap and water and blot it dry 

with sterile gauze.  You may apply dressings and bandages, but only for a short period of time. 
• Medicine to relieve pain.  Do not give the victim alcohol, sedatives, aspirin, or any medicine 

containing aspirin.  Consult a doctor or other medical personnel for specific medications that 
may be used. 

It is not recommended that cold compresses, ice, dry ice, chemical ice packs, spray refrigerants, or 
other methods of cold therapy be used in the first aid treatment of snakebite. 
General First Aid for Poisonous Insect Bites 
For minor bites and stings use cold applications and soothing lotions, such as calamine.  For more 
severe reactions, take the following first aid measures: 

• Apply a constricting band above the injection site on the victim’s arm or leg (between the site 
and the heart).  Do not apply tightly.  You should be able to slip your index finger under the 
band when it is in place.  Give artificial respiration if necessary; 

• Keep the affected part below the level of the victim’s heart. 
• If medical care is ready available, leave the band in place; otherwise, remove it after 30 

minutes. 
• Apply ice contained in a towel or plastic bag, or cold cloths, to the site of the sting or bite. 
• Give home medicine, such as aspirin, for pain. 
• If the victim has a history of allergic reactions to insect bites or is subject to attacks of hay 

fever or asthma, or if he or she is not promptly relieved of symptoms, call a physician or take 
the victim immediately to the nearest location where medical treatment is available.  In a 
highly sensitive person, do not wait for symptoms to appear, since delay can be fatal. 

• In case of a bee sting, remove and discard the stinging apparatus and venom sac. 
Workers who have had severe allergic reactions to bee/wasp stings in the past will inform the Project 
HSO when they arrive at the site for the first time. 
Ticks and Chiggers 
Field personnel should be aware of the presence of ticks (i.e., deer tick) and chiggers at the site.  
Common carriers of ticks and chiggers are the white-footed mouse and white-tailed deer.  The deer 
tick is about the size of a sesame seed, as distinguished from the dog tick, which is significantly larger.  
The deer tick is principally found along the Atlantic coast, living in grassy and wooded areas, and 
feeds on mammals such as mice, shrews, birds, raccoons, opossums, deer, and humans.  Common 
diseases caused by ticks are presented in the following subsections. 
Removal of ticks is best accomplished using small tweezers.  Do not squeeze the tick’s body.  Grasp it 
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where the mouth parts enter the skin and tug gently, not firmly, until it releases its hold on the skin.  
Save the tick in a jar labeled with the date, body location of the bite, and the place where it may have 
been acquired.  Wipe the bite thoroughly with an antiseptic.  Seek medical attention in the event tick-
related disease symptoms develop. 
When in an area suspected of harboring ticks (grassy, bushy, or woodland area) the following 
precautions can minimize the changes of being bitten by a tick: 

• Wear long pants and long-sleeved shirts that fit tightly at the ankles and wrists. 
• Wear light colored clothing so ticks can be easily spotted. 
• Wearing tick repellents may be useful. 
• Inspect clothing frequently while in tick habitat. 
• Inspect your head and body thoroughly when you return from the field. 
• Remove any attached ticks by tugging with tweezers where the tick’s mouth parts enter the 

