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1. Introduction 

This Final (100%) Remedial Design Report (100% Remedial Design Report) has been 
prepared to support the implementation of the New York State Department of 
Environmental Conservation- (NYSDEC-) selected remedy for the National Grid Fort Plain 
Former Manufactured Gas Plant (MGP) site located in the Village of Fort Plain, New York. 
The NYSDEC’s remedy is presented in the March 2008 Record of Decision (ROD) 
(NYSDEC, 2008). This 100% Remedial Design Report has been prepared in accordance 
with the November 2003 Administrative Order on Consent (Index # A4-0473-0000) between 
National Grid and the NYSDEC, the ROD, and the Remedial Design Work Plan (ARCADIS, 
2008b) (RDWP). The NYSDEC approved the RDWP in a July 28, 2008 letter to National 
Grid.  

1.1 Purpose 

The purpose of this 100% Remedial Design Report is to present the remedial approach and 
design for implementing the remedial action for the Fort Plain Former MGP site. As such, 
this 100% Remedial Design Report provides the engineering design for each component of 
the remedial action, including specific design information and supporting technical 
information. This 100% Remedial Design Report, the associated Design Drawings, 
Technical Specifications, and supporting documents are collectively referred to hereafter as 
the Design Documents. Upon receipt of NYSDEC comments on this draft 100% Remedial 
Design Report, the 100% Remedial Design Report will be finalized.  

1.2 Background 

This section summarizes the background information as it pertains to the development of 
this 100% Remedial Design Report, including a description of the site and summary of site 
features, site history, and site geology and hydrogeology. The background information 
provided below was obtained from the following project-related documents that summarize 
the results of investigation activities conducted between 1997 and 2006: 

• Preliminary Site Assessment/Interim Remedial Measures (PSA/IRM) Study (PSA 
Report), Niagara Mohawk, Fort Plain, New York, (Stearns & Wheeler, LLC, 1998) 

• Phase II Site Assessment/Interim Remedial Measures (PSA/IRM) Study, Fort Plain, 
New York (Stearns & Wheeler, LLC, 2000) 

• Preliminary Site Assessment (Phase III)/Interim Remedial Measures (PSA/IRM) Study, 
Fort Plain, New York, (Stearns & Wheeler, 2002) 
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• Remedial Investigation (RI) Report (RI Report), Niagara Mohawk, Fort Plain Former 
MGP Site (Stearns & Wheeler, 2004) 

• Additional Investigation Summary Report (Blasland, Bouck & Lee, Inc., 2005) 

• Soil Vapor Evaluation Report (ARCADIS, 2006) 

During these investigations, approximately 27 soil borings and/or monitoring wells and 10 
test pits were installed on the former MGP property. In addition, approximately 35 soil 
borings and/or monitoring wells were installed off site (primarily east) of the former MGP 
property. Hundreds of samples of environmental media were collected and sent to 
independent laboratories for analysis.  

The NYSDEC’s January 22, 2007 letter correspondence indicated that the soil vapor 
pathway investigation was completed and no further soil vapor investigation was required. 
The letter also stated that the remedial investigation portion of the project was completed.  

All of the above-referenced documents are available for review at the following public 
document repositories:  

• Fort Plain Free Library, 19 Willett Street, Fort Plain, New York 13339  

• NYSDEC, 625 Broadway, Albany, New York 12233 

1.2.1 Site Description and Features 

The Fort Plain former MGP property is located at 14 Hancock Street in the Village of Fort 
Plain, Montgomery County, New York (see Design Drawing Cover Sheet, Appendix A). The 
property is rectangular in shape, approximately ½ acre in area, and located within a 
developed (urbanized) area (see Design Drawing 2, Appendix A). The property is bordered 
on the east by Hancock Street (State Route 5S), on the south by a private residence, on the 
west by a steep wooded hillside, and on the north by a property used as a paved parking 
area. A 6-foot-high chain-link fence with a locked access gate maintained by National Grid 
secures the property. The eastern portion of the property, formerly used for MGP 
operations, is generally level and contains a stone, gravel, and fill material surface, with 
intermittent vegetation and shrub growth. An old stone wall/foundation is located near the 
south end of the property. A portion of the property is currently used as an electrical 
substation. Multiple utility poles containing two active transformer banks and overhead 
transmission and distribution wires exist in the eastern portion of the property. 
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The remnants of two gas holders that were part of the former MGP operations exist below 
ground surface (bgs), as well as with an at-grade concrete slab associated with a former 
building. The former northern holder is approximately 30 feet in diameter with its east wall 
approximately 10 feet from the western curb of Hancock Street. The bottom of the holder 
was encountered at approximately 9.5 feet bgs. The southern gas holder is approximately 
40 feet in diameter with its east wall approximately 15 feet from the western curb of 
Hancock Street. The bottom of the southern gas holder is located at approximately 6.5 feet 
bgs.  

According to historical maps and discussions with the former historian for the Village of Fort 
Plain, the former Erie Canal was located parallel to and approximately 10 to 20 feet east of 
Hancock Street. The Erie Canal was filled with rip-rap, fill dirt, and other available materials 
(e.g., wood) during the early 1900s. Otsquago Creek is located approximately 400 feet 
north of the site and flows to the northeast and discharges to the Mohawk River 
approximately 1,200 feet northeast of the site. 

1.2.2 Site History 

A chronological history of the former MGP property and surrounding area is presented in 
the PSA Report (Stearns & Wheeler, LLC, 1998) and is summarized below. 

Gas operations at the former MGP property date back to 1868. By 1891, Sanborn Fire 
Insurance maps indicate that a water gas plant and an associated “gasometer” were 
present. The location of this former gasometer correlates with the location of the southern 
gas holder shown on Design Drawing 2 (Appendix A). The MGP used coal and petroleum 
to manufacture gas for heating and lighting local homes and businesses. By 1901, a 
Sanborn map indicates that a gas holder is located at the north end of the property, within a 
single site building. This gas holder appears to be the one depicted as the former northern 
gas holder (Design Drawing 2, Appendix A). In addition, a coal storage shed, generators, 
electrical transformers, and repair shop were present. The configuration of the structures 
remained relatively the same on the 1906 Sanborn map. By 1912, an electric transformer 
house had been added to the north end of the gas plant. Between 1912 and 1919, the 
portion of the Erie Canal located adjacent to the site had been filled. Sanborn maps from 
1926 indicate that the site configuration had changed, and the gasometer and northern gas 
holder were no longer shown. However, a 1927 site map shows the gasometer and gas 
holder still present on the property. By 1935, all of the gas buildings had been removed 
from the property. By 1952, the site was referred to as a Niagara Mohawk (now operating 
as National Grid) substation and only the transformer building and vacant substation 
building remained. From the mid-1800s through the mid-1950s, the land use north and east 
of the former MGP property was generally used for commercial/industrial activities, 
including a foundry to the north, and auto repair, welding, machine shops, and laundry to 
the east. 
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In 1994, the New York State Department of Transportation (NYSDOT) rebuilt Hancock 
Street in the area of the former MGP property. In addition, a 6-inch-diameter underdrain 
was installed south of the former MGP property to intersect and divert drainage from the 
steep hill that previously ran through the property. In 1996, the former transformer building 
was demolished down to the foundation (which still remains to date). 

1.2.3 General Site Geology and Hydrogeology 

Subsurface investigations have identified four principle geologic units beneath the former 
MGP property. In order of increasing depth from the ground surface, these geologic units 
include:  

• Heterogeneous fill material consisting primarily of a mixture of gravel, sand, and silt 
ranging in thickness from approximately 6 to 18 feet. In areas on the former MGP site, 
the fill also contained a variety of materials, including brick, concrete, well-graded to 
silty gravel, well-sorted to silty sand with gravel, and silt with gravel and/or sand, and an 
assortment of man-made structures, originating from the property’s and surrounding 
area’s industrial history. 

• Native silt and clay formation characterized as a confining layer. The native yellow/ 
brown/dark gray silt and clay formation was generally encountered between 13 to 18 
feet bgs across the former MGP property. The depth of the silt and clay contact 
generally becomes thinner and deeper further to the east and northeast. 

• Native brown/gray fine to coarse sand and gravel formation generally encountered from 
16 to 20 feet bgs beneath the silt and clay formation. The depth of the sand and gravel 
contact also became thinner and deeper further to the east and northeast.  

• Dense, olive/gray/brown silt confining layer that was encountered in all soil borings at 
approximately 16 to 21 feet bgs.  

• Brown, medium to coarse sand with some silts and gravels was encountered at 34 feet 
bgs at two deep soil borings installed in the area of the northern gas holder. This unit 
extended to the bottom of the soil borings (50 feet bgs). 

The geologic sequence was also observed across the site (i.e., at soil boring/monitoring 
well locations beyond the former MGP property), with the depth of the native silt and clay 
contact generally becoming deeper further to the northeast.  
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Geologic information collected during the multiple investigations was included in a site 
database, and a 3-dimensional visualization model of the site geology was prepared using 
Mining Visualization System (MVS) computer software platform. The MVS software 
package combines a data visualization platform and geostatistical numerical model. A 
cross-section depicting the stratigraphic units using the MVS software is presented below 
on Figure 1.1 
 
Figure 1.1 Stratigraphic Units (Facing Northwest) 

 

 

 

 

 

 

 

 

 

 

 

Groundwater beneath the site flows in a north-northeast direction from the former MGP 
property towards Otsquago Creek, located approximately 400 feet to the north. The top of 
the groundwater table occurs in the fill material generally at a depth of approximately 4 to 6 
feet bgs across most of the former MGP property. Depth to groundwater increases to the 
north and east to depths of 16 to 18 feet bgs at the north end of the former MGP property 
(monitoring well MW-3). Depth to groundwater at monitoring wells located across Hancock 
Street ranges between 16 and 18 feet bgs. 

Hydraulic gradients ranging from 0.09 to 0.20 (unitless) were observed during the remedial 
investigations. Groundwater data collected during multiple phases of the investigation 
indicated a consistent flow pattern in a north-northeast direction. 
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1.3 Summary of Remedy 

The NYSDEC-selected remedy for the former MGP property includes excavation of MGP 
source material from the former northern gas holder and surrounding soil to the top of the 
silt confining layer, removal of accumulated water from within the former southern gas 
holder, enhanced natural attenuation of impacted groundwater, site management, and 
institutional controls. A detailed discussion of the rationale for selection of the remedy is 
provided in the ROD (NYSDEC, 2008). The components of the remedy are summarized 
below: 

• Excavation and removal of the northern gas holder and its contents. 

• Excavation of MGP source material from around the northern gas holder down to the 
silt confining layer (approximately 16 feet bgs). MGP source material is defined as soil 
that contains one or more of the following: visible non-aqueous phase liquid (NAPL); 
MGP tar or oil; total benzene, toluene, ethylbenzene, and xylenes (BTEX) over 10 
milligrams per kilogram (mg/kg); or the presence of sheens or odors with total polycyclic 
aromatic hydrocarbons (PAHs) over 500 mg/kg. Excavation of approximately 1,560 
cubic yards of soil will be required to address MGP source material. 

• Installation of a soil cover over the northern portion of the former MGP property to 
prevent potential exposure to remaining site soil. 

• Installation of a monitoring/recovery well within the southern gas holder for removal of 
NAPL and accumulated water in the holder that exceeds applicable standards. Periodic 
monitoring of accumulated water, and removal of NAPL, if present, will be conducted as 
defined in the Site Management Plan (SMP). It is anticipated that the monitoring/ 
recovery well will be installed by National Grid prior to the implementation of the 
remaining remedial components. Therefore, although this 100% Remedial Design 
Report does include a well construction detail, the Contractor will not be responsible for 
the installation or sampling of the well. Similarly, National Grid will coordinate for the 
decommissioning of select monitoring wells and piezometers prior to the 
implementation of remedial activities. The Contractor will not be responsible for 
well/piezometer decommissioning. 

• Enhanced natural degradation of groundwater by addition of amendments and nutrients 
to stimulate indigenous bacteria to degrade dissolved-phase BTEX. These 
amendments and nutrients will be blended into the materials used to backfill the on-site 
excavation. 
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• Implementation of institutional controls. 

• Development of an SMP that includes a description of the groundwater monitoring 
requirements to monitor groundwater conditions and document natural attenuation 
processes. The SMP will be developed by National Grid upon completion of the 
remedial activities. 

In addition to the remedial components presented in the ROD (NYSDEC, 2008), in a letter 
dated March 6, 2009 that included comments on the Draft 50% Remedial Design Report, 
the NYSDEC required National Grid to evaluate methods that could be used to control the 
accumulation of water in the southern gas holder. The proposed remedy to manage the 
accumulation of water in, and around the area of the southern gas holder was presented to 
the NYSDEC in a correspondence dated May 28, 2009, and included: 

• Installation of a cover system with a flexible membrane liner within the southern gas 
holder and placement of a vegetated earth fill berm to prevent exposure of accumulated 
water to adjacent site areas.   

• Installation of a drainage swale and outlet structure to transport surface runoff from the 
southern gas holder and adjoining areas for infiltration at the former northern gas holder 
location 

The NYSDEC approved this approach in a letter dated June 1, 2009, and required that the 
design details be presented in the 100% Remedial Design Report. 

Following completion of the remedial program, it is anticipated that National Grid will 
continue to use the property as an electrical substation for the foreseeable future. 

1.4 Report Organization and Supporting Documentation 

This section presents the organization of the 100% Remedial Design Report and presents a 
brief description of the associated supporting Design Documents. 

1.4.1 Report Organization 

This 100% Remedial Design Report has been organized as indicated in the following table. 
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Table 1.1 Report Organization 

Section Description 

1 – Introduction Presents the purpose of this 100% Remedial Design Report, 
relevant background information, description of the site and 
pertinent features, summary of the site history, general 
description of the site geology and hydrogeology, summary of 
site remedy, and report organization. 

2 – Previous Investigations and 
Pre-Design Investigation 
Results 

Summarizes the results from the various investigations and 
pre-design investigation (PDI) activities that were conducted to 
support the development of the design of the remedy. 

3 – Pre-Remediation Activities Describes the activities to be completed prior to implementation 
of the remedial activities. 

4 – Remedial Activities Summarizes the remedial action activities to be conducted. 

5 – Post-Remediation Activities Describes the activities to be completed after implementation of 
the remedial activities. 

6 – Schedule Presents the anticipated schedule for the remedial activities. 

7 – References Lists select sources consulted as references. 

 
This 100% Design Report is supported by the appendices described in the table below. 

Table 1.2 Supporting Documents  

Appendix Description 

A – Design Drawings Presents the Design Drawings. 

B – Technical Specifications Presents the Technical Specifications. 

C – Summary of Pre-Design 
Investigation Activities 

Presents a summary of the results obtained from the pre-
design investigation (PDI) activities. 

D – Citizen Participation Plan Presents activities to be conducted to inform and involve 
community residents, public and private leaders, and 
other stakeholders regarding site-specific remedial 
activities. 

E – Health and Safety Plan Provides health and safety measures to be completed by 
ARCADIS during observation of the remedial activities to be 
conducted at the site.  
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Appendix Description 

F – Construction Quality 
Assurance Plan 

Describes the site-specific components of construction quality 
assurance to document that construction activities meet or 
exceed the design criteria and specifications. 

G – Community Air Monitoring 
Plan 

Describes the perimeter air monitoring activities to be 
implemented during the remedial activities. 

H – Maintenance and Protection 
of Traffic Plan 

Describes the procedures that will be used to maintain highway 
and pedestrian traffic and preserve the safety of motorists, 
highway workers, and pedestrians during the work. 

I – Waste Management Plan Presents handling and disposition requirements for waste 
materials generated during the remedial activities. 

J – Generic Operation, 
Maintenance, and Monitoring 
Plan 

Provides general information regarding the anticipated 
operation and monitoring, scheduled maintenance, sampling 
and analysis requirements, and health and safety requirements 
that will be implemented after the soil remedy is completed. 

 
1.4.2 Design Drawings and Technical Specifications  

This section presents a summary of the Design Drawings (Appendix A) and Technical 
Specifications (Appendix B) that have been prepared in support of this 100% Remedial 
Design Report. Final Design Drawings will be signed and sealed by a Professional Engineer 
licensed in New York State.  

1.4.2.1 Design Drawings  

Final Design Drawings will be included in the Contract Documents. The Design Drawings 
prepared by ARCADIS in support of the 100% Remedial Design Report are presented in 
Appendix A and include the following: 

• 1 – General Notes 

• 2 – Existing Site Plan 

• 3 – Existing Utilities Plan 

• 4 – Site Preparation Plan 

• 5 – Erosion and Sediment Control Plan 

• 6 – Erosion and Sediment Control Details 
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• 7 – Excavation Plan 

• 8 – Excavation Support Sections 

• 9 – Excavation Support Details 

• 10 – Final Grading Plan 

• 11 – Southern Gas Holder Cover System Details 

• 12 – Drainage Details 

• 13 – Restoration Plan 

• 14 – Miscellaneous Details 

• 15 – Miscellaneous Details 

1.4.2.2 Technical Specifications 

Technical Specifications related to the implementation of the remedial activities have been 
developed in support of this 100% Remedial Design Report. The following Technical 
Specifications are included in Appendix B and will be incorporated in to Contract 
Documents and issued to prospective contractors: 

• Section 01010 – Summary of Work 

• Section 01046 – Control of Work 

• Section 01110 – Environmental Protection Procedures 

• Section 01160 – Survey Control 

• Section 01200 – Project Meetings 

• Section 01300 – Submittals 

• Section 01540 – Site Security 

• Section 01720 – Project Record Documents 

• Section 01901 – Field Office Trailer and Other Support 

• Section 01902 – Project Sign 

• Section 02201 – Earthwork 
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• Section 02202 – Rock and Debris Removal 

• Section 02203 – Site Grading 

• Section 02205 – Excavation Support and Protection 

• Section 02206 – Selected Fill 

• Section 02208 – Restoration of Surfaces 

• Section 02209 – Clearing 

• Section 02210 – Topsoil and Seeding 

• Section 02232 – Geotextile Fabric 

• Section 02272 – Geomembrane – HDPE Liner 

• Section 02273 – Geosynthetic Drainage Composite 

• Section 02274 – Geomembrane – LLDPE Liner 

• Section 02413 – Geosynthetic Clay Liner 

• Section 02415 – Impacted Material Handling and Excavation Procedures 

• Section 02508 – Air Monitoring Program 

• Section 02645 – Asphalt Pavement 

• Section 02711 – Permanent Galvanized Chain Link Fence 
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2. Previous Investigations and Pre-Design Investigation Results 

This section summarizes the key environmental findings of the previous investigations 
conducted at the former MGP property and the results from the activities completed during 
the PDI. 

2.1 Summary of Previous Investigations 

The key findings from previous investigations regarding the nature and extent of MGP-
impacted materials that are relevant to the site were presented in the NYSDEC-approved 
Feasibility Study Report (ARCADIS, 2008a) and the RDWP (ARCADIS, 2008b). As 
indicated in these reports, the nature and extent of impacts associated with the site were 
investigated and presented in numerous investigation reports listed in Section 1.2. Based 
on these investigations, the primary MGP-related impact associated with the site is a dark 
colored, somewhat viscous, oil-like material, dense non-aqueous phase liquid (DNAPL). 
DNAPLs are heavier than water, if present in sufficient quantities. The oil-like material itself 
contains many organic compounds that are regulated by the NYSDEC, including BTEX, 
and a more general class of organic compounds identified as PAHs.  

The nature and extent of MGP-related impacts that have been observed at the site is 
summarized below. 

2.1.1 Surface Soil Impacts 

Volatile organic compounds (VOCs) were not detected in any of the surface soil samples (0 
to 2 inches bgs) collected from the former MGP property or from the surrounding area (i.e., 
background) during the preliminary site investigation (Stearns & Wheeler, LLC, 1998). 
Several PAH compounds were detected in the surface soil samples collected from both the 
former MGP property and the background samples at concentrations above the numerical 
concentrations found in 6 New York Codes, Rules, and Regulations Subpart 375-6 
Remedial Program (6NYCRR Part 375-6) Soil Cleanup Objectives for Unrestricted Use. 
The results of the human health exposure assessment, presented in the NYSDEC-
approved RI Report (Stearns & Wheeler, 2004), concluded that a potentially complete 
exposure pathway for on-site surface soil was very unlikely under existing site conditions 
(including perimeter fencing, the “No Trespassing” signs, and the stone-gravel cover 
materials). Additionally, the human health exposure assessment concluded that there were 
no current exposure pathways associated with surface soil east of the former MGP 
property; off-site areas are almost completely paved with asphalt or concrete. 
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2.1.2 Subsurface Soil Impacts 

MGP-related impacts to subsurface soil within the site consist primarily of PAHs and VOCs. 
Most of the residual MGP impacts, including NAPL, were located within, or in close 
proximity to, the former northern gas holder on the former MGP property. Soil containing 
elevated concentrations of PAHs, visible sheens, stains, and NAPL were encountered 
between 2 to 16 feet bgs in this area. Specifically, most of these impacts appeared to be 
within, or adjacent to, the northern holder. Heavy sheens and an “oil-like material” were also 
observed within the southern gas holder immediately above the holder floor.  

Sheens and staining were observed in soil borings installed in the restaurant parking lot 
located to the east of the site across Hancock Street. These impacts appear to be limited to 
a relatively thin zone, present at depths ranging from approximately 15 to 21 feet bgs, and 
located immediately above the upper silt and clay confining layer. Review of the soil boring 
logs indicated that at most of the locations, the field observations described the recovered 
soils as containing stains and/or sheens rather than NAPL and/or oil-saturated soil.  

2.1.3 Groundwater Impacts 

The nature and extent of MGP-related impacts to groundwater at the site have been 
characterized. Impacted groundwater is defined as groundwater containing MGP-related 
constituents (BTEX and PAHs) above NYSDEC Class GA Standards and Guidance Values 
(i.e., drinking water standards). This definition is used even though groundwater in the area 
is not used as a source for drinking water.  

The location of the BTEX and PAHs in groundwater extends from the former MGP property 
to the restaurant parking area located west of State Street. The greatest concentrations of 
dissolved impacts were detected adjacent to the northern gas holder and in the parking 
area south of the restaurant. The location of impacted groundwater is generally consistent 
with locations where soil was observed to contain sheens and/or NAPL. Based on these 
observations, the extent of BTEX and PAHs has not migrated far from visibly impacted 
material. 

Concentrations of BTEX within groundwater samples collected from the hydraulically 
downgradient edge of the MGP property have decreased in concentration since 2004, 
indicating that the extent of the groundwater impacts has not increased over time. 
Additionally, based on the geochemical data, as well as the low to non-detectable 
concentrations of BTEX and PAHs in groundwater in downgradient areas, natural 
attenuation and biodegradation processes are active and, at minimum, have been effective 
components in controlling downgradient migration of the edge of the dissolved phase 
constituents (i.e., stabilizing plume migration). 
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2.1.4 Soil Vapor Impacts 

The analytical results from the soil vapor sampling were presented in the Soil Vapor 
Evaluation Report (ARCADIS, 2006). Analytes that were detected in soil vapor samples 
collected from both on-site and off-site locations were present at concentrations two to three 
orders of magnitude below United States Environmental Protection Agency (USEPA) and 
New York State Department of Health (NYSDOH) screening values, or at ambient air 
concentrations. Based on these results, the NYSDEC indicated in a letter correspondence, 
dated January 22, 2007, that the soil vapor intrusion pathway has been satisfactorily 
investigated, and that no further action was required.  

2.2 Summary of Pre-Design Investigation Activities 

A PDI was performed at the former MGP property from August through September 2008 to 
support the development of the remedial design. The scope of the PDI was described in the 
NYSDEC-approved Remedial Design Work Plan (ARCADIS, 2008b), which was approved 
by the NYSDEC in a letter to National Grid dated July 28, 2008. The general scope of the 
investigation activities completed during the PDI is outlined below, including a brief 
description as to how the findings were incorporated into this 100% Remedial Design 
Report. 

• A detailed topographic survey of the former MGP property and boundary survey of the 
surrounding properties was developed for use as the base map for the remedial design. 
Note that a supplemental site survey was completed in June 2009 to obtain additional 
topographic information in the vicinity of the southern gas holder in support of the 
design for the cap system in this area of the former MGP property. All subsequent 
design components have utilized this mapping.  

• Groundwater characterization was conducted to evaluate and select an appropriate soil 
amendment to be blended into the backfill materials. In addition, a site-wide 
groundwater sampling event was conducted to monitor the dissolved BTEX and PAH 
plumes and to document natural attenuation processes. 

• Geotechnical soil borings were installed along the northern and southern alignment of 
the proposed excavation support system to investigate site lithology (i.e., the thickness 
of the dense, olive/gray/brown silt confining layer) and soil strength profile. Nested 
piezometers were installed within each of the soil borings. The results of the 
geotechnical investigation, as well as with pre-existing subsurface data, were used in 
the development of the excavation support system as presented in the Design 
Drawings (Appendix A). Hydraulic testing (specific capacity and slug testing) using the 
nested piezometers was completed. The results of these tests were used to estimate 
excavation dewatering requirements.  
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• Geotechnical soil borings were installed in the hillside located on the western side of the 
former MGP property to support an evaluation of the stability of the existing slope. 
Piezometers were installed within these soil borings and used to gauge groundwater 
elevations. 

• Soil borings were installed south of the northern gas holder to visually delineate the 
southern extent of impacted soil requiring excavation. 

• Soil borings were installed within the excavation area to pre-characterize soil for waste 
treatment/disposal purposes; three soil borings were installed within the northern gas 
holder and two were installed outside the holder but within the excavation area. Waste 
disposal characterization data was used to identify an appropriate waste disposal 
facility. 

A summary of the PDI results is presented in Appendix C. 
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3. Pre-Remediation Activities 

This section identifies the activities and procedures to be implemented by National Grid 
and/or its representatives, ARCADIS (the Engineer), and/or the National Grid-selected 
remedial Contractor prior to the initiation of remedial activities. Such activities include, but 
are not limited to, the following: 

• Procurement of a remedial Contractor. 

• Preparation of pre-mobilization submittals. 

• Obtaining appropriate permits. 

Additional information regarding these pre-remediation activities is provided below.  

3.1 Preparation of a Citizen Participation Plan 

A number of public participation activities have been implemented during the course of the 
project. In February 2008, National Grid distributed a fact sheet to community members and 
other interested parties summarizing the planned remedy for the site. A public information 
meeting was subsequently held on March 12, 2008 to discuss previous site investigations 
and the planned remedy. The meeting provided an opportunity for citizens to discuss their 
concerns, ask questions, and comment on the planned remedy. The questions and 
comments from the March 12, 2008 meeting were summarized in Appendix A of the March 
2008 ROD.  

The anticipated future public outreach and participation activities for the project are outlined 
in a CPP (Appendix D). The activities are geared toward making project-specific information 
(e.g., work plans, technical reports, information sheet summaries, etc.) available to the 
public; facilitating communication among stakeholders including the creation of contact lists; 
scheduling and conducting public meetings; establishing comment periods; and notifying 
the public of document availability, public meetings, comment periods and major program 
milestones and generally include the following: 

• Public review and comment of applicable regulatory documents 

• Public review and comment of remedial investigation results 

• Public review and comment of the 100% Remedial Design Report (to be included with 
other site-specific documentation at the Document Repositories established for the site 
[see Section 1.2]) 
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• Development of a Fact Sheet summarizing the remedial activities to be conducted at 
the site and a site contact list.  

3.2 Procurement of a Remedial Contractor 

Subsequent to the NYSDEC’s review and approval of the 100% Remedial Design Report, 
National Grid will initiate the Contractor procurement process to solicit bids for the 
performance of the remedial activities. This process will initially involve the preparation and 
distribution of various Contract Documents to prospective Contractors, including, but not 
limited to, the 100% Remedial Design Report, National Grid’s Terms and Conditions for 
Construction Purchase Orders, and National Grid’s Supplemental Conditions to 
Construction Purchase Orders. 

Following receipt of the Contract Documents by the prospective Contractors, a pre-bid 
meeting and site walk will be conducted with all prospective Contractors, National Grid, 
ARCADIS, and the NYSDEC. The pre-bid meeting and site walk will allow prospective 
Contractors to visually examine/verify existing site conditions (including, but not limited to, 
materials of construction and structural/environmental conditions) and thoroughly acquaint 
themselves with the work required and potential challenges associated with the project to 
facilitate the preparation of an accurate proposal and work schedule. 

Following the pre-bid meeting and site walk, prospective Contractors will submit their 
proposals to National Grid for review. The review of the bid proposals will consider 1) 
conformance with the Contract Documents; 2) proposed approach and methods for 
performing the remedial activities; 3) comparison of bid prices and cost-sensitivity analysis; 
4) proposed work schedule; and 5) experience and qualifications. Following review of the 
bid proposals, National Grid will select a Contractor and initiate the contracting process. 

3.3 Preparation of Pre-Mobilization Submittals 

Following Contract award, the Contractor will be required to prepare pre-mobilization 
submittals for review by National Grid and ARCADIS. The purpose of these submittals is to 
gauge the Contractor’s understanding of the Remedial Design and its construction, 
objectives, procedures, and outcomes, and to address misunderstandings, clarifications, or 
modifications prior to the start of remedial activities. Once reviewed by National 
Grid/ARCADIS, select pre-mobilization submittals will be provided to the NYSDEC for 
review. The Contractor will not be allowed to mobilize to the site prior to review and 
approval of all required pre-mobilization submittals. These submittals will include, but not 
necessarily be limited to, the following: 
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• Operations Plan – The Operations Plan is required to present the Contractor’s detailed 
approach (incorporating, as necessary, specifications, site maps, details, flow 
diagrams, charts, and schedules) for implementing the pertinent work activities. 
Requirements for the Contractor’s Operation Plan are presented in Specification 
Section 01010 – Summary of Work. 

• Health and Safety Plan (HASP) – The Contractor will be required to prepare and submit 
a project-/site-specific HASP (for use by the Contractor’s on-site personnel during the 
remedial activities) to provide a mechanism for establishing safe working conditions at 
the site. The HASP will be prepared in accordance with all applicable rules and 
regulations, including 29 Code of Federal Regulations (CFR) 1910 and 29 CFR 1926, 
and shall be prepared by the Contractor’s Health and Safety subcontractor and certified 
by a Certified Industrial Hygienist. The Contractor is required to take all necessary 
precautions for the health and safety of all on-site Contractor employees in compliance 
with all applicable provisions of federal, state, and local health/safety laws and the 
provisions associated with the HASP. The Contractor will assume sole responsibility for 
the accuracy and content of its HASP. A copy of ARCADIS’ site-specific HASP to be 
used by ARCADIS personnel during construction observation activities has been 
included as Appendix E.  

• Contingency Plan – The Contractor’s Contingency Plan will detail (at a minimum) the 
following procedures for emergency preparedness and contingencies: spill prevention 
and spill response; emergency access/egress; emergency evacuation of personnel 
from the work site; and methods to contain gasoline/diesel fuel or hydraulic oil spills. In 
addition, the Contingency Plan will include a listing of all contact personnel and 
emergency phone numbers.  

Additional details regarding the content of these submittals and overall submittal process is 
presented in Specification Sections 01010 – Summary of Work and 01300 – Submittals, 
respectively (Appendix B). 

3.4 Permitting 

Based on the remedial activities to be conducted at the site and information currently 
available, the following authorizations and/or notifications have been identified, at a 
minimum, as potentially applicable with respect to permitting and regulatory approval of 
remedial activities: 
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• NYSDOT Highway Work Permit for Non-Utility Work (Perm 33) – The remedial actions 
to be completed at the site will be conducted within the NYSDOT right-of-way 
associated with Route 5S (Hancock Street). Although Hancock Street will not be closed 
during remedial activities, Perm 33 is required for work activities to be conducted within 
the right-of-way and sidewalk area adjacent to the former MGP property. As part of the 
application for permit, the Contractor shall be required to prepare and submit a Traffic 
Control Plan for review and approval by NYSDOT. 

• Right-of-Entry – Access agreements with private land owners will be required to utilize 
adjacent properties for staging, loading, and general work activities. 

In addition, the Contractor shall be responsible for obtaining any other pertinent and 
applicable local, state, or federal permits associated with the implementation of the remedial 
activities outlined in this 100% Remedial Design Report.  
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4. Remedial Activities 

This section presents a task-by-task summary of the remedial activities to be completed as 
part of this project. These works tasks are described below under the following general 
tasks: 

• Remediation Task 1 – Mobilization 

• Remediation Task 2 – Site Preparation 

• Remediation Task 3 – Installation of Excavation Support System 

• Remediation Task 4 – Excavation 

• Remediation Task 5 – Waste Handling/Management 

• Remediation Task 6 – Noise, Dust, Vapor, and Odor Suppression/Control 

• Remediation Task 7 – Backfilling 

• Remediation Task 8 – Southern Gas Holder Cover Installation  

• Remediation Task 9 – Site Drainage System Installation 

• Remediation Task 10 – Survey  

• Remediation Task 11 – Surface Cover Installation 

• Remediation Task 12 – Site Restoration 

• Remediation Task 13 – Project Close-Out and Demobilization 

A site-specific Construction Quality Assurance Plan (CQAP) that describes the materials, 
procedures, and testing related to construction, evaluation, and documentation during the 
implementation of the remedial activities is presented in Appendix F. The Contractor shall 
complete each remedial task in accordance with the Contractor’s HASP. Health and safety 
and community air monitoring shall be conducted by on the Contractor’s health and safety 
subcontractor. 

A description of each Remediation Task, including references to supporting information 
presented elsewhere in the Remedial Design, is presented below. 
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4.1 Remediation Task 1 – Mobilization 

4.1.1 General 

Site mobilization will be initiated by the Contractor after notification from National Grid to 
proceed. The Contractor will not mobilize to the site until all required pre-mobilization 
submittals have been reviewed by National Grid and ARCADIS, as described in Section 
3.3. In general, the Contractor will be responsible for the following mobilization activities: 

• Mobilizing manpower, equipment, services, and materials to the site, as necessary, to 
implement the remedial activities. Equipment mobilized to the site will be subject to a 
visual inspection by the Engineer. Equipment that arrives at the site in unsatisfactory 
condition (e.g., soiled, poor operating condition), in the opinion of the Engineer, shall be 
removed from the site and replaced by the Contractor at no additional cost to National 
Grid. Mobilizing and establishing a field office trailer to be utilized by the Contractor, 
ARCADIS, National Grid’s on-site representative, and the NYSDEC during 
implementation of the remedial activities. The trailer shall conform to the requirements 
presented in Specification Section 01901 – Field Office Trailer and Other Support 
(Appendix B). 

• Coordinating with local utility companies, National Grid, and the Engineer to obtain 
access to electrical service, as necessary. In the event that on-site electrical service is 
not available or accessible, the Contractor shall be responsible for providing electrical 
service, as necessary, for use during the remedial activities. 

• Provide and maintain portable sanitary services for use by all on-site personnel 
engaged in the remedial activities. 

4.1.2 Pre-Remedial Action Survey 

The Contractor will conduct a pre-remedial action survey of the nearby buildings and 
retaining wall located north of the former MGP property to establish and document visual 
conditions of the structures prior to initiating remedial activities, and to identify potentially 
distressed (static/cosmetic) areas of the structures. The Contractor shall obtain a third party 
licensed Professional Engineer certified in the State of New York for the performance of the 
pre-remedial action structural survey (as well as the post-remedial action survey discussed 
in Section 4.13.2). 
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The Contactor shall conduct the survey to serve as baseline for a post-remedial action 
visual survey (Section 4.13.2). Survey activities shall include, but not be limited to, visual 
inspection and photo-documentation of building foundations, basement interiors walls, 
doors and windows (jams, casings, and glass), and other signs of potential distress of 
structures in close proximity to the former MGP property. Survey activities shall be 
conducted, at a minimum, for the following properties: 

• The private residence located immediately south of the former MGP property. 

• The private residence located north of the parking area, north of the former MGP 
property. 

• The restaurant located east of the former MGP property on the east side of Hancock 
Street. 

• The building located east of the former MGP property on the east side of Hancock 
Street, south of the restaurant.  

• The retaining wall located west of the parking area, north of the former MGP property. 

A representative of National Grid or the Engineer will accompany the Contractor during the 
inspections. Potential areas of distress that are identified will be documented and presented 
to the owner of the residence/facility. Access to these structures will be arranged by 
National Grid. The Pre-Remedial Action Survey will be completed and submitted to National 
Grid and the Engineer prior to mobilizing equipment to the site.  

In addition to building surveys the contractor will perform a pre-construction topographic 
survey of the following areas: 

• The restaurant parking areas located east of the former MGP property on the east side 
of Hancock Street. 

• The parking area located north of the former MGP property. 

• The concrete retaining wall located west of the parking area, north of the former MGP 
property. 

The topographic surveys will identify all important topographic features, grade changes, 
other significant topographic features, and spot elevations to develop minimum 0.5-foot 
contours. Survey of the retaining wall will include a survey to identify the tilt angle of the wall 
and to identify monitoring points/bench marks to measure potential movements in the wall 
during site remedial activities. Additionally, the Contractor shall survey the location and 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324Rpt.doc 23 

 
Final 100% Remedial 
Design Report 
Fort Plain Former MGP Site 
Fort Plain, New York 

 

elevation of monitoring wells and piezometers remaining within the Project Work Limits 
shown on Design Drawing 4 (Appendix A). As indicated in Section 1, National Grid will 
decommission select monitoring wells and piezometers prior to the initiation of remedial 
actions. 

The pre-remedial action survey shall also include documentation of public right-a-ways 
adjacent in the vicinity of the site including, sidewalks, Route 5S, and State Street. 

4.2 Remediation Task 2 – Site Preparation 

In general, the Contractor will conduct the following site preparation activities: 

• Contacting the appropriate utility-locating agency (e.g., Dig Safely New York) prior to 
initiating intrusive activities. Aboveground and underground utilities are located adjacent 
to excavation areas and will require demarcation and implementation of precautionary 
measures or temporary relocation to safeguard the utilities during intrusive activities 
(refer to Design Drawing 3, Appendix A). The Contractor will be responsible for 
identifying, relocating, protecting, or abandoning both aboveground and underground 
utilities (as required and in consultation with National Grid, ARCADIS, and the 
appropriate utility company/municipality) to facilitate the remedial activities. Additional 
details regarding the protection of utilities are provided in Specifications Sections 01046 
– Control of Work and 02415 – Impacted Material Handling and Excavation Procedures 
(Appendix B). 

• Verifying existing site conditions and identifying, marking, and verifying the location(s) 
of all aboveground and underground utilities, equipment, and structures, as necessary, 
to implement the remedial activities. The Contractor also shall be responsible for 
maintaining appropriate clearances from utilities (e.g., active overhead electric lines, 
underground conduit/piping). If the Contractor damages existing utilities, equipment, or 
structures, the Contractor shall be responsible for notifying the appropriate utility 
company/municipality and fully repairing all damages at no additional cost to National 
Grid. Repairs (if necessary) shall be completed in accordance with all requirements of 
the utility company/municipality and to the satisfaction of the Engineer. 

• Establishing survey control and work limits. Requirements for establishing survey 
control are presented in Specification Section 01160 – Survey Control (Appendix B).  

• Install community and work zone air monitoring equipment, as required, prior to 
initiating intrusive activities. Additional information regarding the required air monitoring 
activities is presented in Specification Section 02508 – Air Monitoring Program 
(Appendix B) and the Community Air Monitoring Plan (CAMP) (Appendix G). 
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• Install temporary erosion and sediment control measures. Control measures shall be 
installed in accordance with Design Drawings 5 and 6 (Appendix A) and Specification 
Section 01110 – Environmental Protection Procedures (Appendix B). 

• Construct decontamination area. The Contractor shall construct a decontamination area 
for trucks, equipment, and personnel during implementation of the remedial activities. 
The location of the decontamination area is shown on Design Drawing 4 (Appendix A) 
and plan and section views of the decontamination area are presented on Design 
Drawing 14 (Appendix A). Materials used in the construction of the decontamination 
area shall be in accordance with:  

- Specification Section 02206 – Select Fill 

- Specification Section 02270 – Geotextile Fabric 

- Specification Section 02272 – Geomembrane – HDPE Liner 

• Installation of site control and safety measures, including temporary site security 
fencing and gates, project/warning signs, and jersey barrier walls. Temporary site 
security fencing shall be equipped with hedge slats or geotextile hung from fencing. The 
Contractor will be required to provide 24-hour continuous site security measures for the 
duration of the project. Additional information regarding site controls and safety 
measures are presented in Specification Section 01540 – Site Security (Appendix B). 
Requirements for the project sign are presented in Specification Section 01902 – 
Project Sign (Appendix B). 

• Establish controls to maintain highway and pedestrian traffic and preserve the safety of 
motorists, highway workers, and pedestrians during the work. Minimum requirements 
for the maintenance and protection of highway and pedestrian traffic are presented in 
the Maintenance and Protection of Traffic Plan (Appendix H). A traffic barricade and 
site fencing detail is presented on Design Drawing 15 (Appendix A). As indicated on 
Drawing 15, chain link fence on barricades shall be equipped with hedge slats or 
covered with geotextile fabric. 

• Clearing of existing site vegetation and features. Following the installation of erosion 
and sediment control measures, and before construction activities begin, the Contractor 
will clear brush/trees and remove portions of the existing chain-link fencing surrounding 
the former MGP property to provide access to the work areas and facilitate the 
excavation of soil. The Contractor shall conduct the clearing activities in accordance 
with the requirements of Specification Section 02209 – Clearing (Appendix B). Waste 
materials generated during these activities will be handled/managed in accordance with 
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Specification Section 02415 – Impacted Material Handling and Excavation Procedures 
(Appendix B) and the Waste Management Plan (Appendix I). 

• Removal of portion of existing stone retaining wall at the southern gas holder. Prior to 
the start of construction activities at the southern gas holder, the Contractor will remove 
the portion of the stone retaining wall on the west side of the southern gas holder that is 
deteriorated and tilting. The area behind the wall will be graded to promote drainage of 
surface runoff away from the holder cover system. The Contractor shall conduct the 
removal and grading activities in accordance with the horizontal and vertical limits 
shown on Design Drawings 10 and 11 and the requirements of Specification Section 
02201 – Earthwork (Appendix B). Waste materials generated during these activities will 
be handled/managed in accordance with Specification Section 02415 – Impacted 
Material Handling and Excavation Procedures (Appendix B) and the Waste 
Management Plan (Appendix I). 

• Installation of inclinometers on the slope adjacent to the excavation as specified on 
Design Drawing 7 (Appendix A) and in Specification Section 02205 – Excavation 
Support and Protection (Appendix B). 

• The Contractor will install survey benchmarks on the concrete retaining wall located 
west of the parking area and record horizontal and vertical position of the wall on a daily 
basis to verify the wall remains in a stable condition as indicated on Design Drawing 7 
(Appendix A). The survey results will be provided to the Engineer daily. If the wall 
shows movement and risks becoming unstable, contingency measures will be installed 
to stabilize the wall before pile installation is resumed. 

Refer to Design Drawing 4 (Appendix A) for additional information regarding site 
preparation activities. 

4.3 Remediation Task 3 – Installation of Excavation Support System 

The Contractor will be responsible for providing, installing, monitoring, and maintaining an 
excavation support system to facilitate the removal of materials to the limits specified on 
Design Drawing 7, 8 and 9 (Appendix A). Information regarding the required materials, 
means, and methods of construction for the excavation support system is presented on the 
Design Drawings (7 through 9 in Appendix A) and in the Technical Specification Section 
02205 – Excavation Support and Protection (Appendix B). As indicated on Design Drawing 
7, the western sheet pile wall will remain following the soil excavation and backfilling 
activities. The Contractor shall remove all other sheet pile walls during the site restoration 
activities (discussed in Section 4.12). 
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The excavation will be supported using braced steel sheet piling enclosure measuring 
approximately 37.5 by 54 feet in plan. The steel sheet piles will consist of AZ 18-700 
sections, and will have a minimum tip elevation of 288.5 feet above mean sea level (AMSL). 
The sheets will be lined with deNeef Swellseal WA ® to prevent groundwater ingress into 
the excavation during excavation activities. 

The soil, surcharge, and hydrostatic loading on the excavation support system associated 
with the excavation activities within the sheet pile area were used to assess the depth and 
size of the steel sheetpiles and bracing. The excavation support design was performed 
using Shoring Suite, an excavation support system design program by CivilTech, to 
determine the length and type of support system that would be required. Shoring Suite 
evaluates the stability of the system and determines the length and type of support required 
based on both force and moment equilibrium, and determines loading with standard earth 
pressure theories (i.e. Rankine, Columb, and the wedge methods). Soil parameters used in 
design were determined using soil boring data collected during the PDI (summarized in 
Section 2.2). A maximum wall height of 22 feet was evaluated based on the proposed 
excavation limits and used for design. A factor of safety of 1.5 was selected for both 
geotechnical (overturning) and structural (yielding) stability. 

Due to concerns regarding slope stability, as indicated in Section 4.2, two inclinometers will 
be installed just west of the excavation support area at the base of the slope prior to 
excavation as indicated on Design Drawing 7 (Appendix A) and in Specification Section 
02205 – Excavation Support and Protection (Appendix B). The inclinometers will monitored 
twice daily during installation and removal of the excavation support system.  

The Contractor shall have a third-party subcontractor to record seismographic readings 
along the northern, southern, and eastern boundaries of the former MGP parcel to monitor 
ground vibrations throughout the duration of intrusive site activities (e.g., installation of 
excavation support, excavation, backfilling, removal of excavation support, paving, etc.) that 
have the potential to cause vibrations. The recordings will be monitored to confirm that 
ground vibrations are less than the United States Bureau of Mine Standards for structures. 
The results of the seismographic monitoring will be submitted to National Grid at the 
completion of the remedial action in a Non-Structural Observation Report. 

4.4 Remediation Task 4 – Excavation 

The Contractor shall conduct excavation activities to remove impacted soil from the former 
MGP property. The horizontal extent of excavation is presented on Design Drawing 7 
(Appendix A). As presented on Design Drawing 8 (Appendix A), the Contractor shall 
complete removal activities to an elevation of approximately 300 feet AMSL, which 
corresponds the top of the silt confining unit. 
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All excavation activities shall be conducted by the Contractor in accordance with following 
Technical Specifications: 

• Section 02201 – Earthwork 

• Section 02202 – Rock and Debris Removal 

• Section 02415 – Impacted Material Handling and Excavation Procedures 

The Contractor shall use appropriate means and methods to dewater/stabilize materials 
prior to excavation and transportation to the Owner-approved off-site treatment/disposal 
facility. Based on the size limitations associated with the former MGP property, excavated 
material shall be direct-loaded for off-site treatment/disposal, as discussed under 
Remediation Task 5 – Waste Handling/Management (Section 4.5). Additionally, based on 
the size limitations, on-site water treatment will not be feasible. Water removed from the 
excavation area shall be stored within a frac tank to be staged at the location shown on 
Design Drawing 4 (Appendix A). A pre-fabricated spill containment berm shall be installed 
around the frac tank. The Contractor shall coordinate with appropriate waste transportation 
vendors and disposal facilities to manage and remove the containerized water from the 
work area. All waste transportation and disposal activities shall be conducted in accordance 
with all state and federal requirements, as well as the requirements set forth by the disposal 
facility. 

Additionally, the Contractor shall conduct excavation activities to facilitate installation of a 
new gravel surface cover on the former MGP property, installation of a drainage swale, 
installation of the southern gas holder cover system, and a new asphalt surface in the 
restaurant parking area, as shown on Design Drawings 13 and 14  (Appendix A). 

The inclinometers installed prior to excavation will be monitored twice daily during the 
excavation and backfilling activities. The inclinometers will measure the movement in the 
wall during excavation and provide information to the engineer about the performance of the 
system. 

4.5 Remediation Task 5 – Waste Handling/Management 

Soil, debris, remediation water, NAPL, and miscellaneous wastes generated during the 
remedial activities will be handled and disposed/treated off-site in accordance with 
Specification Section 02415 – Impacted Material Handling and Excavation Procedures 
(Appendix B), the Waste Management Plan (Appendix I), and all applicable federal, state, 
and local regulations.  
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Based on the size limitations associated with the former MGP property, it is anticipated that 
excavated material will be direct-loaded for off-site treatment/disposal. As indicated in the 
Waste Management Plan, excavated soil will be treated/disposed via low-temperature 
thermal desorption (LTTD). Based on the results of the PDI activities (presented in 
Appendix C) and preliminary discussions with Environmental Soil Management Companies 
(ESMI), it is anticipated that excavated soil will be sent to ESMI’s Fort Edward, New York 
LTTD facility for treatment/disposal. The Contractor shall coordinate with ESMI to manage, 
transport, treat and dispose of the excavated soil. The Contractor shall conduct any 
required soil amendment/stabilization activities within the excavation (i.e., in-situ) in a 
manner that does not jeopardize the integrity of the excavation support system(s). 
Excavated debris (i.e., vegetation, gravel, asphalt) shall be direct loaded for off-site disposal 
at an appropriate National Grid-approved facility (see Appendix I). 

4.6 Remediation Task 6 – Noise, Dust, Vapor, and Odor Suppression/Control 

The Contractor shall employ adequate measures during implementation of the remedial 
activities to maintain noise levels produced by construction equipment to safe and tolerable 
limits, as set forth by Occupational Safety and Health Administration, the USEPA, and any 
applicable New York State or local code ordinances. All construction equipment posing a 
potential noise nuisance should be outfitted with noise-muffling devices by the Contractor at 
no additional cost to National Grid. The Contractor shall provide a portable dosimeter for 
use by the NYSDEC for the duration of the remedial activities.  

As required by the NYSDOH Generic CAMP, real-time airborne particulate monitoring will 
be conducted continuously during all intrusive and/or potential dust generating activities 
(e.g., sheet pile installation, excavation, backfilling, material handling activities) using 
instrumentation equipped with electronic data-logging capabilities. Additionally, as required 
by the NYSDOH Generic CAMP, VOCs will be monitored continuously during all intrusive 
and/or potential dust-generating activities. Odors associated with MGP-impacted soil are 
anticipated to be generated during intrusive activities. The Contractor shall address dust 
and vapors in accordance with CAMP (prepared by ARCADIS, Appendix G) and 
Specification Section 02508 – Air Monitoring Program (Appendix B), and odors shall be 
addressed as directed by National Grid and/or ARCADIS. The following dust, vapor, and 
odor control measures may be used during these activities, depending upon specific 
circumstances, visual observations and air monitoring results: 

• Water/BioSolve® spray 

• Polyethylene sheeting (e.g., for covering excavation faces, material stockpiles) 

• Minimizing excavation surface area to be exposed at any given time 
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• Vapor suppression foam 

A more detailed description of the air monitoring program, including routine requirements, 
action levels for increased monitoring, provisions for corrective actions to address air 
emissions, and/or provisions for remedial action modifications/work stoppage, is provided in 
the CAMP (Appendix G) and Specification Section 02508 – Air Monitoring Program 
(Appendix B). 

4.7 Remediation Task 7 – Backfilling 

Following the completion of soil excavation activities, the Contractor shall backfill the 
northern gas holder excavation area with Type A granular fill to an approximate elevation of 
308 feet AMSL and the remaining excavation with Type C granular to the proposed lines 
and grades to facilitate final site restoration as shown on the Design Drawings (Appendix 
A). Backfill material requirements are presented in Specification Section 02206 – Selected 
Fill (Appendix B). Backfill shall be placed and compacted in accordance with Specification 
Section 02201 – Earthwork (Appendix B). Immediately prior to backfilling, the Contractor 
shall drill 8-inch diameter weep holes at an elevation of approximately 308 feet AMSL on 
every other sheet pile pair along the western sheet pile wall to remain. 

The Contractor shall amend backfill placed to within 4 feet of the ground surface with a 
slow-release oxygen compound. Based on the anticipated volume and weight of the 
materials subject to excavation, approximately 3,200 pounds of EHC-O (as manufactured 
by Adventus), will be uniformly amended into the backfill materials within the excavation via 
excavator bucket mixing. The Contractor shall obtain National Grid and ARCADIS approval 
prior to the use of an alternative backfill amendment. 

4.8 Remediation Task 8 – Southern Gas Holder Cover Installation 

As indicated in the May 28, 2009 correspondence to the NYSDEC, limited data exists on 
the hydrogeologic conditions of the southern portion of the MGP property, as well as as-
built conditions of the former southern gas holder and underdrains in this area. Consistent 
with the site remediation requirements of the ROD, the objectives of the proposed remedy 
do not include the study of the hydrogeology west of the former MGP property, or the 
diversion of surface water and/or groundwater prior to coming onto the former MGP 
property. Therefore, the southern gas holder cover described in this subsection, and the site 
drainage system (described in Section 4.9) were developed based on the current 
understanding of site conditions with following objectives:  
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1) divert surface water as it enters the southern portion of the site (i.e., minimize migration 
of surface water onto the southern portion of the former MGP property to reduce the 
potential for standing water in and around the area of the southern gas holder). 

2) inhibit surface water contact with MGP-related materials that exist within the southern 
gas holder. 

3) restrict surface water infiltration into the southern gas holder 

The Contractor will be responsible for providing and installing a cover system at the 
southern gas holder. The final grades for the cover system are provided on Design Drawing 
10 (Appendix A). The components of the cover system and details are presented on Design 
Drawing 11 (Appendix A). As part of this work, a portion of the existing stone retaining wall 
on the west side of the southern gas holder that appears to be unstable will be removed (as 
described in Section 4.2). Installation of the cover system will be conducted in accordance 
with the following Technical Specifications: 

• Section 02206 – Selected Fill 

• Section 02270 – Geotextile Fabric 

• Section 02273 – Geotextile Drainage Composite 

• Section 02274 – Geomembrane – LLDPE Liner 

• Section 02413 – Geosynthetic Clay Liner 

4.9 Remediation Task 9 – Site Drainage System Installation 

The Contractor shall install the site drainage system to promote surface water runoff from 
the southern to the northern portion of the former MGP property. As shown on Design 
Drawings 10 and 11 (Appendix A), a perforated drain pipe will be installed beneath a 
drainage swale along the toe of hillside slope and a berm will be installed east of the 
drainage swale.  Surface water runoff collected by the drainage system will be dissipated in 
the vicinity of the northern gas holder via the drainage basin outlet structure shown on 
Design Drawing 11 (Appendix A). Installation of the drainage system will be conducted in 
accordance with the following Technical Specifications: 

• Section 02201 – Earthwork 

• Section 02206 – Selected Fill  

• Section 02270 – Geotextile Fabric 
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4.10 Remediation Task 10 – Survey  

The Contractor shall retain a New York State licensed surveyor to conduct survey control 
during completion of the remedial actions, as required by the Contract Documents. The 
survey information will be used to document that the remedial activities have been 
completed consistent with the project design requirements. The Contractor shall supply the 
survey information to the Engineer for inclusion in the Final Engineering Report to be 
prepared by ARCADIS upon completion of the remedial activities. Survey work associated 
with the remedial activities will be performed in accordance with Specification Section 
01160 – Survey Control and Section 01720 – Project Record Documents (Appendix B). 

4.11 Remediation Task 11 – Surface Cover Installation 

The Contractor shall install a gravel surface cover on the former MGP property within the 
limits as shown on Design Drawing 13 (Appendix A). The gravel surface cover shall be 
installed as shown on Design Drawing 14 (Appendix A) and in accordance with the 
following Technical Specifications: 

• Section 02201 – Earthwork  

• Section 02206 – Selected Fill  

• Section 02232 – Geotextile Fabric 

4.12 Remediation Task 12 – Site Restoration 

Under this remediation task, the Contractor shall conduct site restoration activities as 
described below prior to demobilizing equipment, labor, and materials from the site. All site 
restoration activities shall be conducted in accordance with Specifications Section 02203 – 
Site Grading and Section 02208 – Restoration of Surfaces (Appendix B). Excavation 
support shall remain or be removed as indicated on Design Drawings 7 and 8 (Appendix A). 
Removed excavation support components shall be decontaminated on site in accordance 
with Specification Section 02205 – Excavation Support and Protection (Appendix B).  

The parking area north of the MGP north of the former MGP Property will be cleaned and 
restored with a new one-inch asphalt overlay. Low points in the parking area will be leveled 
with shim courses as necessary to allow for a smooth final surface. Restoration will be 
performed in accordance with Specification Section 02645 – Asphalt Pavement (Appendix 
B).  
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Additionally, the Contactor shall install an asphalt pavement cover within the restaurant 
parking area, as shown on Design Drawing 13 (Appendix A). The asphalt cover shall be 
installed in accordance with Design Drawing 14 (Appendix A) and Specification Section 
02645 – Asphalt Pavement (Appendix B). Note that details associated with the asphalt 
cover in the restaurant parking area are subject to change pending review, comment, and 
approval by the Village of Fort Plain Department of Public Works, NYSDOT, and current 
property owner.  The existing curbing configuration along Hancock Street (Route 5S) and 
State Street will be maintained; additional access ways from the streets will not be included. 

The Contractor shall restore all other surface features disturbed, damaged, or destroyed 
during the remedial activities, including, but not limited to, sidewalks, pavement and curbs, 
vegetated surfaces and trees (e.g., Arborvitaes located along the eastern fence line of the 
former MGP property and the western extent of the soil excavation area), and permanent 
site fencing. Sidewalks, roadways, and curbs shall be replaced in kind, and vegetated 
surfaces shall be installed in accordance with Specification Section 02210 – Topsoil and 
Seeding (Appendix B). Sidewalks, pavement, and curb restorations within local and state 
right-of-ways shall be approved the Village of Fort Plain Department of Public Works and/or 
the New York Start Department of Transportation, as appropriate, prior to conducting 
surface restoration activities. Fencing surrounding the former MGP property that was 
removed during remedial activities shall be replaced in accordance with Design Drawings 
13 and 15 (Appendix A) and Specification Section 02711 – Permanent Galvanized Chain 
Link Fence (Appendix B).  

4.13 Remediation Task 13 – Project Close-Out and Demobilization 

This section presents project close-out activities to be completed by the Contractor. Project 
close activities consist of the following: 

• Decontamination 

• Post-Remedial Construction Survey 

• Demobilization 

Each of these activities are discussed in greater detail in the following subsections. 

4.13.1 Decontamination 

The Contractor shall decontaminate (as necessary) all personnel and equipment that 
comes into contact with excavated materials on the former MGP property. The Contractor 
shall conduct decontamination of personnel and equipment within the constructed 
decontamination area.  



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324Rpt.doc 33 

 
Final 100% Remedial 
Design Report 
Fort Plain Former MGP Site 
Fort Plain, New York 

 

At a minimum, the Contractor shall decontaminate the Contractor’s project equipment 
(including, but not limited to, excavation equipment, trucks, pumps, and hand tools) that 
comes in contact with excavated materials prior to demobilizing and prior to handling clean 
material. In addition, equipment used to handle excavated material or liquids shall be 
decontaminated prior to further handling of non-impacted material. The Contractor shall 
perform decontamination activities until no visible soil, debris, or stains are present on the 
equipment surfaces (to the satisfaction of the Engineer). Equipment, such as pumps, shall 
be flushed using clean water and appropriate cleaning agents (as necessary) to the 
satisfaction of the Engineer. 

Unless otherwise directed by the Engineer, any equipment to be taken off site by the 
Contractor shall be subject to a final visual review by the Engineer and cleaning (if 
necessary, at no additional cost to National Grid) at the constructed decontamination area. 
Precautions shall be taken to limit contact between the equipment, personnel performing 
the cleaning activities, and any cleaning liquids that may accumulate in the cleaning area. 
The extent and method of cleaning shall be at the discretion of the Contractor; however, 
each piece of equipment shall be reviewed by the Engineer for any visible soils, staining, or 
other debris prior to its departure. Any observed soils, staining, or other debris shall be 
promptly removed by the Contractor to the satisfaction of the Engineer and placed in the 
material staging area for characterization and off-site disposal in accordance with the Waste 
Management Plan (Appendix I). As detailed in the Waste Management Plan, water that is 
generated during decontamination activities will be collected and containerized in 
appropriate containers for off-site treatment/disposal.  

The Contractor shall containerize the solid and liquid waste streams generated by the 
decontamination activities and requiring off-site disposal in NYSDOT-approved 55-gallon 
drums or other appropriate containers for disposal, as necessary. Interim holding tanks can 
be proposed by the Contractor, but shall be decontaminated after final use to the 
satisfaction of the Engineer. Treatment/disposal of collected wash water, solids, and other 
materials shall be in accordance with Section 4.5. 

4.13.2 Post-Remedial Construction Survey 

The Contractor shall conduct a post-remedial action visual survey and photo-document the 
conditions of building foundations and structures of the four properties located in the vicinity 
of the former MGP property and concrete retaining wall (identified in Section 4.1.2) following 
the completion of the remedial activities. The post-remedial action visual survey shall be 
completed consistent with scope and extent of activities conducted for the pre-remedial 
action visual survey (Section 4.1.2). Survey activities shall include, but not be limited to, 
visual inspection and photo-documentation of building foundations, basement interiors 
walls, doors and windows (jams, casings, and glass), and other signs of potential distress of 
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structures. The objective of the post-remedial action survey is to compare pre- and post-
remedial action site conditions to verify no visual damage to the structures occurred. 

A representative of National Grid or the Engineer will accompany the Contractor during the 
post-remedial action inspections. Potential areas of distress that have been identified will be 
documented and presented to the owner of the residence/facility. Access to these 
structures will be arranged by National Grid.  

4.13.3 Demobilization 

Following completion of all remedial actions, the Contractor shall conduct the following 
demobilization activities: 

• Dismantle the work area(s), staging area(s), and decontamination area. 

• Clean/decontaminate equipment and construction-related materials prior to removal 
from the former MGP property. 

• Remove from the site, all material equipment and support structures. 
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5. Post-Remedial Action Activities 

This section presents the remedial activities to be conducted following the completion of all 
remedial activities at the former MGP property. 

5.1 Final Engineering Report 

Upon completion of the remedial activities, a Final Engineering Report will be prepared by 
ARCADIS for submittal to the NYSDEC. In general, the Final Engineering Report will 
present the following information: 

• Description of the remedial activities, including variations (if any) from the NYSDEC-
approved Final Remedial Design. 

• Record drawings detailing the remedial activities. 

• Certification Statement. 

• Information and documentation regarding the final disposition of materials 
disposed/treated off site during implementation of the remedial activities. 

A professional engineer licensed in New York State will prepare, sign, and seal the Final 
Engineering Report, including the record drawings and certification. 

5.2 Post-Remedial Monitoring Activities 

An SMP will be prepared by National Grid at the conclusion of the remedial action activities. 
The SMP will include a description of the additional post-remedial site operation, sampling, 
and monitoring activities to be completed at the site. A Generic Operation, Maintenance, 
and Monitoring Plan (Generic OM&M Plan) has been included as Appendix I. The Generic 
OM&M Plan includes a general discussion of the post-remediation monitoring, inspection, 
and maintenance activities to be conducted by National Grid. The Generic OM&M Plan will 
be revised following completion of the remedial activities at the site and will be included as 
part of the SMP.  

The SMP will include procedures for completing the following activities: 

• A groundwater monitoring program.  

• An inspection and maintenance program for maintaining the integrity of the surface 
cover. 
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• Passive NAPL monitoring within the southern gas holder. 

• Project reporting. 

• A Contingency Plan that will outline the steps to be implemented if any element of the 
remedial design fails to achieve its objectives or otherwise fails to protect human health 
or the environment. 

5.3 Institutional Controls 

The ROD (NYSDEC, 2008) requires that an institutional control in the form of an 
environmental easement be established for the former MGP property. National Grid will 
establish the institutional control to limit the use and development of the former MGP 
property to commercial use, comply with the NYSDEC-approved SMP, and restrict the use 
of groundwater. Institutional controls would be implemented to facilitate maintaining the 
integrity of a remedy and associated engineering controls, and to inform future workers 
engaged in potential subsurface activities on the health and safety considerations 
associated with MGP-impacted materials.  
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6. Schedule 

This section presents the preliminary project schedule for NYSDEC review of the Design 
Documents and contractor procurement activities. The selected remedial contractor will be 
responsible for development of a remedial construction schedule. 

Table 6.1 Preliminary Project Schedule 

Schedule Component Date 

Draft Final (100%) Remedial Design to NYSDEC October 23, 2009 

National Grid receives NYSDEC Comments on Draft 
Final (100%) Remedial Design 

December 2009 

National Grid distributes Final (100%) Remedial Design January 2010 

National Grid distributes requests for proposal to 
prospective remedial contractors 

February 2010 

National Grid conducts pre-bid site meeting March 2010 

Prospective contractors submit bids  March 2010 

National Grid awards contract April 2010 

Contractor prepares/submits initial submittals  June 2010 

National Grid approves final submittals June 2010 

Contractor mobilizes to the Site July 2010 

 
Initiation of remedial construction will be contingent on meeting all the initial schedule 
components defined above and receipt of all required permits, access agreements, and 
approvals.  



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324Rpt.doc 38 

 
Final 100% Remedial 
Design Report 
Fort Plain Former MGP Site 
Fort Plain, New York 

 

7. References 

ARCADIS. 2006. Soil Vapor Evaluation Report National Grid, Fort Plain Former MGP Site. 
2006. 

ARCADIS, 2008a. Feasibility Study Report, National Grid, Fort Plain Former MGP Site. 
January 2008. 

ARCADIS, 2008b. Remedial Design Work Plan, National Grid, Fort Plain Former MGP Site. 
August 2008. 

Blasland, Bouck & Lee, Inc. 2005. Additional Investigation Summary Report, National Grid, 
Fort Plain Former MGP Site. 2005 

NYSDEC, 2008. New York State Department of Environmental Conservation, Record of 
Decision, Fort Plain Former MPG Site. March 2008. 

Stearns & Wheeler, LLC. 1998. Preliminary Site Assessment/Interim Remedial Measures 
(PSA/IRM) Study (PSA Report). February 1998. 

Stearns & Wheeler, LLC. 2000. Phase II Site Assessment/Interim Remedial Measures 
(PSA/IRM) Study. Niagara Mohawk, Fort Plain Former MGP Site. March 2000. 

Stearns & Wheeler, LLC. 2002. Preliminary Site Assessment (Phase III)/Interim Remedial 
Measures (PSA/IRM) Study, Niagara Mohawk, Fort Plain Former MGP Site. February 2002. 

Stearns & Wheeler, LLC. 2004. Remedial Investigation (RI) Report, Niagara Mohawk, Fort 
Plain Former MGP Site (revised). May 2004. 

 

 

 

 



Appendices 



Appendix A 

Design Drawings 



































Appendix B 

Technical Specifications 



1/18/2010 
G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324-Appx B - Tech Specs\MP Table of Contents.doc 

LIST OF TECHNICAL SPECIFICATIONS 
 

FORT PLAIN FORMER MANUFACTURED GAS PLANT (MGP) SITE 
NATIONAL GRID – FORT PLAIN, NEW YORK 

 
FINAL (100%) REMEDIAL DESIGN REPORT 

 
Section 01010 – Summary of Work 

Section 01046 – Control of Work 

Section 01110 – Environmental Protection Procedures 

Section 01160 – Survey Control 

Section 01200 – Project Meetings 

Section 01300 – Submittals 

Section 01540 – Site Security 

Section 01720 – Project Record Documents 

Section 01901 – Field Office Trailer and Other Support 

Section 01902 – Project Sign 

Section 02201 – Earthwork 

Section 02202 – Rock and Debris Removal 

Section 02203 – Site Grading 

Section 02205 – Excavation Support and Protection 

Section 02206 – Selected Fill 

Section 02208 – Restoration of Surfaces 

Section 02209 – Clearing 

Section 02210 – Topsoil and Seeding 

Section 02270 – Geotextile Fabric 

Section 02272 – Geomembrane – HDPE Liner 

Section 02273 – Geosynthetic Drainage Composite 

Section 02274 – Geomembrane – LLDPE Liner 

Section 02413 – Geosynthetic Clay Liner 

Section 02415 – Impacted Material Handling and Excavation Procedures 

Section 02508 – Air Monitoring Program 

Section 02645 – Asphalt Pavement 

Section 02711 – Permanent Galvanized Chain Link Fence 



           MP-01010-1 
B0036698 

 
MATERIALS AND PERFORMANCE – SECTION 01010 

 
SUMMARY OF WORK 

 

1/18/2010 
G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324-Appx B - Tech Specs\MP 01010-Summary of Work.doc 

PART 1 - GENERAL 
 
1.01 INTRODUCTION 

 
The Fort Plain Former Manufactured Gas Plant (MGP) site is located in the Village of Fort Plain, 
Montgomery County, New York.  The former MGP property is rectangular in shape, 
approximately ½ -acre in area, and located at 14 Hancock Street within a developed (urbanized) 
area.  The property is bordered on the east by Hancock Street (State Route 5S), on the south by a 
private residence, on the west by a steep wooded hillside, and on the north by a property used as a 
paved parking area.  A six-foot-high chain link fence with a locked access gate maintained by 
National Grid secures the property.  The eastern portion of the property, formerly used for MGP 
operations, is generally level and contains a stone, gravel, and fill material surface, with 
intermittent vegetation and shrub growth.  An old stone wall/foundation is located near the south 
end of the property.  A portion of the property is currently used as an electrical substation.  
Multiple utility poles containing active transformer banks and overhead transmission and 
distribution wires exist in the eastern portion of the property. 
 
The remedial construction (the Project) will be performed by National Grid (Owner), and the 
Remedial Design has been prepared by ARCADIS (Engineer).  A summary of the Project and the 
Contractor’s overall responsibilities is provided herein.  Also, reference to other components of 
the Remedial Design is provided, as well as certain implementation details. 
 

1.02 PROJECT OBJECTIVES  
 

The contents of this Remedial Design satisfy several components identified in Exhibit I of the 
November 2003 Order on Consent (Index #A4-0473-0000) between the New York State 
Department of Environmental Conservation (NYSDEC) and the Owner.  Several submittals to be 
prepared by the Contractor will address the remaining components not otherwise presented in the 
Remedial Design (certain of these Contractor submittals will be provided to the NYSDEC). 

 
1.03 SCOPE OF WORK 
 

A. The Contractor shall perform all activities and furnish all labor, materials, equipment, 
subcontractor services, and incidentals necessary to implement the Project in accordance 
with the Contract between the Owner and the Contractor.  In general, the Project 
involves: 1) excavation of approximately 1,560 in-situ cubic yards (cy) of MGP-source 
material from the former northern gas holder and surrounding impacted materials to the 
silt confining layer; 2) removal of existing structures/debris that may be encountered 
(e.g., the former northern gas holder, building foundation, brick, concrete, tree 
stumps/root balls, etc.); 3) offsite treatment/disposal of the excavated materials; 4) offsite 
treatment/disposal of all water generated during the Project; 5) backfilling the excavated 
area; 6) installation of a surface covers and drainage structures within the former MGP 
property; and 7) performance of various restoration activities. 
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The work shall also include all activities required of the Contractor to plan, organize, 
monitor, and coordinate the logical and timely sequence of activities, in accordance with 
all applicable regulatory requirements.  This includes (but is not limited to) activities such 
as preparation of technical and operational submittals, construction-related permits, 
attendance at project meetings, incidental expenses, and administrative activities. 
 

B. The Project scope includes, but is not limited to, the following: 
 

1. General 
 

General activities include mobilizing and setting up Contractor’s field office, 
staff, and construction facilities; mobilizing and demobilizing all equipment, 
materials, and labor; performing monitoring and protection; implementing health 
and safety practices; performing site security during the Project; and performing 
community air monitoring.  

 
In addition, general activities include technical/Project submittals, ancillary 
support services and activities throughout the performance of site activities, as 
well as post-construction activities (e.g., as-built survey documentation). 

 
2. Site Preparation 

 
Site preparation generally includes: obtaining all necessary construction-related 
permits; providing erosion and environmental controls; clearing and grubbing (as 
necessary); providing traffic controls (as necessary); setting up work zones 
(including support and decontamination areas); removing existing structures 
within/adjacent to the excavation area that are encountered (e.g., fences and other 
features as necessary and as indicated in the Remedial Design); fence 
installation/relocation activities; protection/deactivation of active utilities (as 
necessary); and protecting existing monitoring wells and other site features 
within the Project Work Limits as indicated in the Remedial Design. 
 

3. Excavation/Material Dewatering 
 
Groundwater and surface water is anticipated to be encountered during the 
performance of excavation activities.  Accordingly, the Contactor shall be 
responsible for excavation/material dewatering in accordance with Materials and 
Performance (M&P) – Section 02415, titled Impacted Material Handling and 
Excavation Procedures.  In addition, all water removed during dewatering 
activities shall be collected, containerized, characterized, and transported offsite 
for treatment/disposal in accordance with the above-referenced Section and all 
applicable regulatory requirements.    
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4. Earthwork and Material Disposition 
 

Earthwork involves excavation and backfilling to the limits shown on the Design  
Drawings and offsite treatment/disposal of excavated materials. The contractor 
shall install and maintain the excavation support system as specified in M&P – 
Section 02205, titled Excavation Support and the Design Drawings include as 
part of this Remedial Design.    

 
5. Surface Cover Installation 

 
Surface cover installation will involve the removal of the upper-most one-foot of 
soil across the northern portion of the former MGP property followed by the 
placement of a demarcation layer (woven or non-woven geotextile, as applicable) 
and a one-foot thick layer of clean soil/gravel. Additionally, a cover will be 
constructed over the remaining southern gas holder. 

 
6. Site Restoration 

 
Site restoration generally includes installing and repairing fences; grading and 
surface restoration within the excavation area; installation of new asphalt parking 
surfaces (for the parking area located to the north of the former MGP property  
and the restaurant located to the east of the former MGP property [across 
Hancock Street]); repairing and replacing any damaged or temporarily relocated 
site features; restoration of disturbed areas to pre-remediation conditions; 
planting/revegetation activities; and removing temporary construction facilities 
and erosion and sediment control measures (e.g., decontamination pads, site 
trailers, silt fencing, straw bales, etc.), in accordance with the Remedial Design. 

 
C. The technical work and Contractor requirements are described in several components that 

collectively represent the Remedial Design.  These components include the following: 
 

1. Remedial Design Report text. 
 
2. Technical Specifications. 

 
3. Design Drawings. 

 
4. Waste Management Plan. 

 
5. Community Air Monitoring Plan. 

 
6. Construction Quality Assurance Plan. 

 
7. Maintenance and Protection of Traffic Plan. 
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The above components should be thoroughly reviewed by the Contractor.  Nothing 
presented in one of the above documents should relieve the Contractor’s obligations to 
satisfy the components specified in the other documents.  In addition, in the event that 
there are discrepancies in the information contained in the above-listed documents, the 
Contractor shall identify such discrepancies in writing for the Owner’s and Engineer’s 
review.   
 
As part of the Contractor selection process, and to provide an opportunity for the 
Contractor to familiarize himself with the Project scope, site conditions, physical setting, 
etc., a mandatory pre-bid meeting and site visit will be conducted.  In addition, the 
Contractor will be provided with various information related to environmental and 
geotechnical investigations and investigation results.  Such information will be provided 
as supplemental information to perspective Contractors during the procurement process 
and is not part of the Remedial Design.  This information is available to assist the 
Contractor in understanding site conditions and preparing certain of the required 
technical and operational submittals. 

 
1.04 WORK SEQUENCE/WORK HOURS 
 

A. The Contractor must prepare and submit a proposed Work Schedule as part of its 
Operations Plan for review and approval.  The Work Schedule should include all 
elements of the Project and be neatly prepared and labeled as a bar graph indicating all 
anticipated start and completion dates.  Additional requirements are provided below. 

 
1. Submit a horizontal bar chart with separate lines for each section of work. 
 
2. At a minimum, the following major work items should be included, with 

appropriate subtasks included as necessary: 
 

a. Technical Submittals. 
b. Mobilization. 
c. Site Preparation. 
d. Installation of Excavation Support System. 
e. Excavation/Material Dewatering/Disposal. 
f. Excavation Backfilling. 
g. Southern Gas Holder Cover Installation 
h. Site Drainage System Installation. 
i. Surface Cover Installation. 
j. Site Restoration. 
k. Demobilization/Recordkeeping. 

 
3. Show complete sequence of construction by activity (including work by 

subcontractors).  Indicate the early and late start, early and late finish, float dates, 
and duration. 
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B. The Owner anticipates that work activities can be conducted between the hours of 7:00 
a.m. and 5:00 p.m. on non-holiday Monday through Friday, except in cases of emergency 
or unless prior approval has been obtained from the Owner.  The Village of Fort Plain 
must be notified, and prior approval granted, before work outside of these hours is 
conducted. 

 
C. Project implementation shall be in accordance with the approved construction schedule 

submitted by the Contractor.   
 

1.05 CONTRACTOR’S USE OF PREMISES 
 

A. Contractor shall limit its activities to the Project Work Limits shown on the Design 
Drawings.  All conflicts over use of the premises shall be resolved without additional cost 
to the Owner.  Costs related to the Contractor’s use of the property (e.g., telephone, 
electric, etc.) shall be borne by the Contractor. 

 
B. Contractor shall assume full responsibility for the security of all of its and its 

subcontractors’ materials and equipment stored within the Project Work Limits.  The 
Contractor shall provide 24-hour continuous site security measures for the duration of the 
Project. 

 
C. At all times, Contractor shall maintain the Project in a neat, orderly, and safe manner.  In 

addition, safe and clean access shall be available to areas of the Owner’s property that are 
not specifically part of the Project. 

 
1.06 CARE AND PROTECTION OF WORK 
 

The Contractor shall be responsible for the care and protection of materials, supplies, and 
equipment delivered at the site intended to be used for the Project (whether provided by the 
Contractor or the Owner); and all injury or damage to the same from whatever cause, shall be the 
responsibility of the Contractor.  The Contractor shall provide suitable means of protection for 
and shall protect all materials intended to be used.  The Contractor shall take all necessary 
precautions to prevent injury or damage by flood, fire, freezing, or from other inclemencies of the 
weather.  The Contractor shall provide 24-hour continuous site security measures for the duration 
of the Project. 
 

1.07 MONITORING OF WORK 
 

A. Engineer 
 

1. The Engineer will provide onsite and office-based assistance to the Owner for the 
duration of the Project.  The Engineer will observe the progress and quality of the 
Project and determine, in general, if the Project is proceeding in substantial 
compliance with the Remedial Design.  The Engineer may disapprove Project 
Components as failing to conform to the Remedial Design.  Whenever the 
Engineer considers such disapproval necessary or advisable for the proper 
implementation of the intent of the Remedial Design, the Engineer will bring this 
to the attention of the Owner's representative. 
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2. Except where specifically established within the Remedial Design, the Engineer 
will not have any duty or obligation with reference to and will not be responsible 
for the Contractor’s construction means, methods, techniques, sequences, or 
procedures, or for the Contractor’s safety precautions and programs in 
connection with the Project, and will not be responsible for the Contractor's 
failure to carry out the Project in substantial compliance with the Remedial 
Design.  The Engineer's duties, services, and work shall in no way supersede or 
dilute the Contractor's obligation to implement the Project.   

 
B. Access to Work 

 
1. All parties contracted to do work for the Owner at the site shall, for all purposes 

that may be required by their contracts, and representatives of State and Federal 
regulatory agencies shall, for any purpose, have access to the Project and the 
premises used by the Contractor, and the Contractor shall provide safe and proper 
facilities. 

 
C. Owner’s Representative 
 

1. The Owner's Representative will be onsite to observe the progress and quality of 
the executed Work and to determine, in general, if the Work is proceeding in 
accordance with the Remedial Design.  The Owner’s Representative will not be 
required to make exhaustive or continuous work area inspections to check the 
quality or quantity of the Work.  On the basis of the Owner’s Representative’s 
work area observations, he/she will keep the Owner informed of the progress of 
the Work and will endeavor to identify defects and deficiencies in the Work of 
Contractors.  He/She may disapprove Work as failing to conform to the Remedial 
Design.  Whenever he/she considers it necessary or advisable to ensure the 
proper carrying out of the intent of the Remedial Design, the Owner's 
Representative shall have authority to require the Contractor to make special 
examination or testing of the work (whether or not fabricated, installed or 
completed). 

  
2. No matter how extensive or intensive the Owner's Representative’s inspection, 

the Owner's Representative will not be responsible for construction means, 
methods, techniques, sequences or procedures, or for safety precautions and 
programs in connection with the Work, and he/she will not be responsible for the 
Contractor's failure to carry out the Work in accordance with the Remedial 
Design.  The Owner's Representative’s duties, services, and work shall in no way 
supersede or dilute the Contractor's obligation to perform the Work in 
conformance with all Project requirements.   

 
3. The Owner's Representative is empowered to determine the amount, quality, 

acceptability and fitness of all parts of the Work, but this authority shall not give 
rise to any duty or responsibility to the Contractor, the subcontractor, or any of 
their agents or employees to do so. 

 
4. For the purposes of this Remedial Design, references to “Owner” include both 

the Owner and Owner's Representative.  
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1.08 MATERIALS AND EQUIPMENT 
 

A. Quality and Workmanship 
 

1. All materials furnished or incorporated in the Project shall be of the best quality, 
and especially adapted for the service required.  Whenever the characteristics of 
any material are not particularly specified, such material shall be utilized as is 
customary in first class work of a nature for which the material is employed. 
 

2. All materials and workmanship shall be subject to inspection, examination, and 
tests by the Engineer and other representatives of the Owner at any and all times 
during manufacture or construction and at any and all places where such 
manufacture or construction are carried on. 

 
3. The Contractor’s selection and use of organizations for the inspection and tests of 

supplies, materials, and equipment shall be subject to the approval of the Owner 
and Engineer.  Satisfactory documentary evidence that the material has passed 
the required inspection and tests shall be furnished by the Contractor prior to the 
incorporation of the material in the Project. 

 
4. The costs for all laboratory and field testing shall be borne by the Contractor, 

unless specifically stated otherwise in the Remedial Design. 
 

B. Equivalent Products and Changes to Remedial Design 
 

1. The words "similar and equal to," "or equal," "equivalent," and such other words 
of similar content and meaning (hereinafter, “or equal”) shall, for the purposes of 
this work, be deemed to mean similar and equivalent to one of the named 
products or Remedial Design elements. 

 
2. Whenever any product/design element is specified in the Remedial Design by a 

reference to the name, trade name, make or catalog number of any manufacturer 
or supplier, the intent shall not be to limit competition, but to establish a standard 
of quality which the Engineer has determined is necessary for the Project.  If any 
product/design element other than that specified is proposed for use by the 
Contractor, it shall submit to the Engineer either its certification that the “or 
equal” strictly conforms to the Remedial Design, or a statement specifically 
identifying all differences between the “or equal” and the Remedial Design.   

 
3. Any variation of a proposed “or equal” from the Remedial Design which is not 

specifically noted in the Contractor’s submittal shall be at the sole risk and 
expense of the Contractor.  In addition, the Contractor shall provide all the 
information that the Engineer requests concerning the product/design element.  
The proposed product shall not be used until it is accepted by the Engineer.  Any 
“or equal” product incorporated into the Project without the Engineer’s written 
acceptance shall be at the Contractor’s sole risk, and the Engineer may require 
the removal and replacement of any unaccepted “or equal” product. 
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4. In all cases, the Engineer will determine whether a proposed “or equal” is 
acceptable, and the Contractor shall have the burden of proving, at its expense, to 
the satisfaction of the Engineer that the proposed “or equal” is similar and equal 
to the named product/design element.  In making such determination the 
Engineer may establish such criteria as it deems proper for acceptance of the “or 
equal.” 

 
5. Any requested change in the Remedial Design not pertaining to an “or equal” 

must be submitted to the Engineer in writing and must be stated with sufficient 
clarity and detail to permit proper consideration by the Engineer.  Unless 
accepted by the Engineer after submission as herein provided, any deviation from 
the Remedial Design, or the use of any product/design element which varies from 
the Remedial Design, shall be at the Contractor’s sole risk and expense. 

 
6. The Contractor’s use of “or equal” products or design elements is at his/her own 

risk.  In preparing a cost proposal, the Contractor may elect to include 
products/design elements that differ from those included in the Remedial Design.  
Such “or equals” shall be clearly identified in the Contractor’s submittals.  In the 
event that the Engineer subsequently determines that the “or equal” is not 
suitable, the Contractor shall utilize products/design elements established in the 
Remedial Design without any adjustment to the Contract price. 

 
C. Suppliers 

 
1. All supplies and equipment shall be furnished by manufacturers who shall have 

at least three years of experience in the design, production, assembly, and field 
service of equipment of like type, size, and capacity.  Where required by the 
Engineer, the Contractor shall supply a list of at least three successful 
installations. 

 
PART 2 - PROJECT PLANNING 
 
Notwithstanding the required submittals related to several technical aspects of the Project, the Contractor 
shall prepare three (3) Project-specific documents related to the overall implementation of the Project:  
Operations Plan, Health and Safety Plan (HASP), and Contingency Plan.  The information to be 
addressed in these submittals is provided below.  In addition, the technical submittals required as part of 
the Remedial Design are included as an attachment to this Section. 
 
Once approved by the Owner and Engineer, certain of the submittals will be provided to the NYSDEC.  
These submittals are anticipated to include, but not be limited to: Operations Plan; HASP; Contingency 
Plan; Construction Schedule (to be included in the Operations Plan); proposed backfill source(s); and 
analytical data associated with the proposed source(s).  The specific submittals will be identified based on 
review of Exhibit I to the Order on Consent (Index #A4-0473-0000; November 3, 2003), and in 
consultation with the NYSDEC. 
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2.01 OPERATIONS PLAN 
 

To gauge the Contractor’s understanding of the Remedial Design and its construction, objectives, 
procedures, and outcomes, and to address misunderstandings, clarifications, or modifications 
prior to Project implementation, the Contractor shall prepare and submit an Operations Plan for 
review by the Owner and Engineer. 
 
The plan shall address, but not be limited to, the following items: 
 
A. List/schedule of equipment. 

 
B. Identification of key personnel that will be onsite for the duration of the Project. 

 
C. Site security/property protection procedures. 

 
D. Work schedule. 

 
E. List of subcontractors with proof of qualifications and licensing requirements. 

 
F. Vehicular and Pedestrian Traffic Plan. 

 
G. Erosion and Sediment Control Plan. 

  
H. Site Clearing Plan. 
 
I. Survey Control Plan. 
 
J. Excavation Support Installation/Removal/Decontamination Plan. 

 
K. Excavation and Material Dewatering Plan. 
 
L. Figure showing the location, alignment, and size of remedial support areas (e.g., 

decontamination area, equipment staging area, etc.). 
 

M. Description of water handling/management approach. 
  

N. Excavation and backfill sequence/technique. 
 
O. Surface cover installation technique. 

 
P. Material handling/management and loading approach. 

 
Q. Dust, odor, and noise control/suppression plan. 

 
R. List of treatment, storage, and disposal facilities (TSDFs) for offsite disposition of soil, 

debris, and water. 
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S. Equipment cleaning procedures. 
 

T. Environmental Protection Plan. 
 

Further information regarding the required components and content of the Operations Plan is 
contained within the Remedial Design. 

 
2.02 HEALTH AND SAFETY PLAN 
 

The Contractor will prepare a Project-specific HASP that identifies the health and safety 
procedures, methods, and requirements to be implemented by the Contractor during the 
performance of work activities.  The Contractor’s HASP shall be prepared and signed by a 
Certified Industrial Hygienist (CIH) and cover all personnel who will be employed by the 
Contractor to perform the Project, including direct employees as well as subcontractors.  If the 
Contractor does not include subcontractors under its HASP, then each subcontractor will be 
responsible for developing, implementing, and submitting to the Contractor a HASP that meets 
the requirements outlined herein.  The Contractor will be responsible for ensuring that all of its 
subcontractors have adequate HASPs prior to onsite work by the subcontractor and are adhering 
to the HASPs during the work activities.  If a subcontractor agrees to be included under the 
Contractor’s HASP, then a statement to this effect shall be submitted by the Contractor.    
 
Prior to commencement of field activities, the Contractor must certify (and demonstrate in a 
submittal to the Owner) that personnel employed at the site who are directly involved with 
remedial activities, including employees and subcontractors, have completed a 40-hour health and 
safety training course (and annual refresher training) in accordance with 29 CFR 1910.120 and 29 
CFR 1926.65.  The Contractor must also certify that any individuals who later become employed 
by the Contractor also receive such training prior to performing work at the site. 
 
The Contractor must certify that all personnel who will be employed by the Contractor to perform 
work at the site, including direct employees as well as subcontractors, have received the initial 
and annual (if applicable) medical examinations and are enrolled in an on-going medical 
surveillance program as required by 29 CFR 1910 and 29 CFR 1926.  The Contractor must also 
comply with the Department of Labor Safety and Health Regulations for construction 
promulgated under the Occupational Safety and Health Act of 1970 (PL 91-596) and under 
Section 107 of the Contract Work Hours and Safety Standards Act (PL 91-54). 
 
The Contractor will be responsible for the safety of its employees, subcontractors, suppliers, and 
other parties at the site as a result of the Contractor's direction. Health and safety and community 
air monitoring shall be conducted by on the Contractor’s health and safety subcontractor. 
The Contractor must prepare, submit, and implement a HASP in accordance with 29 CFR 
1910.120 and 29 CFR 1926.65. The plan must address, but not be limited to, the following 
components:  
 
A. Identification of Key Personnel - Identify, by name and by title, the onsite and offsite 

health and safety personnel responsible for the implementation of health and safety 
procedures.  All onsite personnel involved in the measures must have OSHA 40-hour 
Hazardous Waste Training (29 CFR 1910.120 and 1926.65) and the corresponding 8-
hour refresher course update. 
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B. Training - Describe and provide certification of all supervisory and onsite personnel 
having received appropriate health and safety training. 

 
C. Medical Surveillance - Certify that all supervisory and onsite personnel have received 

appropriate medical examinations and are able to conduct the tasks required for this 
Project. 

 
D. Task-specific Hazard/Risk Analysis - Identify and provide a means of mitigating all 

foreseeable biological, chemical, and physical hazards associated with the Project 
including, but not limited to, hazards associated with exposure to constituents of concern, 
heavy equipment operation, site conditions, weather, material handling, work around 
excavation areas, and work near water. 

 
E. Work Zones - Provide a site plan that depicts the designation of zones, including: 

Exclusion Zone(s), Decontamination Zone(s), and Support Zone(s). The level of personal 
protection required for each zone must be included. 
 

F. Personal Safety Equipment and Protective Clothing - Identify personal safety equipment 
and protective clothing to be available at the site and used by Project personnel.  This 
shall include identifying expected levels of protection (EPA Protection Levels A, B, C, 
and D) for each task and the action levels for personal protective equipment (PPE) 
upgrades.  A respiratory protection program that meets the requirements of 29 CFR 
1910.134 and establishes specific requirements for respirator use shall be included. 

 
G. Work Zone Air Monitoring - Identify protocols and criteria associated with work zone air 

monitoring. 
 

H. Personnel Decontamination - Describe methods and procedures to be used for personnel 
decontamination. 

 
I. Confined Space Entry - Describe procedures for confined space entry in accordance with 

OSHA’s Confined Space Standard. 
 

J. Material Safety Data Sheets - Provide Material Safety Data Sheets (MSDSs) for all 
materials to be brought on site, as well as constituents which are expected to be 
encountered during the course of the Project. 

 
K. Construction Safety Procedures (OSHA 1926.1 - 1926.652, Subparts A-P) to address 

excavation shoring and trenching safety, as well as a daily site safety inspection checklist 
to evaluate these items. 

 
L. Standard Operating Procedures (SOPs) and Safety Programs as required by applicable 

sections of 29 CFR 1910 and 1926. 
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2.03 CONTINGENCY PLAN 
 

The Contractor must prepare, submit, and implement a Contingency Plan that includes, at a 
minimum, the following items: 
 
A. A pollution prevention plan for all materials brought to the site.  This plan should also 

include methods to address spills (should they occur).  
 

B. Emergency vehicular access/egress. 
 

C. Evacuation procedures of personnel from the site. 
 

D. A list of all contact personnel with phone numbers, including:  the Contractor; the Village 
of Fort Plain fire official(s); ambulance service; local, county, and State Police; and local 
hospitals, including routes to local hospitals and procedures for notifying each. 

 
E. Identification of responsible personnel who will be in a position at all times to receive 

incoming phone calls and to dispatch Contractor personnel and equipment in the event of 
an emergency situation. 

 
 

– END OF SECTION – 
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PART 1 - GENERAL 
 
1.01 LAND AVAILABLE TO CONTRACTOR 
 

A. Owner will arrange for/coordinate access to the Project Work Limits. 
 
B. The Contractor shall confine its operations to the Project Work Limits.   
 
C. All work shall be conducted in such manner as will cause the minimum inconvenience 

and disturbance to it.  No excavated materials or supplies of any kind shall be stored on 
private or public premises, unless otherwise directed by Owner or specified herein.  

 
D. The Contractor shall erect new and/or maintain existing fences along the roadways and 

grounds occupied by the Contractor within the Project Work Limits.   Such activities 
shall be described in the Contractor’s Operations Plan. 

 
1.02 PROTECTION OF EXISTING STRUCTURES 
 

A. The Contractor shall erect and maintain fencing or other provisions around the Project 
Work Limits in such a way as to deter unwanted/unknowing access to the Project Work 
Limits.  In addition, the Contractor shall provide 24-hour continuous site security 
measures for the duration of the Project. 

 
B. Unless otherwise directed, the Contractor shall protect from damage any and all 

pipelines, monitoring wells, pavements, sidewalks, curbs, buildings, trees, poles, drainage 
features, utilities, and other property in the vicinity of the Project Work Limits. 

 
C. The Contractor shall be responsible for damage sustained by any structure due to project 

activities, including settlement of excavations or to settlement or lateral movement of the 
sides of such excavations, whether such movement occurs during or after excavation or 
backfilling of such excavations. 

 
D. The Contractor shall have available onsite equipment and suitable and sufficient material 

for sustaining and supporting any and all such structures that are uncovered, undermined, 
weakened, endangered, threatened, or otherwise materially affected. 

 
E. In case damage occurs to any portion of a pipeline or structure, or to the material 

surrounding or supporting the same, the Contractor shall immediately notify the Owner 
and Engineer.  The Contractor shall also immediately proceed with appropriate and safe 
response actions, such as: remove such damage; collect, containerize, characterize, 
appropriately dispose of materials released from pipeline or structure; provide provisions 
for alternate service (e.g., bypass pumping); and furnish such material and perform such 
work of repairs or replacements.  In the case of utilities, the Contractor shall immediately 
notify the utility company and provide assistance to the utility company during repairs 
unless authorized to undertake such repairs directly by the utility company.  Any damage 
shall be promptly, completely, and satisfactorily repaired by the Contractor to the 
satisfaction of Owner and/or the utility company. 
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1.03 EXISTING SUBSURFACE STRUCTURES 
 

A. General 
 

1. Certain existing subsurface structures, which may be encountered during the 
performance of the Project or located in close proximity to the Project Work 
Limits will require special precautions and methods for their protection.  Items 
such as sewer lines, drain lines, water mains, and conduits that are known to the 
Owner and Engineer, together with appurtenances, are shown on the Design 
Drawings.  The sizes, locations, alignment, and depths shown are approximate 
and require verification by the Contractor. 

 
2. Certain subsurface structures (e.g., pipe lines, gas holders, gas holder 

foundations, building foundations, etc.) related to former (historic) operations 
may also be encountered during the performance of the Project.  Where 
encountered, the Contractor shall consult with the Owner and Engineer regarding 
the need for and scope of activities necessary to remove, protect, or otherwise 
address such structures to accommodate the Remedial Design.  In the event that 
free liquids are encountered within such structures, the Contractor shall collect, 
containerize, characterize and appropriately dispose of such materials. The 
Engineer will collect characterization samples; the Contractor shall indicate the 
number of samples and analyses required by the treatment/disposal facility. 

 
3. Contractor shall recognize that subsurface structures and facilities may be located 

on the former MGP property that are either not identified or not accurately shown 
on the Design Drawings. It is the obligation of the Contractor to verify the 
accuracy and completeness of the information shown on the Design Drawings, as 
necessary to support the Project, and the Contractor agrees that it shall neither 
have nor assert against Owner or Engineer any claim for damages by reason of 
the inaccuracy, inadequacy, incompleteness, or other deficiency of the 
information given or the failure to furnish additional or further information in the 
possession of Owner or Engineer. 

 
4. Where any existing subsurface structure such as a sewer line, drain line, gas line, 

water line, conduit, or other structure is found that is not anticipated or that is 
found to be materially different in size, location, or depth from that anticipated 
by the Remedial Design, the Contractor shall immediately notify the Engineer 
and Owner. 

 
5. Contractor shall use due care to avoid damage to subsurface facilities identified, 

not identified, or inaccurately depicted on the Design Drawings. 
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6. In certain instances, it may be beneficial to the overall project implementation to 
assess the potential presence of subsurface structures in advance of specific work 
activities that may encounter such structures (e.g., performance of test trenching 
in certain areas of the Project to confirm the location of utilities or other 
subsurface structures).  Such activities shall be done in a safe manner, consistent 
with all applicable provisions of the Remedial Design.  The Contractor will also 
be required to immediately backfill any such exploratory testing, unless 
otherwise directed by the Owner or Engineer. 

 
7. Where the size, location, or depth of the existing subsurface structure has been 

anticipated and the Remedial Design specifies removal, realignment, or change, 
all work shall be done in mutual cooperation with the utility or other parties 
concerned. 

 
8. Where the presence of the subsurface structure or its size, location, or depth is 

not anticipated by the Remedial Design, any work by the Contractor required to 
remove, realign, or change the structure shall be done as mutually agreed by the 
Contractor, Engineer, Owner, and utility or other parties concerned. 

 
B. Existing Subsurface Structures that Require Changes in the Project 

 
1. The Owner and Engineer will determine whether changes should be made to the 

Remedial Design to avoid a subsurface structure, whether the Project can proceed 
without changes to the Remedial Design, or whether the structure should be 
removed, realigned, or changed. 

 
2. Any increase or decrease in cost of the Project resulting from any changes in the 

Remedial Design necessitated by the unanticipated presence or difference in size, 
location, or depth of the subsurface structure will be prepared by the Contractor 
for review by the Owner. 

 
C. Interruption of Service 

 
1. Where it is necessary to interrupt water, gas, sewer, or other utility service to 

remove, realign, or change a subsurface structure, the work shall be coordinated 
with the Owner, Engineer, and appropriate utility, and shall proceed with 
expedience and shall be continuous after interruption of service until completion 
of the removal, realignment, or change and return of the utility service to its 
normal state. 

 
1.04 PROTECTION OF UTILITIES 
 

A. All utilities whose facilities may be affected by the Project shall be notified at least 72 
hours in advance of the start of any operations that might affect such facilities. 

 
B. The removal, replacement, support, protection, or other handling of private and public 

utilities within the Project Work Limits shall be accomplished by the Contractor in 
accordance with arrangements satisfactory to Owner or operator of the utility involved.  
The Contractor shall remove, replace, or support all utilities as required. 
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C. The Contractor shall not permit nor cause any hindrance to or interference with any 
individual, municipal department, public service corporation, or other company or 
companies in protecting its or their mains, pipes, poles, posts, or other structures, nor in 
shifting, removing, or replacing the same.  The Contractor shall allow said individual, 
department, company, or companies to take all such measures as they may deem prudent 
to protect their structures. 

 
1.05 OPEN EXCAVATIONS 
 

A. All open excavations shall be adequately safeguarded by providing temporary barricades, 
caution signs, lights, and other means to prevent unwanted/unknowing access, accidents 
to persons, and damage to property.  Such measures shall be implemented pursuant to the 
applicable regulations.  The length or size of excavation will be controlled by the 
particular surrounding conditions.    

 
1.06 REPLACEMENT OF PROPERTY 
 

A. The Contractor shall replace all pavement, driveways, fences, shrubs, lawns, trees, and 
any other public or private property damaged as a result of the Project.  In all cases said 
replacement shall be new and to the satisfaction of the property owner. 

 
1.07 CLEANING STRUCTURES AND SITE 
 

A. As the Project progresses, the Contractor shall remove all unused materials, tools, 
equipment and machinery, waste materials, rubbish, refuse, and other debris from the site 
in a timely manner and ensure that the site is at all times maintained in a neat and orderly 
condition. 

 
B. At the completion of the Project, the Contractor shall promptly remove all construction 

tools, equipment and machinery, surplus materials, waste materials, rubbish, refuse, and 
other debris from the site and leave the site in a neat and orderly condition. 