skin.  Do not squeeze or crush it. 
Lyme Disease 
Lyme disease is an illness caused by a bacterium which may be transmitted by the bite of a tick 
(Ixodes Dammini), commonly referred to as the “Deer Tick”.  Not all ticks are infected with the 
bacterium, however.  When an infected tick bites, the bacterium is passed into the bloodstream of the 
host, where it multiplies.  The various stages and symptoms of the disease are well recognized and, if 
detected early, can be treated with antibiotics. 
The illness typically occurs in the summer and is characterized by a slowly expanding red rash, which 
develops a few days to a few weeks after the bite of an infected tick.  This may be accompanied by 
flu-like symptoms along with headache, stiff neck, fever, muscle aches, and/or general malaise.  At 
this stage treatment by a physician is usually effective; but, if left too long, these early symptoms may 
disappear and more serious problems may follow.  The most common late symptom of the untreated 
disease is arthritis.  Other problems which may occur include meningitis and neurological and cardiac 
abnormalities.  It is important to note that some people do not get the characteristic rash but progress 
directly to the later manifestations.  Treatment of later symptoms is more difficult than early symptoms 
and is not always successful. 
Rocky Mountain Spotted Fever 
In the eastern and southern United States this tick-borne disease is transmitted by the infected Dog 
Tick (Dermacentor Variabilis).  It is important to note that the Dog Tick is significantly larger than the 
Deer Tick.  Nearly all cases of infection occur in the spring and summer, generally several days after 
exposure to infected ticks.  The onset of illness is abrupt and often accompanied by high fever, 
headache, chills, and severe weakness.  After the fourth day of fever, victims develop a spotted pink 
rash that usually starts on the hands and feet and gradually extends to most of the body.  As with Lyme 
disease, early detection and treatment significantly reduces the severity of illness.  The disease 
responds to antibiotic therapy with tetracycline or chloramphenicol. 
Other Tick-borne Diseases 
Ticks transmit several other diseases, most of which are rare and occur only in specific areas.  
Babesiosis occurs mainly in the Cape Cod area and eastern Long Island.  Colorado tick fever is 
similarly regional and occurs only among those who live or work at altitudes above 4,000 feet. 
Poisonous Plants 
The majority of skin reactions following contact with offending plants is allergic in nature and are 
characterized by general symptoms of headache and fever, itching, redness, and a rash. 
Some of the most common and most severe allergic reactions result from contact with plants of the 
Poison Ivy group including Poison Ivy, Poison Oak and Poison Sumac.  The most distinctive features 
of Poison Ivy and Poison Oak are their leaves, which are composed of three leaflets each.  Both plants 
also have greenish-white flowers and berries that grow in clusters.  Such plants produce a severe rash 
characterized by redness, blisters, swelling, and intense burning and itching.  The victim can also 
develop a high fever and become very ill.  Ordinarily, the rash begins within a few hours after 
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exposure, but it may be delayed for 24 to 48 hours. 
First Aid Procedure 

• Remove contaminated clothing. 
• Wash all exposed areas thoroughly with soap and water, followed by rubbing alcohol. 
• Apply calamine or other soothing skin lotion if the rash is mild. 
• Seek medical advice if a severe reaction occurs, or if there is a known history of previous 

sensitivity. 
 

7.15 BLOODBORNE PATHOGENS 
(Refer to attachment at end of this section) 

7.16 CONSTRUCTION WATER sampling 
Potential Hazards 
Hazards generally encountered during construction water sampling include the following: 

• Exposure to vapors of organics when the storage vessel (i.e., frac tank) is initially opened. 
• Back strain due to lifting bailers, pumps or other equipment and moving equipment. 
• Slipping on wet, muddy surfaces created by spilled water. 
• Electrical hazards associated with use of electrical equipment around water or wet surfaces. 
• Possible water splashing in eyes during sampling. 

Hazard Prevention  
• To minimize exposure to volatiles when the tank is initially opened, a monitoring instrument 

(HNU, OVA) should be placed near the opening to monitor organic levels.  The breathing 
zone should also be monitored.  The action levels on the instruments should be chosen before 
site work begins, and should be outlined in the safety plan.  To prevent contact with 
contaminated ground water, or product material, provide adequate protective equipment. 

• Back strain can be prevented by employing proper lifting and bailing techniques.  Heavy 
equipment should be only lifted with the legs, preferably using two or three personnel. 

• Slipping on wet surfaces can be prevented by placing all purged water in drums for removal.  
Also, if the area is wet wear boots with good treads and be alert of where personnel are 
walking to decrease the change of slipping. 

• Ground fault interrupter should be used in the absence of properly grounded circuitry or when 
pumps are used around wet conditions. 