 
C. If it is observed that the Contractor neglects his responsibilities as set forth above, or 

neglects the repairing of streets, roadways, passageways or areas, or the repairing of 
fences or damages, the Owner or Engineer will give notice to that effect to the 
Contractor.  If the Contractor does not take reasonable steps upon receipt of such notice 
to correct the neglected situation, the Owner may do so, and the expense thereby incurred 
shall be deducted from any monies due or that may become due to the Contractor. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 SCOPE OF WORK 
 

A. Management of potential environmental impacts in conformance with applicable laws 
and regulations, during and as the result of this Project.  For the purpose of this Section, 
environmental impacts are defined as the presence of chemical, physical, or biological 
elements or agents that adversely affect human health or welfare; unfavorably alter 
ecological balances of importance to human life; affect other species of importance to 
man; or degrade the utility of the environment for aesthetic and/or recreational purposes. 

 
B. The control of environmental pollution requires consideration of air, water, and land, and 

involves management of noise and solid waste, as well as other pollutants. 
 
C. Schedule and conduct all work in a manner that will minimize the erosion of soils in the 

area of the work.  Provide erosion and sediment control measures as required to prevent 
silting and muddying of existing and new drainage systems, streams, rivers, 
impoundments, etc. 

 
D. Mitigate potential disturbance to the existing ecological balance between a water resource 

and its surroundings. 
 
1.02 APPLICABLE REGULATIONS 
 

A. Comply with all applicable Federal, State, and local laws and regulations concerning 
environmental pollution control and abatement. 

 
1.03 NOTIFICATIONS 
 

A. The Owner and/or Engineer will notify the Contractor of any detected non-compliance 
with the foregoing provisions or of any environmentally objectionable acts and corrective 
action to be taken.  State or local agencies responsible for verification of certain aspects 
of the environmental protection requirements may also provide notification of any non-
compliance with State or local requirements.  After receipt of such notice, the Contractor 
shall immediately take corrective action.  If the Contractor fails or refuses to comply 
promptly, the Owner may direct the Contractor to stop all or part of the work until 
satisfactory corrective action has been taken.  No part of the time lost due to any such 
stop orders shall be made the subject of a claim for extension of time or for excess costs 
or damages by the Contractor unless it is later determined that the Contractor was in 
compliance. 

 
1.04 SUBMITTALS 
 

A. The Contractor shall submit to the Engineer for review, product information for 
temporary seeding and silt fencing and/or straw bales prior to mobilization. 
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B. The Contractor’s Erosion and Sediment Control Plan (to be included in the Contractor’s 
Operations Plan) shall identify the selected means and methods of protecting existing 
catch basins from Project-related soil, water/liquid, and debris.  The Contractor shall also 
identify required maintenance and monitoring/inspection frequencies for such protection 
measures as part of their plan. 

 
1.05 IMPLEMENTATION 
 

A. Prior to commencement of the work, meet with the Owner and Engineer to develop 
mutual understandings relative to compliance with these provisions. 

 
PART 2 - PRODUCTS 
 
2.01 EROSION AND SEDIMENT CONTROLS 
 

A. Temporary Seeding 
 

1. If temporary seeding occurs in spring, summer, or early fall: seed shall consist of 
ryegrass applied at 30 lbs. per acre. 
 

2. If temporary seeding occurs in late fall or early winter: seed shall consist of 
certified Aroostook winter rye applied at 100 lbs. per acre. 

 
3. All temporary seeding shall be covered with straw or hay mulch at a rate of two 

tons/acre or hydromulched in accordance with the seed supplier’s 
recommendations. 

 
B. Permanent Seeding  

 
1. Refer to Materials and Performance (M&P) – Section 02210, titled Topsoil and 

Seeding, for permanent seeding requirements. 
 

C. Temporary Silt Fence 
 

1. Silt fence fabric shall be a woven geotextile meeting the geotextile survivability     
requirements of AASHTO M 288-96 Class 1 or Class 2 with a minimum 
permeability of 0.2 centimeters per second (cm/sec) as tested by ASTM D4491 
and a maximum AOS of 0.25 millimeter (mm) as tested by ASTM D4751. 

 
D. Straw Bales 

 
1. Shall be sound with bale ties intact. 

 
2. Shall be anchored in place with two re-bars, steel pickets, or 2" x 2" wooden 

stakes driven 18 inches into the ground. 
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3. Within areas where stakes cannot be easily driven (e.g., pavement/concrete), the 
Contractor shall provide an alternate means of anchoring straw bales (e.g., sand 
bags) such that existing pavement/concrete is not damaged. 
 

PART 3 - EXECUTION 
 
3.01 EROSION CONTROL 
 

A. Erosion and sediment control measures, such as silt fences, straw bales, mulching, and 
other equivalent techniques, shall be used as appropriate and as indicated on Design 
Drawings. 

 
B. Temporary erosion and sediment control measures shall be installed as indicated in the 

Remedial Design prior to and during the Project, as appropriate, or as otherwise directed 
by the Owner or Engineer. 

 
3.02 PROTECTION OF SURFACE WATERS 
 

A. Take all precautions to prevent, or reduce to a minimum, any damage to surface water 
from pollution by debris, sediment, or other material, or from the manipulation of 
equipment and/or materials within/adjacent to such channels/streams.   

 
B. Do not discharge water from excavation/material dewatering operations directly into any 

live or intermittent stream, channel, wetlands, surface water or any sanitary or storm 
sewer.  All water generated during the Project including, but not limited to, water table 
depression, the dewatering of soils, and decontamination of equipment, shall be collected, 
containerized, and transported offsite for treatment/disposal in accordance with M&P – 
Section 02415 (titled Impacted Material Handling and Excavation Procedures). 

 
3.03 PROTECTION OF LAND RESOURCES 
 

A. Restore affected land resources within/adjacent to the Project Work Limits to a condition 
that will appear to be natural and not detract from the appearance of the Project, unless 
otherwise indicated herein.  Confine all activities to areas shown in the Remedial Design. 

 
B. All scars made on trees by equipment, construction operations, or by the removal of 

limbs larger than one inch in diameter shall be coated as soon as possible with an 
approved tree wound dressing.  All trimming or pruning shall be performed in an 
approved manner by experienced workmen.  

 
C. Remove all evidence of temporary construction facilities such as work areas, structures, 

stockpiles of excess or waste materials, or any other vestiges of construction as directed 
by the Engineer.  The disturbed areas shall be restored as shown on the Design Drawings, 
as described in M&P – Sections 02208 (titled Restoration of Surfaces), 02210 (titled 
Topsoil and Seeding), 02645 (titled Asphalt Pavement), or as approved by the Engineer. 

 
D. All debris and excess material will be disposed of in an environmentally sound manner. 
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3.04 PROTECTION OF AIR QUALITY 
 

A. Dust Control 
 

1. Maintain all excavations, embankments, stockpiles, waste areas, and all other 
work areas within or outside the Project Work Limits free from dust that could 
cause action level exceedances. 

 
2. An approved method of dust control consisting of wetting or other similar 

methods will be permitted.  The use of petroleum products is prohibited. 
 

3. Wetting must be repeated at such intervals as to keep all parts of the disturbed 
area at least damp at all times, and the Contractor shall have sufficient competent 
equipment on the job to accomplish this.  Dust control shall be performed as the 
work proceeds, as determined by the Owner. 

 
4. Appropriate dust control measures include the following: 

 
a. Excavating, loading, handling, and backfilling materials in a manner that 

minimizes dust generation; 
b. Periodic removal of dirt/debris from active vehicle transportation routes; 
c. Spraying water on surfaces; 
d. Spraying water and/or BioSolve® (or approved equivalent) on 

excavation faces, material stockpiles, buckets during excavation, and 
excavated soils and sediments when loading transport vehicles; 

e. Spraying water on stockpiles and on backfill materials that have been 
placed within the excavated area; 

f. Hauling excavated materials and clean backfill materials in properly 
tarped vehicles; 

g. Restricting vehicle speeds; and 
h. Covering excavations and stockpiles with a layer of polyethylene 

sheeting (anchored appropriately to resist wind forces) after excavation 
activities cease for the day. 

 
The Contractor shall make a source of water (e.g., water tank truck) available at 
the work site.  The Contractor will be responsible for maintaining, in the 
immediate vicinity of the work, a supply of water and means of dispersion (e.g., a 
water tank and sprayer) such that water may be applied for dust control 
immediately as required.  Under no circumstances shall the Contractor use 
groundwater for dust suppression activities.  If the dust control measures being 
utilized by the Contractor do not reduce particulate concentrations to acceptable 
levels, based on visual observations and/or the results of airborne particulate 
monitoring, all dust generating activities must be suspended until the Contractor 
develops the appropriate corrective measure(s) to remedy the situation. 
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B. Vapor/Odor Control 
 
1. The Contractor is required to mobilize BioSolve® (or approved equivalent) and 

vapor-suppressant foam (including application equipment) to the site prior to 
initiating intrusive activities and maintain an adequate supply of such materials 
for the duration of intrusive activities.  

 
C. The Contractor shall implement and adhere to the requirements of the Community Air 

Monitoring Plan, included as Appendix G to the Remedial Design, and M&P – Section 
02508 (titled Air Monitoring Program) and recognize that precautions may be required 
for dust/vapor/odor control. 

 
3.05 NOISE CONTROL 
 

A. Make every effort to minimize noises caused by the construction operations.  Equipment 
shall be equipped with silencers or mufflers designed to operate with the least possible 
noise in compliance with Federal, State, and local noise ordinance regulations.    

 
3.06 PROHIBITED CONSTRUCTION PROCEDURES 
 

A. Prohibited construction procedures include, but are not limited to, the following: 
 

1. Dumping of spoil material into any drainage way, any surface waters, or at 
unspecified locations. 

 
2. Pumping of silt-laden water from trenches or other excavations into any drainage 

way, surface waters, or at unspecified locations. 
 

3. Damaging vegetation beyond the extent necessary for construction. 
 

4. Disposal of trees, brush, and other debris in any stream corridors, any drainage 
way, or at unspecified locations. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. The Contractor shall provide survey control sufficient to support the overall Project and 
document the performance of the Remedial Design.  Survey control must be performed to 
establish pre-excavation topographic conditions; the initial and final (if different) 
horizontal extent of removal; the vertical extent of removal; the elevation of backfill 
placement; the elevation of sub-base placement; the final limits/elevations of the surface 
cover; and the final restored surface elevations.   

 
B. The Contractor shall be responsible for the layout of survey controls, removal elevation 

tracking locations, lines, grades, and elevations necessary for the proper construction, 
documentation, and testing of the work.  Survey activities shall include, but not be 
limited to, establishing removal elevation tracking locations across the excavation area 
for the purpose of documenting various surface elevations during the Project and 
demonstrating that the vertical removal limits specified in the Remedial Design have 
been achieved.   

 
C. The Contractor shall perform an as-built survey of all constructed site features (e.g., final 

grades, locations and elevations of any discovered site utilities, etc.). 
 
D. Vertical survey tolerance to be maintained during construction is 0.15 foot for general 

site grading and 0.05 foot for structural features (e.g., pipes, manholes, etc.) unless 
otherwise specified in the Remedial Design or approved by the Engineer. 

 
E. The Contractor shall employ a New York State-licensed land surveyor to provide the 

surveying functions necessary for the proper construction and documentation of the 
Project.  All survey-related work products shall be sealed and signed by a registered New 
York State Professional Engineer or Licensed Land Surveyor. 

 
F. The Contractor shall prepare a tabular summary of pre-construction (existing) and post-

excavation elevations for each of the removal elevation tracking locations, and submit the 
completed table (as appropriate) to the Engineer for review prior to the placement of any 
backfill material.  The Contractor shall not proceed with backfill placement until directed 
to do so by the Engineer.   

 
G. The survey documentation shall be consistent with and comply with the requirements of 

Materials and Performance (M&P) - Section 01720 (titled Project Record Documents). 
 
H. The Contractor shall establish a 10-foot by 10-foot grid of removal elevation tracking 

locations to be used for the duration of the Project to record pre-construction (existing) 
surface elevations, post-excavation surface elevations, top of backfill elevations, top of 
sub-base elevations, and post-construction (final) surface elevations.  Survey locations 
shall be co-located (i.e., one 10-foot by 10-foot grid will be used for the Project).  The 
Contractor shall submit a figure illustrating the proposed location of the 10-foot by 10-
foot grid as part of its Survey Control Plan (described below). 
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1.02 SUBMITTALS  
 
A. The Contractor shall submit a Survey Control Plan (as part of the Contractor’s Operations 

Plan). The Survey Control Plan shall include the Contractor’s proposed method of 
recording survey data within the excavation area and a drawing showing the removal 
elevation tracking locations on a 10-foot by 10-foot grid. 

 
B. The Contractor shall maintain (throughout the course of the Project) a tabulated summary 

of the elevations recorded at each removal elevation tracking location.  Such information 
shall be updated following each survey event and submitted to the Engineer for review. 

 
C. Following the completion of site restoration activities, the Contractor shall submit a 

tabulated summary of the elevations recorded at each removal elevation tracking location.  
For each removal elevation tracking location, the Contractor shall provide the pre-
construction (existing) surface elevation, post-excavation surface elevation, top of 
backfill elevation, top of sub-base elevation, and post-construction (final) surface 
elevation. 

  
PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION (NOT USED) 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 REQUIREMENTS INCLUDED 
 

A. A pre-construction meeting, weekly progress and coordination meetings, and other 
Project meetings will occur throughout progress of the Project.  For each meeting, the 
Owner/Engineer will: 

 
1. Prepare agendas for meetings. 

 
2. Make physical arrangements for meetings. 

 
3. Preside at meetings. 

 
4. Record the minutes and include significant proceedings and decisions. 

 
5. Reproduce and distribute copies of minutes after each meeting: 

 
a. To participants in the meeting. 
b. To parties affected by decisions made at the meeting. 

 
B. Representatives of Contractors, Subcontractors, and suppliers attending meetings shall be 

qualified and authorized to act on behalf of the entity each represents. 
 
C. Contractor attendance at all meetings is mandatory. 

 
1.02 RELATED REQUIREMENTS 
 

A. Section 01300 – Submittals 
 
1.03 PRE-CONSTRUCTION MEETING 
 

A. Schedule a pre-construction meeting no later than 15 days after date of Notice to Proceed. 
 
B. Location:  A central site, convenient for all parties, designated by the Owner. 
 
C. Attendance: 

 
1. Owner. 

 
2. New York State Department of Environmental Conservation (NYSDEC). 

 
3. Village of Fort Plain (including, but not limited to, the Mayor and 

representative[s] of the Department of Public Works [DPW]). 
 

4. Engineer. 
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5. Contractor. 
 

6. Major Subcontractors. 
 

7. Others, as appropriate. 
 

D. Anticipated Agenda Items: 
 

1. Safety/safe work practices. 
 

2. Distribution and discussion of: 
 

a. List of major subcontractors and suppliers. 
b. Construction schedule. 
c. Contractor submittals. 
d. Major construction activities. 

 
3. Major equipment deliveries and priorities. 

 
4. Project Coordination: 

 
a. Designation of responsible personnel. 
b. Handling of public relations. 
c. Traffic controls. 

 
5. Procedures and processing of: 

 
a. Field decisions. 
b. Proposal requests. 
c. Submittals. 
d. Change Orders. 
e. Applications for payment. 
 

6. Procedures for maintaining Record Documents. 
 

7. Use of premises: 
 

a. Office, work, and storage areas. 
b. Owner's requirements. 

 
8. Construction facilities, controls, and construction aids. 

 
9. Temporary utilities. 

 
10. Housekeeping procedures. 

 
11. Other. 
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1.04 PROGRESS AND COORDINATION MEETINGS 
 

A. Schedule weekly progress and coordination meetings, as necessary and appropriate. 
 
B. Attendance: 

 
1. Owner. 

 
2. NYSDEC. 

 
3. Village of Fort Plain. 

 
4. Engineer. 

 
5. Contractor/subcontractors. 

 
6. Suppliers. 

 
7. Others, as appropriate. 

 
C. Potential Agenda Items: 

 
1. Safety/safe work practices. 

 
2. Review/approval of prior meeting minutes. 

 
3. Review of work progress since previous meeting. 

 
4. Field observations, problems, and conflicts. 

 
5. Problems that potentially impede construction schedule.  

 
6. Corrective measures and procedures to regain projected schedule. 

 
7. Revisions to construction schedule. 

 
8. Review upcoming construction activities. 

 
9. Review submittal status and schedules. 

 
10. Maintenance of quality standards. 

 
11. Pending changes and substitutions. 

 
12. Other. 
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D. The Contractor is required to attend progress and coordination meetings and be prepared 
to discuss pertinent topics. 

 
1.05 DAILY SITE SAFETY/COORDINATION MEETINGS 
 

A. Hold daily site safety/coordination progress and coordination meetings. 
 

B. Attendance: 
 

1. Engineer. 
 

2. Contractor/subcontractors. 
 

3. Others, as appropriate. 
 

C. Potential Agenda Items: 
 

1. Safety/safe work practices. 
 

2. Review of planned construction activities for the day. 
 

3. Potential problems/conflicts that may be encountered. 
 
PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION (NOT USED) 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION OF REQUIREMENTS 
 

A. This Section specifies the general methods and requirements of submissions applicable to 
Contractor submittals, including various plans, shop drawings, product data, samples, 
mock-ups, and construction or submittal schedules.  Detailed and specific submittal 
requirements are specified elsewhere within the Remedial Design. 

 
B. All submittals shall be clearly identified by reference to Section Number, Paragraph, 

Drawing Number, or Detail as applicable.  Submittals shall be clear and legible and of 
sufficient size for presentation of data. 

 
1.02 SHOP DRAWINGS, PRODUCT DATA, SAMPLES 
 

A. Shop Drawings 
 

1. Shop drawings as specified in individual Sections include work plans, samples, 
supporting vendor information, calculations, test reports, custom-prepared data 
such as fabrication and erection/installation (working) drawings, schedules for 
carrying out the Project, setting diagrams, actual shop work manufacturing 
instructions, custom templates, coordination drawings, individual system or 
equipment inspection and test reports including performance curves and 
certifications, as applicable to the Project. 

 
2. Shop drawings shall not be provided by subcontractors and should only be 

forwarded to the Engineer once the Contractor has verified that they are 
complete.  The Contractor shall be responsible for their submission at the proper 
time so as to prevent delays in delivery of materials. 

 
3. The Contractor shall be responsible for checking all subcontractor shop drawings 

regarding measurements, size of members, materials, and details to make sure 
that they conform to the intent of the shop drawings and related Sections.    

 
4. All details on shop drawings shall show clearly the relation of the various parts to 

the main members and lines of the structure and where correct fabrication of the 
work depends upon field measurements, such measurements shall be made and 
noted on the shop drawings before being submitted. 

 
B. Product Data 

 
1. Product data as specified in individual Sections include standard prepared data 

for manufactured products (sometimes referred to as catalog data), such as the 
manufacturer's product specification and installation instructions, manufacturer's 
printed statements of compliances and applicability, roughing-in diagrams and 
templates, catalog cuts, product photographs, standard wiring diagrams, printed 
performance curves and operational-range diagrams, production or quality 
control inspection and test reports and certifications, mill reports, product 
operating and maintenance instructions and recommended spare-parts listing and 
printed product warranties, as applicable to the Project. 
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C. Samples 
 

1. Samples specified in individual Sections include physical examples of the work 
such as sections of manufactured or fabricated work, small cuts or containers of 
materials, complete units of repetitively-used products and units of work to be 
used by the Engineer or Owner for independent inspection and testing, as 
applicable to the work. 

 
1.03 CONTRACTOR'S RESPONSIBILITIES 
 

A. Review shop drawings, product data, and samples, including those by subcontractors, 
prior to submission to determine and verify the following: 

 
1. Field measurements; 

 
2. Field construction criteria; 

 
3. Catalog numbers and similar data; and 

 
4. Conformance with related Sections. 

 
B. Each shop drawing, sample, and product data submitted by the Contractor shall have 

affixed to it the following Certification Statement including the Contractor's Company 
name and signed by the Contractor:  "Certification Statement:  by this submittal, I hereby 
represent that I have determined and verified all field measurements, field construction 
criteria, materials, dimensions, catalog numbers and similar data and I have checked and 
coordinated each item with other applicable shop drawings and all Project requirements." 
Shop drawings and product data sheets 11 inches by 17 inches and smaller shall be bound 
together in an orderly fashion and bear the above Certification Statement on the cover 
sheet.  The cover sheet shall fully describe the packaged data and include a listing of all 
items within the package.  Provide to the Engineer a copy of each transmittal sheet for 
shop drawings, product data, and samples at the time of submittal to the Engineer. 

 
C. The Contractor shall utilize a 10-character submittal identification numbering system in 

the following manner: 
 

1. The first character shall be a D, S, or P, which represents shop/working drawing 
and other product data (D), sample (S), or preliminary submittal (P). 

 
2. The next five digits shall be the applicable Section Number. 

 
3. The next three digits shall be the numbers 001 to 999 to sequentially number 

each initial separate item or drawing submitted under each specific Section 
Number. 

 
4. The last character shall be a letter, A to Z, indicating the submission, or 

resubmission of the same Drawing, i.e., A=1st submission, B=2nd submission, 
C=3rd submission, etc.  A typical submittal number would be as follows: 
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   D-02270-008-B 
 

D = Shop Drawing 
02270 = Section for Geotextile Fabric 
008 = The eighth initial submittal under this section 
B = The second submission (first resubmission) of that particular shop 

drawing 
 

D. Notify the Engineer in writing, at the time of submittal, of any deviations in the 
submittals from the requirements of the Remedial Design. 

 
E. The Engineer shall review shop drawings, samples, and product data for conformance 

with the Remedial Design.  The Engineer’s review shall not relieve the Contractor from 
the responsibility for the fulfillment of the terms of the Remedial Design.  All risks of 
error and omission are assumed by the Contractor and the Engineer will have no 
responsibility therefore. 

 
F. Work started, or materials fabricated or installed, prior to review of the applicable 

submittal items by the Engineer shall be at the sole risk of the Contractor.  Fabrication 
performed, materials purchased, or onsite construction accomplished that does not 
conform to the Remedial Design shall be at the Contractor's risk.  The Owner will not be 
liable for any expense or delay due to corrections or remedies required to accomplish 
conformity. 

 
G. Project work, materials, fabrication, and installation shall conform to the Remedial 

Design. 
 
1.04 SUBMISSION REQUIREMENTS 
 

A. Make submittals promptly in accordance with approved schedule and in such sequence as 
to cause no delay in the Project. 

 
B. Each submittal, appropriately coded, will be returned following review of submittal by 

the Engineer. 
 
C. Number of submittals required: 
 

1. Shop Drawings:  Six copies. 
 

2. Product Data:  Six copies. 
 

3. Samples:  Submit the number and/or size stated in the respective Sections. 
 
D. Submittals shall contain: 

 
1. The date of submission and the dates of any previous submissions. 

 
2. The project title and number. 

 
3. Contractor submittal identification number. 
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4. The names of: 
 

a. Contractor or subcontractor. 
b. Supplier. 
c. Manufacturer. 

 
5. Identification of the product, with the section number, page and paragraph(s). 

 
6. Field dimensions, clearly identified as such. 

 
7. Relation to adjacent or critical features of the work or materials. 

 
8. Applicable standards, such as ASTM International (ASTM) or Federal Standards 

numbers. 
 

9. Identification of deviations from the Remedial Design. 
 

10. Identification of revisions on resubmittals. 
 

11. A blank space suitably sized for Contractor and Engineer stamps. 
 

12. Where calculations are required to be submitted by the Contractor or 
subcontractor, the calculations shall have been checked by a qualified individual 
other than the preparer.  The submitted calculations shall clearly show the names 
of the preparer and of the checker. 

 
1.05 REVIEW OF SHOP DRAWINGS, PRODUCT DATA, WORKING DRAWINGS, AND 

SAMPLES 
 

A. The review of shop drawings, data, and samples will be for general conformance with the 
design concept and Remedial Design.  They shall not be construed: 

 
1. As permitting any departure from the Remedial Design; 

 
2. As relieving the Contractor of responsibility for any errors, including details, 

dimensions, and materials; or 
 

3. As approving departures from details furnished by the Engineer, except as 
otherwise provided herein. 

 
B. The Contractor shall remain responsible for details and accuracy, coordinating the work 

with all other associated work and trades, selecting fabrication processes, techniques of 
assembly, and performing work in a safe manner. 

 
C. If the shop drawings, data, or samples as submitted describe variations and show a 

departure from the Remedial Design which the Engineer finds to be in the interest of the 
Owner and to be so minor as not to involve a change in Project Price or Project Time, the 
Engineer may return the reviewed shop drawings without noting an exception. 
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D. Submittals will be returned to the Contractor under one of the following codes. 
 

“R” - "REVIEWED" is assigned when there are no notations or comments on the 
submittal.  When returned under this code the Contractor may release the 
equipment and/or material for manufacture. 

 
“N” - "REVIEWED AND NOTED" is assigned when a confirmation of the notations 

and comments IS NOT required by the Contractor.  The Contractor may release 
the equipment or material for manufacture; however, all notations and comments 
must be incorporated into the final product. 

 
“S” - "RESUBMIT" is assigned when notations and comments are extensive enough to 

require a resubmittal of the package.  This resubmittal is to address all comments, 
omissions and non-conforming items that were noted.  Resubmittal is to be 
received by the Engineer within 15 calendar days of the date of the Engineer's 
transmittal requiring the resubmittal. 

 
“J” - "REJECTED" is assigned when the submittal does not meet the intent of the 

Remedial Design.  The Contractor must resubmit the entire package revised to 
bring the submittal into conformance.  It may be necessary to resubmit using a 
different manufacturer/vendor to meet the intent of the Remedial Design. 

 
“I” - "FOR YOUR INFORMATION" is assigned to acknowledge receipt of a 

submittal that does not require the Engineer’s review and is being filed for 
informational purposes only.  This code is generally used in acknowledging 
receipt of field conformance test reports and Health and Safety Plans. 

 
E. Resubmittals shall be handled in the same manner as first submittals.  On resubmittals the 

Contractor shall identify all revisions made to the submittals, either in writing on the 
letter of transmittal or on the shop drawings by use of revision triangles or other similar 
methods.  The resubmittal shall clearly respond to each comment made by the Engineer 
on the previous submission.  Additionally, the Contractor shall direct specific attention to 
any revisions made other than the corrections requested by the Engineer on previous 
submissions. 

 
F. Partial submittals may not be reviewed.  Submittals not complete shall be returned to the 

Contractor and considered "Rejected" until resubmitted as a complete submittal.  The 
Engineer may at its option provide a list or mark the submittal directing the Contractor to 
the areas that are incomplete. 

 
G. If the Contractor considers any correction indicated on the shop drawings to constitute a 

change to the Remedial Design, the Contractor shall give written notice thereof to the 
Engineer at least seven working days prior to release for manufacture. 

 
H. When the shop drawings have been completed to the satisfaction of the Engineer, the 

Contractor shall carry out the construction in accordance therewith and shall make no 
further changes therein except upon written instructions from the Engineer. 
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1.06 DISTRIBUTION 
 

A. Distribute reproductions of reviewed shop drawings and copies of reviewed product data 
and samples, where required, to the job site file and elsewhere as directed by the 
Engineer.  Number of copies shall be as directed by the Engineer but shall not exceed six. 

 
1.07 SCHEDULES 
 

A. Provide all schedules as required in the Remedial Design. 
 
1.08 GENERAL PROCEDURES FOR SUBMITTALS 
 

A. Coordination of Submittal Times:  Each submittal shall be prepared and transmitted 
sufficiently in advance of performing the related work or other applicable activities, or 
within the time specified in the individual work of other related Sections, so that the 
installation will not be delayed by processing times including rejection and resubmittal (if 
required), coordination with other submittals, testing, purchasing, fabrication, delivery 
and similar sequenced activities.  No extension of time will be authorized because of the 
Contractor's failure to transmit submittals sufficiently in advance of the work. 

 
PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION (NOT USED) 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Contractor shall safely guard all work, materials, equipment, and property from loss, 
theft, damage, and vandalism.  Contractor’s duty to provide 24-hour continuous site 
security measures shall include all areas within the Project Work Limits. 

 
B. The Contractor shall provide all elements of work area security necessary to prevent 

unauthorized entry of persons into the Project Work Limits during both working and 
nonworking hours.  The Contractor shall be responsible for providing and maintaining 
security onsite during nonworking hours from the date of initial mobilization until the 
date of final demobilization (24-hour continuous security measures), or as otherwise 
directed by the Engineer.  Minimum security measures shall include perimeter fencing, 
signage, communications equipment, and onsite presence of Contractor personnel or 
subcontractor personnel (e.g., security guards).  Contractor shall conform to the 
requirement of the Remedial Design to establish security measures, and shall document 
his security plan within the Operations Plan. 

 
The Contractor shall be responsible for performing periodic inspections to check 
conditions at various areas throughout the site.  The Contractor shall be responsible for 
maintaining a log notebook to document unusual circumstances encountered during site 
inspections, any disturbances encountered, and any persons who enter the site (including 
arrival and departure times).  In the event that an onsite emergency occurs at any time, 
the Contractor shall be responsible for notifying appropriate parties (including, but not 
limited to, the Engineer, project management personnel, law enforcement officials, the 
local fire department, the local ambulance squad, the local spill response team, etc.). 

 
C. Contractor’s health and safety personnel (or subcontracted health and safety personnel) 

shall be present while site remediation activities are being conducted (i.e., during work 
hours).  The Contractor shall provide 24-hour continuous site security measures for the 
duration of the Project. 

 
D. Contractor may make no claim against the property owner(s) or the Owner for damage 

resulting from trespass. 
 
E. Contractor shall repair all damage to property and others arising from failure to provide 

adequate security. 
 
F. If existing fencing or barriers are breached or removed for purposes of construction, 

Contractor shall provide and maintain temporary security fencing equal to the existing. 
 

G. Warning signs shall be posted along the perimeter fencing at a minimum frequency of 
one every 50 feet and at entrance gates.  Signs shall read “UNAUTHORIZED 
ENTRANCE TO THE WORK AREA IS PROHIBITED”, with black lettering on a white 
surface.  Signs shall be rectangular in shape with a minimum dimension of 24 inches 
wide by 18 inches high.  Signs shall be attached to the fencing securely, maintained 
during the Project, and removed upon Project completion. 
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H. The Contractor shall restrict access of persons and vehicles into the Project Work Limits 
and existing facilities. 
 

I. The Contractor shall allow entrance only to authorized persons with proper identification. 
 
J. The Contractor shall maintain a log of workers and visitors and make available to the 

Owner or Engineer on request.  The log shall include the date, name, address, company 
employed by, company/person visited, time in and time out for each person, and record 
of deliveries and security incidents. 

 
K. The Contractor shall maintain a security program throughout the Project until the 

Owner’s acceptance and occupancy precludes need for Contractor’s security program. 
 
PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION (NOT USED) 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 REQUIREMENTS INCLUDED 
 

A. Contractor shall maintain at the site (in an organized manner) one record copy of: 
 

1. Remedial Design. 
 

2. Addenda. 
 

3. Change Orders and other modifications to the Remedial Design. 
 

4. Engineer's Field Orders or written instructions. 
 

5. Approved shop drawings, working drawings, and samples. 
 

6. Field test records. 
 

7. Detailed Schedule. 
 

8. Record Drawings. 
 
1.02 CHANGES TO REMEDIAL DESIGN 
 

A. No additions to, deletions from, or alterations in the Remedial Design shall be made 
unless first authorized in writing by the Owner and Engineer.  If the Remedial Design 
bearing the seal of an Engineer or Land Surveyor is altered, the altering Engineer or Land 
Surveyor shall affix to it his or her seal and the notation “Altered By” followed by his or 
her signature and the date of such alteration, and a specific description of the alteration. 

 
1.03 MAINTENANCE OF DOCUMENTS AND SAMPLES 
 

A. Store documents and samples in Contractor's field office apart from documents used for 
construction. 

 
B. File documents and samples in accordance with Construction Specifications Institute 

(CSI) format. 
 
C. Maintain documents in a clean, dry, legible, condition and in good order.  Do not use 

record documents for construction purposes. 
 

D. Make documents and samples available at all times for inspection by the Engineer. 
 
E. The Contractor is to exhibit the currently updated "record documents" for review by the 

Engineer and Owner. 
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1.04 RECORDING 
 

A. Label each document "PROJECT RECORD" in neat large printed letters. 
 
B. Record information concurrently with construction progress. 

 
1. Do not conceal any work until required information is recorded. 

 
C. Legibly mark drawings to record actual construction: 

 
1. Elevations of various structure elements in relation to grade. 

 
2. Horizontal and vertical locations of underground utilities (if encountered) and 

appurtenances, referenced to permanent surface structures. 
 

3. Field changes of dimension and detail. 
 

4. Changes made by Field Order or by Change Order. 
 

5. Details not in original Remedial Design. 
 

D. Legibly mark specifications and Addenda to record: 
 

1. Manufacturer, trade name, catalog number, and Supplier of each Product and 
item of equipment actually installed. 

 
2. Changes made by Field Order or by Change Order. 

 
E. Within 21 days following the completion of the Project, and prior to final payment, 

submit certified Record Drawings (signed and sealed by a registered New York State 
Professional Engineer or Licensed Land Surveyor) of the items listed below.  These 
drawings shall be included with, and made a part of, the Project record documents.  These 
drawings will be supplied in both paper copies and digital format, AutoCAD Release 
2000 or newer.  Survey activities shall be performed in accordance with Materials and 
Performance (M&P) – Section 01160 (titled Survey Control). 

 
1. Pre-Construction Survey – Survey the site prior to initiating construction 

activities (i.e., under pre-construction conditions) at a scale of one inch = 40 feet 
on reproducible sheet(s) 24 inches by 36 inches and in digital format, indicating 
paved areas, sidewalks, curbs, and location of all above ground structures and 
berms, drainage control structures, ditches, utilities, and other important site 
features. 
 

2. Excavation Limits – Survey at a scale of one inch = 10 feet on a reproducible 
sheet 24 inches by 36 inches and in digital format documenting that the target 
removal elevation was achieved across the entire excavation area and at each of 
the removal elevation tracking locations to be specified in the Contractor’s 
Survey Control Plan (to be included in the Contractor’s Operations Plan). 
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3. Topographic Survey – Provide the results of a topographic survey (on 
reproducible sheet[s] 24 inches by 36 inches and in digital format) for the 
constructed areas, including existing (i.e., pre-construction) surface topography 
and final grades (following surface restoration).  Spot elevations shall be 
identified to show all important topographic features with a minimum one-foot 
contour at a scale of one inch = 40 feet.  In addition to spot elevations, the 
topographic survey shall include grade changes and other significant topographic 
features not otherwise depicted. 
 

4. Post-Construction Survey – Survey the site following the completion of all 
construction/restoration activities (i.e., under post-construction conditions) at a 
scale of one inch = 40 feet on reproducible sheet(s) 24 inches by 36 inches and in 
digital format, indicating paved areas, sidewalks, curbs, and location of all above 
ground structures and berms, drainage control structures, ditches, utilities, and 
other important site features. 

 
F. Maintain a complete, accurate log of all control and survey work as it progresses. 
 
G. Update the Record Drawings on a weekly basis (as appropriate) based on the work 

performed during the week. 
 
H. Maintain an accurate record of all changes, revisions, and modifications to the Remedial 

Design. 
 
1.05 SUBMITTALS 
 

A. Submit name and address of registered New York State Professional Engineer or 
Licensed Land Surveyor to the Engineer. 

 
B. At Project Substantial Completion, provide reproducible Record Drawings on sheet(s) 24 

inches by 36 inches to the Engineer for the Owner.  Provide AutoCAD files of complete 
Record Drawing files to Engineer (AutoCAD Release 2000 or newer). 

 
C. Accompany submittals with transmittal letter in duplicate, containing: 
 

1. Date. 
 

2. Project title and number. 
 

3. Contractor's name and address. 
 

4. Title and number of each Record Document. 
 

5. Signature of Contractor or authorized representative. 
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PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION (NOT USED) 
 

 
- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. The Contractor is required to supply a field trailer with operational telephones, 
internet access, facsimile machines, and office-related equipment.  Due to site space 
limitations, the field office trailer will be shared by the Contractor, Owner/Engineer, 
and the New York State Department of Environmental Conservation (NYSDEC).  
The NYSDEC shall be provided with a separate, secure area (office) within this 
trailer. 

 
2. The field office trailer shall be ready for occupancy within 10 days following 

Engineer review of the associated submittal and shall be provided and maintained 
until final acceptance of the work conducted under this Project. 

 
3. Following final acceptance of the work, the Contractor shall remove the field office 

trailer from the site. 
 

1.02 SUBMITTALS 
 

A. The Contractor shall submit to the Engineer drawings showing the layout, furnishings, and 
facilities of the field office trailer, and information concerning how the Contractor proposes 
to furnish the required utilities. 

 
PART 2 - PRODUCTS 
 
2.01 FIELD OFFICES 
 

A. The field office trailer shall provide a minimum of 400 square feet of floor space and shall be 
partitioned to provide three separate office spaces (one of which will serve as a shared 
common area).  A minimum of two outside doors will be required. 

 
B. The Contractor shall install and maintain, in accordance with all applicable codes and 

regulations, the electric, heating, and cooling services for the field office trailer. 
 
C. The office utilized by the Contractor and Owner/Engineer shall have the following items: 
 

1. One built-in flat-top desk (48 inches by 89 inches minimum) with double storage 
cabinets underneath. 

 
2. Forced air heat. 

 
3. One 5,000 BTU (minimum) air conditioner. 
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4. Sufficient supply of electrical outlets and a minimum of two operational telephone 
outlets. 

 
5. Two office chairs. 

 
6. Two large waste baskets. 

 
7. Two filing cabinets with locks. 

 
8. Two telephones. 

 
9. An all-in-one printer, copier, scanner, and facsimile machine. 

 
D. The office utilized by the NYSDEC shall have the following items: 
 

1. One built-in flat-top desk (48 inches by 89 inches minimum) with double storage 
cabinets underneath. 

 
2. Forced air heat. 
 
3. One 5,000 BTU (minimum) air conditioner. 

 
4. Sufficient supply of electrical outlets and a minimum of two operational telephone 

outlets. 
 

5. One office chair. 
 

6. One large waste basket. 
 

7. One filing cabinet with lock. 
 

8. One telephone. 
 

E. The common area within the field office trailer shall have the following items: 
 

1. Tables, desks, and chairs to facilitate onsite personnel. 
 

2. Three folding tables, measuring 30 inches by 60 inches each, with eight folding or 
stacking chairs. 

 
3. One 10-pound Class ABC fire extinguisher, (Protectoseal) Model No. 2A10SA, or 

approved equivalent. 
 

4. One first aid kit. 
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5. One refrigerator (minimum 2.5 cubic-foot capacity). 
 

6. One large waste basket. 
 

7. One telephone. 
 

8. One hand-wash station. 
 
F. Maintenance of the trailer shall include adequate heating, cooling, electric, internet, and 

telephone services, lighting, portable sanitary facilities, snow removal as required, and 
janitorial services not less than weekly.  All garbage, dust, and miscellaneous material 
collected during clean-up of the facilities shall be disposed of at a sanitary landfill. 

 
2.02 TEMPORARY FACILITIES 
 

A. Upon mobilization to the site and initiation of construction activities, the Contractor shall 
provide (at a minimum) the following temporary facilities for use during the completion of 
remedial activities: 

 
1. Telephone Service:  The Contractor shall provide and maintain telephone service 

and equipment. The Contractor will be responsible for local and long distance 
telephone charges originating from each office. 

 
2. Internet Service:  The Contractor shall provide and maintain internet service. 

 
3. Facsimile Service:  The Contractor shall provide and maintain facsimile service.  

The Contractor will be responsible for local and long distance charges originating 
from each office. 

 
4. Temporary Water Service:  The Contractor shall provide and maintain suitable 

bottled drinking water service including one 5-gallon capacity bottled drinking 
water cooler for the field office trailer.  It is the Contractor’s responsibility to 
provide potable water service as deemed necessary for construction activities. 

 
5. Temporary Sanitary Facilities:  The Contractor shall provide and maintain 

temporary sanitary facilities and enclosures as required by the Occupational Safety 
and Health Administration (OSHA). 

 
6. Portable Toilets:  The Contractor shall provide a minimum of two portable sanitary 

toilets.  The Contractor will be responsible for the removal and disposal/treatment of 
sanitary wastes offsite on a periodic basis as required and in accordance with 
applicable laws and regulations. 

 
7. Temporary Lighting for Construction Purposes:  The Contractor shall provide and 

maintain lighting for construction operations. 
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8. Health and Safety Equipment (including equipment and personnel). 
 

9. Eye Wash Station and Other First-Aid Equipment. 
 

PART 3 - EXECUTION (NOT USED) 
 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01    DESCRIPTION 
  

A. Work Specified 
 

1. The furnishing, installation, and maintenance of a project sign. 
 

2. The project sign shall be constructed as specified herein. 
 

3. The project sign shall be posted in a prominent location at the site following the 
notice to proceed and shall be maintained throughout the course of the Project. 

 
4. On completion of the Project, the Contractor shall remove the sign and it shall 

become his property. 
 
1.02 SUBMITTALS 
 

A. The Contractor shall submit a sketch of the project sign (including dimensions and 
materials) and a figure showing the proposed location and orientation for the project sign 
at the site. 

 
PART 2 - PRODUCTS 
 
2.01  MATERIAL AND EQUIPMENT 
 

A. General 
 

1. All lumber shall be structural quality and exterior grade (pressure treated). 
 

2. All bolts, nuts, and washers shall be plated or galvanized steel. 
 

B. Painting 
 

1. Paint shall be weather resistant, suitable for exterior sign applications and 
compatible with exterior grade plywood and primer. 

 
2. The sign face background shall be white. 

 
3. All lettering shall be black in color. 

 
4. The back of the sign and all supports, bracing and trim, shall be painted white. 
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PART 3 - EXECUTION 
 
3.01 GENERAL 
 

A. The project sign shall read as follows: 
 

National Grid 
 

Fort Plain Former Manufactured Gas Plant (MGP) Site 
(NYSDEC Site No. 4-29-007) 

Village of Fort Plain, New York 
 

New York State Department of Environmental Conservation (NYSDEC) 
David A. Paterson, Governor 
Peter Grannis, Commissioner 

Guy J. Barton, Mayor 
 

Contacts 
NYSDEC – Bernard Franklin – 518.402.9662 

New York State Department of Health – Bruce Donovan – 315.408.5423 
  

B. The sign shall be adequately supported and braced and properly positioned and aligned. 
 
3.02 MAINTENANCE 
 

A. The Contractor shall provide any and all patching, painting, lettering, and bracing 
required to maintain the sign in good condition throughout the course of the Project.  

 
3.03 CLOSURE 
 

A. The sign is to remain onsite until Project completion, and notification from the Engineer.  
At that time the sign is to be dismantled and shall become the Contractor’s property. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. Excavation and backfilling of excavated areas, including the loosening, 
removing, refilling, transporting, storage, and disposal/treatment of all materials 
classified as “earth” necessary to be removed for the construction and completion 
of the Remedial Design. 

 
2. Excavation to the horizontal and vertical limits shown on the Design Drawings, 

including the demolition and removal of the former northern gas holder, its 
contents, and the at-grade building foundation. 

 
B. Related Work Specified Elsewhere 

 
1. Section 02202 – Rock and Debris Removal 

 
2. Section 02205 – Excavation Support and Protection 

 
3. Section 02206 – Selected Fill 

 
4. Section 02415 – Impacted Material Handling and Excavation Procedures 

 
C. Definitions 

 
1. Earthwork - Earthwork is defined to include, but not be limited to: clearing, 

topsoil removal, sediment removal, asphalt and concrete pavement removal, 
gravel removal, roadbase removal, classified and unclassified excavation for 
structures, handling and disposal of surplus materials, maintenance of 
excavations, removal of water, sheeting and bracing, backfilling operations, 
rough grading, embankments and fills, compaction, and protection of existing 
structures and facilities. 

 
2. Earth - All materials, such as sand, gravel, sediment, clay, loam, ashes, cinders, 

pavements, muck, roots, pieces of timber, soft or disintegrated rock, not requiring 
blasting, barring, or wedging from their original beds, and specifically excluding 
all ledge or bedrock and individual boulders, masonry, or debris larger than ½-
cubic yard in volume. 

 
3. Backfill - The refilling of excavated areas to the elevations indicated on the 

Design Drawings or as directed using specified materials for refilling of 
excavated areas; and the compacting of all materials used in filling or refilling by 
rolling, ramming, or as may be required and approved by the Owner. 
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1.02 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS 
 

A. ASTM International (ASTM).  The following ASTM specifications are referred to in this 
Section and are to be considered a part of this Section: 

 
D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3[600 kN-m/m3]) 
 

D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-
Cone Method 

 
D2487 Standard Classification of Soils for Engineering Purposes (Unified Soil 

Classification System) 
 

D2922 Standard Test Methods for Density of Soil and Soil-Aggregate in Place by 
Nuclear Methods (Shallow Depth) 

 
D4491 Standard Test Methods for Water Permeability of Geotextiles by Permittivity 

 
D4751 Standard Test Method for Determining Apparent Opening Size of a Geotextile 

 
B. American Association of State Highway and Transportation Officials (AASHTO).  The 

following AASHTO specification is referred to in this Section and is to be considered a 
part of this Section: 

 
M 288 Standard Specification for Geotextile Specification for Highway Applications 

 
1.03 SUBMITTALS 
 

A. Results of moisture/density test performed on each proposed fill material (determined by 
ASTM D698). 

 
B. Results of in-place density tests performed on fill materials (determined by ASTM D1556 

or ASTM D2922). 
 
PART 2 - PRODUCTS 
 
2.01 SOIL MATERIALS 
 

A. Satisfactory Soils:  ASTM D2487 Soil Classification Groups GW, GP, GM, SW, SP, and 
SM, or a combination of these groups; free of rock or gravel larger than three inches in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

 
B. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CD, MH, OM, 

and PT according to ASTM D2487, or a combination of these groups, unless otherwise 
required in the Remedial Design.  Where soils of these groups are specifically required in 
the Remedial Design, the soils shall be considered satisfactory only for the specific use 
for which they are specified.  Unsatisfactory soils also include satisfactory soils not 
maintained within two percent of optimum moisture content at time of compaction. 
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C. Fill Materials:  See Materials and Performance (M&P) – Section 02206 (titled Selected 
Fill) for a complete listing and description of the fill materials identified in the Remedial 
Design. 

 
2.02 EROSION AND SEDIMENT CONTROLS 
 

A. Refer to M&P – Section 01110 (titled Environmental Protection Procedures) for erosion 
and sediment control product requirements. 

 
PART 3 - EXECUTION 
 
3.01 UNAUTHORIZED EXCAVATION 
 

A. Description 
 

1. Whenever excavations are carried beyond or below the lines and grades shown 
on the Design Drawings, or directed by the Engineer, all such excavated space 
shall be backfilled as directed by the Engineer.  All refilling of unauthorized 
excavations shall be at the Contractor’s expense. 

 
2. All material that slides, falls, or caves into the established limits of excavation 

areas due to any cause whatsoever, shall be removed and disposed of at the 
Contractor’s expense and no extra compensation will be paid the Contractor for 
any materials ordered for refilling the void areas left by the slide, fall, or cave-in. 

 
3.02 EXCAVATION DEWATERING 
 

A. General 
 

1. The Contractor shall, at all times, provide and maintain proper and satisfactory 
means and devices for the removal of all water currently present within and/or 
entering the excavation area, and shall remove all such water as it may collect, in 
such manner as shall not interfere with the prosecution of the work.  Additional 
information associated with excavation dewatering is provided in M&P – Section 
02415 (titled Impacted Material Handling and Excavation Procedures).  

 
2. Water pumped or drained from the excavation or other areas of the site shall be 

handled/managed in a suitable manner approved by the Engineer and without 
injury to adjacent property, the work under construction, or to pavement, roads, 
drives, and water courses.  Water shall be collected, containerized, and 
transported offsite for treatment/disposal.  Additional information regarding 
water handling/management is provided in M&P – Section 02415 (titled 
Impacted Material Handling and Excavation Procedures) and the Waste 
Management Plan, included as Appendix I to the Remedial Design.    
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B. Work Included 
 

1. The construction and removal of dewatering systems. 
 

3.03 TEMPORARY STOCKPILING OF MATERIALS 
 

A. Excavated Materials 
 

1. Excavated materials shall be direct-loaded into vehicles and transported to an 
appropriate offsite, Owner-approved low temperature thermal desorption (LTTD) 
facility for treatment/disposal. 

 
2. In certain instances, excavated soils destined for offsite LTTD treatment/disposal 

may require stockpiling (e.g., based on the availability of waste transporters).  
These soils may only be stockpiled within the limits of the excavation area and 
shall be transported offsite for treatment/disposal within 24-hours, unless a 
longer duration is approved by the Owner.  There shall be no stockpiling of 
excavated soils within any other portion of the site unless otherwise specified in 
the Remedial Design or approved by the Owner. 

 
3. Excavated debris (e.g., brick, concrete, stone, etc.) not suitable for offsite LTTD 

treatment/disposal shall be segregated as appropriate from other excavated 
materials, downsized (as required by the waste transportation and disposition 
vendors), and stockpiled onsite within a fully lined roll-off container for 
characterization prior to offsite disposal at an Owner-approved facility.  The 
lined roll-off container shall be covered at all times (i.e., during both work and 
non-work hours) with a minimum 10 mil thick plastic cover, except when 
materials are actively being placed or removed.  The cover shall be properly 
anchored to prevent uplift due to wind conditions and shall be maintained for the 
duration of excavation activities.  The Contractor shall not be permitted to 
dispose of any debris offsite prior to receipt of characterization sample results for 
review by the Owner/Engineer. 

 
4. All segregation and downsizing of excavated debris shall be conducted within the 

limits of the excavation area.  The Contractor shall mobilize debris 
crushing/downsizing equipment prior to initiating excavation activities to 
minimize potential work delays once/if materials requiring downsizing are 
encountered.  Emission controls shall be employed, as necessary and to the 
satisfaction of the Owner/Engineer, during these activities. 

 
5. Excavated materials shall only be stockpiled in locations approved by the Owner 

so as not to endanger the work, and so that easy access may be had at all times to 
all parts of the excavation area.  Stockpiled materials shall be kept neatly piled 
and trimmed, so as to cause as little inconvenience as possible to public travelers 
or adjoining property holders. 
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6. The Contractor shall supply an adequate supply of BioSolve® (or approved 
equivalent), sprayers, vapor-suppressant foam, and a foaming unit for the 
duration of the Project. These items will be used accordingly to suppress 
dust/vapors/odors in accordance with this Remedial Design.  