• Electrical extension cords should be protected or guarded from damage (i.e., cuts from other 
machinery) and be maintained in good condition. 
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8.0 RECORD KEEPING 
Records documenting the implementation of this site safety and health plan will be maintained by the 
Contractor.  The records will include: 

• Training logs 
• Daily logs 
• Weekly reports 
• Real time air monitoring 
• Documentation of safety meetings 
• Decontamination logs 
• Monitoring equipment calibration sheets 
• Permit for open flame or welding 
• Confined space entry permit 
• Incident Report  
• Employee/visitor register 
• Medical certifications 
• Training certifications 

 
A copy of the forms will be provided to the Project HSO for the project master file. 
 
If an accident, an explosion or fire, or a release of toxic materials occurs during the course of the 
project, Owner’s Representative will be contacted immediately and receive a written notification 
within 24 hours.  The report shall include the following items: 

• Name, organization, telephone number, and location of the person reporting 
• Date and time of the accident/incident 
• Location of the accident/incident, i.e., site location, facility name 
• Brief summary of the accident/incident giving pertinent details including type of operation 

ongoing at the time of the accident/incident 
• Cause of the accident/incident, if known 
• Casualties (fatalities, disabling injuries) 
• Details of any existing chemical hazard or contamination 
• Estimated property damage, if applicable 
• Nature of damage, effect on contract schedule 
• Action taken by the Contractor and Project HSO to ensure safety and security 
• Other damage or injuries sustained, public or private 
• Current status of site 

The Project HSO will notify Owner’s Representative of all person(s) exposed at levels exceeding 
OSHA standards at the time of occurrence or determination and follow up in writing within 24 hours.  
This notification will include, but not be limited to, the date, time, and identify of individual(s) 
involved in the exposure episode, what the individual(s) were exposed to, the personal protective 
equipment worn during the exposure, and the steps taken to prevent recurrence.   
 
 
At the end of the project, the following items shall be maintained in the project file: 
   X    HASP 
   X    Incident Response Forms (if applicable) 
   X    Air Monitoring Sampling Results 
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 TABLE 3.1 
 TRAINING/MEDICAL SURVEILLANCE/RESPIRATORY PROTECTION RECORD 
 

Personnel 40-Hour
Initial 

8-Hour 
Supervisor 

(if applicable) 

8-Hour 
Refresher 

 

Hazard 
Comm. 

  

Confined 
Space Entry 

(if applicable) 

First 
Aid/CPR* 

(if applicable) 

Medical Surveillance 
(if applicable) 

Respirator Fit 
Test  

(if applicable) 

 Date         Date Date Date Date Date Date Date

         

         

         

         

         

         

         

         

         

 
X Training/Test has been completed but date not available 
*At least one worker must be trained in First Aid/CPR and must be included in the company's Bloodborne Pathogen Program 

Prepared/Date:  LS 6/24/99
Checked/Date:  BI 6/30/99 
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TABLE 4.1 
DIRECT-READ MONITORING IN ACTIVE WORK ZONE 

Packard Road Parcel of Industrial Welding Site  
Niagara Falls, New York 

 
Monitored 
Constituent 

Action Level Location Response 

Total Organic Vapor 25 ppm 
Above Background 

Active Work Area  
of the Exclusion Zone 

Obtain a second sample within a time period 
of no less than 5 minutes but no more than 15 
minutes; if the second sample reading exceeds 
25 ppm above background, on-site workers 
wearing Level D+ will upgrade to Level C 
protection. 
Take appropriate action as directed by HSO in 
accordance with the HASP. 

 25 - 250 ppm 
Above Background 

Active Work Area 
of the Exclusion Zone 

Obtain a second sample within a time period 
of no less than 5 minutes but no more than 15 
minutes.  Exposed workers will be in Level C 
protection. 
Take appropriate action as directed by the 
HSO in accordance with the HASP. 

 250 ppm (Above 
background) for 2 
successive readings 
within a 15 minute 
period. 

Active Work Zone 
of the Exclusion Zone 

Active work area will shut down.  Level B 
protection will be used, and vapor control 
techniques will be implemented. 

Mercury Vapor <0.025 mg/m3 Active Work Area Level D 
 >0.025 <0.25 mg/m3 Active Work Area Level C 
 >0.25 mg/m3 Active Work Area Stop work & determine cause of excessive 

vapor. 
Respirable 
Particulates 

250 µg/m3 Active Work Area Stop work and implement engineering 
controls. 

Oxygen <19.5 Percent Excavation Area Upgrade to level B PPE 
Explosive Gases >10% LEL Excavation Area Stop work and consult with Project HSO for 

further direction. 

 
Prepared/Date: LS 6/24/99 
Checked/Date: BI 6/30/99
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TABLE 4.2 
DIRECT-READ MONITORING AT SITE PERIMETER 

Industrial Welding Site and American Legion Post Property 
Niagara Falls, New York 

 
Monitored 
Constituent 

Action Level Location Response 

Total Organic Vapor Greater than 5 ppm 
above background 

Site Perimeter Stop work and implement engineering 
controls (e.g. water suppression or barriers of 
plastic on soil) 

 Greater than 5 ppm 
above background but  
less than 25 ppm 
above background   

Site Perimeter Resume work if organic vapor 200 feet 
downwind of work area or ½ distance to 
nearest residential/commercial structure, 
whichever is less, is below 5 ppm above 
background 

 25 Above background Site Perimeter Stop work and implement downwind air 
monitoring to insure vapor emission does not 
impact the nearest residential/commercial 
structure 

 5 ppm Above 
background 

200 feet downwind or 
½ distance to nearest 
residential/commercia
l structure 

Halt work and monitor 20 Foot Zone around 
perimeter of nearest residential/commercial 
structure and persist with vapor suppression 

 5 ppm Above 
background 

20 Foot Zone around 
perimeter of nearest 
residential/commercia
l structure 

If levels persist for more than 30 minutes, 
notify emergency response contacts specified 
in Health and Safety Plan. 

 10 ppm Above 
background 

20 Foot Zone around 
perimeter of nearest 
residential/commercia
l structure 

Immediately notify emergency response 
contacts specified in Health and Safety Plan.  
Monitor at 30-minute intervals in the 20-Foot 
Zone.  Resume work if two successive 
readings are below 5 ppm above background 

Respirable 
Particulates 

150 µg/m3 

above background 
Site Perimeter Implement engineering controls.  Dust 

Suppression. 

Site Perimeter - refers to the perimeter of the active work area 
 

Prepared/Date:  LS 6/24/99
Checked/Date:  BI 6/30/99
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TABLE 7.1 
EMERGENCY CONTACTS 

 

 
NAME 

TELEPHONE 
NUMBERS 

DATE OF PRE-EMERGENCY 
NOTIFICATION (if applicable) 

 

FIRE AND POLICE DEPARTMENTS: 

 

911 

 

HOSPITAL:  Niagara Falls Memorial Hospital 

 

911 [(716) 278-4000]  

PROJECT SAFETY AND HEALTH OFFICER: 

TBD 

OFFICE:  PAGER:   

OWNER CONTACTS:   

Mike Bellotti:  Olin, Charleston, TN 

Brian Vain:  Niagara Falls Plant 

Niagara Falls Plant Guard House 

OFFICE: 

(423)336-4587 

 (716) 278-6585 

(716) 278-6469 

MOBILE: 

 

(423) 596-1005 

 

CONSTRUCTION  MANAGER: TBD OFFICE:   

ENGINEER CONTACTS: 

Glenn Coffman (MACTEC) 

OFFICE:  

(770) 421-3470 

HOME: 

(770)451-7267 

 

Steve Lind (MACTEC) OFFICE: 

(770)421-3543 

  

MACTEC CORPORATE SAFETY OFFICER:   
Scott Wells  

OFFICE: 

(205) 733-7600 

MOBILE: 

(256) 810-9346 

 

CONSTRUCTION QA/QC:  TBD OFFICE:  

 

  

NYSDEC: Jeff Konsella (716) 851-7220  

 

 

NYSDOH: Dawn Hettrick 

 

(800) 458-1158, Ext. 
6309 

  

PROJECT MANAGER: Rick Marotte OFFICE: 

(770) 421-3581 

MOBILE: 

(404) 925-0055 

 

OTHER:   

 

 

 
Prepared/Date:  LMS 9/28/06 
Checked/Date:  FKM 9/28/06 
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TABLE 7.2 
EMERGENCY PROCEDURES 

 

 
• The Project HSO (or alternate) should be immediately notified via the on-site communication system.  