 
7. Based on site conditions, the Owner may elect to limit the maximum allowable 

stockpile size.  Limitations to stockpile size shall be performed at no additional 
expense to the Owner. 

 
8. Special precautions must be taken to permit access at all times to fire hydrants, 

fire alarm boxes, police and fire department driveways, and other points where 
access may involve the safety and welfare of the general public. 

 
B. Imported (Clean) Fill Materials 

 
1. There shall be no stockpiling of imported fill material at the site unless approved 

by the Owner. 
 
2. If stockpiling of imported fill material is approved by the Owner, stockpiles shall 

be covered at all times (i.e., during both work and non-work hours) with a 
minimum 10 mil thick plastic cover, except when materials are actively being 
placed or removed.  The cover shall be properly anchored to prevent uplift due to 
wind conditions and shall be maintained for the duration of backfilling activities. 

 
3. Imported fill materials shall only be stockpiled in locations approved by the 

Owner so as not to endanger the work, and so that easy access may be had at all 
times to all parts of the excavation area.  Stockpiled materials shall be kept neatly 
piled and trimmed, so as to cause as little inconvenience as possible to public 
travelers or adjoining property holders. 

 
4. Based on site conditions, the Owner may elect to limit the maximum allowable 

stockpile size.  Limitations to stockpile size shall be performed at no additional 
expense to the Owner. 

 
5. Special precautions must be taken to permit access at all times to fire hydrants, 

fire alarm boxes, police and fire department driveways, and other points where 
access may involve the safety and welfare of the general public. 

 
3.04 DISPOSAL/TREATMENT OF MATERIALS 
 

A. Spoil Material 
 

1. Spoil material shall be direct-loaded and disposed of offsite at a location 
approved by the Owner.  Offsite transportation of such material shall be the 
responsibility of the Contractor. 
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2. The Contractor shall be responsible for stabilizing spoil material prior to the 
transportation of such material to the approved offsite treatment/disposal facility.  
The means and methods of stabilization shall be in accordance with the Remedial 
Design.  At a minimum, spoil material must pass Paint Filter testing procedures 
prior to the transportation of such material to the approved offsite 
treatment/disposal facility. 

 
3.05 EXCAVATION SUPPORT 
 

A. The Contractor shall furnish and place all sheeting, wales, braces, and other necessary 
appurtenances, necessary to prevent damage to the work and for the safety of his 
employees, the general public, or adjacent property.  Such work shall be in complete 
accordance with the Design Drawings, M&P – Section 02205 (titled Excavation Support 
and Protection), and all details of applicable codes, rules, and regulations. 

 
B. Sheeting and bracing work shall comply with the Occupational Safety and Health 

Administration (OSHA). 
 
C. Sheeting and bracing shall be removed in accordance with the Design Drawings and 

M&P – Section 02205 (titled Excavation Support and Protection) in such a manner as to 
prevent loosening and caving of the sides of the excavation area, and to prevent damage 
to finished work or adjacent structures and property. 

 
D. As soon as withdrawn, all voids left by the removal of the sheeting and bracing shall be 

carefully filled with rodded and tamped type “D” washed sand, as specified in M&P – 
Section 02206 (titled Selected Fill). 

 
3.06 BACKFILLING 
 

A. General 
 

1. All excavated areas shall be backfilled to the original surface of the ground or to 
such other grades as shown on the Design Drawings, or directed by the Engineer. 

 
2. Backfilling shall be done with satisfactory soils or specified materials, as 

appropriate. 
 

3. Backfill material placed within the excavation area at depths greater than four 
feet below ground surface shall be amended by the Contractor with a slow-
release oxygen compound (during placement), as specified in M&P – Section 
02206 (titled Selected Fill). 

 
4. Any settlement occurring in the backfilled excavation area shall be refilled and 

compacted at the expense of the Contractor. 
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B. Compaction Requirements 
 

1. Unless otherwise specified in the Remedial Design, the degree of material 
compaction specified for the items listed in Table 1 below shall be the minimum 
required. 

 
2. Unless the Contractor can successfully demonstrate that his methods will produce 

the required degree of compaction throughout the entirety of each lift, materials 
to be compacted shall be placed in layers not exceeding the uncompacted 
thicknesses listed in Table 1 below. 

 
3. Moisture/density tests shall be performed, at the Contractor’s expense, on all soil 

materials by a certified geotechnical testing laboratory, in accordance with 
ASTM Standard D698 (Method to be determined based on material gradation), 
prior to placement. Laboratory moisture/density testing shall be performed on at 
least one sample of each fill material type delivered to the site.  Additional tests 
shall be performed if requested by the Engineer. 

 
4. Prior to backfilling, the contractor will establish a test pad area adjacent to the 

excavation area.  A maximum lift of 18 inches loose backfill will be placed and 
compacted on the test pad in accordance with Table 1 (Item 1) with the same 
equipment to be used within the excavation area.  The compaction effort and 
moisture content of the material will be recorded, along with the in-place density 
of the test pad.  A minimum compaction effort will be established to achieve the 
desired soil compaction standard. 

 
5. Backfill materials shall be placed in horizontal lifts no greater than 18 inches in 

loose thickness within the excavation area.  Following confirmation of the 
moisture content being within ±2% of the moisture content from the test pad 
work by the Contractor's test laboratory, the Contractor shall make the minimum 
compaction effort on the entire lift as developed from the test pad work described 
above.   This procedure shall be followed until the backfill depth reaches 
approximately six feet below original grade. From six feet below original grade 
to the ground surface, in-place density testing on each lift as described below 
shall be performed. 

 
6. In-place density shall be determined by ASTM D1556 or ASTM D2922 and shall 

be expressed as a percentage of maximum dry density.  In-place density testing 
shall be performed at an approximate minimum frequency of one per lift or 500 
cubic yards of material placed, and at various elevations within the backfill area 
or other frequencies deemed necessary by the Engineer to reliably and 
consistently determine the compaction level being achieved.   

 
7. Where required to obtain the optimum moisture content, sufficient water shall be 

added during placement and compaction activities to achieve the specified 
minimum density of the material.  If, due to rain or other causes, the material 
becomes too wet and cannot be compacted as specified, the Contractor shall 
mechanically adjust (reduce) the moisture content of the material as required to 
achieve the required degree of compaction. 
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8. Minimum field compaction requirements listed in Table 1 (below) are expressed 
as a percentage of the maximum dry unit weight of the material as determined by 
the geotechnical testing laboratory. 

 
Table 1 – Minimum Compaction Requirements 

 

Type of Backfill 

Maximum 
Uncompacted 

Fill Layer 
Thickness 

Minimum 
Compaction 

Per ASTM 
Method 

1. General/Select Fill Above 
Prepared Sub-grade 18” 95% D698 

2. General/Select Fill Above 
Geotextile 6” 

Compact by 
Placing/Grading 
Only or as Noted 
on the Drawings 

Not 
Applicable 

3. Sub-grade for Paved 
Surfaces 6” 95% D698 

4. Type “A” Granular Fill for 
Northern Gas Holder 12” 

Compact by 
Placing/Grading 

Only 

Not 
Applicable 

5. Type “B” Crushed Stone 6” 
Compact by 

Placing/Grading 
Only 

Not 
Applicable 

6. Type “C” Granular Fill for 
Northern and Southern Gas 
Holder 

12” 
Compact by 

Placing/Grading 
Only 

Not 
Applicable 

7. Type “E” Run-of-Bank 
Gravel 6” 95% D698 

8. Topsoil 6” 
Compact by 

Placing/Grading 
Only 

Not 
Applicable 

9. Sand/Bentonite 6” Two passes with 
plate tampler 

Not 
Applicable 

 
The Contractor shall be responsible for all damage or injury done to pipes, 
structures, any other existing or new site features, property, or persons due to 
improper placement and/or compaction activities. 

 
3.07 OTHER REQUIREMENTS 
 

A. Hauling Material on Streets 
 

1. When it is necessary to haul material over the streets or pavement, the Contractor 
shall provide suitable tight vehicles so as to prevent deposits on the street or 
pavements.  In all cases where any materials are dropped from the vehicles, the 
Contractor shall clean up the same as often as required to keep the crosswalks, 
streets, and pavements clean and free from dirt, mud, stone and other hauled 
material. 
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2. The Contractor shall have appropriate traffic controls (e.g., flag men, signs, etc.) 
in place and shall coordinate the hauling of waste materials (e.g., soil, water, 
debris, etc.) and imported backfill material on public roadways.  Additional 
information regarding traffic controls is provided in the Maintenance and 
Protection of Traffic Plan (included as Appendix H to the Remedial Design).  

 
B. Dust Control 

 
1. It shall be the sole responsibility of the Contractor to control dust in accordance 

with M&P – Section 01110 (titled Environmental Protection Procedures) to such 
a degree that it will not endanger the safety and welfare of the general public. 

 
2. Community air monitoring shall be conducted in accordance with M&P – 

Section 02508 (titled Air Monitoring Program) and the Community Air 
Monitoring Plan (included as Appendix G to the Remedial Design).  

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. Rock and debris removal to facilitate excavation to the vertical and horizontal 
limits shown on the Design Drawings or as directed by the Engineer. 

 
2. Backfill (with acceptable materials) of areas from which rock and/or debris have 

been removed. 
 

B. Related Work Specified Elsewhere 
 

1. Section 02201 – Earthwork 
 

2. Section 02205 – Excavation Support and Protection 
 

3. Section 02415 – Impacted Material Handling and Excavation Procedures 
 

C. Definitions 
 

1. Rock - All pieces of ledge or bedrock, boulders, or masonry larger than ½-cubic 
yard in volume. 

 
2. Debris - Man-placed buried material, including brick, concrete slabs, abutments, 

foundations, demolition debris, and miscellaneous fill materials. 
 
PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION 
 
3.01 REMOVAL 
 

A. General 
 

1. All existing pipes or structures to remain that are exposed during excavation 
activities shall be adequately protected from damage before proceeding with 
material removal. 

 
2. The Owner and Engineer reserve the right to alter rock and debris removal 

techniques and activities, as required. 
 

3. The Owner and Engineer reserve the right to discontinue rock and debris removal 
techniques and activities at any time. 
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B. Repair of Damages Due to Removal 
 

1. Any injury or damage to the work or to existing pipes or structures shall be 
repaired or rebuilt at the Contractor’s expense.  In case damage occurs to any 
portion of a pipeline or structure, or to the material surrounding or supporting the 
same, the Contractor shall:  immediately notify the Owner and Engineer; remove 
such damage; collect/containerize/characterize/appropriately dispose of materials 
released from the pipeline or structure; and furnish such material and perform 
such work of repairs or replacements. 

 
C. Explosives 

 
1. At no time shall explosives be used at the site. 

 
3.02 MATERIAL CRUSHING 
 

A. The Contractor shall provide all crushing equipment onsite (i.e., mobilize this equipment 
prior to initiating excavation activities). 

 
B. The Contractor shall perform all crushing activities to facilitate disposal of such materials 

at an Owner-approved facility. 
 

C. The Contractor shall include the crushing of various materials (i.e., the at-grade building 
foundation and former northern gas holder) in the construction schedule. 

 
3.03 EXCAVATION AND BACKFILL 
 

A. Rock and debris removal and backfilling shall be performed in accordance with the 
applicable provisions of Materials and Performance (M&P) – Section 02201 (titled 
Earthwork). 

 
B. Excavated rock and debris, as specified, shall be disposed of in accordance with the 

provisions of M&P – Section 02415 (titled Impacted Material Handling and Excavation 
Procedures) and shall be replaced with the quantity of acceptable material required for 
backfilling. 

 
 

- END OF SECTION - 



MP-02203-1 
B0036698 

 
MATERIALS AND PERFORMANCE – SECTION 02203 

 
SITE GRADING 

 

1/18/2010 
G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324-Appx B - Tech Specs\MP 02203-Site Grading.doc 

PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. The Contractor shall complete all rough and final grading to the elevations 
presented on the Design Drawings or as directed by the Engineer. 

 
2. The Contractor shall provide survey verification and certification of existing 

surfaces, all prepared sub-grade elevations and final grade elevations as depicted 
on the Design Drawings or as directed by the Engineer, and in accordance with 
Materials and Performance (M&P) – Section 01160 (titled Survey Control). 

 
3. The Contractor shall be responsible for all excavation, backfilling, compaction, 

slope protection, and erosion control required to complete site grading, as 
specified herein. 

 
B. Related Work Specified Elsewhere 

 
1. Section 01160 – Survey Control 

 
2. Section 01720 – Project Record Documents 

 
3. Section 02201 – Earthwork 

 
4. Section 02208 – Restoration of Surfaces 

 
5. Section 02209 – Clearing 

 
1.02 SUBMITTALS 
 

A. Record Drawings shall be stamped and signed by a New York State-licensed Land 
Surveyor or Professional Engineer. 

 
PART 2 - PRODUCTS 
 
2.01 DESCRIPTION 
 

A. Rough and final site grading shall be as specified on the Design Drawings or as directed 
by the Engineer. 
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PART 3 - EXECUTION 
 
3.01 PLACEMENT 
 

A. The Contractor shall moisture condition the soil fill as necessary to meet the compaction 
requirements as specified in M&P – Section 02201 (titled Earthwork). 

 
B. The Contractor shall maintain survey control.  All final surface elevations (following 

restoration) shall be verified, and a Record Drawing depicting final (as-built) grades shall 
be produced, stamped by a New York State-licensed Land Surveyor or Professional 
Engineer, and submitted by the Contractor to the Engineer for review. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. Furnish, install, monitor, and maintain excavation support and protection systems 
in accordance with this Section and the Design Drawings.  Excavation support 
and protection systems shall be capable of supporting excavation sidewalls, and 
resisting soil and hydrostatic pressures and superimposed and construction loads.  

 
a. Install excavation support and protection systems without damaging 

existing buildings, pavement, embankments, subsurface utilities and 
other improvements adjacent to the excavation. 

b. Prevent surface and groundwater from entering excavations by means of 
applying a sealant to excavation support and protection system.  Surface 
water or groundwater that enters the excavation will be handled/managed 
in accordance with the requirements of Materials and Performance 
(M&P) – 02415 (titled Impacted Material Handling and Excavation 
Procedures). 

c. Minimize groundwater upwelling within excavations by installing steel 
sheet piling into a subsurface confining unit. 

 
2. All labor, materials, equipment, surveys and services necessary for or incidental 

to the following: 
 

a. Furnishing and driving of the temporary steel sheet pile. 
b. Prevent water leakage through the sheet pile interlocks. 
c. Furnishing, installation, and removal of temporary bracing system: 

consisting of, but not limited to support brackets, wales, struts, wood 
blocking, stiffeners, and corner bracing. 

d. Removing and decontaminating/cleaning temporary sheet piles. 
 

3. In addition to identifying the technical requirements related to this component of 
the project, this specification also establishes the Owner’s expectations regarding 
the steel sheeting installation, including the level of effort to be put forth by the 
Contractor concerning the installation activities.  Specifically, in the event that 
field conditions limit the effectiveness of standard installation equipment and 
practices and/or preclude the advancement of the steel sheeting to the design 
configuration, the Contractor will be required to implement one or more of the 
contingency measures identified in this Section or an Owner-approved alternate 
approach identified by the Contractor. 
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It is the Contractor’s responsibility to thoroughly review the sheet pile wall 
design configuration and the available information concerning subsurface 
conditions.  From this review, the Owner anticipates that the Contractor will 
review and understand the scope of the steel sheeting installation and the nature 
of the subsurface conditions that may be encountered during installation.  The 
Owner also anticipates that the Contractor will provide the materials, equipment, 
and level and experience of labor necessary to install the steel sheeting consistent 
with the Remedial Design. 

 
Based on the design configuration and existing subsurface information, 
additional measures (contingency measures) may be necessary above and beyond 
the standard methods typically employed to install steel sheeting.  The Contractor 
must recognize and respond to field conditions that could result in difficulties 
and/or an inability to achieve the design configuration.  In addition, the 
Contractor must be fully equipped and prepared to implement contingency 
measures if difficulties are encountered during installation.  This Section 
identifies several contingency measures that the Contractor shall be prepared to 
implement.  In addition, the Contractor is encouraged to identify possible 
alternate means and methods for advancing the steel sheeting in difficult 
installation areas.  Such alternate means and methods must be identified and fully 
described by the Contractor and approved by the Owner prior to implementation 
(it is preferred that the Contractor identify potential alternate approaches in 
his/her bid proposal, to be given an adequate level of consideration).  The 
contingency measures identified in this Section, as well as any potential 
Contractor-proposed and Owner-approved alternate means and methods, 
represent “best efforts” related to the installation of the steel sheeting, and 
specifically the extent of the Contractor’s obligations with respect to the level of 
effort, equipment, labor, experienced personnel, and materials necessary to install 
sheet piling. 
 
In the event that after “best efforts” have been implemented, the steel sheeting 
still does not achieve the design depth, the method to be employed to address this 
condition will be discussed between the Contractor, Owner, and Engineer to 
formulate an approach (if an alternate approach is going to be proposed to the 
NYSDEC) to address impacted materials to the depths depicted in the Remedial 
Design. 
 

4. Excavations will not extend below the limits depicted on the Design Drawings 
unless the Engineer (in consultation with the Owner and NYSDEC) determines 
that such work can be conducted in a safe manner.   
 

B. Related Work Specified Elsewhere 
 

1. Section 01160 – Survey Control 
 

2. Section 01720 – Project Record Documents 
 



MP-02205-3 
B0036698 

 
MATERIALS AND PERFORMANCE – SECTION 02205 

 
EXCAVATION SUPPORT AND PROTECTION 

 

1/18/2010 
G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324-Appx B - Tech Specs\MP 02205-Excavation Support.docx 

3. Section 02201 – Earthwork 
 

4. Section 02415 – Impacted Material Handling and Excavation Procedures 
 
1.02 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS 
 

A. Driving and Erecting:  Installer shall be regularly engaged in the driving and erection of 
steel sheet piling. 

 
B. Qualifications of Welders:  In accordance with the American Welding Society (AWS), 

and qualified within the past year. 
 

C. Codes and Standards 
 

1. American Welding Society (AWS). 
 
2. American Society for Testing and Materials (ASTM). 

 
3. American Institute of Steel Construction (AISC). 

 
D. Drilling operators and foreman shall have a minimum of three years experience installing 

steel sheet piling. 
 
1.03 SUBMITTALS 
 

A. Certification:  Provide documentation of agreement with licensed installer for provisions 
of quality control service for the sheet pile installation.    Provide current welder 
certifications for personnel to perform welding.  Only personnel with current 
certifications will be permitted to weld materials. 

 
B. Sheet Pile Installation Plan:  Submit a Sheet Pile Installation Plan that describes the 

anticipated approach for installing the steel sheeting to the design configuration, 
assuming that no significant installation difficulties are encountered.  The plan shall 
include details of proposed methods to drive sheeting to the depths indicated on the 
Design Drawings and references to specific equipment makes/models and level of effort 
that will be used for standard steel sheet pile installation.  The installation plan shall 
identify certain contingency measures (prior to those identified in Part 3.03 below) that 
the Contractor would employ in response to difficult subsurface conditions, including but 
not limited to, different hammer sizes and vibratory frequencies and attempts to partially 
extract and then re-advance a given sheet.  The Sheet Pile Installation Plan shall also 
describe quality control measures and equipment that will be used to ensure tight 
interlocking joints are maintained in order to minimize water seepage through the sheet 
pile interlocks.  This plan will also include the materials to be used during sealing 
activities and application techniques. 
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C. Sheet Pile Installation Template:  Shop drawings showing all details and specifications of 
template components used to insure vertical and horizontal alignment is maintained 
during sheet pile installation. 
 

D. Sheet Pile Driving Plan:  The Contractor shall submit a Sheet Pile Driving Plan, which 
outlines detailed pile placement, method to achieve vertical placement, quality control 
measures, and method to minimize water seepage through the sheet pile interlocks. 

 
E. Mill test documentation for piling to be used on Project. 

 
F. Manufacturer’s data that indicates the structural properties of the piling section(s) to be 

used, including I, S, moment capacity, thickness, and width/depth dimensions. 
 

G. Proposed welding procedures and certification of welders. 
 

H. Number of years continuously engaged in sheet pile installation and summaries of 
representative Project experience. 

 
I. Resumes for key Contractor/subcontractor personnel, including project manager, onsite 

superintendent/foreman, onsite health and safety officer, and equipment operators. 
 

J. List of equipment, including ‘cut sheets’, anticipated to be used for the installation of the 
sheet piling.  For the sheet pile installation, the Contractor will include certification that 
each pile hammer delivered to the site is suitable for the anticipated conditions, including 
with regard to impact energy, static weight, and overhead clearance. 

 
K. Inclinometers:  Details regarding inclinometers to be used to monitor movement during 

excavation activities.  Details shall include Manufacturer’s specifications and 
installation/operating procedures. 

 
L. Health and Safety Plan 
 

1. Prepared/signed by a Certified Industrial Hygienist (CIH) that outlines the details 
of the measures that shall be taken to ensure worker and public health and safety 
at the site during the construction activities. 

 
1.04 COORDINATION 
 

Notify the Engineer at least five days prior to beginning excavation support and protection 
installation operations at any location.  Notification shall not relieve the Contractor of its 
responsibilities for performing the work in accordance with the Remedial Design.  Prior to 
notification, the Contractor shall ensure that all required submittals have been submitted to the 
Engineer and returned by the Engineer as “Reviewed” or “Reviewed and Noted”. 
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1.05 PROJECT CONDITIONS 
 

A. Employ a qualified land surveyor and establish exact elevations and northing and easting 
coordinates at fixed points (as shown on the Design Drawings) to act as control points.  
Clearly identify benchmarks and record existing elevations. 

 
1. During installation and extraction of excavation support and protection systems, 

regularly resurvey benchmarks, and maintain an accurate log of surveyed 
elevations and positions for comparison with original elevations and positions.  
Promptly notify Engineer if changes in elevations or positions occur or if cracks, 
sags, or other damage is evident in adjacent construction. 

 
2. Prior to advancing sheet pile in certain areas, the remnants, or intact elements of 

below ground structures (e.g., the at-grade building foundation and former 
northern gas holder) may require demolition and removal in these areas.  
Following discussions with the Engineer regarding the presence of such features, 
the Contractor shall conduct these activities to facilitate sheet pile installation and 
achieve the removal limits specified in the Remedial Design. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 

A. All materials shall be new and undamaged, unless otherwise directed by the 
Owner/Engineer, and shall conform to pertinent AISC, ANSI, ASTM or other industry 
standards.  Unless specified otherwise in other Sections, all materials in fabricated metal 
items shall conform to the following requirements: 

B. Steel 

1. Plates and Shapes   ASTM A 36 

2. Pipe     ASTM A 53, Grade B, seamless 

3. Steel Tube    ASTM A 500, Grade B 

4. Bolts 
 

a. High Strength   ASTM A 325 
b. Unfinished   ASTM A 307, Grade B, cadmium plated 
c. Self-Locking Nuts 

Prevailing torque type  IFI-100, Grade A 
d. Flat Washers   ANSI B27.2 
e. Lock Washers   Spring type, ANSI B27.1 
f. Beveled Washers  ASTM A 325 or A 490 Bolts  
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5. Cast Iron    ASTM A 48, Class 25 or better 
 

C. Steel Sheet Piling (AZ-18-700 sections without discontinuities that may affect ability to 
drive vertical/plumb and water tightness) 

 
1. Interlocking steel sheet piling that meets or exceeds one of the following: 

 
a. ASTM A 328 
b. ASTM A 572 - Grade 50 and 55 
c. ASTM A 690 

 
2. Splicing of sheet piling is not permitted. 

 
D. Hammer 

 
1. Vibratory hammer. 
 
2. Single or double acting air or diesel hammer. 

 
E. Polyurethane Waterstop Sealant (Swellseal® WA - de neef®) 

 
1. Gunnable single component hydrophilic mastic. 
 
2. Swells to approximately 200% of its original volume when in contact with water 

and resists hydrostatic pressures of up to 492 feet of water column. 
 
2.02 GENERAL REQUIREMENTS 
 

B. General 

Except as otherwise specifically noted in the Remedial Design, or specified herein, all 
materials and work for structural steel and miscellaneous metal work shall be in 
conformance with applicable provisions of the latest edition of the AISC Steel 
Construction Manual. 

 
C. Connections  

1. Connections shall be as detailed in the Remedial Design and as defined in 
Section J (Design of Connections) in the latest edition of the AISC manual.  The 
shop fabricated portion of structural connections shall be bolted and/or welded as 
specified. Field bolt connections shall be made with ASTM A 325 high-strength 
bolts.   

2. Connections for miscellaneous metal work not included in the AISC definition of 
structural steel may be made with unfinished bolts.  All unfinished bolts shall be 
equipped with self-locking nuts or lock washers.  
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3. High strength bolts shall be installed using turn-of-nut tightening as described in 
"Specifications for Structural Joints Using ASTM A325 or A490 Bolts" as set 
forth in the AISC manual.  Beveled washers shall be used when the bearing faces 
of bolted parts have a slope of 1:20 or greater with respect to a plane 
perpendicular to the bolt axis.     

4. Field welded connections will not be acceptable for structural steel unless shown 
on the Design Drawings or specifically included in shop drawings and 
acknowledged by the Engineer.  Where structural or miscellaneous steel 
connections are welded, all butt and miter welds shall be continuous.  In addition, 
intermittent welds shall have an effective length of at least 2 inches and shall be 
spaced not more than 6 inches apart.   

D. Shop Fabrication  

1. Structural steel and miscellaneous metal shall be fabricated in conformance with 
dimensions, arrangement, sizes, and weights or thicknesses shown or stipulated 
on the Design Drawings.   

2. All members and parts, as delivered and erected, shall be free of winds, warps, 
local deformations, or unauthorized bends.  Holes and other provisions for field 
connections shall be accurate and shop checked, so that proper fit will result 
when the units are assembled in the field.  

E. Field Erection  

1. Structural steel and miscellaneous metal shall be stored on blocking so that no 
metal touches the ground and water cannot collect thereon.  The material shall be 
protected against bending under its own weight or superimposed loads.   

2. Before assembly, surfaces to be in contact with each other shall be thoroughly 
cleaned.  All parts shall be assembled accurately as shown on the Design 
Drawings Light drifting will be permitted to draw parts together, but drifting to 
match unfair holes will not be permitted.  Any enlargement of holes necessary to 
make connections in the field shall be done by reaming with twist drills.  
Enlarging holes by burning is prohibited. 

 
PART 3 - EXECUTION 
 
3.01 PREPARATION 
 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, dewatering, and other 
hazards that could develop during excavation support and protection system operations. 
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B. Install excavation support and protection systems to ensure minimum interference with 
roads, streets, walks, and other adjacent occupied and used facilities. 

 
C. Provide adequate clearance of support and protection systems within work areas to allow 

for proper installation/construction of required site features. 
 

D. Monitor excavation support and protection systems daily during excavation progress and 
for as long as excavation remains open.  Promptly correct bulges, breakage, or leaks, to 
ensure that excavation remains stable and free of standing water. 

 
E. Damages to or destabilizing  adjacent facilities, structures, pavement and/or earthen slope 

caused by activities associated with the installation or removal of the excavation support 
and protection systems shall be promptly repaired at the Contractor’s expense. 

 
F. Determine sheet piling layout and grade by survey. 

 
G. Establish necessary lengths as determined on the Design Drawings 

 
H. Locate and protect all underground utilities, piping, structures, etc. 
 
I. Locate and protect all aboveground utilities, structures, etc. 

 
3.02 PRE- AND POST-REMEDIAL ACTION SURVEY 
 

A. The Contractor shall obtain a licensed Professional Engineer certified in the State of New 
York for the performance of a pre-remedial action structural evaluation of the following 
structures: 

 
1. The private residence located immediately south of the former MGP property. 

2. The private residence located north of the parking area, north of the former MGP 
property. 

3. The restaurant located east of the former MGP property on the east side of Hancock 
Street. 

4. The building located east of the former MGP property on the east side of Hancock 
Street, south of the restaurant.  

5. The retaining wall located west of the parking area, north of the former MGP 
property. 
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The pre-remedial action survey shall be conducted prior to the initiation of remedial 
activities and a post-remedial action structural evaluation shall be conducted following 
the completion of the remedial activities. The structural evaluations (as performed by the 
licensed Professional Engineer) shall be prepared as two separate reports and at a 
minimum shall provide documentation (both in text descriptions and photographic 
documentation) detailing the pre- and post-remedial action structural conditions of the 
buildings listed above. The reports (pre- and post-) shall be certified and signed by the 
Professional Engineer and include recommendations for minimizing the potential for 
damage caused by the Project, as well as the type, frequency, location, an duration of 
monitoring activities.  

B. There is no separate payment for this work; all costs shall be included in the applicable 
bid items. A copy of each report, when completed, covering each structure inspected, 
shall be delivered to the Engineer/Owner (one copy each) within two weeks form 
completion of each field work event. The pre-remedial action survey report shall be 
submitted to the Owner and Engineer prior to Contractor mobilization to the site. 

3.03 INSTALLATION OF STEEL SHEET PILES 
 

A. The Contractor shall identify the presence of underground utilities or other obstructions. 
All underground utilities located within the pathway of the proposed steel sheet pile shall 
be removed, relocated, protected, or abandoned to facilitate installation of the steel sheet 
pile. 

 
B. The Contractor shall remove any material that stops driving prior to continuation of 

driving, or develop an alternative methodology, reviewed by the Engineer, for completing 
sheet pile system installation. 

 
C. Plumb steel sheet piling within four percent of pile length. 

 
D. Sheet piling shall be constructed so as to keep the excavations free from earth or surface 

water runoff (into the excavation). 
 
E. Sheet piling shall be installed using a template to maintain vertical and horizontal 

alignment during installation. 
 

F. Sheet piling shall be constructed to meet all safety requirements. 
 
G. All sheets shall interlock and be sealed in areas where groundwater may infiltrate.  The 

Contractor shall minimize leakage through the sheet pile joints (and other locations as 
required) by water proofing the interlocks as described below.  The Contractor is 
responsible for all delays, repairs, or additional work resulting from improper sealing of 
sheet pile interlocks at no cost to the Owner. 
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H. Apply polyurethane waterstop gunnable sealant (Swellseal® WA - de neef®)1 as follows: 
 

1. Must not be applied at ambient temperatures below 40ºF. 
 
2. The female interlock must be wire brushed clean and air blown so there is no 

scale, dust or debris in the annular space of the interlock.  Immediately after 
cleaning by the above procedure and prior to application of the Swellseal® WA, 
the female joint must be heated by flame (using a propane torch, or similar) to 
evaporate any moisture. 

 
3. Apply Swellseal® WA into the female section and move the material such that it 

is has an even thickness within the interlock (by mean of a brush, or similar).  
The interlock should be coated but not over coated (to prevent the male section 
from dragging on the Swellseal® WA during installation of the sheeting).  Use of 
an electric caulking gun (Albion or similar) is recommended for consistency and 
to increase productivity.  

 
4. The 10.5 oz. caulk tubes will yield approximately 20 linear feet coverage, and the 

20.0 oz. caulk tubes (used with the electric gun) will yield approximately 40 
linear feet of coverage using an average annular space interlock joint. 

 
5. Drive the sheeting (immediately as needed) or store them up to one month (the 

joint must be kept dry prior to installation).  Stored sheeting must be protected 
from precipitation or other weather conditions that may react with sealant 
materials.  Any sealant that has prematurely expanded prior to driving must be 
removed, the female interlock re-cleaned, and the sealant re-applied. 

 
6. Check the maximum annular space in the interlock area to ensure that enough 

Swellseal® WA is being applied. 
 

I. Set Up Sheet Piles 
 

1. Drive piles with equipment suitable for the conditions encountered.  The method 
and equipment selected shall deliver the necessary energy to drive the piling to 
the design depths as shown on the Design Drawings and minimize damage to 
each end of piling and adjacent interlocks.  Suitable procedures must be 
employed to prevent damage to pile tops and joints. 
 

2. Care should be maintained during pile pick-up to prevent damage due to 
excessive bending or twisting while positioning pile for driving.  In the opinion 
of the Engineer, twisted or bent pile sections may be rejected from use.   

 

                                                           
1   The Swellseal® WA – de neef® sealant is a hydrophilic, solvent-free material that will expand to approximately 200% of its 
original cured volume.  This sealant can be readily applied with standard caulking guns. 
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3. Monitor, prevent, and correct any tendency of sheet piles to bend, twist or rotate, 
and to pull out of interlock.  Care must be maintained throughout the installation 
process to ensure that piles do not declutch. The integrity of each pile and 
interlocked joint must be maintained during and after driving. 

 
4. Piles damaged or driven outside the above tolerances shall be replaced.  Any 

sheet pile ruptured in the interlock or otherwise damaged during driving shall be 
immediately pulled and replaced. 

 
5. The Contractor shall take necessary precautions to ensure adjacent piles do not 

penetrate deeper during pile installation. 
 

6. The Contractor shall pull any sheet pile that is known to have pulled out of 
interlock or is suspected of having tip or interlock damage. 

 
7. Splicing is not permitted. 

J. Bracing shall be installed to minimize ground movement and stabilize the sheet pile 
system. 

K. Inclinometers shall be installed as described on the Design Drawings to monitor 
movement during excavation activities. 

L. Temporary wales and bracing shall be removed, as appropriate and as indicated on the 
Design Drawings, during backfilling. 

 
3.04 VIBRATION MONITORING 

A. The Contractor shall subcontract an experienced third party firm to perform vibration 
monitoring.  

B. Vibration levels shall be in accordance with all federal, state and local laws, rules, and 
regulations.  

C. Pile driving shall only be permitted where utilities have been cleared and coordinated 
with the responsible utility prior to excavation near underground structures or utilities. 
All utilities identified within proposed excavation support limits shall be hand excavated 
to expose and confirm. All existing pipes or structures to be exposed during excavation 
shall be adequately protected from damage before proceeding with the pile driving 
operation.  
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D. Continuous monitoring of vibrations produced by the Contractor's vibration operations 
shall be performed by a third-party subcontractor retained by the Contractor at their own 
expense during pile driving activities. Seismographic readings will be taken along the 
northern, southern, and eastern boundaries of the former MGP property to monitor 
ground vibrations for the duration of intrusive site activities that may cause vibrations 
(e.g., installation of the excavation support system, excavation, backfilling, removal of 
excavation support systems, paving, etc.). The recordings will be monitored to confirm 
that ground vibrations are less than the United States Bureau of Mine Standards for 
structures. Daily results shall be provided to the Engineer by 9:00 AM following each 
day of monitoring.  The compiled results of all seismographic monitoring shall be 
submitted to National Grid at the completion of the remedial action in a Non-Structural 
Observation Report. 

E. Any injury or damage to the work or to existing pipes, facilities, or other structures 
resulting from vibration operations shall be repaired or rebuilt by the Contractor at the 
Contractor’s expense. Whenever vibrations may damage adjacent pipes, facilities, or 
structures, operations shall be discontinued and installed by other methods. No separate 
payment will be made for this change in methods. 

3.05 INCLINOMETER MONITORING 

A. The Contractor is responsible for furnishing and installing two working probe-style 
inclinometer measuring points in the locations indicated on the Design Drawings.  

B. The Contractor will retain a qualified drilling contractor to drill boreholes for 
inclinometer casing insertion to a depth of 5 feet below the tip elevation of the sheeting 
(west) of the excavation support area. 

C. The Contractor or drilling subcontractor will fill each borehole with grout, mixed as per 
the inclinometer casing manufacturer’s requirements, and insert the inclinometer casing 
into the wet grout, and apply a removable down force to the bottom of the casing during 
grout curing/setting. The orientation of the inclinometer casing grooves should be 
perpendicular to the west wall of the excavation support area. The Contractor needs to 
take all precautions as to not fill the inclinometer casing with grout. For each occurrence 
where it is observed that grout has leaked into the inclinometer casing, the Contractor is 
required to install an additional inclinometer monitoring point next to the affected 
inclinometer monitoring point 

 



MP-02205-13 
B0036698 

 
MATERIALS AND PERFORMANCE – SECTION 02205 

 
EXCAVATION SUPPORT AND PROTECTION 

 

1/18/2010 
G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324-Appx B - Tech Specs\MP 02205-Excavation Support.docx 

3.06 CONTINGENCY MEASURES FOR SHEET PILE INSTALLATION 
 

A. For the steel sheeting, the Contractor is expected to achieve the design configuration 
(including depths) through the use of conventional pile driving methods or through the 
use of “best efforts”.  If the steel sheeting cannot be installed to the design depth using 
the means and methods identified in the Contractor’s Sheet Pile Installation Plan (see Part 
1.03B above), the Contractor shall notify the Owner (if present onsite) and/or the 
Engineer.  Subsequently, the Contractor may participate in discussions with onsite 
personnel representing the Owner and NYSDEC regarding the potential implementation 
of one or more of the contingency measures identified below, and/or any Contractor-
identified/Owner-approved alternate approaches (refer to Part 1.03P below).  The 
contingency measures or alternate approaches to be implemented (if any) will consider 
the specific circumstances of the installation (e.g., depth of refusal, location of sheet pile 
relative to design depth, the depth of the confining unit, measures that have already been 
implemented, and experience gained elsewhere within the site), and will be at the 
direction of the Owner.  The Owner will coordinate with the NYSDEC prior to directing 
the Contractor with regard to implementation of contingency/alternative measures.  The 
following contingency measures shall be considered. 
 
1. Pre-Trenching – If surface/near-surface obstructions are encountered and/or 

anticipated, the removal of materials (e.g., cobbles, boulders, concrete slabs) can 
be considered.  Any such pre-trenching shall minimize the amount of materials to 
be removed, include provisions for managing the removed materials in 
accordance with the Remedial Design, shall not create unsafe/unstable 
conditions, shall not result in disturbances to areas outside of the Project Work 
Limits, and shall not extend into the water table.  Pre-trenching will likely be 
limited to the upper 8 feet (approximate) of the site or to the extent reasonably 
practicable considering the area where the pre-trenching is to occur.  It should be 
noted that the pre-trenching efforts may require the use of temporary shoring 
systems such as trench boxes or other pre-engineered systems.   

 
2. Pre-Drilling – Pre-drilling using 6-inch diameter augers to confirm the depth of 

the sheet pile refusal, possibly address/remove the obstruction, and/or further 
assess the nature of the obstruction and provide additional information to assess 
other/further contingency measures.  The pre-drilling will also be used in an 
attempt to open the obstruction by drilling through it (e.g., using a tricone bit).  
The spacing of pre-drilling location(s) shall be field determined. 

 
3. Pre-Driving – Pre-driving using a small diameter steel spud or a steel H-pile 

driven in location(s) where sheet pile refusal has occurred.  The spacing of the 
pre-driving location(s) shall be field determined. 

 
4. Off-Set Installation/Re-Alignment – If three consecutive sections of sheet pile 

meet refusal at depths less than the design depth, an off-set/re-aligned installation 
pattern can be considered. 
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B. As a supplement to the contingency measures identified above, and to fully represent and 
consider “best efforts” regarding attempts to achieve the steel sheeting design 
configuration, the Contractor is encouraged to identify other potential alternate means 
and methods of steel sheeting installation for review by the Owner.  Such alternate 
approaches shall consider other potential sheet pile installation measures (i.e., measures 
not included in the approved Sheet Pile Installation Plan) for installing sheeting in 
difficult subsurface conditions that the installer has used with prior success.  No field 
trails will be permitted until the Owner is satisfied that a potential alternate measure is a 
viable option.  To be considered as a potential alternate measure, any approach offered by 
the Contractor must be pre-approved by the Owner, fully described, and include: 

 
1. A detailed description of the alternate including cut-sheets (where applicable). 
 
2. An explanation of how the potential alternate approach would be implemented at 

the site. 
 

3. A summary of the alternate’s successful application in similar environs 
(including references for independent confirmation). 

 
4. A discussion of its specific applicability to the Project (e.g., the circumstances 

under which it may be considered for use, as well as its limitations). 
 
3.07 RECORDS 
 

A. Provide accurate records of each sheet pile installed.  Submitted records shall include the 
following information: 

 
1. Pile identification number, along with location. 

 
2. Date and time of driving. 

 
3. Model of hammer and energy rating. 

 
4. Elevation at top of pile. 

 
5. Length of sheet pile in the ground when driving is complete. 

 
6. Rate of penetration in feet/minute, as well as changes in rate of penetration and 

depth at which change occurred. 
 

7. Detailed remarks concerning alignment, obstructions, etc. 
 

8. Vibration records associated with each driven pile section. 
 

B. Mark identification number clearly visible on each sheet pile with a waterproof marking 
device, within two feet of the top, before driving is initiated. 

 
C. Spray paint all sheet piles rejected from the work for any reason, at the time of rejection, 

with the letter “X” within three feet of both ends. 
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3.08 REJECTION 
 

If excavation system components are rejected from the work because of deviation from location, 
plumbness requirement, excessive bending, twisting, pulling out of interlock, or other reasons, the 
Contractor shall take suitable corrective action at no additional cost to the Owner and such 
corrective action shall be reviewed by the Engineer.  Suitable action includes extracting, 
furnishing, and driving of replacement sheet piles, so that all sheet piles installed meet the 
requirements of this Section and as indicated on the Design Drawings. 

 
3.09 EXTRACTION AND REPAIRS 
 

A. Remove excavation support and protection systems when approved by the Engineer and 
when construction has progressed sufficiently to support excavation and bear soil and 
hydrostatic pressures.  Remove in stages to avoid disturbing underlying soils or damaging 
structures, pavements, facilities, and utilities; repair the above items as needed.  

 
B. Once the sheeting is extracted the Swellseal® WA - de neef® sealant can be removed 

from the female joint by the hand peeling method (or wire brush as needed). 
 
C. All sheeting interlocks must be checked for damage and must be properly cleaned in 

accordance with the sealant manufacturer’s requirements prior to reuse.   
 
3.10 PROVISIONS FOR REUSE OF STEEL SHEET PILING 
 
Following extraction, the Contractor shall clean/decontaminate steel sheet piling and inspect for any 
damage that may have occurred while driving and/or extracting the piling.   Decontamination shall be 
performed in the decontamination area located north of the of the MGP holder excavation. As indicated 
on Design Drawing 7, the western sheet pile wall will remain following the soil excavation and 
backfilling activities.  
 

A. All piling must be approved by the Engineer for reuse prior to redriving. 
 

 
 - END OF SECTION -  
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. Selected fill materials shall be used for backfill as shown on the Design 
Drawings, as specified herein, or as directed by the Engineer. 

 
B. Related Work Specified Elsewhere 

 
1. Section 02201 – Earthwork 

 
2. Section 02202 – Rock and Debris Removal 

 
3. Section 02203 – Site Grading  

 
4. Section 02208 – Restoration of Surfaces 

 
5. Section 02415 – Impacted Material Handling and Excavation Procedures 

 
C. Definitions 

 
1. Any of the materials listed in Part 2.01C or other materials ordered by the 

Engineer. 
 
1.02 APPLICABLE CODES, STANDARDS, AND SPECS 
 

A. New York State Department of Transportation (NYSDOT) Standard Specifications 
 
B. ASTM International (ASTM).  The following ASTM specification is referred to in this 

Section and is to be considered a part of this Section: 
 

D422 Standard Test Method for Particle-Size Analysis of Soils 
 

C. New York State Department of Environmental Conservation (NYSDEC) Title 6 of the 
Official Compilation of Codes, Rules, and Regulations (6 NYCRR) Part 375 
(Environmental Remediation Programs) 

 
1.03 SUBMITTALS 
 

A. The name and location of the source of each proposed fill material. 
 
B. Laboratory test report for each proposed fill material indicating the grain-size profile 

(determined by ASTM D422). 
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C. For any offsite material proposed for use onsite as General Fill, Select Fill, or topsoil, the 
Contractor must provide the following information (for each material) at least three 
weeks prior to bringing such material onsite: 

 
1. Certification that the proposed fill material is from a NYSDOT-certified source. 
 
2. Results of analytical testing for volatile organic compounds (VOCs), semivolatile 

organic compounds (SVOCs), polychlorinated biphenyls (PCBs), 
pesticides/herbicides, and inorganics to demonstrate that the proposed fill 
material meets the commercial soil cleanup objectives outlined in 6 NYCRR Part 
375 (Environmental Remediation Programs). 

 
3. Certification that the laboratory used to analyze the proposed fill material is 

certified by the New York State Department of Health (NYSDOH) 
Environmental Laboratory Approval Program (ELAP) for the parameters being 
analyzed. 

 
D. Identification of the proposed slow-release oxygen compound (if other than specified) 

and required application rate. 
 
E. Manufacturer’s specifications for the proposed slow-release oxygen compound (if other 

than specified). 
 
F. Contractor’s proposed methods/procedures for mixing the slow-release oxygen 

compound with the backfill material. 
 
PART 2 - PRODUCTS 
 
2.01 LISTING OF FILL MATERIALS 

 
A. General Fill 
 

Clean soil must be suitable for sustaining vegetative growth and free of lumps and rocks 
larger than three inches, and free of loam organic matter, very soft clays, swelling clays, 
and fine uniform sands that may be difficult to compact. 

 
B. Select Fill 
 

Same material description as General Fill except that compacted surface of material shall 
be smooth and free of any loose stones, protrusions, and other sharp objects or foreign 
matter. 
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C. Granular Type Fill 
 

1. Type "A" 
 

Crushed Stone 
 

Thoroughly washed clean, sound, tough, hard crushed limestone or approved 
equal free from coatings.  Crushed stone shall have the following gradation by 
weight: 
 
Percent Passing    Sieve 

 100% 2 inch 
 25 - 60 1/4 inch 
 5 - 40 No. 4 
 0 - 10 No. 200 

 
2. Type "B" 

 
Crushed Stone 

 
Thoroughly washed clean, sound, tough, hard crushed limestone or approved 
equal free from coatings.  Crushed stone shall have the following gradation by 
weight: 
 
Percent Passing    Sieve 

 100% 1 1/2 inch 
 0 - 25 3/4 inch 
 0 - 5 1/2 inch 
 

3. Type "C" 
 

#2 Crushed Stone 
 

Thoroughly washed clean, sound, tough, hard crushed limestone or approved 
equal free from coatings.  Crushed stone shall have the following gradation by 
weight: 
 
Percent Passing    Sieve 

 100% 1 1/2 inch 
 90 - 100 1 inch 
 0 - 15 1/2 inch 
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4. Type "D" 
 

Washed Sand 
 

Washed coarse sand having the following gradation by weight: 
 
   Percent Passing    Sieve 
 100% 3/8 inch 
 95 - 100 No. 4 
 80 - 100 No. 8 
 50 - 85 No. 16 
 25 - 60 No. 30 
 10 - 30 No. 50 
 2 - 10 No. 100 

 
 
5. Type "E" 

 
Run-of-Bank Gravel 

 
Run-of-bank gravel or other acceptable granular material, free from organic 
matter, having the following gradation by weight: 

 
   Percent Passing    Sieve 
 100% 1 1/2 inch 
 30 - 65 1/4 inch 
 0 - 10 #200 sieve 

 
6. Type “F” 

 
 Filter Stone - thoroughly washed clean, sound, tough, hard crushed limestone or 

gravel free from coatings.  Gradation for filter stone shall be the following: 
 
 Percent 
 (%) Passing   Sieve 

 
100 1/2 inch 
20-100 1/4 inch 
0-15 No. 10 
0-5 No. 20 
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D. Any offsite materials proposed for use as General Fill, Select Fill, or topsoil must be from 
a NYSDOT-certified source, and results of analytical testing for VOCs, SVOCs, PCBs, 
pesticides/herbicides, and inorganics must be presented to demonstrate that the proposed 
fill materials meet the commercial soil cleanup objectives outlined in 6 NYCRR Part 375 
(Environmental Remediation Programs).  The laboratory used to analyze the proposed fill 
materials shall be certified by the NYSDOH ELAP for the parameters being analyzed.  
The laboratory shall be capable of providing detection limits at or below the commercial 
soil cleanup objectives outlined in 6 NYCRR Part 375 to allow for comparison of the 
analytical results to those objectives. 

 
E. The Contractor shall provide the analytical data to the Engineer at least three weeks prior 

to bringing any General Fill, Select Fill, or topsoil material onsite.  If sample results show 
that the proposed material does not meet the requirements, the Contractor must identify a 
new source for the material and provide the required data report for the new source of 
material prior to the use of such material onsite. 

 
F. Prior to importing fill materials to the site, Contractor shall submit a laboratory test report 

for each material type that indicates the grain-size profile of the material as determined 
by ASTM D422. 

 
2.02 SLOW-RELEASE OXYGEN COMPOUND 
 

A. Backfill material placed within the excavation area at depths greater than four feet below 
ground surface shall be amended by the Contractor with a slow-release oxygen 
compound (during placement). Backfill amendment shall be conducted within the 
excavation via excavator bucket mixing.  

 
B. The slow-release oxygen compound shall be EHC-O™ (as manufactured by Adventus), 

or approved equal.   
 
C. 3,200 pounds of EHC-O™ will be required to adequately amend the backfill material. 

 
PART 3 - EXECUTION 
 
3.01 GENERAL 
 

A. Fill materials shall be placed and compacted in accordance with M&P – Section 02201 
(titled Earthwork). 

 
B. Any settlements in the finished work shall be restored to design grade by the Contractor 

at no additional cost to the Owner. 
 
C. The slow-release oxygen compound shall be blended with the backfill material to create a 

generally uniform and homogenous mixture.  The Contractor shall implement dust 
control/suppression measures while blending/mixing the slow-release oxygen compound 
with the backfill material. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. All types of surfaces, sidewalks, curbs, gutters, culverts, and other features 
disturbed, damaged, or destroyed during the performance of the Project, shall be 
restored and maintained as specified herein and as shown on the Design 
Drawings. 

 
2. The quality of materials and the performance of work used in the restoration shall 

produce a surface or feature equal to or better than the condition of each before 
the Project began, as reviewed by the Engineer. 

 
B. Related Work Specified Elsewhere 

 
1. Section 02201 – Earthwork 

 
2. Section 02205 – Excavation Support and Protection 

 
3. Section 02210 – Topsoil and Seeding 

 
1.02 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS 
 

A. New York State Department of Transportation (NYSDOT) Standard Specifications 
 
1.03 SUBMITTALS 
 

A. The Contractor shall submit a schedule of restoration operations for review. 
 

B. The Contractor shall provide all details (e.g., materials list, shop drawings, etc.) for 
proposed restorations of concrete (i.e., sidewalks) and asphalt pavement (i.e., roadways) 
prior to restoring surfaces. Concrete and asphalt pavement surface restorations within 
local and state right-of-ways shall be approved by the Village of Fort Plain Department of 
Public Works and/or the New York Start Department of Transportation, as appropriate, 
prior to conducting surface restoration activities.  

 
1.04 SCHEDULE OF RESTORATION 
 

A. After an accepted schedule has been agreed upon, the schedule shall be adhered to unless 
otherwise revised and reviewed by the Engineer. 

 
B. The replacement of surfaces at any time, as scheduled or as directed, shall not relieve the 

Contractor of responsibility to repair damages by settlement or other failures. 
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PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION 
 
3.01 PERMANENT PAVEMENT REPLACEMENT 
 

A. The Contractor shall perform the permanent and final repaving of all streets, driveways, 
sidewalks, and similar surfaces where pavement has been removed, disturbed, settled, or 
damaged by or as a result of performance of the Project, by repairing or replacing with a 
new and similar pavement. 

 
1. The edges of existing asphalt pavement shall be saw-cut a minimum of 24 inches 

beyond the excavation or disturbed base, whichever is greater.    
 
2. The top surface shall conform to the grade of existing adjacent pavement and the 

entire replacement shall meet the current specifications of the local community 
for the particular types of pavement and/or as shown in the Design Drawings. 

 
3. Where the local community has no specification for the type of pavement, the 

work shall be done in conformity with the NYSDOT Standard Specification that 
conforms to the closest to the type of surfacing being replaced, as determined by 
the Engineer. 

 
4. When scheduled and within the time specified, the temporary pavement shall be 

removed and a base prepared, at the depth required by the local community or 
Highway Permit, to receive the permanent pavement. 

 
a. The base shall be in accordance with NYSDOT Standard Specification 

requirements and be brought to the required grade and cross-section and 
thoroughly compacted before placing the permanent pavement. 

 
b. Any base material which has become unstable for any reason shall be 

removed and replaced with compacted base materials as required by 
NYSDOT Standard Specifications. 

 
3.02 ASPHALT PAVEMENT 
 

A. The permanent asphalt pavement replacement for streets, driveways, and parking area 
surfaces shall be replaced with bituminous materials of the same depth and kind as the 
existing unless otherwise specified. 

 
B. Prior to placing of any bituminous pavement, a sealer as required by NYSDOT Standard 

Specifications shall be applied to the edges of the existing pavement and other features. 
 
C. The furnishing, handling, and compaction of all bituminous materials shall be in 

accordance with the NYSDOT Standard Specifications. 
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3.03 STONE OR GRAVEL PAVEMENT 
 

A. All pavement and other areas surfaced with stone or gravel shall be replaced with 
material to match the existing surface unless otherwise specified. 

 
1. The depth of the stone or gravel shall be at least equal to the existing. 

 
2. After compaction, the surface shall conform to the slope and grade of the area 

being replaced. 
 
3.04 LAWNS AND IMPROVED AREAS 
 

A. If topsoil has been removed from the area to be restored, the area shall be graded to a 
minimum depth of 6 inches below the proposed finish surface prior to placement of 6 
inches of new topsoil. 

 
B. If topsoil has not been removed from the area to be restored, the existing topsoil surface 

shall be loosened to a depth of 2 to 4 inches prior to reseeding. 
 
C. The furnishing and placing of topsoil, seed, and mulch shall be in accordance with 

Materials and Performance (M&P) – Section 02210 (titled Topsoil and Seeding). 
 
D. When required to obtain germination, the seeded areas shall be watered in such a manner 

as to prevent washing out of the seed. 
 
E. Any washout or damage which occurs shall be regraded and reseeded until a good sod is 

established. 
 
F. The Contractor shall maintain the newly seeded areas, including regrading, reseeding, 

watering, and mowing, in good condition in accordance with M&P – Section 02210 
(titled Topsoil and Seeding). 

  
3.05 OTHER TYPES OF RESTORATION 
 

A. Trees, shrubs, and landscape items damaged or destroyed as a result of the construction 
operations shall be replaced in like species and based on discussions with the property 
owner, unless otherwise directed by the Engineer. 

 
B. Fences destroyed or removed as a result of the construction operations shall be replaced 

in like size and material and shall be replaced at the original or new location, as shown on 
the Design Drawings, or as directed by the Engineer. 

 
C. Other site features removed or damaged as a result of the construction operations (e.g., 

sidewalks, curbs, etc) shall be restored in-kind to their original location and condition 
unless otherwise indicated in the Remedial Design, or as directed by the Engineer, the 
Village of Fort Plain Department of Public Works, or the New York State Department of 
Transportation. 
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3.06 MAINTENANCE 
 

A. The finished products of restoration shall be maintained in an acceptable condition for 
and during a period of one year following the date of substantial completion or other such 
date as set forth elsewhere in the Remedial Design. 

 
- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. Clearing and grubbing outside of the excavation limits and within the Project 
Work Limits (as needed), or as directed by the Engineer, of the following: 

 
a. Topsoil. 
b. Pieces of rock up to ½-cubic yard in volume. 
c. Trees and bushes. 
d. Pavements. 
e. Brush and scrub. 
f. Logs and stumps. 
g. Refuse and rubbish (on top of ground surface). 
h. Decayed and growing organic matter. 
i. Snow and ice. 

 
2. Cleared materials that come in contact with impacted or potentially impacted 

materials shall be handled in accordance with Materials and Performance (M&P) 
– Section 02415 (titled Impacted Material Handling and Excavation Procedures) 
and the Waste Management Plan, included as Appendix I to the Remedial 
Design. 

 
3. Cleared materials that do not come in contact with impacted or potentially 

impacted materials shall be stockpiled onsite, downsized (as appropriate and as 
required by the waste transportation and disposition vendors), and transported 
offsite to an appropriate Owner-approved disposal facility in accordance with all 
applicable rules and regulations (including local flow control regulations). 

 
4. All stockpiled materials shall be removed from the site within 24-hours of 

placement, unless a longer duration is approved by the Owner. 
 

5. The Contractor shall remove, replace, support, and protect all power and 
telephone poles and posts as required. 

 
B. Related Work Specified Elsewhere 
 

1. Section 01110 – Environmental Protection Procedures 
 

2. Section 02201 – Earthwork 
 

3. Section 02203 – Site Grading 
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4. Section 02208 – Restoration of Surfaces 
 

5. Section 02210 – Topsoil and Seeding 
 

6. Section 02415 – Impacted Material Handling and Excavation Procedures 
 

7. Section 02711 – Permanent Galvanized Chain Link Fence 
 
PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION 
 
3.01 GENERAL 
 

A. Tree Protection 
 

1. Any tree that will not, in the opinion of the Engineer, hinder construction or 
landscaping shall be protected. 

 
B. Monitoring Well Protection 

 
1. Existing monitoring wells designated on the Design Drawings shall be protected.  

 
C. Debris Removal 

 
1. Refer to Part 1.01A, Items 2 and 3 above.   

 
D. Chain Link Fence 

 
1. Existing chain link fence posts and appurtenances suitable for reuse shall be 

dismantled and stored for such, as directed by the Engineer. 
 

2. Existing chain link fence that is damaged shall be disposed of and replaced as 
directed by the Engineer in accordance with M&P – Section 02711 (titled 
Permanent Galvanized Chain Link Fence). 

 
E. Site and Access Clearing 

 
1. Any trees not subject to clearing, but damaged by the Contractor as part of 

construction activities, in the opinion of the Engineer, shall be removed and 
replaced by the Contractor at its own expense. 

 
2. To the extent practicable, existing vegetation and topsoil shall be left in place in 

areas that will not be subject to near-term construction activities. 
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F. Erosion and Sediment Control 
 

1. Erosion and sediment control procedures, inclusive of mulching, shall be 
implemented at the site in accordance with the Design Drawings and M&P – 
Section 01110 (titled Environmental Protection Procedures).  Erosion and 
sediment control shall occur as required prior to initiating clearing activities. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. The furnishing of topsoil, fertilizer, seed, and mulch; the preparation of the sub-
grade and the placing of the topsoil, fertilizer, seed, and mulch. 

 
2. The maintenance required until acceptance. 

 
B. Related Work Specified Elsewhere 

 
1. Section 02201 – Earthwork 

 
2. Section 02206 – Selected Fill 

 
3. Section 02208 – Restoration of Surfaces 

 
1.02 SUBMITTALS 
 

A. The Contractor shall submit the source location and associated data (including pH and 
organic content) for offsite topsoil. 

 
B. Analytical results for the proposed topsoil material.  Refer to Materials and Performance 

(M&P) – Section 02206 (titled Selected Fill) for laboratory and analytical testing 
requirements.  

 
C. Seed Certificates:  At least 14 days prior to seeding, submit certificates from seed 

vendors for each seed mixture required, stating botanical and common name, percentage 
by weight and percentages of purity, germination, and weed seed for each species. 

 
D. Mulch Information: At least 14 days prior to mulching, submit a description of the mulch 

material, the proposed mulching methods, and application rates. 
 

E. Fertilizer Information: At least 14 days prior to fertilizing, submit a description of the 
fertilizer material (including the chemical make-up), the proposed fertilizing methods, 
and application rates.   

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Topsoil shall be unfrozen friable clayey loam free from clay lumps, stones, roots, sticks, 
stumps, brush, and foreign objects.  The topsoil shall have a pH ranging between 5.0 and 
7.5 and an organic content between 5 and 20%, as determined by laboratory testing of 
representative samples. 
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B. Fertilizer shall be a standard-quality, commercial carrier of available plant food elements 
(a complete, prepared, and packaged material containing a minimum of 5% nitrogen, 
10% phosphoric acid, and 10% potash, or as recommended by the seed supplier). 

 
1. Each bag of fertilizer shall bear the manufacturer's guaranteed statement of 

analysis. 
 

C. Seed mixtures 
 

1. Permanent seed mixture shall consist of the following (or an approved 
equivalent): 
 

Type Variety Application Rate               
(lbs. per 1,000 sq. ft.) 

Birdsfoot trefoil3 
OR 
Common white clover3 

Empire/Pardee 
 

Common 

0.24 
 

0.2 
Tall fescue KY-31/Rebel 0.45 
Redtop 
OR 
Ryegrass (perennial) 

Common 
 

Pennfine/Linn 

0.05 
 

0.10 
Notes: 
1. lbs. = Pounds. 
2. sq. ft. = Square feet. 
3. Add inoculants immediately prior to seeding. 
4. Mix 0.1lbs. each of Empire and Pardee or 0.1 lbs. of Birdsfoot (of any mixture of Empire and 

Pardee) and 0.1 lbs. of white clover per 1,000 sq. ft. 
 

D. The Contractor shall select, supply, and install mulch material in accordance with this 
Section, the New York State Standards and Specifications for Erosion and Sediment 
Control, and/or as directed by the Engineer.   

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. The area to receive topsoil shall be graded to a depth of not less than six inches below the 
proposed finished grades shown on the Design Drawings or as directed by the Engineer. 

 
1. All debris and inorganic material shall be removed and the surface loosened for a 

depth of two inches prior to the placing of the topsoil. 
 

2. The topsoil shall not be placed until the sub-grade is in suitable condition and 
shall be free of excessive moisture and frost. 
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B. The fertilizer shall be applied uniformly at the rate of 15 pounds per 1,000 square feet, 
unless otherwise specified by the seed supplier. 

 
C. After the topsoil surface has been fine graded, the seed mixture shall be uniformly 

applied upon the prepared surface with a mechanical spreader at a rate of not less than 1 
pound per 1,000 square feet.    

 
1. Seeding and mulching shall not be done during windy weather. 

2. The seed shall be raked lightly into the surface and rolled with a light lawn roller 
to incorporate seed into the uppermost ½-inch of soil. 

 
D. The mulch shall be hand or machine spread to form a continuous blanket over the seed 

bed, approximately two inches uniform thickness at loose measurement.  Excessive 
amounts or bunching of mulch will not be permitted. 

 
1. Mulch shall be anchored by an acceptable method. 

 
2. Unless otherwise specified, mulch shall be left in place and allowed to 

disintegrate. 
 

3. Any anchorage or mulch that has not disintegrated at time of first mowing shall 
be removed.  Anchors may be removed or driven flush with ground surface. 

 
E. Seeded areas shall be watered as often as required to obtain germination and to obtain 

and maintain a satisfactory sod growth.  Watering shall be in such a manner as to prevent 
washing out of seed. 

 
F. Hydroseeding may be accepted as an alternative method of applying fertilizer, seed, and 

mulch.  If hydroseeding is the selected method of planting, the following shall also apply: 
 

1. Mulch materials shall be free of weeds and other foreign materials; free of 
growth or germination inhibiting ingredients; manufactured in such a manner that 
after addition and agitation in slurry tanks with water, the fibers in the material 
will become uniformly suspended to form a homogeneous slurry; dyed a suitable 
color to facilitate inspection of the placement of the material; and capable of 
forming an absorptive mat, which will allow moisture to percolate into the 
underlying soil. 

 
2. Seeding and mulching shall be a one-step process in which seed, fertilizer, 

hydraulic mulch, and mulch adhesive are applied simultaneously in a 
homogeneous water slurry via hydraulic seeder/mulcher. 
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3. Hydraulic Seeder/Mulcher: Apply seed, fertilizer, hydraulic mulch, and 
temporary cover adhesive using an acceptable hydraulic seeder/mulcher.  The 
hydraulic seeder/mulcher shall be equipped with mechanical agitation equipment 
capable of mixing the materials into a homogeneous water slurry and maintaining 
the slurry in a homogeneous state until it is applied.  The discharge pumps and 
gun nozzles shall be capable of applying the materials uniformly. 

 
4. Volume Certification: Hydraulic seeding/mulching equipment shall have the tank 

volume certified by a plate affixed by the manufacturer and confirmed by the 
Engineer by means of measurements or tests prior to the commencement of 
work.  This plate shall be affixed in plain view on the hydraulic seeder/mulcher 
and shall not be removed or altered.  The plate shall certify tank volume only, 
and shall imply equipment conformance to other requirements of this Section. 

 
5. Application of Materials: Measure the quantity of each material to be charged 

into the hydraulic seeder/mulcher tank either by mass or by a system of mass-
calibrated volume measurements acceptable to the Engineer.  Add the materials 
to the tank while it is being loaded with water.  Thoroughly mix the materials 
into a homogeneous water slurry and distribute uniformly over the designated 
surface area via the hydraulic seeder/mulcher.  Apply seed, fertilizer, and where 
applicable, hydraulic mulch adhesive within 2 hours of being charged into the 
hydraulic seeder/mulcher tank.  During loading of the hydraulic seeder/mulcher 
tank, add materials in the following sequence:  seed, then fertilizer, then, where 
applicable, hydraulic mulch and adhesive. 

 
6. Blend into existing adjacent grass areas to bond new growth to existing adjacent 

areas or to previous applications to form uniform surfaces. 
 

7. Seed mixture shall be applied in accordance with the manufacturer’s written 
instructions and Part 2.01 of this Section.  

 
3.02 MAINTENANCE 
 

A. All lawn areas shall be mowed by the Contractor before the new grass reaches a height of 
approximately four to six inches. 

 
B. Contractor shall maintain the newly seeded areas in good condition until seeded areas 

have established a minimum uniform 80-percent density of perennial vegetation and until 
acceptance by the Engineer, including regular mowing to a height of approximately two 
inches.  The Contractor shall be required to repair any areas of erosion and reseed as 
necessary until complete coverage and satisfactory sod growth is achieved. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. All labor, materials, equipment, and services necessary for furnishing and installing the 
geotextile fabric required for completion of the Project. 

 
1.02 SUBMITTALS 
 

A. Certification:  Provide to the Engineer a certificate stating the name of the manufacturer, 
product name, style number, chemical composition of the filaments or yarns, and other 
pertinent information to fully describe the geotextile.  The certification shall state that the 
furnished geotextile meets Minimum Average Roll Value (MARV) requirements of the 
Specification as evaluated under the manufacturer’s Quality Control (QC) Program.  
Certification shall be attested to by a person having legal authority to bind the 
manufacturer. 

 
B. Manufacturer’s standard warranty provided for the geotextiles. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Non-woven Geotextile:  For use as a cushion layer, an erosion control filter layer or as a 
separation layer underneath stone fill materials (e.g., washed gravel) shall have the 
MARV for each physical property listed below: 

 

Property Unit of Measure ASTM 
Test Method 

Minimum 
Average Roll 

Value 

Grab Tensile lbs. D4632 310 

Grab Elongation  percent D4632 50 

Mullen Burst psi D3786 650 

Trapezoidal Tear lbs D4533 120 

UV Resistance 
Percent retained @ 

500 hrs. D4355 80 

Unit Weight oz./yd.2 D5261 12.0 

Permittivity sec-1 D4491 0.9 

Apparent Opening Size mm D4751 100 
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B. Woven Geotextile:  For use as a stabilization layer underneath roadways or structures and 
shall have the MARV for each physical property listed below. 

 

Property Unit of Measure ASTM 
Test Method 

Minimum 
Average Roll 

Value 

Grab Tensile lbs. D4632 315 

Grab Elongation  percent D4632 12 

Mullen Burst psi D3786 600 

Trapezoidal Tear lbs D4533 113 

UV Resistance 
Percent retained @ 

500 hrs. D4355 70 

Puncture Strength lbs. D4833 145 

Unit Weight oz./yd.2 D5261 6.0 

Permittivity sec-1 D4491 0.05 

Apparent Opening Size mm D4751 0.43 
 

PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. Site Preparation 
  

1. Sub-grade shall be cleared of all sharp objects, tree stumps, and large stones. 
 

2. Sub-grade shall be graded and compacted as required to provide a uniform and 
stable surface.  

 
 B. Material Placement 
 

1. Geotextile material shall be placed (rolled out) in the direction of most frequent 
vehicular travel. 

 
2. Adjoining edges shall have a two- to three-foot overlap and shingled in a manner 

that prevents material rollup during aggregate placement. 
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3. Placement of the geotextile shall not be conducted during adverse weather 
conditions.  The geotextile shall be kept dry during storage and up to the time of 
deployment.  During windy conditions, all geotextiles shall be secured with 
sandbags or an equivalent approved anchoring system.  Removal of the sandbags 
or equal shall only occur upon placement of an overlying bedding layer. 

 
4. Proper cutting tools shall be used to cut and size the geotextile materials.  Care 

shall be exercised while cutting geotextiles. 
 

5. During the placement of geotextiles, all dirt, dust, sand, and mud shall be kept off 
to prevent clogging. 
 

6. Geotextile shall be covered within the time period recommended by the 
manufacturer, and in no case later than two weeks after its placement. 

 
7. In all cases, seams on slopes shall be parallel to the line of slope.  No horizontal 

seams shall be allowed on slopes. 
 

8. Aggregate shall be as specified in Materials and Performance (M&P) – Section 
02206 (titled Selected Fill) and placed in a manner which prevents damage to or 
dislodgement of underlying geosynthetics. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. All labor, materials, equipment, and services necessary to furnish and install 40-
mil High Density Polyethylene (HDPE) liner systems within the decontamination 
and other areas as indicated in the Remedial Design and to complete the 
associated quality control/quality assurance (QC/QA) activities. 

 
1.02 SUBMITTALS 
 

A. The manufacturer shall provide the necessary shop drawings showing all details required 
to ensure a water-tight installation to the Engineer a minimum of one week prior to liner 
installation.  The Contractor shall not proceed with installation until the Engineer 
provides a “Reviewed” or “Reviewed and Noted” response to the submittal.  

 
B. The manufacturer shall submit a separate QC/QA manual to the Contractor covering all 

phases of manufacturing and installation.  The Contractor shall submit a copy of the 
QC/QA manual to the Engineer prior to liner installation. 

 
C. The manufacturer shall furnish complete and detailed written instructions for the storage, 

handling, installation, seaming, inspection, repair, and QC/QA testing procedures of the 
liner to the Engineer prior to delivery of the liner material to the site. 

 
D. Results of all QC/QA testing shall be provided to the Engineer immediately upon 

completion of testing. 
 

E. The Contractor shall provide a written warranty stating that the liner materials and 
workmanship provided shall be free from defects for the duration of the Project.  Such 
written warranty shall provide for the complete repair or replacement including all 
incidental costs associated with the defect at no cost to the Owner.  All repairs or 
replacements shall be performed within a reasonable period of time as determined by the 
Owner/Engineer. 

 
F. The manufacturer/fabricator shall submit documentation to the Contractor (and Engineer) 

stating that the delivered liner material meets physical property requirements for the 
intended application.  Said documentation shall be provided prior to delivery of the liner 
material to the site. 

 



MP-02272-2 
B0036698 

 
MATERIALS AND PERFORMANCE – SECTION 02272 

 
GEOMEMBRANE – HDPE LINER 

 

1/18/2010 
G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\0251011324-Appx B - Tech Specs\MP 02272-Geomembrane HDPE.doc 

PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. HDPE Liner   
 

1. The geomembrane liner shall be made of HDPE, have minimum average 
thickness of 40 mil, and shall be manufactured from resin provided from one 
resin supplier.  The resin used in the liner material shall be identical to the HDPE 
material used in seam welding of the liner.  The liner material shall be free of 
defects such as holes or blisters, or any contamination by foreign matter. 

 
2. The delivered liner material shall meet the specification values according to the 

manufacturer’s/fabricator’s specification sheet.  The manufacturer/fabricator 
shall submit written certification that the delivered liner material meets the 
material specifications and complies with the National Sanitation Foundation's 
minimum requirements for that material. 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. All materials shall be placed, seamed, and tested in accordance with the manufacturer’s 
recommendations and specifications. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. All labor, materials, tools, and equipment necessary to furnish and install a 
geosynthetic drainage composite, herein referred to as “geocomposite”,  where 
specified in the Design Drawings. 

 
B. Related Work Specified Elsewhere 
 

1. Section 02201 – Earthwork 
2. Section 02206 – Selected Fill 
3. Section 02274 – Geomembrane – LLDPE Liner 

 
1.02 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS 
 

A.  American Society of Testing and Materials (ASTM) 
 
1.03 SUBMITTALS 
 

A. Manufacturer’s data for the geocomposite including physical properties and roll size. 
 
B. The origin (supplier’s name and production plant) and identification (brand name and 

number) of the geotextile and geonet used to fabricate the geocomposite. 
 
C. Geocomposite material sample. 
 
D. Manufacturer's quality assurance/quality control program. 
 
E. Written certification that the Minimum Average Roll Values (MARVs), provided under 2.02 

of this section, are guaranteed by the Manufacturer. 
 
F. Contractor's proposed transportation, handling, and storage techniques. 
 
G. Written certification by the Contractor that the field delivered geocomposite has not been 

damaged due to improper transportation, handling, or storage.  This certification shall be 
provided prior to the installation of the geocomposite. 

 
H. Prior to installing the geocomposite, the Installer shall certify in writing that the surface on 

which the geocomposite will be installed is acceptable.  The certification is subject to the 
review and approval or rejection by the Owner or Engineer. 
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I. Contractor’s written certification that all personnel installing the geocomposite are 
appropriately qualified through previous on-the-job experience installing geocomposites. 

 
J. The Contractor shall provide shop drawings depicting installation details, a panel layout 

diagram, and a description of proposed installation techniques. 
 
K. The Contractor shall provide quality control certificates for the geocomposite, which 

identifies the sections of field delivered material they represent, signed by a responsible party 
employed by the Manufacturer.  The quality control certificates shall include lot and roll 
identification numbers, testing procedures and results of quality control tests.  At a 
minimum, results shall be given in accordance with the Technical Drawings and 
Specifications for: 

 
1. Unit weight (geotextile component) (ASTM D 5261). 
2. Thickness (ASTM D 1777). 
3. Geotextile-geonet ply adhesion (ASTM D 7005/F904/GRI GC7). 
4. Transmissivity Testing (ASTM D 4716). 

 
 Quality control tests for the list above shall be performed in accordance with the 

manufacturer’s quality assurance/quality control program. 
 
L. The Contractor shall submit written certification that the delivered material meets the 

manufacturer's specifications.  The Contractor shall also provide the lot and roll number for 
the material delivered to the site. 

 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. GSE Lining Technology, Inc.;  
B. Tenax Corporation;  
C. Skapps Industries; or 
D. Approved equal. 

 
2.02 MATERIALS 
 

A. For these specifications and the Design Drawings, the terms "geocomposite”, "geosynthetic 
drainage composite", and “GDC” shall be considered synonymous. 

 
B. The geocomposite shall be comprised of a high-density polyethylene (HDPE) drainage net 

composited with two, 8 oz/yd2 non-woven geotextiles.  The geotextiles shall be heat bonded 
to both sides of the drainage net.  
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1. The drainage net to be used in the composite shall be a profiled mesh made by 
extruding two sets of high density strands together to form a diamond shaped, three-
dimensional net to provide planar fluid flow.  The drainage net shall be made of 
HDPE containing carbon black, anti-oxidants, and heat stabilizers that shall be 
manufactured from resin provided from one resin supplier. 

 
2. The geotextile shall be a non-woven, needle punched polymeric material. 

 
C. Geocomposite material may be acceptable for use provided the selected product meets the 

above-described requirements and the following conformance testing: 
 

1. Drainage Net 
 

Property Test Method Test Value 

Specific Gravity (g/cm3) ASTM D 1505 0.94 minimum 

Melt Flow Index (g/10 min) ASTM D 1238 – Condition E 0.3 maximum 

Carbon Black Content (%) ASTM D 1603 2.0 minimum 
 

2. Geotextile 
 

Property Test Method Test Value 

Fabric Weight (oz/yd2) ASTM D 5261-92 8 minimum 

Grab Strength (lbs.) ASTM D 4632 158 minimum 

Puncture Resistance (lbs.) ASTM D 4833 56 minimum 

A.O.S. (U.S. Sieve) ASTM D 4751 80 minimum 

Permittivity (sec-1) ASTM D 4491 1.3 minimum 
 

3. Composited Materials 
 

Property Test Method 
Minimum 
Test Value 

Transmissivity (m2/s)  ASTM D 4716* 5 x 1 0-5 

Ply Adhesion (Average - lb/in width) ASTM D 413 1.0 
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Conformance test results, if required, will be reviewed by the Engineer.  The material shall either be 
accepted or rejected by the Engineer based on the results of the conformance testing.  Deployment of 
the geocomposite shall not commence until the Engineer has determined that the material is 
acceptable.  If the Contractor has reason to believe that failing tests may be the result of the CQA 
Laboratory incorrectly conducting the tests, the Contractor may request that the sample in question be 
retested by the CQA Laboratory with a technical representative of the Manufacturer present during 
the testing.  This retesting shall be done at the expense of the Contractor.  Alternatively, the 
Contractor may have the sample retested at two different approved CQA Laboratories at the expense 
of the Contractor.  If both laboratories produce passing results, the material may be accepted at the 
discretion of the Engineer.  If both laboratories do not produce passing results, then the original CQA 
Laboratory’s test results will be accepted.  The use of these procedures for dealing with failed test 
results is subject to the approval of the Engineer. 
 
If a test result is not in conformance with a required MARV, all material from the lot represented by 
the failing test shall be considered out of specification and rejected.  Alternatively, at the option of 
the Engineer, additional conformance test samples may be taken to “bracket” the portion of the lot 
not meeting specification (note that this procedure is valid only when all rolls in the lot are 
consecutively produced and numbered from one manufacturing line).  To isolate the out-of-
specification material, additional samples must be taken from rolls that have roll numbers 
immediately adjacent to the roll that was sampled and failed.  If both additional tests pass, the roll 
that represents the initial failed test and the roll manufactured immediately after that roll (next larger 
roll number) will be rejected.  If one or both of the additional tests fail, then the entire lot will be 
rejected or the procedure repeated with two additional tests that bracket a greater number of rolls 
within the lot.  The additional conformance test samples will be collected by the Engineer and 
submitted to the same CQA laboratory that was used for the original conformance testing.  The costs 
associated with the additional conformance testing will be borne by the Contractor. 

 
2.03 DELIVERY, STORAGE AND HANDLING 
 

A. The geocomposite shall be packaged and shipped by appropriate means so as to prevent 
damage.  Geocomposite rolls will be wrapped in relatively opaque and water tight plastic to 
prevent damage during shipping and storage.  Geocomposite rolls that have been delivered to 
the job site will be unloaded and stored in their original, unopened wrappers in a secure, dry 
area, and protected from weathering.  Materials shall be delivered only after the required 
submittals have been received and reviewed by the Engineer. 

 
B. The geocomposite shall be furnished in rolls, marked or tagged with the following 

information: 
 

1. Manufacturer's Name 
2. Product Identification 
3. Lot/Batch Number 
4. Roll Number 
5. Roll Dimensions 
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C. The geocomposite shall be stored in an area approved by the Owner/Engineer that prevents 
damage to the product or packaging. 

 
D. The geocomposite shall be kept clean and free from dirt, dust, mud, and any other debris. 
 
E. Any geocomposite found to be damaged shall be replaced with new material at the 

Contractor's expense. 
 

2.04 QUALITY ASSURANCE 
 

A. Field delivered material shall meet the specification values according to the manufacturer’s 
specification sheet and meet or exceed the requirements in this specification, as required for 
alternative materials. 

 
B. The manufacturer shall have developed and shall adhere to its own quality assurance 

program in the manufacture of the geocomposite. 
 
PART 3 - EXECUTION 
 
3.01 PREPARATION 
 

A. The areas designated for placement of geocomposite shall be free from any deleterious 
material. 

 
B. If the geocomposite is not clean before installation, it shall be washed by the Contractor until 

accepted by the Engineer. 
 
C. Prior to installation of any geocomposite, the Engineer and the Contractor must both concur 

that the underlying geocomposite subgrade surface (i.e., FML layer) is acceptable.  In the 
case of the geosynthetic drainage layer, this will necessitate reviewing of all QA/QC testing 
of the FML by the Engineer and the Contractor.  The Contractor shall submit written 
verification that both the Engineer and the Contractor agree that the underlying 
geocomposite subgrade surface is acceptable (refer to 1.03.H of this section). 

 
3.02 INSTALLATION 
 

A. Geocomposite shall be installed at locations shown on the Design Drawings. 
 
B. Adjacent rolls shall be installed so that the geonet component will have a minimum overlap 

of 4 inches. 
 
C. The geonet shall be tied with plastic fasteners every 5 feet along the slope, every 6 inches on 

butt seams, and every 6 inches in the anchor trench. 
 
D. The geotextiles shall be continuously sewn using a polymeric thread with chemical and 

ultraviolet resistance properties equal to or exceeding those of the geotextile. 
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E. The geocomposite shall be unrolled downslope, keeping the net in slight tension to minimize 
wrinkles and folds. 

 
F. If a tri-planar material is used, it must be installed in the appropriate flow direction. 
 
G. Adequate loading shall be placed to prevent uplift by wind. 
 
H. Holes or tears in the geocomposite shall be repaired in accordance with the manufacturer's 

recommendations. 
 
I. Any portion of the geocomposite exhibiting a flaw shall be repaired.  Prior to acceptance of 

the geocomposite, the Installer shall locate and repair all damaged areas as directed by the 
Engineer.   

 
3.03 QUALITY CONTROL 

 
A. The Contractor shall provide as-built drawings identifying panel layout, locations or 

imperfections, and repairs and any other appropriate observations. 
 
  

– END OF SECTION – 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. Under this section, the Contractor shall furnish and install 60-mil thick, textured 
low-linear density polyethylene (LLDPE) Flexible Membrane Liner (FML) material 
as shown on the Design Drawings, and as specified herein and/or directed. 

 
2. The Contractor shall be responsible for all Quality Assurance/Quality Control 

(QA/QC) testing specified herein and as indicated on the Design Drawings.  All 
QA/QC testing, with the exception of non-destructive tests, shall be conducted by an 
independent laboratory at the Contractor's expense. 

 
 B. Related Work Specified Elsewhere 
 

1. Section 02201 – Earthwork 
2. Section 02206 – Selected Fill 
3. Section 02273 – Geosynthetic Drainage Composite 

  
1.02 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS 
 

A. American Society for Testing and Materials (ASTM) 
 
B. Geosynthetic Research Institute (GRI) 

 
1. GRI Test Method GM 17: Test Methods, Test Properties and Testing Frequency 

for Linear Low Density Polyethylene (LLDPE) Smooth and Textured 
Geomembranes 

 
1.03  SUBMITTALS 
 

A. FML Manufacturer 
 

1. The Contractor shall submit to the Engineer for approval the following information 
regarding the FML Manufacturer: 

 
a. Corporate background and information. 
 
b. Manufacturing capabilities including: 

 
1)  Quality control procedures for manufacturing; and 

 
2)  List of material properties including certified test results, to which 

FML samples are attached. 
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c. A list of at least 10 completed facilities, totaling a minimum of 10,000,000 
ft2, for which the Manufacturer has manufactured FMLs.  For each facility, 
the following information shall be provided: 

 
1) Name and purpose of facility, its location, and date of installation. 
 
2) Name of Owner, Project Manager, Designer, Fabricator (if any), 

and Installer. 
 
3) Thickness of FML, surface area of FML manufactured. 

 
d. Origin (resin supplier's name, resin production plant) and identification 

(brand name, number) of the resin. 
 
e. Copies of dated quality control certificates issued by the resin supplier. 
 
f. Results of tests conducted by the Manufacturer to verify that the resin used 

to manufacture the FML meets the project specifications for melt flow index 
and density. 

 
g. A statement that the amount of reclaimed polymer added to the resin during 

manufacturing was done with appropriate cleanliness and did not exceed 
2% by weight. 

 
h. Written certification that the Minimum Average Roll Values (MARVs) 

given in the specification are guaranteed by the Manufacturer. 
 

B. Installer 
 

1. The Installer must be trained and approved and/or licensed by the FML 
Manufacturer for the installation of FML. 

 
2. The Contractor shall submit to the Engineer for approval the following written 

information, relative to the Installer: 
 

a. Copy of Installer's letter of approval or license by the Manufacturer. 
 
b. Resume of the "master seamer" to be assigned to this project, including 

dates and duration of employment. 
 

3. All personnel performing seaming operations shall be qualified by experience or by 
successfully passing seaming tests.  At least one seamer shall have experience 
seaming a minimum of 1,000,000 ft2 of FML of the type for this project, using the 
same type of seaming apparatus in use at the site. 
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C. The Contractor shall submit the following items for approval at least one week prior to 
installation: 

 
1. Shop drawings that shall include: 

 
a. Layout Plan; 
 
b. Quality control program manuals covering all phases of manufacturing and 

installation; and 
 
c. Complete and detailed written instructions for the storage, handling, 

installation, seaming, inspection plan fail criteria for liner inspections, and 
QA/QC testing procedures of the liner in compliance with these 
specifications and the condition of its warranty. 

 
D. The Contractor shall obtain and submit to the Engineer from the Manufacturer a standard 

warranty provided for the FML. 
 
E. The Contractor shall provide quality control tests conducted by the Manufacturer. The 

quality control testing results shall include lot and roll identification numbers, representative 
of the field delivered material.  At a minimum, results shall be given in accordance with the 
Design Drawings and Specifications for: 

 
1. Density (ASTM D 1505); 

2. Carbon black content (ASTM D 1603); 

3. Carbon black dispersion (ASTM D 5596); 

4. Thickness (ASTM D 5994); 

5. Tensile properties (ASTM D 638); and 

6. Tear strength (ASTM D 1004). 

 
F. The FML Installer shall certify in writing that the final surface on which the FML is to be 

installed is acceptable to both the Engineer and the Contractor prior to installation of the 
FML. 

 
G. Quality Control/Quality Assurance 
 

1. Written certification by the Contractor that the field-delivered FML has not been 
damaged due to improper transportation, handling, or storage.  This certification 
shall be provided prior to the installation of the FML. 
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H. The Installer of the FML materials shall prepare and the Contractor shall submit to the 
Engineer, record drawings illustrating the following information following completion of 
installation: 

 
1. Dimensions of all FML field panels. 

2. Panel locations referenced to the Design Drawings which depict the identification 
number assigned to each FML panel. 
 

3. All field seams and panels with the appropriate number or code. 

4. Location of all patches, repairs, and destructive testing samples. 

 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Solmax Geosynthetics. 
B. GSE Lining Technology, Inc. 
C. Poly-Flex, Inc. 
D. Approved equal. 

 
2.02  MATERIALS 
 

A. LLDPE Lining Material Specifications: 
 

1. LLDPE FML material shall meet the following minimum specification values listed 
below and as listed in GRI GM17. 

 

Property Test Method 
Specification Limit 

60 mil Textured 

Density (min.) 
ASTM D 1505/ 

D 792 
0.939 

Carbon Black Content ASTM D 1603 (3)/ 
D 4218 2.0 – 3.0% 

Carbon Black Dispersion ASTM D 5596 

8 of 10 views in 
categories 1 or 2 
All 10 views in 

categories 1, 2 or 3 

Thickness (nominal) 
Thickness (min. avg.) 
    lowest individual 8 of 10 values 
    lowest individual of 10 values 

ASTM D 5994 

60 mil 
57 mil 
54 mil 
51 mil 
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Property Test Method 
Specification Limit 

60 mil Textured 
Tensile Strength at Break (min.)  

ASTM D 6693 
Type IV 

60 lb/in 

Tensile Strength at Yield (min.) 90 lb/in 
Elongation at Break (min.) 250% 
Tear Resistance (min.) ASTM D 1004 33 lbs 
Puncture Resistance (min.) ASTM D 4833 66 lbs 
Oxidative Induction Time (min.) ASTM D 3895 100 min 
 

B. Welding Material 
 

1. The resin used in the welding material must be identical to the liner material. 
 

2. All welding materials shall be of a type recommended and supplied by the 
manufacturer and shall be delivered in the original sealed containers, each with an 
indelible label bearing the brand name, Manufacturer's mark number, and complete 
directions as to proper storage. 

 
C. Labeling FML Rolls 

 
1. Labels on each roll or factory panel shall identify the following: 

 
a. Thickness of the material. 
b. Length and width of the roll or factory panel. 
c. Manufacturer. 
d. Directions to unroll the material. 
e. Product identification. 
f. Lot number. 
g. Roll or field panel number. 

 
2.03 DELIVERY, HANDLING, AND STORAGE 
 

A. The Contractor shall be liable for all damages to the materials incurred prior to and during 
transportation to the site. 

 
B. Handling, storage, and care of the FML prior to and following installation at the site are the 

responsibility of the Contractor.  The Contractor shall be liable for all damages to the 
materials incurred prior to final acceptance of the lining system by the Engineer. 

 
C. The Contractor shall notify the Engineer of the anticipated delivery time. 
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2.04 QUALITY ASSURANCE 
 

A. The Contractor shall provide quality control certificates, signed by a responsible party 
employed by the Manufacturer. The quality control certificates shall include lot and roll 
identification numbers, testing procedures, and results of quality control tests.  At a 
minimum, results shall be given in accordance with the Design Drawings and Specifications 
for: 

 

1. Density (ASTM D 1505); 

2. Carbon black content (ASTM D 1603); 

3. Carbon black dispersion (ASTM D 5596); 

4. Thickness (ASTM D 5994); 

5. Tensile properties (ASTM D 638); and 

6. Tear resistance (ASTM D 1004). 

 
These quality control tests shall be performed for each lot number at a minimum frequency 
of once every 40,000 ft2 of FML produced.  The Manufacturer shall provide a certification 
letter that will provide data for puncture, environmental stress, low temperature, and burial. 

 
B. Field delivered material shall be subject to the following conformance tests by the Engineer: 

 
1. Density (ASTM D 1505); 

2. Carbon black content (ASTM D 1603); 

3. Carbon black dispersion (ASTM D 5596); 

4. Thickness (ASTM D 5994); and 

5. Tensile properties (ASTM D 638). 

 
All conformance test results will be reviewed and material accepted or rejected by the 
Engineer prior to the deployment of the FML.  The Engineer will review results from 
laboratory conformance testing.  If the Contractor has reason to believe that failing tests may 
be the result of the CQA Laboratory incorrectly conducting the tests, the Contractor may 
request that the sample in question be retested by the CQA Laboratory with a technical 
representative of the Manufacturer present during the testing.  This retesting shall be done at 
the expense of the Contractor.  Alternatively, the Contractor may have the sample retested at 
two different approved CQA Laboratories at the expense of the Contractor.  If both 
laboratories produce passing results, the material may be accepted.  If both laboratories do 
not produce passing results, then the original CQA Laboratory’s test results will be accepted.  
The use of these procedures for dealing with failed test results is subject to the approval of 
the Engineer. 
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If a test result is not in conformance with a required MARV, all material from the lot 
represented by the failing test shall be considered out of specification and rejected.  
Alternatively, at the option of the Engineer, additional conformance test samples may be 
taken to “bracket” the portion of the lot not meeting specification (note that this procedure is 
valid only when all rolls in the lot are consecutively produced and numbered from one 
manufacturing line).  To isolate the out-of-specification material, additional samples must be 
taken from rolls that have roll numbers immediately adjacent to the roll that was sampled and 
failed.  If both of the additional tests pass, the roll that represents the initial failed test and the 
roll manufactured immediately after that roll (next larger roll number) will be rejected.  If 
one or both of the additional tests fail, then the entire lot will be rejected or the procedure 
repeated with two additional tests that bracket a greater number of rolls within the lot. 

 
PART 3 - EXECUTION 
 
3.01 FML INSTALLATION 
 

A. Related Earthwork 
 

1. The Contractor shall ensure that all related earthwork requirements under this 
section are complied with: 
 
a. The FML installations shall be performed on geosynthetic-covered surface 

free from stones or protruding objects. 
 
b. No FML shall be placed onto an area that has become softened by 

precipitation.  Appropriate methods of moisture control are the 
responsibility of the Contractor. 

 
c. No FML shall be placed on frozen soil material.  Such material shall be 

removed and replaced with new soil fill as specified in Section 02206, 
entitled Selected Fill. 

 
d. All surfaces on which the FML is to be installed shall be acceptable to the 

Engineer prior to FML installation. 
 
e. Free edges of FML shall be secured so as to prevent uplift by wind or the 

intrusion of water under the liner.  Edge protection shall include sandbags, 
polyethylene sheeting, or other methods as deemed necessary by the 
Contractor and approved by the Engineer. 

 
f. The FML shall be anchored within a bentonite seal or anchor trench 

constructed to the dimensions shown in the Design Drawings. Care shall be 
taken while covering the edges or backfilling the trenches to prevent 
damage to the FML. 
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B. FML Deployment 
 

1. FML shall be deployed according to the following procedures: 
 
a.  Placement of the FML panels shall be according to the approved layout 

plan provided by the Installer.  Placement shall follow all instructions on the 
boxes or wrapping containing the FML materials that describe the proper 
methods of unrolling panels. 

 
b. FML deployment shall not be undertaken if weather conditions will 

preclude material seaming following deployment. 
 
c. The method of placement must ensure that: 
 

1) Deployed FML must be visually inspected for uniformity, tears, 
punctures, blisters, or other damage or imperfections.  Any such 
imperfections shall be immediately repaired and reinspected. 

 
2) No equipment used shall damage the FML by handling, trafficking, 

leakage of hydrocarbons, or other means. 
 
3) No personnel working on the FML shall smoke, wear damaging 

shoes, or engage in other activities that could damage the FML. 
 
4) The prepared surface underlying the FML must not be allowed to 

deteriorate after acceptance, and must remain acceptable up to the 
time of FML placement and until completion of the project. 

 
5) Adequate temporary loading and/or anchoring (e.g., sand bags), not 

likely to damage the FML, shall be placed to prevent uplift by wind 
(in case of high winds, continuous loading is recommended along 
edges of panels to minimize risk of wind flow under the panels). 

 
6) Direct contact with the FML shall be minimized (i.e., the FML in 

excessively high-traffic areas shall be protected by geotextiles, 
extra FML, or other suitable materials). 

 
7) The method used to unroll or adjust the panels does not cause 

excessive scratches or crimps in the FML and does not damage the 
supporting soil or underlying geotextile (where applicable). 

 
8) The method used to place the panels minimizes wrinkles 

(especially differential wrinkles between adjacent panels). 
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d. Any damage to the FML panels or portions of the panels as a result of 
placement must be replaced or repaired at no cost to the Owner.  The 
decision to replace or repair any panel or portions of panels shall be made 
by the Engineer. 

 
e. The Installer shall assign an "identification number" to each FML panel 

placed.  The number system used shall be simple, logical, and shall identify 
the relative location in the field. 

 
C. Seaming 
 

1. All personnel performing seaming operations shall be qualified by experience or by 
successfully passing seaming tests.    

 
2. The seaming procedures below shall be implemented, where applicable, during 

installation of the FML.  The seaming procedures are as follows: 
 
a. Generally, all seams whether field or factory, shall be oriented parallel to 

the line of slope, not across slope.  At liner penetrations and corners, the 
number of seams shall be minimized. 

 
b. The area of the FML to be seamed shall be cleaned and prepared according 

to the procedures specified by the material manufacturer.  Any abrading of 
the FML shall not extend more than one-half inch on either side of the weld.  
Care shall be taken to eliminate or minimize the number of wrinkles and 
"fishmouths" resulting from seam orientation. 

 
c. Field seaming is prohibited when either the air or sheet temperature is 

below 32ºF, when the sheet temperature exceeds 122ºF, or when the air 
temperature is above 104ºF.  At air or sheet temperatures between 32ºF and 
40ºF, seaming shall be conducted directly behind a preheating device.  In 
addition, seaming shall not be conducted when FML material is wet from 
precipitation, dew, fog, etc., or when winds are in excess of 20 miles per 
hour. 

 
d. Seaming shall not be performed on frozen or excessively wet underlying 

soil surfaces. 
 
e. Seams shall have an overlap beyond the weld large enough to perform 

destructive peel tests, but shall not exceed 5 inches. 
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f. The Contractor shall perform trial seams on excess FML material.  A 1-foot 
by 3-foot seamed liner sample shall be fabricated with the seam running 
down the 3-foot length in the center of the sample.  Such trial seaming shall 
be conducted prior to the start of each seaming succession for each seaming 
crew, every 4 hours, after any significant change in weather conditions or 
FML temperature, or after any change in seaming equipment.  From each 
trial seam, four field test specimens shall be taken.  The test specimens shall 
be 1-inch by 12-inch strips cut perpendicular to the trial seam. Two of these 
specimens shall be shear tested and two shall be peel tested using a field 
tensiometer, and recorded as pass (failure of liner material) or fail (failure of 
seam).  Upon initial failure, a second trial seam shall be made; if both trial 
seams fail, then the seaming device and its operator shall not perform any 
seaming operations until the deficiencies are corrected and two successive 
passing trial seams are produced.  Completed trial seam samples cannot be 
used as portions of a second sample and must be discarded. 

 
g. Where fishmouths occur, the material shall be cut, overlapped, and an 

overlap weld shall be applied.  Where necessary, patching using the same 
liner material shall be welded to the FML sheet. 

 
h. Acceptable seaming methods for FML are: 

 
1) Extrusion welding using extrudate with identical physical, 

chemical, and environmental properties; and 
 
2) Hot wedge welding using a proven fusion welder and master 

seamer. 
 

i. Seaming device shall not have any sharp edges that might damage the FML.  
Where self-propelled seaming devices are used, it shall be necessary to 
prevent "bulldozing" of the device into the underlying soil. 

 
D. Seam Testing 

 
1. The Contractor shall perform nondestructive seam testing on 100 percent of field 

seams. The following test method and procedures may be used: 
 

a. Air pressure testing may be used if double-track hot-wedge welding has been 
used to seam the LLDPE FML.  Using approved pressure testing equipment, 
the following procedures will be followed: 

 
1) Seal both ends of the air channel separating the double-track hot-

wedge welds. 
 

2) Insert pressure needle into air channel and pressurize the air 
channel to 27 psi. 
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3) Monitor pressure gauge for 3 minutes and determine whether 
pressure is maintained without a loss of more than 2 psi. 

 
4) If the pressure test fails, then localize the leak and mark the area for 

repair. 
 

a) Air pressure testing will be conducted under the direct 
observation of the Engineer. 

 
b) Vacuum testing will be used on all seams not tested using 

air pressure testing.  Using an approved vacuum box, the 
following procedures will be followed: 

 
i. Apply a soapy water mixture over the seam. 
ii. Place vacuum box over soapy seam and form a 

tight seal. 
iii. Create a vacuum by reducing the vacuum box 

pressure to 5 psi for 10 seconds. 
iv. Observe through the vacuum box window any 

bubbles. 
v. Where bubbles are observed, mark seam for 

repair. 
vi. Move vacuum box further down seam overlapping 

tested seam by 3 inches. 
vii. Where hot-wedge seaming has been performed, 

the overlap must be cut back to the weld. 
 

c) All vacuum testing will be conducted under the direct 
observation of the Engineer. 

 
2. In addition to nondestructive seam testing, the Contractor will perform destructive 

testing.  The destructive testing procedures are as follows: 
 

a. Test samples will be prepared by the Installer for a minimum of one test for 
each seaming machine per day, or more frequently at the discretion of the 
Engineer.  Sample location and size will be selected by the Engineer.  The 
sample size (12 x 56 inches) will be large enough to produce three sets of 
test specimens for the following tests: 

 
1) Seam Shear Strength, ASTM D 4437. 
2) Peel Adhesion, ASTM D 4437. 
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b. Ten specimens will compose a set.  Five of these will be tested for peel and 
the other five for shear strength.  Each specimen will be 1-inch wide and 
12-inches long with the field seam at the center of the specimen.  The 56-
inch sample length will first be cut at the ends to produce two field peel test 
specimens.  The remaining 54 inches will be divided up into thirds and one-
third submitted to the Contractor, one-third to the independent testing 
laboratory, and one-third to the Engineer for storage and future reference. 

 
c. Test specimens will be considered passing if the minimum values below are 

met or exceeded for four of the five test specimens tested by the 
independent laboratory.  All acceptable seams will lie between two 
locations where samples have passed. 

 
d. The cost of destructive testing will be borne by the Contractor. 
 
e. Seams will meet the following minimum criteria: 
 

Field Seam Properties Test Method Specification Limit

Shear Strength at Yield (lb/in width) ASTM D 4437 90 ppi 

Peel Adhesion – Fusion ASTM D 4437 75 ppi and Film tear bond 

Peel Adhesion - Extrusion ASTM D 4437 72 ppi and Film tear bond 
 

3. If a sample fails destructive testing, the Contractor shall ensure that: the seam is 
reconstructed in each direction between the location of the sample that failed and the 
location of the next acceptable sample; or the welding path is retraced to an 
intermediate location at least 10 feet in each direction from the location of the 
sample that failed the test, and a second sample is taken for an additional field test.  
If this second test sample passes, the seam must be then reconstructed between the 
location of the second test and the original sampled location.  If the second sample 
fails, the process must be repeated. 

 
a. All costs for work performed to achieve passing tests along with costs for 

retesting will be borne by the Contractor. 
 