The Project HSO assumes control of the emergency response. 
 
• The Project HSO notifies the Construction Manager, the Construction Safety Coordinator and Owner 

Representative of the emergency.  The Project HSO shall then contact the LAW Corporate 
Representatives. 

 
• If applicable, the Project HSO shall notify off-site emergency responders (e.g. fire department, 

hospital, police department, etc.) and shall inform the response team as to the nature and location of 
the emergency on-site. 

 
• If applicable, the Project HSO evacuates the site.  Site workers should move to their respective refuge 

stations using the evacuation routes established prior to the start-up of the project. 
 
• For small fires, flames should be extinguished using the fire extinguisher.  Large fires should be 

handled by the local fire department. 
 
• In an unknown situation or if responding to toxic gas emergencies, appropriate PPE, including 

SCBAs, should be donned.   
 
• If chemicals are accidentally spilled or splashed into eyes or on skin, use eyewash and/or shower. 
 
• If a worker is injured, first aid shall be administered by certified first aid provider. 
 
• Before continuing site operations after an emergency involving toxic gases, the Project HSO shall 

communicate with the Construction Safety Coordinator concerning proper resolution of the emergency 
and the need to upgrade PPE. 

 
• An injured worker shall be decontaminated appropriately. 
 
• After the response, the Project HSO shall follow-up with the required company reporting procedures, 

including the Incident Response Form (Appendix B). 
 

 
Prepared/Date:  LS 6/24/99 
Checked/Date:  BI 6/30/99

070005.01 



Final Health and Safety Plan   March 9, 2007 
Packard Road Site  
 

TABLE 7.3 
 DECONTAMINATION PROCEDURES  
 Task: Remedial Construction  
 Decontamination Solution:  Nonionic and anionic detergent with surfactants   
 
 

 MODIFIED LEVEL D & LEVEL C  
Station 1:  Equipment Drop 
 
 
 
 
 
 
Station 2:  Outer Garment, Boots, and 

Gloves Wash and Rinse 
 
 
Station 3:  Outer Boot and Glove 

removal 
 
Station 4:  Canister or Mask 
(Level C only) Change 
 
 
 
 
 
Station 5:  Boot, Gloves and Outer 

Garment Removal 
 
 
Station 6:  Face Piece Removal 
(Level C only) 
 
Station 7:  Field Wash 

Deposit equipment used on-site (tools, sampling 
devices and containers, monitoring instruments, 
radios, etc. on plastic drop cloths.  Segregation at 
the drop reduces the probability of cross 
contamination.  During hot weather operations, a 
cool-down station may be set up within this area. 
 
Scrub outer boots, outer gloves, and splash suit with 
decon solution or detergent water.  Rinse off using 
copious amounts of water. 
 
Remove outer boots and gloves.  Deposit in 
container with plastic liner. 
 
If worker leaves exclusion zone to change canister 
(or mask), this is the last step in the 
decontamination procedure.  Worker's canister is 
exchanged, new outer gloves and boot covers are 
donned, joints are taped, and worker returns to 
duty. 
 
Boots, chemical resistant splash suit, and inner 
gloves are removed and deposited in separate 
containers lined with plastic. 
 
Facepiece is removed.  Avoid touching face with 
fingers.  Facepiece is deposited on plastic sheet. 
 
Hands and face are thoroughly washed.  Shower as 
soon as possible. 