4. If double-track hot-wedge welding is used, the Engineer and the Installer must agree 
on the track weld that will be used in the destructive testing.  The weld chosen inside 
or outside must be consistently tested, and must pass according to the criteria above. 

 
5. All holes created by cutting out destructive samples will be patched by the 

Contractor immediately with an oval patch of the same material welded to the 
membrane using extrusion welding.  The patch seams will be tested using a vacuum 
box and using the procedures described above.  Work will not proceed with 
materials covering the FML until passing results of destructive testing have been 
achieved. 
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6. At the ends of each field seam, two field test specimens will be taken and field tested 
with a field tensiometer.  Both specimens must pass prior to placing the membrane 
in the anchor trench or continuing with additional seams.  Failure of these specimens 
will require correcting the seaming device and repair of the preceding seam 
according to the failure testing and procedures described above. 

 
E. Liner Repair 

 
1. All imperfections, flaws, construction damage, and destructive and nondestructive 

seam failures shall be repaired by the Installer of the FML.  The appropriate 
methods of repair are listed below: 

 
a. Patching, used to repair holes, tears, undispersed raw materials, and 

contamination by foreign matter. 
 
b. Grinding and rewelding, used to repair small sections of extruded seams. 
 
c. Spot welding or seaming, used to repair pinholes or other minor, localized 

flaws. 
 
d. Capping, used to repair large lengths of failed seams. 
 
e. Topping, used to repair areas of inadequate seams which have an exposed 

edge. 
 
f. Removing bad seams and replacing with a strip of new material welded into 

place. 
 

F. Construction Material Placement and Penetrations 
 

1. Wrinkles that develop from normal placement procedures must be controlled such 
that the underlying FML does not fold over.  Small wrinkles, defined as having their 
height less than or equal to one-half their base width, may be trapped and pushed 
down by the overlying soil.  Any wrinkle that becomes too large and uncontrollable 
or that folds the FML over must be brought to the attention of the Engineer.  If 
necessary, the FML shall be uncovered, cut, laid flat, seamed by extrusion welding, 
and non-destructively tested. 
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3.02 POST-CONSTRUCTION 
 

A. The Installer of the FML materials shall prepare and the Contractor shall submit to the 
Engineer, record drawings illustrating the following information: 

 
1. Dimensions of all FML field panels. 

2. Panel locations referenced to the Design Drawings. 

3. All field seams and panels with the appropriate number or code. 

4. Location of all patches, repairs, and destructive testing samples. 

 
3.03 WARRANTY 
 

A. The Contractor shall obtain and submit to the Engineer from the Manufacturer a standard 
warranty provided for the FML. 

 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. All labor, materials, equipment, tools and appurtenances required to complete the 
installation of the geosynthetic clay liner (GCL) layer as shown on the Design Drawings. 
 

B. Related Work Specified Elsewhere 
 

1. Section 02270 – Geotextile Fabric 
 

2. Section 02274 – Geomembrane – LLDPE Liner 
 

3. Section 02273 – Geosynthetic Drainage Composite 
 

1.02 REFERENCES 
 

A. ASTM D4632 - Standard Test Method for Grab Breaking Load and Elongation of 
Geotextiles. 

 
B. ASTM D4873 - Standard Guide for Identification, Storage and Handling of Geosynthetic 

Rolls and Samples. 
 

C. ASTM D5887 - Standard Test Method for Measurement of Index Flux Through Saturated 
Geosynthetic Clay Liner Specimens Using a Flexible Wall Permeameter. 

 
D. ASTM D5888 - Standard Guide for Storage and Handling of Geosynthetic Clay Liners. 

 
E. ASTM D5889 - Standard Practice for Quality Control of Geosynthetic Clay Liners. 

 
F. ASTM D5890 – Standard Test Method for Swell Index of Clay Mineral Component of 

Geosynthetic Clay Liners. 
 

G. ASTM D5891 – Standard Test Method for Fluid Loss of Clay Component of 
Geosynthetic Clay Liners. 

 
H. ASTM D4643 – Standard Test Method for Determination of Water (Moisture) Content of 

Soil by the Microwave Oven Method. 
 

I. ASTM D5261 – Standard Test Method for Measuring Mass per Unit Area of Geotextiles. 
 

J. ASTM D5321 - Test Methods for Determining the Coefficient of Soil and Geosynthetic 
or Geosynthetic and Geosynthetic Friction by the Direct Shear Method. 

 
K. ASTM D5993 – Standard Test Method for Measuring Mass per Unit Area of 

Geosynthetic Clay Liners. 
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L. ASTM D6102 – Standard Guide for Installation of Geosynthetic Clay Liners. 
 

Note: The most current version of the specified test method should be followed by the 
Manufacturer, Contractor or authorized testing laboratory. 

 
1.03 DEFINITIONS 
 

A. Geosynthetic Clay Liner (GCL) – A manufactured hydraulic barrier consisting of clay 
bonded to a layer or layers of geosynthetics. 

 
B. Minimum Average Roll Value (MARV) – Property value calculated as typical minus two 

standard deviations.  Statistically, it yields a 97.7% degree of confidence that any sample 
taken during quality assurance will exceed the value reported. 

 
1.04 SUBMITTALS 
 

A. The Contractor shall submit to the Engineer the following items: 
 

1. Prior to Delivery to the Site: 
    

a. A project reference list demonstrating the Contractor’s experience with 
placement of GCL. 

 
b. A statement of the GCL Manufacturer’s experience in manufacturing 

GCL, including the manufacturing and supplying company’s name, 
address, and employee contact. 

 
c. A certification from the GCL Manufacturer attesting that the proposed 

GCL meets the physical, mechanical and manufacturing requirements 
specified in Part 2 of this Section. 

 
d. Copies of the Manufacturing Quality Control (MQC) certificates for the 

material to be delivered to the site.  The reports shall include the quality 
control test results of samples obtained during the manufacturing of the 
material to be delivered to the site.  The GCL will be rejected if it does 
not meet the specified requirements of Part 2 of this Section or if it is 
found to have defects, rips, holes, flaws, deterioration or other damage 
deemed unacceptable by Engineer. 

 
e. Proposed method of GCL panel seaming including overlap distance at 

sides and end of panels, and use of additional material to complete the 
seal (if any). 

 
f. Shop drawings including details of all overlapping attachments and 

anchoring. 
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g. Proposed method of protecting installed GCL panels from rain, ponding 
water or other elements that could prematurely hydrate or damage the 
GCL. 

 
2. Upon Completion: 

 
a. Record Panel Layout Diagram indicating limits of GCL installation. 
 
b. Contractor’s Certification that GCL installation is complete and in 

accordance with these specifications. 
 

c. Contractor’s Statement of material and installation warranties. 
 

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. The Contractor shall be responsible for the protection of the GCL against damage during 
transportation to the site, during storage and installation at the site, and prior to placement 
of subsequent construction materials. 

 
B. GCL labeling, shipment, and storage shall follow ASTM D4873 and D5888, as modified 

according to this Section. 
 

C. Product labels shall clearly show the Manufacturer or supplier name, style name, roll 
number and roll dimensions. 

 
D. If any special handling is required, it shall be so marked on the outside surface of the 

wrapping, (e.g., Do not stack more than three rolls high). 
 

E. The GCL shall be supplied dry (unhydrated) and be delivered to the site undamaged. 
 

F. Each GCL roll shall be wrapped with a material that will protect the bentonite from 
moisture and the GCL from damage due to shipment, water, sunlight and contaminants. 

 
G. The protective wrapping shall be maintained during periods of shipment and storage.  If 

the wrapping is damaged prior to installation, the packaging shall be immediately 
repaired and/or roll tarped to prevent potential additional hydration.  The roll shall be set 
aside and marked for closer inspection upon deployment.  Sections of the roll may be 
rejected if the moisture content of the bentonite has become excessively high as 
determined by Engineer. 

 
H. Storage area should be relatively flat and well drained.  During storage, the GCL rolls 

shall be elevated off the ground utilizing a method which will not damage the GCL.  
Material that is damaged as a result of the method of storage or handling shall be rejected 
and replaced at no additional cost to Owner.  The GCL rolls shall be adequately covered 
to protect them from the following: 
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1. Site construction damage; 
 
2. Precipitation and ponded water; 

 
3. Chemicals that are strong acids or bases; 

 
4. Flames or sparks, temperatures in excess of 49°C (120°F); and 

 
5. Any environmental condition that might damage the GCL. 

 
I. The Contractor shall protect the work described in this Section before, during and after 

installation.  Only non-damaged, sufficiently dry material (as determined by Engineer) 
shall be included within the construction. 

 
J. Roll numbers on partially used rolls shall be maintained such that each GCL roll number 

can be readily identified just prior to GCL deployment. 
 

K. If Engineer determines that GCL is damaged, the Contractor shall make all repairs and 
replacements in a timely manner to prevent delays in the progress of work.  Any material 
damaged by the Contractor, or damaged by others due to improper delivery, installation 
and/or storage, as determined by Engineer, shall be replaced by the Contractor at no cost 
to Owner. 

 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. CETCO (Bentomat® DN); or 
 
B. Similar. 

 
2.02 MATERIALS 
 

A. The GCL shall consist of a layer of low-permeability sodium bentonite encapsulated 
between two non-woven geotextiles, which are needle-punched together.  The bentonite 
and finished product requirements are described in the following Parts and include the 
minimum MQA and MQC testing. 

 
B. The Contractor shall obtain a certificate from the GCL Manufacturer for MQC testing 

described in this Part, and shall provide such certificate to the Engineer. 
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2.03 BENTONITE 
 

A. The bentonite used for the production of the GCL shall be low permeability sodium 
bentonite. 

 
B. The bentonite portion of the GCL shall be granular bentonite. 

 
C. The supplier and/or source of the bentonite shall be included on the MQA results for the 

bentonite. 
 
2.04 MATERIAL PROPERTIES 
 

A. The following table represents the minimum required MQC testing that must be 
conducted by the GCL Manufacturer on the GCL.  The GCL shall be tested in accordance 
with ASTM D5889 as modified by the following table.  Testing shall be conducted at the 
frequencies listed in the following table and must meet the required values provided: 

  
GEOSYNTHETIC CLAY LINER 

Property Method Value Frequency 
Hydraulic Conductivity ASTM D5887 5 x 10-9 cm/sec max. Weekly 

Mass Per Unit Area    

1. Bentonite Content ASTM D5993 0.75 lb/ft2 dry weight  
MARV* 1 / 40,000 sf 

2. Geotextile Upper Layer ASTM D5261 6.0 oz/yd2 MARV* 1 / 40,000 sf 
3. Geotextile Lower Layer ASTM D5261 6.0 oz/yd2 MARV* 1 / 40,000 sf 
Bentonite Moisture Content ASTM D4643 35% max. 1 / 40,000 sf 

Bentonite Swell Index ASTM D5890 24 mL/2 g min. 1 / 50 tons 

Bentonite Fluid Loss ASTM D5891 18 mL max. 1 / 50 tons 

Index Flux 1 ASTM D5887 1 x 10-8 m3/m2/sec max. 
Weekly 

(minimum 1 test 
per lot) 

Peel Strength1  ASTM D4632 15 lbs MARV* 1 / 40,000 sf 

Grab Tensile Strength1 ASTM D4632 90 lbs MARV* 1 / 200,000 sf 

Hydrated Internal Shear Strength ASTM D5321 500 psf typical @ 200 psf Periodic1 

 * Minimum Average Roll Value. 
 

1. Test according to Manufacturer’s recommendations and in compliance with the 
specified ASTM standard. 
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PART 3 - EXECUTION 
 
3.01 SUBGRADE PREPARATION 
 

A. The surface onto which the GCL will be placed (i.e., the subgrade) shall be compacted 
smooth to remove any wheel ruts, footprints, or other abrupt grade changes.  All 
protrusions extending more than 0.5 inch from the subgrade surface shall be removed, 
crushed, or compacted into the surface.  The subgrade shall be cleared of all vegetation, 
loose stones, sticks, construction debris, and other foreign matter that could damage the 
GCL as determined by Engineer. 
 

B. The subgrade shall be approved, accepted and certified by Contractor. 
 
3.02 INSTALLATION 
 

A. GCL shall not be deployed during periods of excessive winds which could prevent an 
acceptable installation as determined by Engineer. 

 
B. GCL panels shall not be dragged over the subgrade during deployment, except for 

shifting necessary for minor adjustments. 
 
C. All GCL materials shall be installed according to the grades and locations presented in 

the Design Drawings and in accordance with Manufacturer’s recommendations. 
 

D. The Contractor shall maintain the GCL in an “as received” condition up to and including 
the time of installation.  While the GCL will begin to hydrate immediately upon 
deployment, it is essential that the GCL not become fully hydrated prior to loading, as 
placement of material over hydrated bentonite may destabilize a given area.  Additional 
restrictions and guidance with regard to hydrated or wet GCL are as follows: 

 
1. GCL shall not be deployed during precipitation or at times when weather 

conditions suggest that precipitation is imminent. 
 
2. GCL shall not be placed on wet subgrade, as determined by Engineer. 
 
3. GCL becoming partially hydrated prior to covering with geosynthetics and fill 

materials shall be evaluated by Engineer to ascertain the condition of the material 
and to determine if removal and replacement is necessary. 

 
4. In the event that full hydration occurs prior to placement of the overlying fill 

materials described above, the GCL material shall be evaluated by Engineer to 
ascertain the condition of the material and to determine if removal is necessary.   

 
E. Contractor personnel shall not be allowed to wear shoes that can damage the GCL during 

deployment or placement of subsequent geosynthetic materials. 
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F. GCL Panels shall be deployed in a direction from the highest elevation to the lowest 
elevation within the area to be lined.  Whenever possible, GCL panels shall be staggered 
such that cross seams between panels are not continuous throughout the lined area.  GCL 
panels shall be installed free of tension. 

 
G. GCL seams shall be overlapped a minimum of 6 inches on edge seams and minimum of 

20 inches on end seams after shrinkage and before placing cover. 
 
H. The Contractor shall not deploy more GCL in 1 day than can be covered by end of that 

day with overlying geosynthetics and fill material. 
 
I. The GCL rolls shall be handled in a manner that minimizes loss of bentonite along edges 

during deployment. 
 
J. The Contractor shall be responsible for protection of the GCL during installation.  Unless 

otherwise directed by Engineer, no rubber tire ATV’s, tracked vehicles or any other 
equipment that may pose a risk of puncturing, tearing or otherwise damaging the GCL 
shall be permitted for use directly over the GCL. 

 
3.03 REPAIRS 
 

A. Repairs are to be made as soon as possible following deployment of GCL panels. 
 
B. Damage to the GCL shall be repaired in the following manner, unless alternate 

procedures are proposed by the Contractor and reviewed by Engineer. 
 

1. The damaged area shall be cleared of dirt and debris. 
 
2. A patch of GCL shall be cut to extend a minimum of 12 inches beyond the 

damaged area in all directions. 
 

3. Granular bentonite shall be placed around the perimeter of the damaged area at a 
rate of 0.25 pounds per linear foot. 

 
4. The patch shall be placed over the damaged area and may be secured with an 

adhesive to keep the patch in position during backfilling or other activities over 
the GCL.  The adhesive shall be approved by the GCL Manufacturer.  A copy of 
the GCL Manufacturer’s written approval shall be provided to Engineer for 
review prior to application of the adhesive. 
 

5. If Engineer determines that the damage is considered un-repairable, the damaged 
material will be replaced at no additional cost to Owner. 
 

 
- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. The Contractor shall furnish all labor, materials, tools, and equipment and perform 
all operations necessary for the excavation of soil and debris to the limits identified 
in the Remedial Design.  Excavation activities may encounter manufactured gas 
plant- (MGP-) impacted soil and debris containing volatile organic compounds 
(VOCs), polycyclic aromatic hydrocarbons (PAHs), inorganics, and non-aqueous 
phase liquid (NAPL).  Excavated materials will be transported to an appropriate 
offsite, Owner-approved low temperature thermal desorption (LTTD) facility for 
treatment/disposal.  In the event that any characterization results or field 
observations indicate that certain materials are unsuitable for offsite LTTD 
treatment/disposal, as determined by the Owner or Engineer (in consultation with 
the treatment facility), the Contractor shall arrange for offsite disposal at an Owner-
approved facility in accordance with applicable rules and regulations (including 
local flow control regulations). 

 
2. The Contractor shall furnish all labor, materials, tools, and equipment and perform 

all operations necessary to collect, extract, convey, containerize, and characterize all 
water generated during the Project (e.g., groundwater and precipitation that is 
extracted from and/or accumulated within the excavation area; equipment/personnel 
decontamination water; etc.).  Such water is likely to contain suspended and 
dissolved solids, VOCs, semivolatile organic compounds (SVOCs), inorganics, and 
NAPL.  All Project-related water shall be transported offsite for treatment/disposal 
at an Owner-approved facility.  The Contractor shall be responsible for scheduling 
and coordinating the offsite transport of collected Project-related water. 

 
B. Related Work Specified Elsewhere 

 
1. Section 02201 – Earthwork 

 
2. Section 02202 – Rock and Debris Removal 

 
3. Section 02203 – Site Grading 

 
4. Section 02206 – Selected Fill 

 
5. Section 02209 – Clearing 

 
6. Section 02272 – Geomembrane – HDPE Liner 

 
7. Section 02508 – Air Monitoring Program 
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1.02 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS 
 

A. United States Environmental Protection Agency (USEPA), including Title 40, Code of 
Federal Regulations (CFR). 

 
B. Occupational Safety and Health Administration (OSHA), including Title 29, Code of Federal 

Regulations, and Parts 1910 and 1926, OSHA, U.S. Department of Labor. 
 
C. State of New York Rules and Regulations, including Title 6 of the Official Compilation of 

Codes, Rules, and Regulations (6 NYCRR) Parts 360, 364, and 370 regarding 
treatment/disposal, transportation, and management of hazardous waste. 

 
D. New York State Department of Environmental Conservation (NYSDEC) Technical 

Administrative Guidance Memorandum (TAGM) 4061 – Management of Coal Tar Wastes 
and Coal Tar Contaminated Soil and Sediment from Former Manufactured Gas Plants 
(MGPs). 

 
E. Recommendations of the National Institute of Occupational Safety and Health (NIOSH). 
 
F. Applicable guidelines of the New York State Department of Health (NYSDOH). 
 
G. Transportation regulations, including U.S. Department of Transportation (USDOT) 

regulations, including Title 29 Parts 171 and 172 and New York State Department of 
Transportation (NYSDOT) rules and regulations. 

 
H. Applicable federal, state, and local government regulations. 

 
I. Whenever there is a conflict or overlap of the above-referenced documents, the most 

stringent provision shall be applicable. 
 
J. In the event that any requirement of this Section contradicts any such regulatory 

requirement, the Contractor shall immediately notify the Owner of such conflict or 
contradiction.    

 
1.03 SUBMITTALS 
 

A. All waste transporters hauling waste materials (e.g., soil, water, debris, etc.) shall submit a 
copy of their current Waste Transportation Permit (obtained in accordance with 6 NYCRR 
Part 364) and safety records (including any incidents reported since January 1, 2004 [i.e., the 
previous 5 years]).  In addition, the Contractor shall provide two copies of the following 
items as they relate to the transport and offsite treatment/disposal of waste materials: 

 
1. Uniform Hazardous Waste Manifests or Bills of Lading; 

2. Chain of custody records; 

3. Contracts; and 

4. Trucking logs. 

The above materials shall be provided by the Contractor to the Owner/Engineer in a timely 
manner following the last shipment of waste materials from the site. 
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B. The Contractor shall submit an Excavation and Material Dewatering Plan (as part of the 
Contractor’s Operations Plan) containing the following information: 
 
1. The means and methods of dewatering to be employed during the Project, including 

identification of any proposed deviations from the excavation and material 
dewatering means/methods identified in the Remedial Design. 

 
2. Location of groundwater extraction points, type and size/depth of installation (well, 

caisson, etc.), and extraction rate (per location and in total). 
 

3. Identification of pump(s), piping, appurtenances to be used to extract groundwater, 
including numbers, equipment size/dimensions, connections, fuel source, electrical 
requirements and service connections, etc. 

 
4. Monitoring and maintenance requirements for extraction system components. 

 
5. Contractor’s anticipated operation of the extraction system, including monitoring, 

coordination with other Project activities (e.g., excavation), etc. 
 

C. The Contractor shall maintain (throughout the course of the Project) a written record of the 
operation and maintenance activities associated with the extraction system.  Such 
information shall be tabulated, updated daily, and submitted on a weekly basis to the 
Engineer for review.  At a minimum, the summary shall include the following information 
(for each day): 

 
1. Hours of operation. 

 
2. Volume of water extracted and containerized. 

 
3. Characterization samples collected and submitted for laboratory analysis (if any). 

 
4. Volume of water transported offsite. 

 
5. Type and frequency of monitoring and maintenance activities (if any). 

 
6. Other information relevant to the operation, monitoring, and maintenance of the 

extraction system.  
 
PART 2 - PRODUCTS 
 
2.01 INFLUENT HOLDING TANK 
 

A. The Influent Holding Tank (or FRAC tank) shall be constructed of materials compatible with 
the constituents that may be present in the water generated during the Project and shall 
provide a common collection point for such water. 
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B. The Contractor shall provide a modular water storage wier tank (the Influent Holding Tank) 
that can accommodate a volume of approximately 18,000 gallons.  The tank shall be 
equipped with valving, piping, etc., as needed to receive extracted groundwater (and other 
liquids generated during the Project) and to transfer collected water to a tanker truck for 
transport to an offsite treatment/disposal facility.  The Influent Holding Tank shall include 
internal baffles/wiers to facilitate the accumulation and removal of solids and floatables. 

 
C. The Contractor shall provide a portable, pre-fabricated spill containment berm for the 

Influent Holding Tank. 
 
PART 3 - EXECUTION 
 
3.01 EXCAVATION 
 

A. Excavation activities shall be conducted using excavation equipment (e.g., excavator, 
backhoe, etc.) and methods determined by the Contractor and outlined in the Contractor’s 
required submittals. 

 
B. The Contractor shall excavate soil and debris (e.g., brick, concrete, abandoned piping, the 

building foundation, the former northern gas holder, tree stumps/root balls, etc.) to the 
horizontal and vertical limits identified in the Design Drawings or as directed by the 
Engineer. 

 
C. The Contractor is responsible for providing safe and adequate vehicle/equipment access and 

egress to the excavation area to facilitate the excavation of materials to the horizontal and 
vertical limits identified in the Design Drawings or as directed by the Engineer.  The 
Contractor shall provide appropriately sized vehicles/equipment (taking into account the 
limited available space within the former MGP property and close proximity of utility poles, 
overhead electrical lines, and transformers) to excavate, load, and transport waste materials 
offsite for treatment/disposal. 

 
D. Excavated materials shall be direct-loaded into vehicles and transported to an appropriate 

offsite, Owner-approved LTTD facility for treatment/disposal. 
 

E. In the event that any characterization results or field observations indicate that certain 
materials are unsuitable for offsite LTTD treatment/disposal, as determined by the Owner or 
Engineer (in consultation with the treatment facility), the Contractor shall arrange for offsite 
disposal at an Owner-approved facility in accordance with applicable rules and regulations 
(including local flow control regulations) and the Waste Management Plan (included as 
Appendix I to the Remedial Design).  The Contractor shall coordinate with the facility prior 
to initiating excavation activities to minimize potential work delays if such material is 
encountered.   
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3.02 MAINTENANCE OF UTILITIES 
 

A. The Contractor shall field-verify the locations of all utilities (in service and out of service), 
which include, but may not be limited to, the following:  water lines, gas lines, storm sewer 
lines, sanitary sewer lines, overhead and underground electrical lines/equipment/structures.  
The Contractor shall be responsible for reviewing the Remedial Design and, if necessary, 
using a locator service to field-delineate the location(s) of each utility.  The Contractor shall 
coordinate with Dig Safely prior to initiating any intrusive activities at the site.  Once the 
locations of the utilities have been field-delineated, the Contractor shall expose the utilities 
(active and inactive) that are, or may potentially be impacted by the excavation activities 
and, for those to be retained, install supports and/or bracing in accordance with the 
Contractor's submittal as reviewed by the Engineer, and as necessary to temporarily support 
these utilities during excavation and backfilling activities.  During the excavation activities, 
the Contractor shall be responsible for maintaining the temporary support system until the 
excavation and backfilling activities are completed.  If utilities are present at locations that 
will interfere with the implementation of excavation activities, the Contractor shall remove 
and/or relocate the utility (unless otherwise specified in the Remedial Design) in 
coordination with the appropriate utility company. 

 
B. The Contractor shall relocate, remove, abandon, and/or protect existing utilities as indicated 

in the Remedial Design.  In the event that free liquids are encountered within such structures, 
the Contractor shall collect, containerize, characterize, and appropriately dispose of such 
materials.  All sample analytical results must be provided to the Owner/Engineer for review. 

 
3.03 TEMPORARY STOCKPILING OF EXCAVATED MATERIALS 
 

A. In certain instances, excavated soils destined for offsite LTTD treatment/disposal may 
require stockpiling (e.g., based on the availability of waste transporters).  These soils may 
only be stockpiled within the limits of the excavation area and shall be transported offsite for 
treatment/disposal within 24-hours, unless a longer duration is approved by the Owner.  
There shall be no stockpiling of excavated soils within any other portion of the site unless 
otherwise specified in the Remedial Design or approved by the Owner. 

 
B. All dewatering, stabilization, mixing, segregation, and/or downsizing of excavated materials 

shall be conducted within the limits of the excavation area.  Emission controls shall be 
employed, as necessary and to the satisfaction of the Owner/Engineer, during these 
activities. 

 
C. Excavated debris (e.g., brick, concrete, stone, etc.) not suitable for offsite LTTD 

treatment/disposal shall be segregated as appropriate from other excavated materials, 
downsized (as required by the waste transportation and disposition vendors), and stockpiled 
onsite within a fully lined roll-off container for characterization prior to offsite disposal at an 
Owner-approved facility.  The lined roll-off container shall be covered at all times (i.e., 
during both work and non-work hours) with a minimum 10 mil thick plastic cover, except 
when materials are actively being placed or removed.  The cover shall be properly anchored 
to prevent uplift due to wind conditions and shall be maintained for the duration of 
excavation activities.  The Contractor shall not be permitted to dispose of any debris offsite 
prior to receipt of characterization sample results for review by the Owner/Engineer. 
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D. Excavated materials shall only be stockpiled in locations approved by the Owner so as not to 
endanger the work, and so that easy access may be had at all times to all parts of the 
excavation area.  Stockpiled materials shall be kept neatly piled and trimmed, so as to cause 
as little inconvenience as possible to public travelers or adjoining property holders. 

 
E. Stockpiles shall be inspected daily and any noted deficiencies shall be promptly corrected.  

Compliance with the NYSDOH Generic Community Air Monitoring Plan (GCAMP) and 
emission controls must be maintained while materials are being stockpiled. 

 
F. Based on site conditions, the Owner may elect to limit the maximum allowable stockpile 

size. Limitations to stockpile size shall not result in additional expense to the Owner. 
 

G. Special precautions must be taken to permit access at all times to fire hydrants, fire alarm 
boxes, police and fire department driveways, and other points where access may involve the 
safety and welfare of the general public. 

 
3.04 DEBRIS PROCESSING/MATERIAL SEGREGATION 
 

A. The potential exists for encountering brick, concrete, abandoned piping, the building 
foundation, the former northern gas holder, tree stumps/root balls, and other debris at the 
site.  The Contractor shall be responsible for segregating debris into that which is suitable for 
offsite treatment/disposal and that which requires offsite disposal.  Debris that is not suitable 
for offsite treatment due to size (e.g., concrete, cobbles/boulders, miscellaneous debris) shall 
be manipulated into a manageable size to render the materials suitable for offsite disposal (as 
determined by the offsite disposal facility).  All segregation and downsizing activities shall 
be conducted within the limits of the excavation area.  Once segregated and downsized, such 
debris shall be stockpiled onsite within a fully lined roll-off container for characterization by 
the Contractor prior to offsite disposal at an Owner-approved facility.  Materials such as tree 
stumps/root balls shall be subject to appropriate offsite disposal.  In the event that free 
liquids are encountered within such structures, the Contractor shall collect, containerize, 
characterize, and appropriately dispose of such materials. All sample analytical results must 
be provided to the Owner/Engineer for review. 

 
B. The Contractor shall segregate materials as necessary during excavation activities to allow 

for material handling (e.g., mixing, stabilizing, etc.) as required to render the materials 
suitable for offsite treatment/disposal.  Segregated materials shall be stockpiled onsite within 
a fully lined roll-off container for characterization by the Contractor prior to offsite disposal 
at an Owner-approved facility.  The lined roll-off container shall be covered at all times (i.e., 
during both work and non-work hours) with a minimum 10 mil thick plastic cover, except 
when materials are actively being placed or removed.  The cover shall be properly anchored 
to prevent uplift due to wind conditions and shall be maintained for the duration of 
excavation activities.  The Contractor shall not be permitted to dispose of any debris offsite 
prior to receipt of characterization sample results for review by the Owner/Engineer. 

 
C. If free phase NAPL is encountered during the excavation activities, the NAPL shall be 

removed, segregated, and transferred to an appropriate container(s) (proposed by the 
Contractor and reviewed by the Engineer) for characterization by the Contractor to 
determine offsite treatment/disposal requirements in accordance with applicable regulations. 
All sample analytical results must be provided to the Owner/Engineer for review. 
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3.06 EXCAVATION AND MATERIAL DEWATERING 
 

The Contractor shall use appropriate means and methods to dewater/stabilize materials prior to 
excavation, and once excavated, prior to transportation to the Owner-approved offsite LTTD 
treatment/disposal facility.  Such means and methods may include, but are not limited to, the 
following (or a combination of the following): active dewatering of the excavation area prior to 
material removal, use of drier materials excavated from above the water table to augment wet 
materials excavated from below the water table, temporary stockpiling excavated materials (within 
the limits of the excavation area) to allow for gravity dewatering, and use of cement kiln dust (CKD) 
to augment wet excavated materials.  The Contractor shall not use lime-based stabilizing agents (e.g., 
quick lime, lime kiln dust [LKD], etc.) that contain greater than 50% Ca/MgO as an amendment. 
However, New York State Department of Environmental Conservation approval is required if the 
Contractor elects to use lime kiln dust containing lower percentages of free oxide.  If the Contractor 
elects to use CKD, such material may only be mobilized to and stored at the site in one-ton bags (i.e., 
no onsite stockpiling of bulk shipments of CKD), unless otherwise approved by the Owner/Engineer.  
The Contractor shall submit an Excavation and Material Dewatering Plan (as part of the Contractor’s 
Operations Plan) detailing the means and methods to be employed during the Project.  The 
Contractor shall submit (in writing) any proposed deviations from the means/methods identified in 
the Remedial Design to the Owner/Engineer for approval prior to implementation of such activities. 
 
In preparing the Excavation and Material Dewatering Plan, the Contractor shall incorporate the 
following conditions: 
 
A. Dewatering activities shall be coordinated with the Contractor’s overall approach for 

executing the excavation activities.  The dewatering location(s), excavation sequencing and 
timing, performance of survey confirmation, placement/compaction of backfill, etc. are 
considerations that should be incorporated into the development of the Excavation and 
Material Dewatering Plan, especially with respect to the placement of extraction points 
within the excavation area. 

 
B. Water that accumulates within the excavation area shall be removed.  The Contractor shall 

take precautions to minimize the solids present in the water extracted from the excavation 
area, such as constructing a sump and keeping the intake of the pump off the bottom and 
away from the sidewalls of the area being dewatered.  The sump shall consist of one of or a 
combination of the following methods:  

 
1. A sump backfilled with washed gravel. 

 
2. A perforated vessel (i.e., a corrugated metal pipe or drum), wrapped with a non-

woven geotextile fabric and/or filled with gravel. 
 

3. Straw bales/silt fences around the area where surface water/groundwater is being 
pumped. 
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C. For general planning purposes, the groundwater volume (between the normal water table and 
target removal elevation) for the excavation area is estimated to be 34,000 gallons.  This 
represents the pore water volume only and does not include water that may enter the 
excavation area (e.g., infiltration through the sealed sheet pile wall and excavation floor, 
precipitation, etc.).  This information has been provided to assist the Contractor in the 
development of its Excavation and Material Dewatering Plan.  The extent and rate at which 
the excavation area can be dewatered (to or below the target removal elevation) will depend 
on factors such as sheet pile tightness and the location and number of extraction points.  The 
groundwater extraction rate should consider: 1) the volume of water to be removed in order 
to initially lower the normal water table elevation within the excavation area; 2) the period of 
time identified by the Contractor for initial dewatering; 3) the subsequent rate of extraction 
necessary to maintain the water table elevation at or below the target removal elevation; 4) 
the available onsite storage capacity for extracted water; and 5) the time required to collect, 
process, and analyze characterization samples.  Based on the information above, a 
continuous, uninterrupted groundwater extraction rate of 7 gallons per minute (gpm) would 
be expected to dewater the excavation area in approximately five days.  Once the normal 
water table elevation has been lowered to the target removal elevation, the rate of 
groundwater introduction into the excavation area is estimated to be 2.2 gpm (assuming 
sheet pile walls are sealed and that sheet piles are driven to a depth of 34 feet below ground 
surface). 
 

D. To assess the performance of the groundwater extraction system, the Contractor shall 
conduct initial system start-up activities.  These activities are intended to demonstrate and 
troubleshoot, as necessary, system operations, and to provide planning-level information 
regarding subsequent operations related to extraction rates/timing and other related 
operations.  Start-up testing shall occur once the sealed sheet pile wall encompassing the 
excavation area has been installed, one week (minimum) prior to removal of materials from 
below the normal water table elevation, and once the extraction and storage system 
components have been installed and individually tested, as appropriate.  The results of the 
extraction system start-up activities may provide additional information related to extraction 
rates and timing. 

 
E. Groundwater extraction shall occur from within the sealed sheet pile wall encompassing the 

excavation area and at a location(s) that is offset (horizontally and vertically) from the 
immediate vicinity of active soil disturbance/removal (to reduce the potential for excessive 
mixing of these materials and groundwater during extraction).  The method of extraction 
shall include one or more extraction wells, caissons, well points, or similar applications that 
are appropriately sized and positioned within the excavation area.  Included at the end of this 
Section is an example of a suitable extraction point construction. 

 
F. Neither the construction nor operation of the selected extraction method shall extend more 

than three feet beneath the base of the excavation without prior approval from the Engineer. 
 

G. All water generated during the Project shall be collected, extracted, and conveyed to the 
onsite Influent Holding Tank for storage and characterization by the Contractor.  All sample 
analytical results must be provided to the Owner/Engineer for review. 
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H. Once characterized, Project-related water shall be transported offsite for treatment/disposal 
at an Owner-approved facility.  The Contractor shall be responsible for scheduling and 
coordinating the offsite transport of all Project-related water.  The Contractor shall 
coordinate with the offsite treatment/disposal facility and transporter(s) prior to initiating 
excavation activities to minimize potential work delays. 

 
I. The Contractor shall closely coordinate and monitor the system operations with respect to 

potential impacts and disruptions to the overall implementation of the Project.  Under no 
circumstances shall the Contractor exceed the storage capacity of the Influent Holding Tank, 
or discharge any Project-related water to any location without the prior consent of the 
Engineer. 

 
J. The Contractor shall continuously monitor the operation of the extraction system and at no 

time leave the system operating without qualified attending personnel present within the 
Project Work Limits.  During the initial dewatering activities, the Contractor may elect to 
operate the extraction system on a continuous basis during non-working hours (depending on 
the available onsite storage capacity).  Such a plan must be formally communicated (in 
writing) to the Owner and Engineer for review and approval. 

 
K. Downtime related to the laboratory turnaround time (generally two to three days) shall be 

incorporated into the Contractor’s planned operation of the extraction system and 
coordination of related Project activities. 

 
3.07 DUST, VAPOR, AND ODOR CONTROL 
 

A. Dust, vapor, and odor control activities shall be performed within the Project Work Limits in 
accordance with M&P – Section 02508 (titled Air Monitoring Program) and the Community 
Air Monitoring Plan (included as Appendix G to the Remedial Design). 

 
B. The Contractor shall control dust within the Project Work Limits.  The need to implement 

dust controls shall be based on the results of airborne particulate monitoring and/or visual 
observations.  Dust monitoring activities shall be conducted within the work/breathing zone 
and at the site perimeter in accordance with the Contractor’s HASP and the Remedial 
Design, respectively.  The actual measures to be implemented to control dust shall be 
proposed within the Contractor's submittal in accordance with M&P – Section 02508 (titled 
Air Monitoring Program). 

 
C. The Contractor may also be required to implement vapor suppression activities based on the 

results of organic vapor monitoring and/or presence of nuisance odors.  Vapor monitoring 
activities shall be conducted within the work/breathing zone and at the site perimeter in 
accordance with the Contractor’s HASP and the Remedial Design, respectively.  The actual 
measures to be implemented to control vapors and odors shall be proposed within the 
Contractor’s submittal in accordance with M&P – Section 02508 (titled Air Monitoring 
Program).  
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3.08 MATERIAL TESTING 
 

A. All required characterization sampling necessary to facilitate offsite treatment/disposal of 
materials, beyond that previously conducted by the Owner, will be performed by the 
Contractor.  All sample analytical results must be provided to the Owner/Engineer for 
review.    

 
3.09 TRANSPORTATION AND OFFSITE TREATMENT/DISPOSAL 
 

A. The Contractor shall be responsible for the transportation of waste material (e.g., soil, water, 
debris, etc.) generated during excavation activities to an appropriate offsite treatment/ 
disposal facility(ies), as determined based on the matrix of the waste material and the results 
of characterization sampling.    

 
B. The Contractor shall load excavated soil/debris (deemed suitable for offsite LTTD 

treatment/disposal) into lined roll-off containers and/or lined dump trucks for transportation 
to an appropriate offsite LTTD facility for treatment/disposal.  The loading activities shall be 
conducted in accordance with the Contractor’s Operations Plan and the Remedial Design.  
Based on the results of the waste characterization activities conducted by the Owner, the 
excavated soil/debris (deemed suitable for offsite LTTD treatment/disposal) will be 
treated/disposed in a manner consistent with NYSDEC TAGM 4061 (Management of Coal 
Tar Waste and Coal Tar Contaminated Soils and Sediment from Former Manufactured Gas 
Plants).  The policy outlines criteria wherein materials that have been contaminated with 
coal tar waste from MGPs exhibiting only the hazardous waste toxicity characteristic for 
benzene (D018) may be excluded from the requirements of 6 NYCRR Parts 370 - 374 and 
376 when they are destined for permanent thermal treatment.  Accordingly, the offsite LTTD 
facility identified by the Contractor shall be permitted to accept such waste material.  Other 
materials generated during the remedial activities will be transported offsite for 
treatment/disposal based on the results of characterization sampling. 

 
C. All water generated during the Project shall be collected, extracted, and conveyed to the 

onsite Influent Holding Tank for storage and characterization by the Contractor.  All sample 
analytical results must be provided to the Owner/Engineer for review. 

 
D. Once characterized, the Contractor shall transfer collected Project-related water from the 

onsite Influent Holding Tank to a tanker truck for transport to an Owner-approved offsite 
treatment/disposal facility.  The Contractor shall be responsible for scheduling and 
coordinating the offsite transport of all Project-related water. 

 
E. The Contractor shall be responsible for properly containerizing, stockpiling, characterizing, 

and preparing waste material for offsite treatment/disposal.  Each waste medium (e.g., soil, 
water, NAPL, waste debris, PPE, etc.) shall be properly containerized via USDOT approved 
55-gallon drums, temporary tanks, lined and covered roll-off containers, tanker trucks, or 
lined and covered dump trailers and properly labeled and stored with like materials. The 
cover for dump trailers/trucks shall consist of a solid tarp that can be secured on all sides 
below the top of the box.  
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F. The Contractor shall coordinate the transportation and offsite treatment/disposal of materials 
(e.g., soil, water, debris, etc.) generated during excavation activities and, at a minimum, shall 
be responsible for the following: 

 
1. Provision/preparation of a Uniform Hazardous Waste Manifest or Bill of Lading, to 

be signed by the Owner and the truck driver. 
 

2. Preparation and submittal of a daily summary sheet that indicates, at a minimum, the 
following information regarding each truck load: 

 
a. Load number (sequential). 
b. Uniform Hazardous Waste Manifest Number or Bill of Lading Number. 
c. Truck ID number (license plate number of the truck and/or trailer used). 
d. Estimated gross weight. 
e. Estimated tar weight. 
f. Estimated net load weight. 
g. Material type (nonhazardous, hazardous, debris, water, etc.); and 
h. Destination. 

 
 

- END OF SECTION – 
(ATTACHMENT FOLLOWS) 
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PART 1 - GENERAL

1.01 DESCRIPTION

A. Work Specified

1. The air monitoring programs specified herein shall be conducted throughout the 
Project (during all intrusive and/or potential dust generating activities).

2. The Contractor shall obtain the services of a subcontractor to provide all labor, 
materials, and equipment necessary to implement the community air monitoring 
program specified in this Section and in the Community Air Monitoring Plan
(included as Appendix G to the Remedial Design).  The subcontractor will be a 
qualified firm that regularly provides these services.  Onsite personnel provided 
by the subcontractor will have at least five years experience with similar 
activities at environmental sites and will be a Certified Industrial Hygienist
(CIH).

3. The Contractor shall provide all labor, materials, and equipment necessary to 
implement the work zone air monitoring program specified in the Contractor’s 
Health and Safety Plan (HASP).  The Contractor may elect to have the same 
subcontractor implement the community and work zone air monitoring programs.

4. It is the Contractor’s responsibility to ensure that all activities associated with the 
community air monitoring program (including the control of dust, vapors, and 
odors) are performed in accordance with this Section and the Community Air 
Monitoring Plan (Appendix G).

B. Related Work Specified Elsewhere

1. Section 02201 – Earthwork

2. Section 02415 – Impacted Material Handing and Excavation Procedures

C. Definitions

1. Breathing zone is defined as the worker breathing zone for worker health and 
safety.

2. Perimeter of the site is defined as the Project Work Limits.

3. Work zone is generally defined as the area where intrusive construction activities 
take place.
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1.02 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS

A. New York State Department of Health (NYSDOH) Generic Community Air Monitoring 
Program

B. New York State Department of Environmental Conservation (NYSDEC) Technical and 
Administrative Guidance Memorandum (TAGM) 4031 - Fugitive Dust Suppression and 
Particulate Monitoring Program at Inactive Hazardous Waste Sites

C. Other appropriate federal, state, and local air monitoring requirements

1.03 SUBMITTALS

A. Identification of community air monitoring subcontractor, including resume of relevant 
Project-related experience.

B. Submit a detailed plan for the specified requirements of the community air monitoring 
program, including measures to be implemented to control dust, vapors, and odors.

C. Submit a detailed site plan showing the locations of the community air monitoring 
stations and the meteorological system.

D. Submit a detailed response plan that includes procedures to be implemented in response 
to an exceedance of community air monitoring action levels as required by NYSDOH.
This plan shall include notification of the Engineer via telephone once the exceedance is 
observed (i.e., real time) and a follow-up e-mail to the Owner and Engineer within 24 
hours of the observed exceedance summarizing the data, the cause of the exceedance, and 
any corrective measures to be implemented as a result of the exceedance. The Engineer 
will contact the NYSDEC, NYSDOH, and Village of Fort Plain once notified by the 
Contractor and will forward the Contractor’s e-mail to these parties once reviewed.

E. Submit detailed manufacturer’s specifications for community air monitoring equipment.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.01 OBJECTIVES

A. The objectives of the air monitoring program are:

1. Provide for the measurement of the level of particulates in the work/breathing 
zone and at the upwind and downwind perimeter of the site to facilitate the 
implementation of corrective actions (if necessary) to control dust generated as a 
result of construction activities, such that dust concentrations do not exceed 
action levels as presented in the Contractor’s HASP and the Remedial Design.
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2. Provide for the measurement of organic vapors in the work/breathing zone and at 
the upwind and downwind perimeter of the site to facilitate the implementation 
of corrective actions (if necessary) to control organic vapors generated as a result 
of construction activities, such that organic vapor concentrations do not exceed 
action levels as presented in the Contractor’s HASP and the Remedial Design.

3.02 EQUIPMENT

A. Air monitoring equipment shall include, but not be limited to, the following:

1. Real-time community air monitoring for volatile organic compounds (VOCs) 
shall be performed by RAE Systems SentryRAE (or approved equal) equipped 
with either a photoionization detector (PID), or a flame ionization detector (FID).  
The equipment shall be capable of continuously monitoring instantaneous 
readings and recording average concentrations (calculated for continuous 15-
minute increments – i.e., 08:00 to 08:15, 08:15 to 08:30, etc.) for comparison to 
the community air monitoring action levels.

2. Real-time community air monitoring for particulates less than 10 micrometers in 
diameter (PM10) shall be performed by a MIE DataRAM PDR1000 (or approved 
equal).  The equipment shall be capable of: 1) detecting particulates 0.1 to 10 
micrometers in diameter and concentrations down to 0.001 milligrams per cubic 
meter (mg/m3); and 2) continuously monitoring instantaneous readings and 
recording average concentrations (calculated for continuous 15-minute 
increments – i.e., 08:00 to 08:15, 08:15 to 08:30, etc.) for comparison to 
community air monitoring action levels.

3. Community air monitoring stations shall include equipment to monitor PM10 and 
VOCs.  Each air monitoring station shall include an audible and/or visual alarm 
system capable of indicating an exceedance of established community air 
monitoring action levels.  Data from each monitoring station shall be transmitted 
continuously, via communications cable or wirelessly, to an onsite data logger 
and computer system.

4. A meteorological system shall be installed in a prominent location at the site and 
within the Project Work Limits.  At a minimum, the meteorological monitoring 
system will monitor wind speed, wind direction, relative humidity, ambient 
temperature, and amount of rainfall.  The meteorological monitoring system will 
be equipped with electronic data-logging capabilities.  A digital meteorological 
monitoring system (AutoMet or equivalent) will be used to collect the 
meteorological data.

5. Real-time work/breathing zone air monitoring for particulates and organic vapors 
shall be performed by the equipment specified in the Contractor’s HASP (as 
dictated by the Contractor’s work/breathing zone air monitoring action levels).
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3.03 INSTALLATION

A. Air monitoring system components shall be installed by the manufacturer or an 
authorized representative.  The community air monitoring stations must be enclosed.  The 
enclosures must be weather-tight and must provide proper operating conditions for 
monitoring equipment.  It is the Contractor’s responsibility to provide electrical power to 
each community air monitoring station as necessary.  The community air monitoring 
stations must contain an onboard backup battery and data logger to allow a minimum of 
12 hours of continuous recording in the event the primary power source is interrupted.

B. A centralized computer control system shall be provided to continuously upload data 
generated from the community air monitoring stations.  The continuous collected data 
shall be stored in a report file database and will be archived to the central computer and 
to a removable disk daily.  This data will be stored at a secure offsite location.

C. The Contractor shall protect against vandalism at each community air monitoring station.

3.04 REPORTING

A. The Contractor shall maintain a written copy of the 15-minute average (calculated as 
specified above) community air monitoring results (for both PM10 and VOCs) for each 
workday, to be available by 10:00 a.m. the following workday (for State [NYSDEC and 
NYSDOH] personnel or the Engineer to review at any time).  Written documentation 
shall include an appropriately scaled map of the work area depicting community air 
monitoring locations, wind direction, and other pertinent meteorological data, date, time, 
instrumentation readings, calibration records, applicable standards, and engineering 
controls implemented (if necessary).

B. The Contractor shall prepare a summary of the 15-minute average (calculated as specified 
above) community air monitoring results (for both PM10 and VOCs) on a weekly basis.  
Following review by the Engineer, weekly 15-minute average community air monitoring 
results (for both PM10 and VOCs) shall be submitted to a NYSDEC-selected 
representative on a disk in a format that is acceptable to the agencies (unless an alternate
approach is requested by the agencies).

C. In the event of an exceedance of a community air monitoring action level (for either PM10
or VOCs), the Contractor shall notify the Engineer via telephone once the exceedance is 
observed (i.e., real time).  The Contractor shall send a follow-up e-mail to the Engineer 
within 24 hours of the observed exceedance summarizing the data, the cause of the 
exceedance, and any corrective measures to be implemented as a result of the 
exceedance.  The Engineer will verbally contact the NYSDEC, NYSDOH, and Village of 
Fort Plain within one hour after being notified by the Contractor and will forward the 
Contractor’s e-mail to these parties once reviewed.
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3.05 MONITORING REQUIREMENTS

A. The Contractor shall have onsite and available for immediate use at anytime, engineering 
controls for dust and vapors/odors.  This shall include, but is not limited to, polyethylene 
sheeting for covering of sidewalls and bottom of excavation areas, water, BioSolve® (or 
approved equivalent), and vapor/odor suppressant foam and foamer.

B. Work/breathing zone air monitoring shall be performed in accordance with the 
requirements of the Contractor’s HASP.

C. Real-time work/breathing zone organic vapor and particulate monitoring shall be 
performed by the Contractor on a continuous basis during the performance of all intrusive 
construction activities including, but not limited to, all material excavation and excavated 
material loading/handling activities.

D. Community air monitoring shall be performed by the Contractor using mobile or portable 
air monitoring stations placed at one location upwind of the work zone (Exclusion Zone) 
and at three locations at the downwind perimeter of the work zone (Exclusion Zone) to 
provide for adequate coverage downwind of the work zone.  Community air monitoring 
shall be performed by the Contractor during all intrusive and/or potential dust generating 
activities.  Locations of community air monitoring stations may require adjustment based 
upon changes in wind direction.  Anticipated community air monitoring station locations 
are identified on the Design Drawings.  The community air monitoring stations shall (at a 
minimum):

1. Continuously monitor real-time community air quality data for particulate matter 
and VOCs during the performance of intrusive construction activities during that 
monitoring period (e.g., work day) including, but not limited to, installation of 
erosion/sedimentation controls, installation of sheet piling, and all material 
excavation and loading/handling activities.

2. Record data in accordance with Part 3.04 of this Section.

3.06 QUALITY ASSURANCE

A. A qualified technician shall be provided to calibrate and operate specified equipment.

B. All direct-reading instrumentation calibrations shall be conducted under the approximate 
environmental conditions in which the instrument will be used.  Instruments must be 
calibrated at least daily, noting the reading(s) and any adjustments that are necessary.  All 
community air monitoring equipment calibration, including the standard used for 
calibration, must be documented by the Contractor in the field logbook.
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C. All air monitoring equipment shall be maintained and calibrated in general accordance 
with specific manufacturers’ procedures.  The PID/FID shall be calibrated against a 100 
parts per million (ppm) (Isobutylene) standard.  Preventive maintenance and repairs will 
be conducted in accordance with the respective manufacturers’ procedures.  When 
applicable, only manufacturer-trained and/or authorized personnel will be allowed to 
perform instrument repairs or preventive maintenance.

D. If an instrument is found to be inoperative or suspected of giving erroneous readings, the 
Contractor is responsible for immediately removing the instrument from service and 
obtaining a replacement unit.  At a minimum, the Contractor shall have a spare PID/FID 
onsite at all times that is available for use in the event of equipment failure.

- END OF SECTION -
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PART 1 - GENERAL 
 
1.01   DESCRIPTION 
 
 A. Work Specified 
 

1. Construction of the asphaltic surface on prepared existing subgrade to the 
required limits, grade, thickness, and cross-section as shown in the Remedial 
Design or as specified in this Section. 

 
2. Construction of the bituminous concrete surface on a prepared existing asphalt 

parking area to the required limits, grade, thickness, and cross section as shown 
in the Remedial Design or as specified in this Section. 

 
3. The quality of materials and performance of the work shall be in accordance with 

the Standard Specifications of the New York State Department of Transportation 
(NYSDOT) unless otherwise specified in this Section. 

 
 B. Related Work Specified Elsewhere 
 
  1. Section 02206 – Selected Fill 
 
  2. Section 02208 – Restoration of Surfaces 
 
1.02 APPLICABLE CODES, STANDARDS, AND SPECS 
 

A. New York State Department of Transportation (NYSDOT) Standard Specifications 
 
B. ASTM International (ASTM).  The following ASTM specification is referred to in this 

Section and is to be considered a part of this Section: 
 
D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3[600 kN-m/m3]) 
 

D2950 Standard Test Method for Density of Bituminous Concrete in Place by Nuclear 
Methods 

 
1.03 Submittals 

 
A. Contractor shall provide name of supplier of bituminous concrete products for review by 

the Engineer    
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PART 2 - PRODUCTS 
 
2.01   MATERIALS OF CONSTRUCTION 
 
 A. Bituminous Concrete Products 
 

1. Base course shall be NYSDOT Type 3, Base Course. 

2. Top course shall be NYSDOT Type 6, Top Course. 

3. Shim course shall be NYSDOT Type 5, Shim Course. 

B. Asphalt Emulsions  
 

1. Tack coats shall be NYSDOT Type 702-6. 
 

PART 3 - EXECUTION 
 
3.01   INSTALLATION 
 
 A. Sub-grade 
 

1. The sub-grade shall be shaped to line and grade and compacted with self-
propelled rollers.  Compaction shall be to 95 percent compaction (ASTM D698) 
throughout the sub-grade. 

 
2. All depressions that develop under rolling shall be filled with acceptable select 

fill material and the area re-rolled. 
 

3. Soft areas, in the opinion of the Engineer, shall be removed and filled with 
acceptable select fill materials and the area re-rolled. 

 
4. Should the sub-grade become rutted or displaced prior to the placing of the sub-

base it shall be reworked to bring to line and grade at the Contractor’s expense. 
 

B. Sub-base 
 

1. The sub-base shall consist of 6 (compacted) inches of gravel and installed in 
accordance with NYSDOT Standard Specifications Section 304.12. 

 
2. Provide sub-base as necessary to achieve final grade as directed by Engineer.   

 
3. Rolling shall begin at the sides and continue toward the center and shall continue 

until there is no movement ahead of the roller.  Compaction shall be to 95 percent 
compaction throughout the sub-base as determined by ASTM D698 (Method to 
be determined based on material gradation). 
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D. Tack Coat 
 

1. For overlays the tack coat shall be NYSDOT Type 702-6 in accordance with 
NYSDOT Standard Specifications Section 407-3.   
 

2. Surface to receive tack coat and overlay shall be cleaned of all soil, debris and 
loose gravel prior to applying tack coat in accordance with NYSDOT Standard 
Specifications Section 633. 

 
3. Prior to placement of tack coat existing asphalt adjacent to sidewalks will be 

performed milled a minimum of 1 inch to allow placement of overlay. 
 
 E. Bituminous Material 
 

1. The bituminous base course shall be NYSDOT Type 3 base course placed at 2.5 
inches compacted depth to mixtures and installed in accordance with NYSDOT 
Standard Specifications Section 403.12.  Provide base course over entire area as 
necessary to achieve final grade as indicated in the Remedial Design, and/or as 
directed by Engineer.  Compaction shall be to 98 percent throughout the base 
course as determined by ASTM D2950. 

 
2. The bituminous top course shall consist of 1.5 (compacted) inches of NYSDOT 

Type 6 top course placed to mixtures and installed in accordance with NYSDOT 
Standard Specifications Section 403.17.  Provide top course over entire area as 
necessary to achieve final grade as indicated in the Remedial Design, and/or as 
directed by Engineer.  Compaction shall be to 98 percent throughout the base 
course as determined by ASTM D2950. 

 
3. Depressions shall filled with top course or shim course to true surface and allow 

installation of overlay course to design grades in accordance with NYSDOT 
Standard Specifications Section 403-3.02. 

 
 D. Testing 
 

1. The prepared base course shall be to the grades shown on the Design Drawings 
or as directed by the Engineer. 

 
   a. The surface tolerance shall not exceed ¼-inch in 10 feet. 
   b. There shall be no depressions that will retain standing water. 
 

2. Variations exceeding ¼-inch or depressions shall be satisfactorily corrected. 
 
3. Compaction testing will be performed at a frequency of one test per lift per 2500 

square feet. 
 

- END OF SECTION - 
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PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Specified 
 

1. Installation of chain link fence as shown on the Design Drawings. 
 

B. Related Work Specified Elsewhere 
 

1. Section 02208 – Restoration of  Surfaces 
 

2. Section 02209 – Clearing 
 
1.02 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS 
 

A. ASTM International (ASTM).  The following ASTM specifications are referred to in this 
Technical Specification and are to be considered a part of this specification: 

 
A53/A53M Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated, Welded and Seamless 
 

A123/A123M Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 

 
A392 Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric 

 
F567 Standard Practice for Installation of Chain-Link Fence 

 
1.03 SUBMITTALS 
 

A. Samples of fabric, wires, ties, and post sections, if other than specified. 
 
B. Shop drawings showing details of fence height, size of posts, rails, braces, gates, fabric, 

accessories, footing depth, and grounding equipment. 
 
C. Copies of the manufacturer's certification. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Structural and roll-formed shapes may be used in lieu of pipe sections.  The structural or 
roll-formed shapes shall have a bending strength greater than the pipe section when 
measured under a six-foot cantilever load and be galvanized in accordance with ASTM 
A123/A123M. 
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B. Posts, Rails, and Braces 
 

1. Schedule 40, steel pipe, galvanized in accordance with ASTM A53/A53M. 
 

2. Dimensions and Weights (Minimum): 
 

Member Outside Diameter 
(inches) 

Weight/Foot 
(pounds) 

End, Corner, and Pull Posts 2.875 5.79 
Line Posts (Heavy Duty) 2.375 3.65 
Top Rails and Braces 1.66 2.27 
Gate Posts – Leaves 6 Feet Wide 
or Less 2.875 5.79 

Gate Posts – Leaves Over 6 Feet, 
Including 13 Feet Wide 4.00 9.11 

Gate Posts – Leaves Over 13 
Feet Wide 

As Shown in the 
Remedial Design 

As Indicated in the 
Remedial Design 

 
C. Chain Link Fabric 

 
1. One piece nine gauge steel wire fabric, width as shown on the Design Drawings, 

two-inch mesh galvanized after weaving in accordance with ASTM A392, Class 
2. 

 
2. Eight feet high when installed. 

 
D. Accessories 

 
1. Barbed wire supporting arms, stretcher bars and bands, and hardware shall be 

galvanized in accordance with ASTM A153. 
 

2. Barbed wire supporting arms shall be of pressed steel or malleable iron, shall 
support three strands of barbed wire, and have passage for top rail.  Top most 
barbed wire shall be 12 inches above the top of the fabric. 

 
3. Barbed wire shall be two strand, 12½ gauge steel wire, 14 gage, four point round 

barbs spaced at three inches, galvanized in accordance with ASTM A121, Class 
3. 

 
4. Stretcher bars shall be a minimum of ½ inch by ¾ inch steel and attached to posts 

with heavy steel bands. 
 

5. Tension wire shall be seven gauge galvanized coil spring steel. 
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E. Gates 
 
1. Gates shall be of the type shown on the Design Drawings. 

 
2. Welded fabrication shall be of not less than 1.90-inch O.D. schedule 40 steel 

pipe. 
 

a. Braces and minimum ⅜-inch diameter trusses to provide rigidity without 
sag or twist. 

b. Galvanized after fabrication in accordance with ASTM A53/A53M. 
 

3. Locking devices, latches, stops, and other hardware as required for a complete 
operating gate. 

 
a. Gates may be operated from either side. 
b. Padlock shall be a high security padlock with precision 5-pin tumbler 

mechanism, 2-inch laminated steel case with resilient bumper, 7/16-inch 
diameter case hardened allow steel shackle with dual steel levers that 
lock each shackle leg independently.  The padlock shall be cadmium 
rust-proofed and shall be furnished with six like keys.  Padlock shall be 
as manufactured by Master Lock Company or approved equal. 

 
4. Fabric of gates shall be the same as chain link fence. 
 

F. Miscellaneous 
 

1. Concrete for footings shall be minimum 3,000 pounds per square inch (psi) (at 28 
days) mix. 

 
2. Wire ties or clips shall be a minimum of six gauge. 

 
a. Hog rings may be used to tie fabric to tension wire. 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. General 
 

1. Installation shall be in accordance with ASTM F567 unless otherwise modified. 
 

B. Posts 
 

1. Space line posts equidistant at intervals not exceeding 10 feet. 
 

2. Post holes shall be of a diameter and depth shown on the Design Drawings. 
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3. Set plumb and to alignment in concrete base to a depth of: 
 

a. 36 inches for line post. 
b. 42 inches for pull, corner, and gate posts. 
c. Greater if shown on the Design Drawings or recommended by fence 

manufacturer or local building code. 
 

4. Crown concrete two inches above finish grade to shed water. 
 

5. Concrete shall cure a minimum of 72 hours before further work is done on post. 
 

C. Braces 
 

1. Provide at all ends, gate, and in both tangents at pull and corner posts. 
 

D. Top Rails and Tension Wire 
 

1. Attach top rail securely to each gate, corner, pull, and end post. 
 

a. Support at each intermediate post to form a continuous brace from end to 
end. 

 
2. Bottom tension wire shall be taut and six inches above finished grade. 

 
E. Fabric 

 
1. Tighten to provide a smooth uniform appearance free from sags. 

 
2. Attach to terminal post using stretcher bars with tension bands to maximum 14 

inch intervals or other approved method. 
 

3. Install fabric two inches above finished grade. 
 

4. Fasten to line post at intervals not exceeding 14 inches. 
 

5. Fasten to top rail, braces, and tension wire at intervals not exceeding 24 inches. 
 

F. Barbed Wire 
 

1. Supporting arm installed angling out unless otherwise shown on the Design 
Drawings. 

 
2. Pull taut to remove all sags, firmly install at extension arms, and secure to end 

and corner posts. 
 

3. End and corner posts shall extend above fabric to receive barbed wire. 
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G. Gates 
 

1. Install true to opening, plumb, and to open as shown in the Design Drawings. 
 
2. Adjust hardware for smooth operation. 

 
H. Grounding Equipment 

 
1.  Install grounding equipment in accordance with Owner’s requirements.  

 
I. The area shall be left neat and free of any debris caused by the erection of the fence. 

 
 

- END OF SECTION - 
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Imagine the result 

 
Mr. Brian Stearns      
National Grid 
300 Erie Boulevard West 
Syracuse, New York 13202 

Subject: 

Pre-Design Investigation – Summary of Results 
Fort Plain Former MGP Site 
Fort Plain, New York 
 
Dear Brian: 

This letter presents a summary of the field activities conducted and results obtained 
from the Pre-Design Investigation (PDI) conducted at the Fort Plain former 
Manufactured Gas Plant (MGP) site. The PDI scope of work is described in the 
Remedial Design Work Plan (ARCADIS, 2008) (RDWP).  Field activities associated 
with the PDI were conducted from August 18 through September 29, 2008. Field 
tasks were conducted in accordance with the RDWP and supporting documents 
(Health and Safety Plan, Quality Assurance Project Plan, and Field Sampling Plan). 

Pre-Design Investigation Activities Completed 

I. Utility Verification and Evaluation 

Completion of the PDI field activities required two site mobilizations. Dig Safely New 
York (Dig Safe) was contacted to identify and mark utilities for each of the field 
mobilizations by Parratt Wolff, Inc. Dig Safe ticket numbers included: 

• Ticket # 08048-510-008-00, dated August 4, 2008 (associated with the first 
mobilization) 

 
• Ticket # 09038-510-007-00, dated September 3, 2008 (associated with the 

second mobilization) 

Soil boring locations identified in the RDWP (ARCADIS, 2008) did not need to be 
modified based on the presence of underground utilities.  

In addition, the New York State Department of Transportation (NYSDOT) and Village 
of Fort Plain Department of Public Works (DPW) were contacted to collect as-built 
information and verify the location of the “French” drain for water conveyance that 

ARCADIS 

295 Woodcliff Drive 

Third Floor 

Suite 301 

Fairport 

New York 14450 

Tel 585.385.0090 

Fax 585.385.4198 

www.arcadis-us.com 

 

Date: 

January 8, 2009 

Contact: 

Bruce W. Ahrens 

Phone: 

585.385.0090, ext. 34 

Email: 

bruce.ahrens@arcadis-us.com
 
Our ref: 

B0036698.0000 
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exists immediately west of the southern end of the former MGP. Neither the DPW nor 
the NYSDOT could confirm the drain’s location or construction. Additionally, Village 
DPW personnel could not confirm the location of the water line transecting the 
northern portion of the former MGP property. While the water line appears to be on 
National Grid’s property, it appears that it is not within the excavation limits. The 
Remedial Design will require that the remedial Contractor confirm the location of this 
water line prior to excavation in that area. 

II. Subsurface Investigation 

A total of 11 soil borings were installed, as described in the RDWP (ARCADIS 2008): 

• Two soil borings (SB-0801 and SB-0802) were installed on the hillside west 
of the northern holder. Soil samples were collected for geotechnical analyses 
(grain size, moisture content, Atterberg limits, and specific gravity) were 
collected and standard penetration testing (SPT) was conducted during 
installation of the borings to support a slope stability analysis (to be 
incorporated into excavation support design). Temporary 1.25-inch 
piezometers (PZ-0801 and PZ-0802) were installed within the borings. After 
development, the piezometers were gauged on September 16, 2008 to 
collect groundwater elevation data. Results of the geotechnical analyses are 
presented in Attachment A. Gauging data for piezometers PZ-0801 and PZ-
0802 is included in Attachment B.  
 
Prior to installing the remaining nine soil borings (described below), the 
northern-most utility pole located on the former MGP property was removed 
by National Grid to increase accessibility around the northern gas holder. 
 

• Two soil brings (SB-0803 and SB-0804) were completed along the 
anticipated northern and southern excavation limits for the northern gas 
holder and surrounding soil to assist with the design of excavation support. 
Soil samples for analysis of grain size, moisture content, Atterberg limits, and 
specific gravity were collected for laboratory analyses, and SPT was 
conducted during installation of the borings to support an excavation support 
system design. These results are also presented in Attachment A. 

Two 1.25-inch temporary nested piezometers were installed within each of 
these soil borings to evaluate potential dewatering pumping volumes: PZ-
0803 Intermediate (I) and PZ-0803 Deep (D) were installed in SB-0803, and 
PZ-0804I and PZ-0803D were installed in SB-0804. Hydraulic conductivity 
testing was performed on the piezometers: specific-capacity tests were 
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performed on the deep piezometers (PZ-0803D and PZ-0804D), and rising-
head slug tests were performed on the intermediate piezometers (PZ-0803I 
and PZ-0804I). Hydraulic conductivity testing results and estimated 
groundwater flow rates are presented in Attachment C. 

• Two soil borings (SB-0805 and SB-0806) were completed to delineate the 
extent of visual impacts south/southeast of the northern gas holder.   
 

• Three soil borings (SB-0807, SB-0808, and SB-0809) were completed within 
the limits of the northern gas holder and two soil borings (SB-0810 and SB-
0811) were completed within the anticipated excavations limits (outside of 
the northern gas holder) to pre-characterize soil for off-site treatment and/or 
disposal.  Soil samples were analyzed for total petroleum hydrocarbons – 
diesel range organics (TPH-DRO), British Thermal Units (BTUs), volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
Resource Conservation and Recovery Act (RCRA) 8 metals, polychlorinated 
biphenyls (PCBs), total cyanide, percent sulfur, ignitability, corrosivity, and 
reactivity. Based on suspiciously high results for lead in sample SB-0809 that 
was not consistent with any of the previously collected site data, the 
laboratory was asked to re-run the RCRA 8 metals analysis. The re-analysis 
results were consistent with the results from similar samples. The laboratory 
results, including the re-analysis of the SB-0809 sample, are provided in 
Attachment D. 

Soil boring logs and piezometer construction details are included as Attachment E.   

The remedy for the site includes installation of recovery well located within the 
southern gas holder. Due to site conditions (i.e., the surface soil at the southern end 
of the site and around the southern gas holder was saturated and free-standing 
water was present), the well was not installed. The recovery well will be installed 
during implementation of the remedial action.  

III. Groundwater Sampling 
 
Groundwater sampling was conducted to support the evaluation and selection of an 
appropriate soil amendment to be used during backfilling of the excavation for the 
northern gas holder. The following groundwater samples were collected: 

 
• Groundwater samples were collected from monitoring wells MW-2, MW-7, 

and MW-10 for field analysis of pH and dissolved oxygen (DO). One well 
identified for sampling (MW-4) had detectable dense non-aqueous phase 
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liquid (DNAPL) and, therefore, was not sampled. Results of the field 
analyses are presented in Attachment B. 
 

• Groundwater samples were collected from a total of six existing monitoring 
wells (MW-2, MW-3, MW-7, MW-8, MW-9, and MW-10) for laboratory 
analysis of benzene, toluene, ethylbenzene, and xylenes (BTEX) and 
polycyclic aromatic hydrocarbons (PAHs) to provide continuing annual data 
regarding the perimeter of the dissolved impacts. One well identified for 
sampling (MW-4) had detectable DNAPL and, therefore, was not sampled. In 
addition, groundwater collected from MW-2, MW-7, and MW-10 was 
analyzed for chemical oxygen demand (COD). The laboratory data are 
presented in Attachment B.     

Groundwater data received from the laboratory was reviewed for quality and usability 
in accordance with the New York State Department of Environmental Conservation’s 
(NYSDEC’s) Analytical Services Protocol (ASP) and United States Environmental 
Protection Association (USEPA) guidelines. All data was within quality guidelines and 
considered usable. A Data Usability Summary Report (DUSR) was prepared and 
available upon request. 

IV. Surface-Water Sampling 

During the PDI field activities, the surface soil at the southern end of the site and 
around the southern gas holder was saturated and free-standing water was present. 
As requested by the NYSDEC, a grab sample of the free-standing water was 
collected from the area above the southern gas holder and submitted for laboratory 
analysis of BTEX, PAHs (laboratory filtered and unfiltered), and total suspended 
solids. A summary of the laboratory data is presented in Attachment F. 

V. Property Boundary Verification 

Susan M. Anacker, PLS (Anacker) was contracted by ARCADIS to perform a 
boundary survey for the following properties: 

• 14 Hancock Street (former MGP property; owned by National Grid) 
 

• 9 to 11 Hancock Street (parking area abutting former MGP property to the 
north; owned by G. J. Barton Industries) 
 

• 12 and 16 Hancock Street (Route 5S Diner; owned by Hartleib) 
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Demarcation of the property boundaries will be incorporated into the Remedial 
Design drawings. In addition, Anacker provided locations and ground surface 
elevations for the soil borings/piezometers that were installed as part of the PDI. 

 

VI. Topographic and Planimetric Evaluation 

Preliminary information suggested that the slope located on the western side of the 
former MGP property may have changed since the last site survey was completed 
(circa 2004). National Grid surveyors collected elevation data from the slope in 
September 2008 and created elevation contours for the site. An overlay of the 
Preliminary evaluation of the hillside contours suggests that no significant change in 
the location of the “toe” of the slope exists. This information will be used during 
design of the excavation support system. 

Please feel free to contact me at 585.385.0090, ext. 34 with any questions 

Sincerely, 

ARCADIS 
 
 
 
Bruce W. Ahrens 
Sr. Scientist II/Associate 

Copies: 

Jim Nuss, P.E., ARCADIS 
 
Attachments: 

Figure 1 – Site Map 
Attachment A – Geotechnical Results 

Grain Size Analyses 
Table A1 – Moisture Content 
Table A2 – Atterberg Limits and Unified Soil Classification 
Table A3 – Specific Gravity 

Attachment B – Groundwater Data 
  Table B1 – Gauging Data 
  Table B2 – Field pH and Dissolved Oxygen 
  Table B3 – Groundwater Analytical Results 
Attachment C – Hydraulic Conductivity Test Results 
Attachment D – Soil Pre-Characterization Data 
  Table D1 – Soil Pre-Characterization Analytical results  
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Attachment E – Soil Boring Logs 
Attachment F – Surface-Water Data 
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Tables 

 



Lab ID# Boring ID Location Depth (ft) Moisture Content   
(% of Dry Weight)

23797 PZ-0801 Slope Stability 4.0-6.0 10.4
23798 PZ-0801 Slope Stability 8.0-12.0 9.2
23799 PZ-0801 Slope Stability 22.0-30.0 7.7
23800 PZ-0802 Slope Stability 8.0-10.0 12.6
23801 PZ-0802 Slope Stability 14.0-16.0 12.8
23802 PZ-0802 Slope Stability 20.0-22.0 11.7
23803 PZ-0803 Excavation Support 8.0-10.0 16.1
23804 PZ-0803 Excavation Support 14.0-16.0 19.8
23805 PZ-0803 Excavation Support 18.0-20.0 13.8
23806 PZ-0803 Excavation Support 24.0-26.0 13.8
23807 PZ-0803 Excavation Support 32.0-34.0 18.4
23808 PZ-0803 Excavation Support 38.0-40.0 7.0
23809 PZ-0804 Excavation Support 6.0-8.0 10.6
23810 PZ-0804 Excavation Support 10.0-12.0 7.8
23811 PZ-0804 Excavation Support 16.0-18.0 4.9
23812 PZ-0804 Excavation Support 20.0-22.0 15.2
23813 PZ-0804 Excavation Support 30.0-32.0 13.3
23814 PZ-0804 Excavation Support 38.0-40.0 8.7

Notes:
   - ASTM Method D2216 used to determine moisture content 

ATTACHMENT A

MOISTURE CONTENT

NATIONAL GRID / FORT PLAIN
PDI SUMMARY OF RESULTS

TABLE A1
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Lab ID# Boring ID Location Depth (ft) Plastic 
Limit

Liquid 
Limit

Plasticity 
Index Classification

23799 PZ-0801 Slope Stability 22.0-30.0 non-plastic n/a n/a SM
23802 PZ-0802 Slope Stability 20.0-22.0 non-plastic n/a n/a SM
23804 PZ-0803 Excavation Support 14.0-16.0 21 39 18 CL
23806 PZ-0803 Excavation Support 24.0-26.0 16 29 13 CL
23807 PZ-0803 Excavation Support 32.0-34.0 22 29 7 ML-CL
23810 PZ-0804 Excavation Support 10.0-12.0 non-plastic n/a n/a SM
23812 PZ-0804 Excavation Support 30.0-32.0 18 30 12 CL
23813 PZ-0804 Excavation Support 20.0-22.0 21 30 9 CL

Notes:
   - Atterberg Limits determined using ASTM Method D4318
   - Unified Soil Classification determined using ASTM Method D2487

NATIONAL GRID / FORT PLAIN
PDI SUMMARY OF RESULTS

ATTACHMENT A
TABLE A2

ATTERBERG LIMITS AND UNIFIED SOIL CLASSIFICATION
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Lab ID# Boring ID Location Depth (ft)
Specific 
Gravity

23799 PZ-0801 Slope Stability 22.0-30.0 2.75
23803 PZ-0803 Excavation Support 8.0-10.0 2.65
23807 PZ-0803 Excavation Support 32.0-34.0 2.70
23811 PZ-0804 Excavation Support 16.0-18.0 2.74
23814 PZ-0804 Excavation Support 38.0-40.0 2.72

Notes:
   - ASTM Method D854 used to determine specific gravity

NATIONAL GRID / FORT PLAIN
PDI SUMMARY OF RESULTS

ATTACHMENT A
TABLE A3

SPECIFIC GRAVITY
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Attachment B 

 

Groundwater Data 



Well ID
Depth to 

Water 
(feet)

Depth to 
Bottom of 

Well
(feet)

Top of Casing 
Elevation 
(NAVD88)

Ground 
Surface 

Elevation 
(NAVD88)

Groundwater 
Elevation 
(NAVD88)

PZ-0801 17.6 29.76 343.34 341.74 325.74

PZ-0802 9.34 25.75 342.37 339.39 333.03

Notes:
   - Gauging date: September 16, 2008
   - NAVD: North American Vertical Datum

WATER-LEVEL DATA

NATIONAL GRID / FORT PLAIN FORMER MGP SITE
PDI SUMMARY OF RESULTS

ATTACHMENT B
TABLE B1
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Location ID: pH DO (mg/L)
MW-2 7.31 0.53
MW-7 7.05 0.00
MW-10 6.95 0.00

Notes:
   - Sample Date: August 19, 2008

ATTACHMENT B
TABLE B2

FIELD pH AND DISSOLVED OXYGEN

NATIONAL GRID / FORT PLAIN
PDI SUMMARY OF RESULTS
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ATTACHMENT B
TABLE B3

GROUNDWATER ANALYTICAL RESULT

NATIONAL GRID/FORT PLAIN
PDI SUMMARY OF RESULTS

Location ID: MW-2 MW-3 MW-7 MW-8 MW-9 MW-10

Date Collected: 08/19/08 08/19/08 08/19/08 08/20/08 08/20/08 08/19/08
Detected Volatile Organics
Benzene 1 µg/L 1.0 U 1.0 U 120 1.0 U 1.0 U 30
Ethylbenzene 5 µg/L 4.0 U 4.0 U 2.0 J 4.0 U 4.0 U 32
Toluene 5 µg/L 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 1.0 J
Total Xylenes 5 µg/L 5.0 U 5.0 U 1.4 J 5.0 U 5.0 U 8.3
Detected Semivolatile Organics
Acenaphthene 20 µg/L 10 U 10 U 37 10 U 10 U 25
Acenaphthylene - - µg/L 10 U 10 U 0.80 J 10 U 10 U 1.6 J
Anthracene 50 µg/L 10 U 10 U 10 U 10 U 10 U 0.60 J
Fluorene 50 µg/L 10 U 10 U 3.6 J 10 U 10 U 3.3 J
Naphthalene 10 µg/L 10 U 10 U 10 U 10 U 10 U 9.4 J
Phenanthrene 50 µg/L 10 U 10 U 10 U 10 U 10 U 2.3 J
Conventional Parameters
COD - - mg/L 10.0 U NA 63.6 NA NA 28.5

Notes:
   - only detected analytes are reported in table
   - U qualifier indicates the constituent was not detected at the Practical Quantitation Limit (PQL). The value preceeding the 
     U indicates the PQL.
   - J qualifier indicates an estimated value.
   - NA indicates analysis was not run for that constituent

NYSDEC         
TOGS 1.1.1 Stds. 

& Guidance 
Values

Units

293811351 Appendix D, Attachment B - Table B3.xlsx Page 1 of  1 9/24/2009
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Hydraulic Conductivity Test 
Results 
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Summary of Groundwater Flow Rates Expected during Dewatering Activities 

Both the remedial investigation and feasibility study reports indicate that the water table at 
the potential excavation area is approximately 5 feet below ground surface (bgs).  The 
potential excavation area is approximately 35 feet by 50 feet with an area of approximately 
1,750 square feet.  The excavation depth will be approximately 17 feet bgs (12 feet below 
the water table). Dewatering depth is assumed 1 foot below the excavation bottom or 18 
feet bgs (13 feet below the water table). 

To minimize groundwater flow into the excavation area, a sheet pile will be installed along 
the excavation perimeter.   It is assumed that the sheet pile will be installed to a depth of 2x 
the excavation depth, or 34 feet bgs (29 feet below the water table) for stability purpose.  
The sheet pile is assumed ⅜ inch or 0.03125 feet thick with a hydraulic conductivity of 1E-7 
centimeters per second (cm/sec) or 2.83E-4 feet per day (ft/day), a typical value for non-
sealed sheet pile. 

Precipitation and surface runoff is not considered in the calculations.  The dewatering rate is 
thus determined by three components: groundwater flow through the bottom of the 
excavation area, groundwater flow through the sheet pile, and water in the sediments. 

1. Groundwater Flow through the Bottom of the Excavation Area (Q1) 

Sediment at the bottom of the excavation area is primarily silt.  ARCADIS performed 
two slug tests at piezometers PZ-0803I and PZ-0804I, both were screened in the silt.  
Based on the slug tests, the horizontal hydraulic conductivity (K) values were 
calculated as 2.4 ft/day and 2.1 ft/day, respectively, using the Bouwer-Rice method.  
The low water-level recovery at the two piezometers during development and slug 
tests indicated that the K values may be over-estimated.  However, the conservative 
average of these K values, 2.35.7 ft/day, is used for this dewatering rate calculation.  
Because groundwater flow through the bottom of the excavation will be vertical 
instead of horizontal, one-tenth of the horizontal K value or 0.23 ft/day is used as the 
vertical K value to calculate the groundwater flow through the bottom of the 
excavation.  The one-tenth theory has been documented and accepted widely in the 
groundwater field. 

During drilling, piezometer development, and slug tests, water levels at PZ-0803I and 
PZ-0804I were consistently lower than the water table, ranging from approximately 17 
feet bgs to over 25 feet bgs.  The heads at the sand unit below the silt were observed 
even lower.  This indicates that the hydraulic head drop will be much less than 13 
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feet.  However, this conservative head drop is used in the calculations.  This head 
drop is assumed across from the bottom of the sheet pile to the dewatering depth or 
across 16 feet.  Thus, the vertical hydraulic gradient is calculated as 13/16 or 0.81 
feet/foot.  Even more conservative, a hydraulic gradient of 1 feet/foot is used for the 
calculation. 

To calculate the groundwater flow through the bottom of the excavation area (Q1), a 
modified Darcy’s Law is used: 

                Q1 = Kv*A*i 

Where Kv is the vertical K (0.23 ft/day), A is the excavation area (1,750 square feet), 
and i is the vertical hydraulic gradient (1 feet/foot). The Q1 is calculated as 403 cubic 
feet per day (ft3/day) or 2.1 gallons per minute (gpm). 

2. Groundwater Flow through Sheet Pile (Q2) 

The groundwater flow through the sheet pile (Q2) is calculated using a modified 
Darcy’s Law: 

                Q2 = Kh*A*i 

Where Kh is the hydraulic K of the sheet pile (1E-7 cm/sec or 2.83E-4 ft/day), A is the 
sheet pile area across the head drop and can be calculated as A = head drop * sheet 
pile perimeter length = 13*160 = 2,080 square feet, i is the horizontal hydraulic 
gradient across the sheet pile and can be calculated as i = head drop/sheet pile 
thickness = 13/0.03125 = 416 feet/foot.  Q2 is calculated as 245 ft3/day or 1.3 gpm. 

3. Water in Sediments (Storage Water) (Q3) 

The porosity of the soil may be 0.3 or higher, but the yield could be much lower 
because part of the water will remain in the soil as residual water.  As a result, a yield 
of 0.2 is used for this calculation.  Our experience with other sites indicates that this 
value is a reasonable estimate for the type of soils at this site.  The volume of water in 
the storage (V3) is calculated using the following equation: 

                V3 = A*B*ne 
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Where A is the excavation area (1,750 square feet), B is the head drop (13 feet), and 
ne is the yield (0.2). The water in the sediment within the excavation area is then 
calculated as 4,550 cubic feet or 34,043 gallons. 

If the time to lower the water table to the dewatering depth is t (days), the pumping 
rate (Q3) to remove the water from sediments can be calculated using the following 
equation: 

                Q3 = V3/t 

Summary 

We assume that the pumping rates to remove the groundwater through the bottom of the 
excavation area and the sheet pile will not change during the excavation process.  
However, the pumping rate to remove water in sediments depends on the target time to 
lower the water table to the dewatering depth (i.e., a greater pumping rate will be needed to 
reach the dewatering depth in a shorter time or period).  The table below summarizes the 
individual and overall pumping rates for different times of periods.  Please note that once 
the dewatering depth is reached, the overall pumping rate will remain the same.  For 
example, to lower the water table to the dewatering depth in a week, an overall pumping 
rate of 6.8 gpm may be required. After this, the water level will be maintained at the 
dewatering depth. The water will be mainly from the excavation bottom and through the 
sheet pile. The steady-state pumping rate is then calculated as 2.1 + 1.3 or 3.4 gpm. 

In conclusion, the calculations are based on site-specific data and conservative 
assumptions.  Thus, the pumping rates may be over-estimated. The pumping rates do not 
include precipitation and surface runoff. 
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Table C-1 
Summary of Pumping Rates for Unsealed Sheet Pile 

 

Target Time to 
Lower Water 

Table to 
Dewatering Depth 

(days) 

Pumping Rate to 
Remove Water 

from Excavation 
Bottom (gpm) 

Pumping Rate to 
Remove Water 

through Sheet Pile 
(gpm) 

Pumping Rate to 
Remove Water 
from Storage 

(gpm) 

Overall Pumping 
Rate (gpm) 

1 2.1 1.3 23.6 27.0 

2 2.1 1.3 11.8 15.2 

3 2.1 1.3 7.9 11.3 

4 2.1 1.3 5.9 9.3 

5 2.1 1.3 4.7 8.1 

6 2.1 1.3 3.9 7.3 

7 2.1 1.3 3.4 6.8 

8 2.1 1.3 3.0 6.4 

9 2.1 1.3 2.6 6.0 

10 2.1 1.3 2.4 5.8 

11 2.1 1.3 2.1 5.5 

12 2.1 1.3 2.0 5.4 

13 2.1 1.3 1.8 5.2 

14 2.1 1.3 1.7 5.1 
 
If sealed sheet pile is used, its K value is assumed to be 1E-8 cm/sec. The water through 
the sheet pile is calculated as 0.13 gpm. The water from the excavation bottom and storage 
are the same as previous calculations. The summary of the dewatering rates are listed 
below (with a steady-state pumping rate of 2.2 gpm after reaching the dewatering depth). 
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Table C-2 
Summary of Pumping Rate for Sealed Sheet Pile 

 

Target Time to 
Lower Water 

Table to 
Dewatering Depth 

(days) 

Pumping Rate to 
Remove Water 

from Excavation 
Bottom (gpm) 

Pumping Rate to 
Remove Water 
through Sealed 
Sheet Pile (gpm) 

Pumping Rate to 
Remove Water 
from Storage 

(gpm) 

Overall Pumping 
Rate with Sealed 
Sheetpile (gpm) 

1 2.1 0.13 23.6 25.9 

2 2.1 0.13 11.8 14.1 

3 2.1 0.13 7.9 10.1 

4 2.1 0.13 5.9 8.1 

5 2.1 0.13 4.7 7.0 

6 2.1 0.13 3.9 6.2 

7 2.1 0.13 3.4 5.6 

8 2.1 0.13 3.0 5.2 

9 2.1 0.13 2.6 4.9 

10 2.1 0.13 2.4 4.6 

11 2.1 0.13 2.1 4.4 

12 2.1 0.13 2.0 4.2 

13 2.1 0.13 1.8 4.0 

14 2.1 0.13 1.7 3.9 
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Exhibit C-1 
Specific-Capacity Test Results – Deep Piezometers 
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Exhibit C-1 
Specific-Capacity Test Results - Deep Piezometers 

 
 

Well ID PZ-0803D PZ-0804D 
Assumed Storativity 0.01 0.01 

Pumping Period (minute) 35 38 

Water Removed (gallon) 7 3.75 

Initial Water level (ft) below Measurement Point 23.65 24 

Final Water level (ft) below Measurement Point 23.8 24.05 

Sand Pack Top (ft bgs) 35 30 

Sand Pack Bottom (ft bgs) 50 45 

Assumed Sand Pack Porosity 0.3 0.3 

Well Casing Diameter (inch) 1.25 1.25 

Well Borehole Diameter (inch) 8.25 8.25 

Reference Point Elevation (ft ags) 1.23 1.44 

Water Removed from Well Storage (gallon) 9.56E-03 3.19E-03 

Water Removed from Sandpack (gallon) 0 0 

Water Removed from Aquifer (gallon) 6.99 3.75 

K (ft/day) 12.39 19.42 
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Slug Tests 
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Attachment D 

 

Soil Pre-Characterization Data 



APPENDIX D
TABLE D1

PDI SUMMARY OF RESULTS

Location ID: SB-0807 SB-0808 SB-0809 SB-0810 SB-0811
Date Collected: Units 09/12/08 09/12/08 09/12/08 09/12/08 09/10/08 09/09/08

Detected PCBs
Aroclor 1260 1/10 * - - mg/kg 0.019 U 0.0048 J 0.019 U -- 0.020 U 0.019 U
Detected Volatile Organics
Benzene 0.06 44 mg/kg 23 0.87 20 -- 1.5 1.4
Ethylbenzene 5.5 390 mg/kg 100 8.1 93 -- 8.0 18
Isopropylbenzene - - - - mg/kg 6.7 0.62 5.7 -- 1.2 2.0
Methylcyclohexane - - - - mg/kg 5.1 0.66 2.6 -- 2.5 1.0 J
Methylene chloride 0.1 500 mg/kg 1.4 U 0.27 U 0.94 J -- 0.30 U 1.3 U
Styrene - - - - mg/kg 2.1 0.27 U 1.4 U -- 0.37 1.3 U
Toluene 1.5 500 mg/kg 34 2.7 41 -- 1.4 3.7
Total Xylenes 1.2 500 mg/kg 84 6.7 83 -- 5.5 14
Total BTEX 10 - - mg/kg 160 12 150 -- 11 23
Total VOCs - - - - mg/kg 170 13 160 J -- 15 26 J
Detected Semivolatile Organics
2-Methylnaphthalene 36.4 - - mg/kg 14 8.6 86 -- 25 33
2-Methylphenol 0.1 500 mg/kg 3.9 U 3.8 U 0.55 J -- 4.0 U 3.8 U
Acenaphthene 50 500 mg/kg 12 12 83 -- 30 43
Acenaphthylene 41 500 mg/kg 6.3 6.5 28 -- 6.6 6.0
Anthracene 50 500 mg/kg 8.0 7.9 64 -- 12 18
Benzo(a)anthracene 0.224 5.6 mg/kg 8.3 11 86 -- 11 25
Benzo(a)pyrene 0.061 1 mg/kg 8.6 13 91 -- 12 32
Benzo(b)fluoranthene 1.1 5.6 mg/kg 6.4 10 100 -- 9.1 25
Benzo(ghi)perylene 50 500 mg/kg 5.7 11 31 -- 3.5 J 18
Benzo(k)fluoranthene 1.1 56 mg/kg 1.8 J 2.6 J 3.9 U -- 3.7 J 6.8
Biphenyl - - - - mg/kg 4.8 3.4 J 20 -- 7.8 9.8
Bis(2-ethylhexyl) phthalate 50 - - mg/kg 3.9 U 1.3 J 1.3 J -- 4.0 U 3.8 U
Chrysene 0.4 56 mg/kg 7.3 B 9.2 B 76 B -- 9.5 B 25 B
Dibenzo(a,h)anthracene 0.014 0.56 mg/kg 1.3 J 2.3 J 8.6 -- 0.94 J 5.1
Dibenzofuran 6.2 350 mg/kg 0.76 J 0.66 J 4.4 -- 0.84 J 1.3 J
Fluoranthene 50 500 mg/kg 14 17 140 D -- 25 38
Fluorene 50 500 mg/kg 8.0 7.2 51 -- 13 16
Indeno(1,2,3-cd)pyrene 3.2 5.6 mg/kg 4.0 7.7 22 -- 2.6 J 14
Naphthalene 13 500 mg/kg 53 21 260 D -- 66 120
Phenanthrene 50 500 mg/kg 28 25 200 D -- 44 62
Phenol 0.03 500 mg/kg 3.9 U 3.8 U 0.79 J -- 4.0 U 3.8 U
Pyrene 50 500 mg/kg 17 20 150 D -- 22 50
Total PAHs 500 - - mg/kg 200 J 190 J 1,500 -- 300 J 540
Total SVOCs - - - - mg/kg 210 J 200 J 1,500 J -- 310 J 550 J
Inorganics
Arsenic 7.5 16 mg/kg 6.80 16.0 9.50 11.5 4.90 3.80
Barium 300 400 mg/kg 44.4 56.1 67.1 115 37.4 70.6
Cadmium 1 9.3 mg/kg 0.400 0.650 0.540 0.41 0.240 U 0.250 U
Chromium 10 - - mg/kg 5.30 6.80 6.20 6.3 8.60 12.1
Lead - - 1,000 mg/kg 103 79.7 3,610 339 23.2 8.80
Mercury 0.1 2.8 mg/kg 0.150 0.119 28.2 3.7 0.137 0.0330
Selenium 2 1,500 mg/kg 4.20 U 4.80 U 5.10 U 5.3 U 4.90 U 5.00 U
Silver - - 1,500 mg/kg 0.530 U 0.600 U 0.640 U 0.485 U 0.610 U 0.630 U
Conventional Parameters
Corrosivity (pH) - - - - SU 8.35 8.83 8.37 -- 8.93 9.65
Cyanide - - 27 mg/kg 1.00 U 1.00 U 0.690 U -- 0.660 U 0.930 U
Diesel Range Organics - - - - mg/kg 500 470 3,700 -- 500 330
Flashpoint - - - - °F >176 >176 >176 -- >176 >176
H2S Released From Waste - - - - mg/kg 10.0 U 10.0 U 10.0 U -- 10.0 U 10.0 U
HCN Released From Waste - - - - mg/kg 10.0 U 10.0 U 10.0 U -- 10.0 U 10.0 U
Heat of Combustion - - - - BTU 2.00 U 2.00 U 2.00 U -- 2.00 U 2.00 U
Leachable Sulfate - - - - mg/kg 117 203 166 -- NA 154
Percent Sulfur - - - - % 0.0350 U 0.0190 U 0.0420 U -- 0.0400 U 0.0410 U

Notes:
   Only deteced PCB, VOC, and SVOC analytes are presented in table
  B - The compound has been found in the sample as well as its associated blank.
  D - Compound quantitated using a secondary dilution.
  J - Indicates that the analyte was detected at a concentration less than the practical quantitation limit (PQL).  
  U - Indicates the constituent was not detected at the PQL.  The value preceding the U indicates the PQL.
  Detected results are presented in bold font.
  mg/kg - milligrams per killogram
  BTU - British Thermal Units
  SU - Standard Unit
  * - 1 mg/kg for surface soil, 10 mg/kg for subsurface soil
  --  Indicates the sample was not analyzed for the given compound, or no soil cleanup objective exists

NATIONAL GRID/FORT PLAIN

SOIL PRE-CHARACTERIZATION DATA
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Rec Soil 
Cleanup 

6 NYCRR Part 375 
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SCOs Commercial

SB-0809
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293811351 Appendix D Attachment D - Soil Analytical Data.xlsx Page 1 of 1 9/24/2009



Attachment E 

 

Soil Boring Logs 

 



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Template: Page: 1 of 2
Data File: 10/28/2008Date:
Project Number:
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Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

30' bgs

Levia Terrell

PZ-0801
National Grid

4828.47
343.34

4960.92

341.74

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

Bill Rice

8/18/2008 - 8/19/2008
Parratt Wolff, Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs. Horizontal datum is assumed, vertical datum is
NAVD88.

G:\Rockware\LogPlot 2001\LogFiles\Templates\2007 Templates\boring_HSA 2007.ldfxB0036698.00003
PZ-0801.dat NJB

PVC Cap

Bentonite/Cement
Grout (0 - 14'
bgs)

1.25" Sch 40
PVC Riser (2'
ags - 18' bgs)

Bentonite Seal
(14 - 16' bgs)

NA

0.0

0.0

0.0

0.0

0.0

0.0

NA

44

NA

NA

NA

NA

NA

NA

15

20

24

32

53

86

17

89

50

75/0.3

24

50/0.3

50/0.3

NA

1

2

3

4

5

6

Light-dark brown SILT and fine SAND, trace medium subrounded Gravel, trace
organics, dry to moist.

Light brown SILT, little coarse Sand, trace organics, dry to moist.

Dark gray SILT, little coarse Sand, trace fine subrounded Gravel, dry to moist.

Dark gray fine SAND and SILT, little Clay, trace medium to coarse Sand and
medium subrounded Gravel, dry to moist.

Light gray fractured cobble/boulder, dry.

Dark gray SILT, some fine Sand, little Clay, trace coarse Sand, dry to moist.

Dark gray SILT, some fine Sand, little Clay, little fine to medium subrounded
Gravel, trace coarse Sand, dry to moist.

NA

4-6

6-8

8-10

10-12

12-14

14-16

NA

2.0

1.0

1.0

0.8

0.8

0.3

Medium subangular to subrounded Gravel 5.8' - 6.0' bgs.
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Stratigraphic Description Construction
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Site Location:

Well/Boring ID:

Borehole Depth:
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Template: Page: 2 of 2
Data File: 10/28/2008Date:
Project Number:

325

320

315

310

20

25

30

35

PZ-0801

30' bgs

Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

National Grid

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs. Horizontal datum is assumed, vertical datum is
NAVD88.

G:\Rockware\LogPlot 2001\LogFiles\Templates\2007 Templates\boring_HSA 2007.ldfxB0036698.00003
PZ-0801.dat NJB

1.25" Sch 40
PVC 0.020" Slot
Screen (18 - 28'
bgs)

#0 Morie Sand
Pack (16 - 28'
bgs)

#0 Morie Sand
Pack (28 - 30'
bgs)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

NA

NA

NA

126

NA

NA

NA

42

50/0.2

82/0.5

39

71

50

50

76

60

44

77

46

91

54

98

7

8

9

10

11

12

13

Dark gray SILT, some fine Sand, fine to medium subangular to subrounded
Gravel, trace coarse Sand, wet.

Dark gray SILT, some fine Sand, trace fine subrounded Gravel and medium to
coarse Sand, wet.

16-18

18-20

20-22

22-24

24-26

26-28

28-30

0.7

0.5

1.0

1.5

1.0

1.0

1.0

Trace Clay 24' - 26' bgs.

Dark gray SILT, some fine Sand, little Clay, fine to medium subrounded
Gravel, trace coarse Sand, dry to moist.



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Template: Page: 1 of 2
Data File: 10/28/2008Date:
Project Number:

340

335

330

325

0

5

10

15

Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

30' bgs

Levia Terrell

PZ-0802
National Grid

4842.89
342.37

4938.86

339.39

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

Bill Rice

8/19/2008 - 8/20/2008
Parratt Wolff, Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.

G:\Rockware\LogPlot 2001\LogFiles\Templates\2007 Templates\boring_HSA 2007.ldfxB0036698.00003
PZ-0802.dat NJB

PVC Cap

Bentonite/Cement
Grout (0 - 6'
bgs)

1.25" Sch 40
PVC Riser (2'
ags - 10' bgs)

Bentonite Seal (6
- 8' bgs)

NA

0.0

0.0

0.0

0.0

0.0

0.0

NA

NA

NA

73

82

NA

101

NA

28

46

50/0.2

46

57

50/0.3

28

35

38

46

19

35

47

67

100/0.4

41

50

51

59

NA

1

2

3

4

5

6

Light-dark brown SILT and fine SAND, trace fine to medium subrounded
Gravel, trace organics, dry to moist.

Gray fine SAND and SILT, trace Clay and fine to medium subrounded Gravel,
dry to moist.

Gray fine SAND, little Silt, trace fine subrounded Gravel, wet.

Dark gray fine SAND and SILT, little Clay, trace medium to coarse Sand and
medium subrounded Gravel, dry to moist.

Gray fine SAND and SILT, trace Clay, wet.

Gray fine SAND, trace Silt, wet.

Gray fine SAND, trace Silt and coarse Sand and fine subrounded Gravel, wet.

NA

4-6

6-8

8-10

10-12

12-14

14-16

NA

1.2

1.3

2.0

2.0

0.4

2.0
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Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:

R
ec

ov
er

y 
(fe

et
)

S
am

pl
e/

In
t/T

yp
e

B
lo

w
 C

ou
nt

s

N
 - 

V
al

ue

P
ID

 H
ea

ds
pa

ce
 (p

pm
)

G
eo

lo
gi

c 
C

ol
um

n

E
LE

V
A

TI
O

N

D
E

P
TH

Remarks:

Template: Page: 2 of 2
Data File: 10/28/2008Date:
Project Number:

320

315

310

305

20

25

30

35

PZ-0802

30' bgs

Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

National Grid

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.

G:\Rockware\LogPlot 2001\LogFiles\Templates\2007 Templates\boring_HSA 2007.ldfxB0036698.00003
PZ-0802.dat NJB

#0 Morie Sand
Pack (8 - 26'
bgs)

1.25" Sch 40
PVC 0.020" Slot
Screen (10 - 25'
bgs)

Bentonite Seal
(26 - 30' bgs)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

41

84

87

NA

NA

NA

NA

11

18

23

33

15

31

53

42

45

42

50

71/0.5

72/0.5

45

100/0.4

89/0.5

7

8

9

10

11

12

13

Gray fine SAND and SILT, trace fine subrounded Gravel, wet.