 
Prepared/Date:LS 6/24/99 
Checked/Date:BI 6/30/99
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Figure 2.1- Organizational Chart  

NYSDEC 

Olin Corporation 
Project Coordinator 

 

MACTEC 
Engineer/Project Health 

and Safety Officer 
Remedial Action 

Contractor Community Relations 



Final Health and Safety Plan
Packard Road Site

March 9, 2007APPENDIX A

CHEMICAL FACT SHEET

HEALTH HAZARD DATA

Color: white-yellow Carcinogen: OSHA Source TWA STEL C
IARC x (units) (units) (units)

Physical State: Solid X NTP x
Liquid ACGIH x
Gas NIOSH

Skin absorbable yes  x   no ___     OSHA 0.5
CONTAMINANT Odor: slightly musty Skin corrosive: yes      no ___     PEL mg/m3

FACT SHEET
Odor Threshold: NA Signs/Symptoms of Acute Exposure:

Chemical Name: Irritation of eyes, skin, respiratory tract, ACGIH 0.5
Lindane Vapor Density: NA headache,nausea, breathing difficulty, TLVs mg/m3

CAS Number: muscle spasm
Synonyms: Ionization Potential (IP): NA
BHC, benzene hexachloride NIOSH 0.5

IDLH: 50 mg/m3 RELs mg/m3

AIR MONITORING PERSONAL PROTECTIVE EQUIPMENT FIRE/REACTIVITY DATA

Type Brand/Model Calibrations Relative Meter Recommended Protective Clothing Materials Flash Point: Not flammable
No. Method/Media Response or Specific Suits Butyl rubber

Conversion Action LEL/UEL:        Not flammable
Factor Level

Gloves Butyl rubber Fire Extinguishing Media
Dry Chemical Foam
Water Spray CO2

Boots Butyl rubber
Incompatibilities:
Corrosive to metals.  Decomposed by alkalis

Service Limit Concentration (ppm) NA

MUC 1/2 Mask APR=TWA x 10=       5 mg/m3

MUC Full-Face APR=TWA x 10=    5 mg/m3

Checked by:  Emmet F. Curtis Date: 2/15/00
 2000 by LAW Engineering & Environmental Services, Inc.
Note:  The recommended protective clothing materials assumes that potential for direct contact (by splashing, dust inhalation, or other means) with the contaminants exists.  Professional judgment and 
knowledge of on-site hazards should be used in selecting PPE appropriate to the concentration of the contaminant (trace vs percentage) to which the individual is likely to be exposed.
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CHEMICAL FACT SHEET

HEALTH HAZARD DATA

Color: Silver-white Carcinogen: OSHA Source TWA STEL C
IARC (units) (units) (units)

Physical State Solid NTP
Liquid X ACGIH
Gas NIOSH

Skin absorbable yes  X   no ___ OSHA 0.1 mg/m3

CONTAMINANT Odor: odorless Skin corrosive yes  X   no ___ PELs
FACT SHEET

Odor Threshold: N/A Signs/Symptoms of Acute Exposure
Chemical Name Irritates eyes and skin, cough, chest pain ACGIH 0.025
Mercury  Vapor Density N/A tremors, insomnia, difficult breathing TLVs   mg/m3

CAS Number:7439-97-6 headache, irritability, weakness (inorganic)
Synonyms: Ionization Potential (IP) Unknown salivation, GI disturbance
Mercury metal, quicksilver NIOSH 0.05 mg/m3 0.1 mg/m3

elemental mercury, colloidal mercur IDLH: 10 mg/m3
RELs (vapor)

metallic memrcury

AIR MONITORING PERSONAL PROTECTIVE EQUIPMENT FIRE/REACTIVITY DATA

Type Brand/Mode Calibrations Relative Meter Recommended Protective Clothing Materials Flash Point: N/A
No. Method/Media Response or Specific Suits

Conversion Action LEL/UEL: N/A / N/A
Factor Level

Gloves Nitrile, Viton, Fire Extinguishing Media
Rubber Dry Chemical  X  Foam   X  

Water Spray  X  CO2   X  
 Boots Rubber

Not Applicable Incompatibilities
Acetylene, ammonia, chlorine dioxide
azides, calcium, sodium carbide, lithium

Service Limit Concentration (ppm) NA rubidium, copper

MUC 1/2 Mask APR = TWA x 10 =       0.25 mg/m3

MUC Full-Face APR = TWA x 10 =       0.25 mg/m3

Checked by: Emmet F. Curtis Date: 10/4/2004
 2004 by MACTEC Engineering & Consulting, Inc.
Note:  The recommended protective clothing materials assumes that potential for direct contact (by splashing, dust inhalation, or other means) with the contaminants exists.  Professional judgment and 
knowledge of on-site hazards should be used in selecting PPE appropriate to the concentration of the contaminant (trace vs percentage) to which the individual is likely to be exposed.
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CHEMICAL FACT SHEET

HEALTH HAZARD DATA

Color: Black or dark-brown Carcinogen: OSHA Source TWA STEL C
IARC X (units) (units) (units)

Physical State Solid Residue NTP X
Liquid ACGIH X
Gas NIOSH X

Skin absorbable yes  X   no __ OSHA 0.2 mg/m3

CONTAMINANT Odor: NA Skin corrosive yes  X   no __ PELs
FACT SHEET

Odor Threshold: NA Signs/Symptoms of Acute Exposure
Chemical Name Dermatitis, bronchitis ACGIH 0.2 mg/m3

Polycyclic Aromatic Hydrocarbons Vapor Density >1.0 g/L TLVs
CAS Number: 12-90-00
Synonyms: Ionization Potential (IP) NA
Coal tar pitch volatiles NIOSH 0.1 mg/m3

(CAS 65996-93-2) IDLH: 80 mg/m3
RELs

AIR MONITORING PERSONAL PROTECTIVE EQUIPMENT FIRE/REACTIVITY DATA

Type Brand/Mode Calibrations Relative Meter Recommended Protective Clothing Materials Flash Point: NA
No. Method/Media Response or Specific Suits Tyvek

Conversion Action LEL/UEL: NA
Factor Level

Gloves Nitrile or Neoprene Fire Extinguishing Media
Dry Chemical X Foam  X 
Water Spray     CO2  X 

Not Applicable Boots Neoprene
 Incompatibilities

Strong oxidizers

Service Limit Concentration (ppm) NA

MUC 1/2 Mask APR = TWA x 10 =       1 mg/m3

MUC Full-Face APR = TWA x 10 =       1 mg/m3

Checked by:  Emmet F. Curtis Date: 12/5/03
 2003 by MACTEC Engineering & Consulting, Inc.
Note:  The recommended protective clothing materials assumes that potential for direct contact (by splashing, dust inhalation, or other means) with the contaminants exists.  Professional judgment and 
knowledge of on-site hazards should be used in selecting PPE appropriate to the concentration of the contaminant (trace vs percentage) to which the individual is likely to be exposed.
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APPENDIX B  
 

INVESTIGATION REPORT TO THE ATTENTION OF GENERAL COUNSEL (ATTORNEY CLIENT PRIVLEDGED) 
 
INCIDENT  
1. COMPANY OR DIVISION 
 
 

2. DEPARTMENT  

3. LOCATION OF INCIDENT 
 
 

4. DATE OF 
INICIDENT 
   

5. TIME 
 : 

AM 
PM 

6. DATE OF 
REPORT 

 
 
 

7. LOSS SEVERITY  
  8. RECURRENCE POTENTIAL 
  MAJOR    SERIOUS   MINOR  FREQUENT    OCCASIONAL    
RARE 

 
 
 

 
EVENT 

INJURY OR ILLNESS 
 

PROPERTY DAMAGE OTHER ACTUAL OR POTENTIAL 
INCIDENT 

9. INJURED’S NAME 
 
 

16. PROPERTY DAMAGED 20. TYPE OF LOSS 

10. PART OF BODY 
 
 

11. DAYS LOST 17. NATURE OF DAMAGE 21. COST 

12. NATURE OF INJURY OR ILLNESS 
 
 

18. COST: ESTMATED/ACTUAL  22. NATURE OF LOSS 

13. OBJECT/EQUIPMENT/SUBSTANCE 
INFLICTING HARM 
 
 

19. OBJECT/EQUIPMENT/SUBSTANCE 
INFLICTING DAMAGE 

23. OBJECT/EQUIPMENT/SUBSTANCE 
RELATED 

14. OCCUPATION 
 
 

15. EXPERIENCE 24. PERSON IN CONTROL OF ACTIVITY AT TIME OF OCCURRENCE  
 
 

 
DESCRIPTION 
25. DESCRIBE HOW THE EVENT OCCURRED AND EMERGENCY ACTIONS 
 
 

 

 

 

  
 

 
CAUSE ANALYSIS 
26. IMMEDIATE CAUSES:  WHAT  ACTIONS AND CONDITIONS CAUSED OR COULD CAUSE THE EVENT? CHECK ON BACK, EXPLAIN 
HERE. 
 

 

  
 

27. BASIC CAUSES:   WHAT SPECIFIC PERSONAL FACTORS CAUSED OR COULD CAUSE THIS EVENT?  CHECK ON BACK, EXPLAIN 
HERE. 
 
 

 

 

28. BASIC CAUSES:  WHAT SPECIFIC JOB FACTORS CAUSED OR COULD CAUSE THIS EVENT?  CHECK ON BACK, EXPLAIN HERE. 
 
 

 

 
ACTION PLAN 
29. REMEDIAL ACTIONS: WHAT HAS AND/OR SHOULD BE DONE TO CONTROL THE CAUSES LISTED? 
 



    
 
 

 

 

 

30. SIGNATURE OF INVESTIGATOR 
 
 
 

31. FOLLOW-UP. CIRCLE NUMBER FOR TEMPORARY. X OUT 
FOR FINAL ACTION/DATE 
 1.  3.  5.
 2.  4.  6.

 
 
 

 
CAUSE CHECKLIST 
 
26A. CODING OF IMMEDIATE CAUSES CHECK ALL APPLICABLE. 
 
SUBSTANDARD ACTIONS    SUBSTANDARD CONDITIONS 

 Operating equipment without authority     Inadequate guards or barriers 
 Failure to warn     Inadequate or improper protective equipment 
 Failure to secure     Defective tools, equipment or materials 
 Operating at improper speed     Congestion or restricted action 
 Making safety devices inoperable     Inadequate warning system 
 Removing safety devices     Fire and explosion hazards 
 Using defective equipment     Poor housekeeping; disorder 
 Failing to use personal protective equipment properly   Hazardous environmental conditions: gases, dusts, etc 
 Using equipment improperly     Noise exposures 
 Improper loading     Radiation exposures 
 Improper placement     High or low temperature exposures 
 Improper position for task     Inadequate or excess illumination 
 Servicing equipment in operation     Inadequate ventilation 
 Horseplay     Under influence of alcohol and or other drugs 

  
CODING OF BASIC CAUSES CHECK ALL APPLICABLE. 
 
27A. PERSONAL FACTORS    28A. JOB FACTORS 

 Inadequate capability     Inadequate leadership 
 Lack of knowledge     Inadequate engineering 
 Lack of skill     Inadequate purchasing 
 Stress     Inadequate maintenance 
 Improper motivation     Inadequate tools and equipment 

     Inadequate work standards 
     Wear and tear 
     Abuse or misuse 
 
REVIEW 
 
32. THIS INCIDENT OCCURRED DUE TO    Inadequate program 
 CHECK ALL APPLICABLE AND EXPLAIN    Inadequate standards 
      Inadequate compliance 
 

 

 

 

 

 

33. SIGNATURE TITLE DATE 



  
 

 
 
 

CODING FOR INCIDENT ANALYSIS 
1. LOCATION    
5. TIME OF DAY   
8. POTENTIAL    
7. SEVERITY    
19. LOSS TYPE   
13. AGENCY    
14. OCCUPATION   
15. EXPERIENCE   
16. DAMAGE   

 18. COST    
 19. AGENCY   
 26. IMMEDIATE CAUSES   
 27. PERSONAL FACTORS   
 28. JOB FACTORS   
 32. PROGRAM FACTORS   

   
 

SKETCH OF INCIDENT SITE INVOLVED/CONTINUATION OF EXPLANATION LIST REPORT ITEM NUMBER 
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