Gray SILT, some fine Sand, trace Clay, wet.

Gray SILT, some fine Sand, little Clay and fine Sand, wet.

16-18

18-20

20-22

22-24

24-26

26-28

28-30

2.0

1.5

2.0

0.5

0.5

0.9

0.5

Gray fine SAND, trace Silt and coarse Sand and fine subrounded Gravel,
wet.



Well Construction

Rig Type:
Auger Size:

Drilling Method:
Driller's Name:
Drilling Company:
Date Start/Finish:

Geologist:

Borehole Depth:
Surface Elevation:
Casing Elevation:

Easting:
Northing:

Location:

Client:

Well ID:

Stratigraphic Description

Sampler Size:
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Project: Template:
Date: 10/28/2008Data File:

Page: 1 of 3

315

310

305

300

0

5

10

15

PZ-0803I/D

Nicholas (Klaus) Beyrle

National Grid

Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

9/10/2005 - 9/12/2005
Parratt Wolff, Inc.

Bill Rice
Hollow Stem Auger

2" x  2' Split Spoon
4.25" ID

CME 55

See remarks
See remarks

See remarks
See remarks

50' bgs

NJB
B0036698.00003 G:\Rockware\LogPlot 2001\LogFiles\Templates\Well double-cased bedrockNJB_EDIT.ldfx
PZ-0803I_D.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Survey Information
PZ-0803I:      N: 5030.65,   E: 4858.06,   TOC: 317.08,   GRD: 315.57
PZ-0803D:    N: 5030.55,   E: 4857.77,   TOC: 316.93,   GRD: 315.59

PVC Cap

PZ-0803I

PVC Cap

PZ-0803D

1.25" Sch. 40
PVC Riser (2'
ags - 20' bgs)

1.25" Sch. 40
PVC Riser (2'
ags - 40' bgs)

Bentonite/Cement
Grout (0' - 17'
bgs)

Soft 10' - 13.7' bgs.

NA

0.0

NA

0.6

0.2

0.0

0.0

NA

4-6

6-8

8-10

10-12

12-14

14-16

NA

1

2

3

4

5

6

NA

22

55

41

6

6

24

NA

1.0

NA

1.0

1.3

0.7

1.7

NA

5

8

14

40

16

15

40

42

40

23

18

15

5

4

2

2

3

4

2

5

5

8

16

38

Dark brown SILT and fine SAND, trace fine to medium Gravel, trace brick and
rock fragments, dry to moist.

Medium brown SILT and fine SAND, trace fine to medium Gravel, trace brick and
rock fragments, dry to moist.

Brown very fine to fine SAND, little Silt, low plasticity, moist.

Dark gray broken rock fragments.

Light gray broken rock fragments.

No Recovery.

Dark brown very fine SAND, trace Silt, trace fine Gravel, soft to stiff, moist.

Dark gray SILT and very fine SAND, trace Clay, soft, moist.

Medium brown-gray SILTY CLAY, trace very fine to medium Gravel, medium-high
plasticity, stiff, moist.



Well Construction

Site Location:
Borehole Depth:

Well ID:Client:
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Project: Template:
Date: 10/28/2008Data File:

Page: 2 of 3

295

290

285

280

20

25

30

35

Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

50' bgs

National Grid PZ-0803I/D

NJB
B0036698.00003 G:\Rockware\LogPlot 2001\LogFiles\Templates\Well double-cased bedrockNJB_EDIT.ldfx
PZ-0803I_D.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Survey Information
PZ-0803I:      N: 5030.65,   E: 4858.06,   TOC: 317.08,   GRD: 315.57
PZ-0803D:    N: 5030.55,   E: 4857.77,   TOC: 316.93,   GRD: 315.59

Bentonite Seal
(17' - 19' bgs)

1.25" Sch. 40
0.020" Slot PVC
Screen (20' - 30'
bgs)

#0 Morie Sand
Pack (19' - 31'
bgs)

Bentonite Seal
(31' - 38' bgs)

Trace medium to very fine Gravel 18' - 30' bgs.

No medium to very fine Gravel 30' - 34 bgs.

0.0

0.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

16-18

18-20

20-22

22-24

24.5-26

26-28

28-30

30-32

32-34

34-36

7

8

9

10

11

12

13

14

15

16

28

52

NA

NA

60

NA

61

NA

NA

NA

2.0

2.0

2.0

1.3

1.5

1.2

1.6

0.7

1.4

1.3

7

12

16

23

14

22

30

40

16

50/0.4

18

26

50/0.3

NA

29

31

48

28

46

50/0.2

12

20

41

50/0.1

35

50/0.3

32

41

50/0.4

13

23

50/0.3

Dark olive-gray SILT, trace Clay, low plasticity, soft to stiff, dry to moist.

Brown fine to coarse SAND, unconsolidated, moist.

Gray broken rock fragments.



Well Construction

Site Location:
Borehole Depth:

Well ID:Client:
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National Grid PZ-0803I/D
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ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Survey Information
PZ-0803I:      N: 5030.65,   E: 4858.06,   TOC: 317.08,   GRD: 315.57
PZ-0803D:    N: 5030.55,   E: 4857.77,   TOC: 316.93,   GRD: 315.59

#0 Morie Sand
Pack (38' - 50'
bgs)

1.25" Sch. 40
0.020" Slot PVC
Screen (40' - 50'
bgs)

Little to trace Silt 38' - 50' bgs.

Trace very coarse (3-5cm sized) Gravel 40' - 50' bgs.

Coarse to fine Gravel 46' - 50' bgs.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

36-38

38-40

40-42

42-44

44-46

46-48

48-50

17

18

19

20

21

22

23

NA

NA

NA

NA

NA

NA

NA

1.0

1.0

0.3

0.3

0.3

0.4

0.2

50/0.4

30

50/0.4

8

32

50/0.3

26

50/0.4

50/0.3

100/0.4

75/0.2

Brown fine to coarse SAND and medium to fine GRAVEL, unconsolidated, wet.



Well Construction

Rig Type:
Auger Size:

Drilling Method:
Driller's Name:
Drilling Company:
Date Start/Finish:

Geologist:

Borehole Depth:
Surface Elevation:
Casing Elevation:

Easting:
Northing:

Location:

Client:

Well ID:

Stratigraphic Description

Sampler Size:
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PZ-0804I/D

Nicholas (Klaus) Beyrle

National Grid

Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

9/12/2005 - 9/15/2005
Parratt Wolff, Inc.

Bill Rice
Hollow Stem Auger

2" x  2' Split Spoon
4.25" ID

CME 55

See Remarks
See Remarks

See Remarks
See Remarks

46' bgs

NJB
B0036698.00003 G:\Rockware\LogPlot 2001\LogFiles\Templates\Well double-cased bedrockNJB_EDIT.ldfx
PZ-0804I_D.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Survey Infromation:
PZ-0804I:     N: 4975.41,  E: 4888.70,  TOC: 317.50,  GRD: 315.88
PZ-0804D:   N: 4975.48,  E: 4888.50,  TOC: 317.32,  GRD: 315.86

PVC Cap

PZ-0804I

PVC Cap

PZ-0804D

1.25" Sch. 40
PVC Riser (2'
ags - 18' bgs)

1.25" Sch. 40
PVC Riser (2'
ags - 35' bgs)

Bentonite/Cement
Grout (0' - 15'
bgs)

Some coarse SAND, trace light brown NAPL staining.

NA

0.5

9.5

5.1

3.6

13.9

2.6

NA

4-6

6-8

8-10

10-12

12-14

14-16

NA

1

2

3

4

5

6

NA

2

NA

NA

NA

NA

NA

NA

1.9

2.0

0.3

0.5

0.2

0.2

NA

1

1

1

1

18

24

50/0.3

14

50/0.1

1

50/0.3

50/0.4

50/0.4

Brown SILT and fine to medium SAND, some fine to medium Gravel, some brick
and rock fragments, dry to moist.

Medium brown fine SAND, some Silt, trace sheen, wet.

Gray fine SAND, some Silt, some medium to coarse Gravel, trace sheen, wet.

Brown SILT and broken rock fragment, trace sheen, wet. Last 0.1' dark gray
SILT, little fine to medium Gravel, trace Clay, stiff, wet.

Dark gray SILT, trace fine to medium Gravel, low plasticity, stiff, dry.

Gray broken rock fragments, dry.



Well Construction

Site Location:
Borehole Depth:

Well ID:Client:
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Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

46' bgs

National Grid PZ-0804I/D

NJB
B0036698.00003 G:\Rockware\LogPlot 2001\LogFiles\Templates\Well double-cased bedrockNJB_EDIT.ldfx
PZ-0804I_D.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Survey Infromation:
PZ-0804I:     N: 4975.41,  E: 4888.70,  TOC: 317.50,  GRD: 315.88
PZ-0804D:   N: 4975.48,  E: 4888.50,  TOC: 317.32,  GRD: 315.86

Bentonite Seal
(15' - 17' bgs)

1.25" Sch. 40
0.020" Slot PVC
Screen (18' - 28'
bgs)

#0 Morie Sand
Pack (18' - 28'
bgs)

Bentonite Seal
(29' - 34' bgs)

Very trace fine to medium Gravel.

0.0

0.0

0.0

0.0

0.0

NA

NA

0.0

0.0

0.0

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36

7

8

9

10

11

12

13

14

15

16

NA

NA

NA

NA

NA

NA

NA

NA

NA

55

0.4

1.7

1.0

1.5

0.4

NA

NA

1.4

0.9

1.6

75/0.4

28

50/0.4

35

50/0.5

18

37

50/0.4

50/0.4

50/0.2

50/0.1

12

46

50/0.4

38

50/0.4

2

9

46

50/0.3

Dark brown SILT, trace fine to medium Gravel, trace very fine Sand, low
plasticity, dry.

Dark brown SILT, trace Clay, low plasticity, stiff, dry.  Trace fine to medium
Gravel 18' - 18.2' bgs.

No Recovery.

Dark brown SILT, trace Clay, low plasticity, soft to stiff, dry.

Brown medium to coarse SAND, some fine to medium Gravel, trace Silt,
unconsolidated, wet.

Brown fine to medium SAND, trace Silt, wet.



Well Construction

Site Location:
Borehole Depth:

Well ID:Client:
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14 Hancock Ave
Fort Plain, NY

46' bgs

National Grid PZ-0804I/D
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ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Survey Infromation:
PZ-0804I:     N: 4975.41,  E: 4888.70,  TOC: 317.50,  GRD: 315.88
PZ-0804D:   N: 4975.48,  E: 4888.50,  TOC: 317.32,  GRD: 315.86

#0 Morie Sand
Pack (34' - 46'
bgs)

1.25" Sch. 40
0.020" Slot PVC
Screen (35' - 45'
bgs)

Trace fine to coarse Gravel.

0.0

0.0

0.0

0.0

0.0

36-38

38-40

40-42

42-44

44-46

17

18

19

20

21

NA

NA

NA

NA

NA

0.6

0.7

0.2

0.3

0.1

20

50/0.2

17

50/0.3

50/0.2

58/0.5

50/0.1

Brown medium to coarse SAND, wet.

Brown medium to coarse Sand, trace Silt, wet.



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

21.5' bgs

Nicholas (Klaus) Beyrle

SB-0805
National Grid

4891.34
NA

4969.58

316.24

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

Bill Rice

9/9/2008
Parrott Wolff Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.

Due to subsurface boulders/cobbles 8' - 10' bgs and 12' - 13' bgs were not sampled with
the split spoon, but instead augered to get past obstruction.

G:\Rockware\LogPlot 2001\LogFiles\Templates\2007 Templates\boring_HSA 2007.ldfxB0036698.00003
SB-0805.dat NJB

Borehole
backfilled with
cuttings 21.5' bgs
to grade.

NA

3.1

3.2

1.3

0.2

NA

NA

NA

NA

NA

NA

WOR

WOR

7

11

44

50/0.2

NA

NA

NA

NA

50/0.4

42

50/0.3

50/0.2

NA

1

2

3

4

Dark brown fine to medium SAND, some Silt, trace brick and rock fragments,
dry to moist.

Olive SILT, trace fine Sand and very fine Gravel, trace sheen, wet.

Gray broken rock fragments, dry.

Gray SILT, little fine Sand, little fine to medium Gravel, hard, dry.

Dark gray SILT, little fine Sand, little fine to medium Gravel, hard, dry.

No Recovery.

NA

4-6

6-8

10-12

13-15

NA

0.5

0.4

0.4

0.8



S
am

pl
e 

R
un

 N
um

be
r

Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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SB-0805

21.5' bgs

Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

National Grid

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.

Due to subsurface boulders/cobbles 8' - 10' bgs and 12' - 13' bgs were not sampled with
the split spoon, but instead augered to get past obstruction.
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NA

0.0

0.0

0.0

NA

NA

NA

NA

44

50/0.3

50/0.3

48

50/0.3

5

6

7

8

Dark gray SILT, little fine Sand and fine to medium Gravel, hard, dry.

Dark olive SILT, trace Clay, low plasticity, hard, dry.

15-17

17-18

18-
19.5

19.5-
21.5

NA

0.5

0.3

0.8

No Recovery.



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

18' bgs

Nicholas (Klaus) Beyrle

SB-0806
National Grid

4896.12
NA

4992.02

315.75

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

Bill Rice

9/9/2008
Parrott Wolff Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
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Borehole
backfilled with
cuttings 10' bgs
to grade.

Borehole
backfilled with
grout 10' - 18'
bgs.

NA

58.7

8.3

6.6

6.2

103.0

62.4

NA

NA

2

2

5

3

8

NA

WOR

WOR

WOR

WOR

2

1

1

1

1

1

1

1

2

1

4

5

2

1

2

3

2

1

7

25

NA

1

2

3

4

5

6

Brown fine to medium SAND, some Silt, trace Clay and very coarse to fine
Gravel, dry to moist.

Dark gray-olive SILT, some fine Sand, trace fine to medium Gravel, soft, moist.

Black-olive SILT and SAND, trace fine Gravel, low plasticity, soft to stiff, moist.

Black-olive fine SAND, some Silt, very soft, wet.

Dark gray SILT and SAND, trace fine Gravel, stiff, moist.

Dark gray SILT and SAND, soft, trace sheen, trace light brown-yellow staining,
moist.

NA

4-6

6-8

8-10

10-12

12-14

14-16

NA

0.5

0.7

0.8

1.3

1.2

1.3

Light brown-yellow NAPL staining 4.4' - 6.7' bgs.

Very soft and wet 14' - 16' bgs.

Very coarse to coarse Gravel and light brown-yellow staining at 15.3' bgs.
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Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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SB-0806

18' bgs

Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

National Grid

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
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16.063

10

25

38

49

7 Dark olive-gray SILT, trace fine Sand, trace Clay, low-medium plasticity, hard,
dry to moist.16-18 1.7

Soft, heavy sheen, trace staining, wet 16' - 16.7'  bgs.



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

9.5' bgs

Nicholas (Klaus) Beyrle

SB-0807
National Grid

4872.33
NA

5001.30

315.82

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

Bill Rice

9/12/2008
Parrott Wolff Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Refusal at 9.5' bgs.  Horizontal datum is assumed, vertical datum is NAVD88.

Composite sample SB-0807 collected 9/12/08 and analyzed for waste characterization
parameters Total Petroleum Hydrocarbons, VOCs, SVOCs, RCRA 8 Metals, PCBs,
Total Cyanide, Percent Sulfur, BTU, Ignitability, Corrosivity, and Reactivity.
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Borehole
backfilled with
cuttings 9.5' bgs
to grade.

0.7

5.4

112.0

223.0

1314.0

20

4

9

4

3

10

10

10

6

4

2

2

3

3

5

4

5

4

1

3

2

3

1

2

1

2

3

4

5

TOPSOIL, trace medium to coarse Gravel.

Brown fine SAND, little Silt, trace medium to coarse Gravel, dry.

Dark brown fine SAND, some Silt, medium to very coarse Gravel, dry.

Dark brown fine SAND and SILT, moist.

Dark gray fine SAND and SILT, trace Clay, soft to stiff, moist.  Trace sheen and
trace light brown NAPL staining.

1-2

2-4

4-6

6-8

8-9.5

1.7

1.2

1.5

1.7

0.5

Grading to gray, trace fine to medium Gravel, soft, wet.  Some medium brown
NAPL staining, trace sheen, odor 4' - 6' bgs.

Little 1-3mm sized medium brown NAPL blebs 6' -8' bgs.  Pooling of NAPL in
open spoon half.

Several ounces of dark brown NAPL in spoon.
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Stratigraphic Description
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2" x 2' Split Spoon

Bill Rice

9/12/2008
Parrott Wolff Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Refusal at 9.7' bgs.  Horizontal datum is assumed, vertical datum is NAVD88.

Composite sample SB-0808 collected 9/12/08 and analyzed for waste characterization
parameters Total Petroleum Hydrocarbons, VOCs, SVOCs, RCRA 8 Metals, PCBs,
Total Cyanide, Percent Sulfur, BTU, Ignitability, Corrosivity, and Reactivity.
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TOPSOIL.

Broken gray rock fragments, dry.

Brown fine SAND, trace Silt, trace fine to coarse Gravel, moist.

Red broken brick fragments.

Brown fine SAND, little Silt, trace brick fragments.  Light brown NAPL staining,
trace sheen, mild odor, 2-3mm sized blebs in water between spoon and
sample.

Broken brick fragments.  Trace sheen, trace light brown NAPL staining, odor,
wet.

Brown fine SAND, little Silt, trace brick fragments.  Light brown NAPL staining,
trace sheen, mild odor, 2-3mm sized blebs in water between spoon and
sample.

1-2
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8-9.7
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0.4

Little black NAPL, odor, trace sheen, wet 8.0' - 9.7' bgs.
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Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

Bill Rice

9/12/2008
Parrott Wolff Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Refusal at 8.5' bgs.  Horizontal datum is assumed, vertical datum is NAVD88.

Composite sample SB-0809 collected 9/12/08 and analyzed for waste characterization
parameters Total Petroleum Hydrocarbons, VOCs, SVOCs, RCRA 8 Metals, PCBs,
Total Cyanide, Percent Sulfur, BTU, Ignitability, Corrosivity, and Reactivity.
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TOPSOIL.

Brown fine SAND, little Silt, trace medium to coarse Gravel, dry.

Dark gray fine SAND and SILT, trace fine to medium Gravel, trace odor, moist.

Dark black fine SAND and SILT, some brick fragments, soft to stiff, wet.

Dark black fine to coarse SAND, some fine to medium Gravel and rock
fragments, trace sheen, mild odor, wet.

Red brick fragments, trace sheen, wet.
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8-8.5

1.7

1.7
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0.2

0.5

Mild odor, trace sheen 2' - 3.4' bgs.

Dark black 3-5cm sized blebs, mild odor 8' - 8.5'bgs.
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Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

Bill Rice

9/9/2008 - 9/10/2008
Parrott Wolff Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Composite sample SB-0810 collected 9/9/08 and analyzed for waste characterization
parameters Total Petroleum Hydrocarbons, VOCs, SVOCs, RCRA 8 Metals, PCBs,
Total Cyanide, Percent Sulfur, BTU, Ignitability, Corrosivity, and Reactivity.
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Dark brown SILT and fine SAND, little brick and rock fragments, dry to moist.

Dark brown SILT and fine SAND, trace Clay, medium plasticity, soft, moist.

Dark gray SILT and fine SAND, trace very fine to fine Gravel, hard, dry.  Little
sheen, trace light brown NAPL staining.

Dark gray fine to medium SAND and GRAVEL, sheen, wet.

Brown fine to medium Gravel, wet. Light brown NAPL staining and sheen.

Dark gray SILT and fine SAND, little very fine to medium Gravel, moist.  Light
brown NAPL staining, 1.2mm sized blebs.

Dark gray SILT, some fine SAND, trace fine to medium Gravel, low plasticity,
hard, dry.  1-2mm sized blebs and sheen on water between spoon and sample.

Dark olive SILT, low plasticity, hard, dry.  Sheen on water between spoon and
sample.
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Trace sheen 5.4' - 5.7' bgs.

Light olive 6.0' - 8.0' bgs.
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Fort Plain Former MGP Site
14 Hancock Ave
Fort Plain, NY

National Grid

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 4 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Composite sample SB-0810 collected 9/9/08 and analyzed for waste characterization
parameters Total Petroleum Hydrocarbons, VOCs, SVOCs, RCRA 8 Metals, PCBs,
Total Cyanide, Percent Sulfur, BTU, Ignitability, Corrosivity, and Reactivity.
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Dark gray CLAY, little Silt, medium to high plasticity, soft to stiff, wet.  Sheen on
water between spoon and sample.

Dark olive SILT, trace Clay, trace fine to medium Gravel, low to medium
plasticity, hard, dry.
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Drilling Method:
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Rig Type:
Sampling Method:

Stratigraphic Description
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National Grid

4880.85
NA

4979.78

316.01

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

Bill Rice

9/8/2008 - 9/9/2008
Parrott Wolff Inc.

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 5 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Composite sample SB-0811 collected 9/9/08 and analyzed for waste characterization
parameters Total Petroleum Hydrocarbons, VOCs, SVOCs, RCRA 8 Metals, PCBs,
Total Cyanide, Percent Sulfur, BTU, Ignitability, Corrosivity, and Reactivity.
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Dark brown fine to medium SAND, little Silt and Clay, moist.

Dark black fine to medium Sand, little Silt and Clay, trace staining, moist.

Dark gray fine SAND, some fine to medium Gravel, trace Silt and Clay, wet.

Gray SILT and CLAY, 1-2mm sized dark brown NAPL blebs, wet.

Gray SILT and CLAY, soft, 1-2mm sized dark brown NAPL blebs, wet.

Brown medium to coarse SAND, little Silt, hard, 1-2mm sized dark brown NAPL
blebs, dry.

Dark black SILT, some fine Sand, trace Clay, hard, dry.

No Recovery.
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Fort Plain, NY
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ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; WOR = weight of rod; WOH = weight of hammer.

Boring hand-cleared to 5 ft bgs.  Horizontal datum is assumed, vertical datum is
NAVD88.
Composite sample SB-0811 collected 9/9/08 and analyzed for waste characterization
parameters Total Petroleum Hydrocarbons, VOCs, SVOCs, RCRA 8 Metals, PCBs,
Total Cyanide, Percent Sulfur, BTU, Ignitability, Corrosivity, and Reactivity.
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Dark black-olive SILT, trace medium Gravel, non-plastic, hard, dry.

Dark olive SILT, trace medium Gravel, non-plastic, hard, dry.
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No Recovery.



Attachment F 

 

Surface-Water Data 

 



Location ID: SW-SGH-1
Date Collected: Units 09/16/08

Volatile Organics
1,1,1-Trichloroethane 5 5 µg/L 1.0 U
1,4-Dichlorobenzene 3 3 µg/L 1.0 U
1,1,2,2-Tetrachloroethane 5 0.2 µg/L 1.0 U
1,1,2-Trichloro-1,2,2-trifluoroethane 5 5 µg/L 1.0 U
1,1,2-Trichloroethane 1 1 µg/L 1.0 U
1,1-Dichloroethane 5 5 µg/L 1.0 U
1,1-Dichloroethene 5 0.07 µg/L 1.0 U
1,2,4-Trichlorobenzene 5 5 µg/L 1.0 U
1,2-Dibromo-3-chloropropane 0.04 0.04 µg/L 1.0 U
1,2-Dibromoethane - - - - µg/L 1.0 U
1,2-Dichlorobenzene 3 3 µg/L 1.0 U
1,2-Dichloroethane 0.6 0.6 µg/L 1.0 U
1,2-Dichloropropane 1 1 µg/L 1.0 U
1,3-Dichlorobenzene 3 3 µg/L 1.0 U
2-Butanone - - 50 µg/L 5.0 U
2-Hexanone 50 50 µg/L 5.0 U
4-Methyl-2-pentanone - - - - µg/L 5.0 U
Acetone 50 50 µg/L 5.0 U
Benzene 1 1* µg/L 160 D
Bromodichloromethane 50 50 µg/L 1.0 U
Bromoform 50 50 µg/L 1.0 U
Bromomethane 5 5 µg/L 1.0 U
Carbon Disulfide - - 60 µg/L 1.0 U
Carbon Tetrachloride 5 0.4 µg/L 1.0 U
Chlorobenzene 5 5 µg/L 1.0 U
Chloroethane 5 5 µg/L 1.0 U
Chloroform 7 7 µg/L 1.0 U
Chloromethane - - - - µg/L 1.0 U
cis-1,2-Dichloroethene 5 5 µg/L 1.0 U
cis-1,3-Dichloropropene 0.4 0.4 µg/L 1.0 U
Cyclohexane - - - - µg/L 2.5
Dibromochloromethane 50 50 µg/L 1.0 U
Dichlorodifluoromethane 5 5 µg/L 1.0 U
Ethylbenzene 5 5* µg/L 24
Isopropylbenzene 5 5 µg/L 1.1
Methyl acetate - - - - µg/L 1.0 U
Methylcyclohexane - - - - µg/L 2.5
Methylene chloride 5 5 µg/L 1.0 U
Methyl-t-Butyl Ether (MTBE) - - 10 µg/L 1.0 U
Styrene 5 5 µg/L 1.0 U
Tetrachloroethene 5 0.7 µg/L 1.0 U
Toluene 5 5 µg/L 3.0
Total Xylenes 5 5* µg/L 12
trans-1,2-Dichloroethene 5 5 µg/L 1.0 U
trans-1,3-Dichloropropene 0.4 0.4 µg/L 1.0 U
Trichloroethene 5 5 µg/L 1.0 U
Trichlorofluoromethane 5 5 µg/L 1.0 U
Vinyl chloride 2 0.3 µg/L 1.0 U

PDI SUMMARY OF RESULTS
NATIONAL GRID / FORT PLAIN

ATTACHMENT F

NYSDEC TOGS 1.1.1 Water 
Guidance Values GW (bold)

NYSDEC TOGS 1.1.1 Water 
Guidance Values SW (shade)

TABLE F1
SURFACE-WATER ANALYTICAL RESULTS
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Location ID: SW-SGH-1
Date Collected: Units 09/16/08

PDI SUMMARY OF RESULTS
NATIONAL GRID / FORT PLAIN

ATTACHMENT F

NYSDEC TOGS 1.1.1 Water 
Guidance Values GW (bold)

NYSDEC TOGS 1.1.1 Water 
Guidance Values SW (shade)

TABLE F1
SURFACE-WATER ANALYTICAL RESULTS

PAHs
2-Methylnaphthalene - - - - µg/L 0.50 U
Acenaphthene 20 - - µg/L 34
Acenaphthylene - - - - µg/L 5.0
Anthracene 50 50 µg/L 2.0
Benzo(a)anthracene 0.002 0.002 µg/L 0.30 J
Benzo(a)pyrene ND 0.002 µg/L 0.10 BJ
Benzo(b)fluoranthene 0.002 0.002 µg/L 0.20 J
Benzo(ghi)perylene - - - - µg/L 0.50 U
Benzo(k)fluoranthene 0.002 0.002 µg/L 0.50 U
Chrysene 0.002 0.002 µg/L 0.10 J
Dibenzo(a,h)anthracene - - - - µg/L 0.50 U
Dibenzofuran - - - - µg/L 0.40 J
Fluoranthene 50 50 µg/L 7.0
Fluorene 50 50 µg/L 10
Indeno(1,2,3-cd)pyrene 0.002 0.002 µg/L 0.50 U
Naphthalene 10 - - µg/L 0.20 J
Phenanthrene 50 50 µg/L 0.90
Pyrene 50 50 µg/L 7.0
PAHs-Filtered
2-Methylnaphthalene - - - - µg/L 0.50 U
Acenaphthene 20 - - µg/L 26
Acenaphthylene - - - - µg/L 4.0
Anthracene 50 50 µg/L 2.0
Benzo(a)anthracene 0.002 0.002 µg/L 0.50 U
Benzo(a)pyrene ND 0.002 µg/L 0.10 J
Benzo(b)fluoranthene 0.002 0.002 µg/L 0.50 U
Benzo(ghi)perylene - - - - µg/L 0.50 U
Benzo(k)fluoranthene 0.002 0.002 µg/L 0.50 U
Chrysene 0.002 0.002 µg/L 0.50 U
Dibenzo(a,h)anthracene - - - - µg/L 0.50 U
Dibenzofuran - - - - µg/L 0.20 J
Fluoranthene 50 50 µg/L 5.0
Fluorene 50 50 µg/L 7.0
Indeno(1,2,3-cd)pyrene 0.002 0.002 µg/L 0.50 U
Naphthalene 10 - - µg/L 0.50 U
Phenanthrene 50 50 µg/L 0.80
Pyrene 50 50 µg/L 5.0
Conventional Parameters
Total Suspended Solids - - - - µg/L 89,600

Notes:
1.  Samples were collected by ARCADIS and submitted to TestAmerica Buffalo for analysis using the following USEPA
     SW-846 Methods:
               - 8260B for VOCs
               - 8270C for PAHs (Filtered and Unfiltered)
               - Total Suspended Soilds
2.  D - Compound quantitated using a secondary dilution
3.  J - Indicates that the analyte was detected at a concentration less than the practical quantitation limit (PQL). 
4.  U - Indicates the constituent was not detected at the PQL.  The value preceding the U indicates the PQL
5.  ND - not detected
6.  Bold font indicates that the result exceeds the NYSDEC TOGS 1.1.1 Water Quality Guidance Value for Groundwater
7.  Shading indicates that the result exceeds the NYSDEC TOGS 1.1.1 Water Quality Guidance Value for Surface Water
8.  * - Indicates a Standard in the NYSDEC TOGS 1.1.1 Water Guidance Values for Surface Water
9.  Results are presented in micrograms/liter (ug/L).
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Citizen Participation 
Plan 
Fort Plain Former MGP Site  

1. Introduction  

Citizen participation is an integral component of remedial programs in New York State. 
Input from affected or interested individuals and organizations on the remedial program 
helps ensure outcomes that account for both technical and human concerns for protecting 
public health and the environment. A project-specific plan is a mechanism to inform and 
involve community residents, public and private leaders, and other stakeholders. This 
Citizen Participation Plan (CPP) documents the planned project-specific public outreach 
activities and resources organized for the remedial program associated with the Fort Plain 
Former Manufactured Gas Plant (MGP) site. 

The primary purpose of this CPP is to outline a variety of communication methods that, 
based on applicable New York State law and New York State Department of Environmental 
Conservation (NYSDEC) regulations and guidance, provide for constructive communication 
of program activities between the stakeholders and other interested parties. This CPP 
includes methods intended to inform interested parties of program developments, elicit 
responses and public involvement, and provide a central point of contact for inquiries 
regarding the remedial program for the Fort Plain Former MGP Site. This CPP presents the 
planned communication and outreach activities, describes how interested individuals and 
groups can participate in the remedial program, and provides a variety of reference 
materials to facilitate gaining access to project-specific information and management 
personnel. 

Both the NYSDEC and National Grid are committed to the implementation of this CPP as 
required by 6 NYCRR Part 375, applicable NYSDEC guidance (e.g., Draft DER-23 Citizen 
Participation Handbook for New York State Remedial Programs dated August 2008), the 
Administrative Order on Consent (Index No. A4-0473-0000), and the state-wide Inactive 
Hazardous Waste Site Citizen Participation Plan (NYSDEC, 1988). As required by 6 
NYCRR Part 375-1.5, NYSDEC and National Grid will review and update this CPP to 
account for significant changes in the Fort Plain Former MGP Site remedial program. 
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2. General Site Information 

In November 2003, NYSDEC and National Grid executed a multi-site Administrative Order 
of Consent (Index No. A4-0473-0000) to evaluate the nature and extent of MGP-related 
constituents and, where necessary, remediate the sites for the protection of human health 
and the environment. The Fort Plain Former MGP Site (Site) is identified in the above-
referenced consent order (CO) and was a property historically used for manufactured gas 
production. The Site is located at 14 Hancock Street in the Village of Fort Plain, 
Montgomery County, New York. The former MGP property is rectangular in shape, 
approximately ½ acre in area, and located within a developed (urbanized) area (Figure 1). 
The former MGP property is bordered on the east by Hancock Street (State Route 5S), on 
the south by a private residence, on the west by a steep wooded hillside, and on the north 
by a property currently used as a paved parking area. A 6-foot-high chain-link fence with a 
locked access gate, which is maintained by National Grid, secures the former MGP 
property. The eastern portion of the property, formerly used for MGP operations, is 
generally level and contains a stone, gravel, and fill material surface, with intermittent 
vegetation and shrub growth. An old stone wall/foundation is located near the south end of 
the property. A portion of the property is currently used as an electrical substation. Multiple 
utility poles containing two active transformer banks and overhead transmission and 
distribution wires exist in the eastern portion of the property. 

The remnants of two gas holders that were part of the former MGP operations exist below 
ground surface (bgs), as well as with an at-grade concrete slab associated with a former 
building. The former northern holder is approximately 30 feet in diameter with its east wall 
approximately 10 feet from the western curb of Hancock Street. The bottom of the holder 
was encountered at approximately 9.5 feet bgs. The southern gas holder is approximately 
40 feet in diameter with its east wall approximately 15 feet from the western curb of 
Hancock Street. The bottom of the southern gas holder is located at approximately 6.5 feet 
bgs.  

According to historical maps and discussions with the former historian for the Village of Fort 
Plain, the former Erie Canal was located parallel to and approximately 10 to 20 feet east of 
Hancock Street. The Erie Canal was filled with rip-rap, fill dirt, and other available materials 
(e.g., wood) during the early 1900s. Otsquago Creek is located approximately 400 feet 
north of the Site and flows to the northeast, eventually reaching the Mohawk River 
approximately 1,200 feet northeast of the Site. 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx D - Citizen Participation Plan\0251011324Appx D CPP.doc 3 

 
Citizen Participation 
Plan 
Fort Plain Former MGP Site  

2.1 Site History 

A chronological history of the former MGP property and surrounding area is presented in 
the Preliminary Site Assessment (PSA) Report (Stearns & Wheeler, LLC, 1998) and is 
summarized below. 

Gas operations at the former MGP property date back to 1868. By 1891, Sanborn Fire 
Insurance maps indicate that a water gas plant and an associated “gasometer” were 
present. The location of this former gasometer correlates with the location of the existing 
southern gas holder. The MGP used coal and petroleum to manufacture gas for heating 
and lighting local homes and businesses. By 1901, a Sanborn map indicates that a gas 
holder is located at the north end of the property, within a single site building. In addition, a 
coal storage shed, generators, electrical transformers, and repair shop were present. The 
configuration of the structures remained relatively the same on the 1906 Sanborn map. By 
1912, an electric transformer house had been added to the north end of the gas plant. 
Between 1912 and 1919, the portion of the Erie Canal located adjacent to the site had been 
filled. Sanborn maps from 1926 indicate that the site configuration had changed, and the 
gasometer and northern gas holder were no longer shown. However, a 1927 site map 
shows the gasometer and gas holder still present on the property. By 1935, all of the gas 
buildings had been removed from the property. By 1952, the site was referred to as a 
Niagara Mohawk (now operating as National Grid) substation and only the transformer 
building and vacant substation building remained. From the mid-1800s through the mid-
1950s, the land use north and east of the former MGP property was generally used for 
commercial/industrial activities, including a foundry to the north, and auto repair, welding, 
machine shops, and laundry to the east. 

In 1994, the New York State Department of Transportation (NYSDOT) rebuilt Hancock 
Street in the area of the former MGP property. In addition, a 6-inch-diameter underdrain 
was installed south of the former MGP property to intersect and divert drainage from the 
steep hill that previously ran through the property. In 1996, the former transformer building 
was demolished down to the foundation (which still remains to date). 
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3. Remedial Program Overview and Remedial Investigation Summary 

3.1 New York State Remedial Program Overview 

National Grid has conducted investigation activities at the Site since 1997 to evaluate the 
nature and extent of MGP constituents. These investigations have included: 

• Preliminary Site Assessment/Interim Remedial Measures (PSA/IRM) Study (PSA 
Report), Niagara Mohawk, Fort Plain, New York, (Stearns & Wheeler, LLC, 1998) 

• Phase II Site Assessment/Interim Remedial Measures (PSA/IRM) Study, Fort Plain, 
New York (Stearns & Wheeler, LLC, 2000) 

• Preliminary Site Assessment (Phase III)/Interim Remedial Measures (PSA/IRM) Study, 
Fort Plain, New York, (Stearns & Wheeler, 2002) 

• Remedial Investigation (RI) Report (RI Report), Niagara Mohawk, Fort Plain Former 
MGP Site (Stearns & Wheeler, 2004) 

• Additional Investigation Summary Report (Blasland, Bouck & Lee, Inc., 2005) 

• Soil Vapor Evaluation Report (ARCADIS, 2006) 

These investigation activities were conducted in accordance with the CO and NYSDEC-
approved work plans. 

3.2 Remedial Investigation Summary of Findings 

The remedial investigation focused on assessing the nature and extent of former MGP-
related residuals. A site map showing the locations of soil borings and monitoring wells 
completed during the site investigations is provided as Figure 2. Based on these 
investigations, the primary MGP-related impact associated with the site is a dark colored, 
somewhat viscous, oil-like material, defined as dense non-aqueous phase liquid (DNAPL). 
DNAPLs are heavier than water, if present in sufficient quantities. The oil-like material itself 
contains many organic compounds that are regulated by the NYSDEC, including Benzene, 
Toluene, Ethylbenzene, Xylene (BTEX), and a general class of organic compounds 
identified as Polycyclic Aromatic Hydrocarbons (PAHs). The remedial investigation results 
are summarized below: 
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General Site Geology and Hydrogeology: 

Subsurface investigations have identified four principle geologic units beneath the former 
MGP property. In order of increasing depth from the ground surface, these geologic units 
include:  

• Heterogeneous fill material consisting primarily of a mixture of gravel, sand, and silt 
ranging in thickness from approximately 6 to 18 feet. In areas on the former MGP site, 
the fill also contained a variety of materials, including brick, concrete, well-graded to 
silty gravel, well-sorted to silty sand with gravel, and silt with gravel and/or sand, and an 
assortment of man-made structures, originating from the property’s and surrounding 
area’s industrial history. 

• Native silt and clay formation characterized as a confining layer. The native 
yellow/brown/dark gray silt and clay formation was generally encountered between 13 
to 18 feet bgs across the former MGP property. The depth of the silt and clay contact 
generally becomes thinner and deeper further to the east and northeast. 

• Native brown/gray fine to coarse sand and gravel formation generally encountered from 
16 to 20 feet bgs beneath the silt and clay formation. The depth of the sand and gravel 
contact also became thinner and deeper further to the east and northeast.  

• Dense, olive/gray/brown silt confining layer that was encountered in all soil borings at 
approximately 16 to 21 feet bgs.  

• Brown, medium to coarse sand with some silts and gravels was encountered at 34 feet 
bgs at two deep soil borings installed in the area of the northern gas holder. This unit 
extended to the bottom of the soil borings (50 feet bgs). 

The geologic sequence was also observed across the Site (i.e., at soil boring/monitoring 
well locations beyond the former MGP property), with the depth of the native silt and clay 
contact generally becoming deeper further to the northeast. 

Groundwater beneath the site flows in a north-northeast direction from the former MGP 
property towards Otsquago Creek, located approximately 400 feet to the north. The top of 
the groundwater table occurs in the fill material generally at a depth of approximately 4 to 6 
feet bgs across most of the former MGP property. Depth to groundwater increases to the 
north and east to depths of 16 to 18 feet bgs at the north end of the former MGP property. 
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Depth to groundwater at monitoring wells located across Hancock Street ranges between 
16 and 18 feet bgs. 

Surface Soil Impacts: 

Volatile organic compounds (VOCs), including BTEX, were not detected in any of the 
surface soil samples (0 to 2 inches bgs) collected from the former MGP property or from the 
surrounding area (i.e., background) during the preliminary site investigation (Stearns & 
Wheeler, LLC, 1998). Several PAH compounds were detected in the surface soil samples 
collected from both the former MGP property and the background samples at 
concentrations above the numerical concentrations found in 6 New York Codes, Rules, and 
Regulations Subpart 375-6 Remedial Program Soil Cleanup Objectives for Unrestricted 
Use. The results of the human health exposure assessment, presented in the NYSDEC-
approved Remedial Investigation Report (Stearns & Wheeler, 2004), concluded that a 
potentially complete exposure pathway for on-site surface soil was very unlikely under 
existing site conditions (including perimeter fencing, the “No Trespassing” signs, and the 
stone-gravel cover materials). Additionally, the human health exposure assessment 
concluded that there were no current exposure pathways associated with surface soil east 
of the former MGP property; off-site areas are almost completely paved with asphalt or 
concrete. 

Subsurface Soil Impacts: 

MGP-related impacts to subsurface soil within the site consist primarily of PAHs and VOCs. 
Most of the residual MGP impacts, including non-aqueous phase liquid (NAPL), were 
located within, or in close proximity to, the former northern gas holder on the former MGP 
property. Soil containing elevated concentrations of PAHs, visible sheens, stains, and NAPL 
were encountered between 2 to 16 feet bgs in this area. Specifically, most of these impacts 
appeared to be within, or adjacent to, the northern holder. Heavy sheens and an “oil-like 
material” were also observed within the southern gas holder immediately above the holder 
floor.  

Sheens and staining were observed in soil borings installed in the restaurant parking lot 
located to the east of the former MGP property across Hancock Street. These impacts 
appear to be limited to a relatively thin zone, present at depths ranging from approximately 
15 to 21 feet bgs, and located immediately above the upper silt and clay confining layer.  
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Groundwater Impacts: 

The nature and extent of MGP-related impacts to groundwater at the Site have been 
characterized. Impacted groundwater is defined as groundwater containing MGP-related 
constituents (BTEX and PAHs) above NYSDEC Class GA Standards and Guidance Values 
(i.e., drinking water standards). This definition is used even though groundwater in the area 
is not used as a source for drinking water.  

The location of the BTEX and PAHs in groundwater extends from the former MGP property 
to the restaurant parking area located west of State Street. The greatest concentrations of 
dissolved impacts were detected adjacent to the northern gas holder and in the parking 
area south of the restaurant. The location of impacted groundwater is generally consistent 
with locations where soil was observed to contain sheens and/or NAPL impacts. Based on 
these observations, the extent of BTEX and PAHs has not migrated far from visibly 
impacted material. 

Concentrations of BTEX within groundwater samples collected from the hydraulically 
downgradient edge of the MGP property have decreased in concentration since 2004, 
indicating that the extent of the groundwater impacts has not increased over time. 
Additionally, based on the geochemical data, as well as the low to non-detectable 
concentrations of BTEX and PAHs in groundwater in downgradient areas, natural 
attenuation and biodegradation processes are active and, at minimum, have been effective 
components in controlling downgradient migration of the edge of the dissolved phase 
constituents (i.e., stabilizing plume migration). 

Soil Vapor Impacts: 

The analytical results from the soil vapor sampling were presented in the Soil Vapor 
Evaluation Report (ARCADIS, 2006). Analytes that were detected in soil vapor samples 
collected from both on-site and off-site locations were present at concentrations two to three 
orders of magnitude below United States Environmental Protection Agency (USEPA) and 
New York State Department of Health (NYSDOH) screening values, or at ambient air 
concentrations. Based on these results, the NYSDEC indicated in a letter correspondence 
dated January 22, 2007, that the soil vapor intrusion pathway has been satisfactorily 
investigated, and that no further action was required  
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4. Citizen Participation Activities 

This section presents the specific citizen participation and outreach activities planned for 
implementation during the remedial program and to be implemented in accordance with 6 
NYCRR Part 375. Operating under project-specific citizen participation goals, clearly 
defined objectives will be achieved by implementing a range of communication tools and 
methods. The planned activities are geared toward making project-specific information 
(e.g., work plans, technical reports, information sheet summaries) available to the public; 
facilitating communication among stakeholders including the creation of contact lists; 
scheduling and conducting public meetings; establishing comment periods; and notifying 
the public of document availability, public meetings, comment periods and major program 
milestones. 

4.1 Goals and Objectives 

The primary goal of this CPP is to achieve effective, open communication among 
stakeholders and interested parties, National Grid, the NYSDOH, and the NYSDEC. 
Common goals include: 

• provide a process for the affected/interested public to effectively participate in the 
decision making process for remedial actions 

• encourage meaningful public participation that reflects the diversity of interests and 
perspectives found within a community 

• solicit public comments at formal milestones, while encouraging public input throughout 
the site remedial process 

• encourage communication among the interested parties and regulatory agencies that 
promotes the exchange of information and strengthens trust among the parties 

• minimize unnecessary delays caused by uncertainty or lack of publicly available 
information 

• provide local media outlets 
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To accomplish these goals, the following specific objectives will be pursued through the 
implementation of this CPP: 

• Consistently communicate goals, accomplishments and status of the project to the 
contact list (including community leaders, public officials and the wider community, as 
necessary) through appropriate means at appropriate milestones. 

• Establish, maintain, update and utilize the contact lists. 

• Educate the community, in lay terms, about the nature and magnitude of potential site 
risks, including instructions for mitigating risk (if appropriate) and assurances that the 
environment and worker/public health and safety are protected. 

• Provide interested parties the opportunity to review and comment on technical reports 
generated through the remedial program (e.g., public comment periods and document 
repository as required by 6 NYCRR Part 375). 

• Provide interested parties the opportunity to present opinions and ideas during the 
remedial program (e.g., conduct public meeting/comment period and availability 
session as required by 6 NYCRR Part 375). 

• Provide responses to public review and comment (e.g., prepare a responsiveness 
summary as required by 6 NYCRR Part 375). 

• If requested, provide the news media with interviews or press releases of National Grid 
authorized spokesperson, as available, to ensure accurate coverage of remedial 
program activities. 

• Provide a designated project spokesperson as point of contact through which 
community inquiries regarding the project can be addressed consistently and 
effectively. 

• Periodically review the effectiveness of citizen participation and outreach activities 
during the remedial program and make adjustments in the CPP’s methods and/or 
activities, if necessary. 

The Fort Plain Former MGP Site project contacts (NYSDEC, NYSDOH and National Grid 
representatives) and the community contact list are provided in Section 5. 
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4.2 Tools and Methods 

There are many ways to reach and communicate with the community and other interested 
parties as this CPP is implemented over the course of the remedial program. A variety of 
outreach tools and methods will be used to ensure proper communication with the 
interested parties that include various organizations, public and business leaders, and a 
diverse assemblage of individuals of all ages, education backgrounds and cultures. 

Interested parties will be informed and invited to participate in the planned citizen 
participation activities through appropriate means such as mailings to the contact list, legal 
notice in newspapers, press releases, information sheets and other documents made 
available in the document repository. 

Specific public participation activities will be implemented as required by 6 NYCRR Part 375 
and current NYSDEC guidance as described below. 

4.2.1 Document Repository and List of Available Documents 

Two Document Repositories were established early on in publicly accessible locations that 
have accommodations necessary to house and make project-related documents available 
for community reference and review. The use of Document Repositories is intended to 
maximize public access to Site information while minimizing abuse, destruction, or theft of 
project documentation. 

The Document Repositories for the Fort Plain Former MGP Site are: 

 Fort Plain Free Library    
 19 Willett Street 

Fort Plain, New York 13339 
(518) 993-4646 
 
NYSDEC  
Division of Environmental Remediation 
625 Broadway, 11th Floor 
Albany, New York 12233-7014 
(518) 402-9662 
Attn: Bernard Franklin 
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The following documents, as available, have been placed in the repository: 

• Administrative Order on Consent, Index No. A4-0473-0000 

• Preliminary Site Assessment/Interim Remedial Measures (PSA/IRM) Study (PSA 
Report), Niagara Mohawk, Fort Plain, New York, (Stearns & Wheeler, LLC, 1998) 

• Phase II Site Assessment/Interim Remedial Measures (PSA/IRM) Study, Fort Plain, 
New York (Stearns & Wheeler, LLC, 2000) 

• Preliminary Site Assessment (Phase III)/Interim Remedial Measures (PSA/IRM) Study, 
Fort Plain, New York, (Stearns & Wheeler, 2002) 

• Remedial Investigation (RI) Report (RI Report), Niagara Mohawk, Fort Plain Former 
MGP Site (Stearns & Wheeler, 2004) 

• Additional Investigation Summary Report (Blasland, Bouck & Lee, Inc., 2005) 

• Soil Vapor Evaluation Report (ARCADIS, 2006) 

• Feasibility Study Report, Fort Plain Former MGP Site, Fort Plain, New York (January 
2008) 

When other Site-related documents are completed, they will be made available in the 
repositories. 

4.2.2 Public Meetings and Comment Period 

After completion of the 100% Remedial Design Report, the report will be included in the 
project Document Repositories. Prior to the start of the remedial action at the Site, a Fact 
Sheet will be mailed to the Site Contact List that describes the upcoming remedial action 
and presents a general timeline for the activities. The Fact Sheets will be sent so that they 
are received before Site activities occur. The Fact Sheet will also be included in the project 
Document Repositories.   
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In addition, an availability session may be conducted by the NYSDEC prior to the start of 
remedial actions at the Site. An availability session is an informal gathering of the NYSDEC 
staff, National Grid representatives, and the public. The NYSDEC will distribute public 
notification at least two weeks prior to the scheduled session. The availability session would 
be used to describe to the public the upcoming remedial construction activities. Sessions 
would provide citizens with the opportunity to interact with project experts one-on-one. 

4.3 Roles and Responsibilities 

The specific roles and associated responsibilities for implementing this CPP are as follows: 

• NYSDEC Project Manager – The NYSDEC Project Manager is responsible for 
enforcement, oversight and management of the overall remedial program. Typical 
citizen participation-related activities include making presentations at public meetings, 
reviewing project documents such as information sheets and providing technical 
assistance in preparing the responsiveness summary or answering public inquiries. 

• NYSDOH Project Manager – The NYSDOH Project Manager is responsible for review 
and comment of technical information generated during the remedial program and 
protection of public health. Typical citizen participation-related activities include making 
presentations at public meetings, reviewing project documents such as information 
sheets and addressing public inquiries. 

• NYSDEC Citizen Participation Specialist – The Citizen Participation Specialist assists 
the project managers in implementing the CPP. Typical activities include preparation 
and/or review of information sheets and the responsiveness summary, assistance with 
the development of the site contact list, and coordination of public meetings and 
availability sessions. 

• National Grid Project Manger – The National Grid Project Manager, in cooperation with 
the NYSDEC Project Manager, is responsible for implementing the overall remedial 
program at the Site. Typical citizen participation-related activities include management 
of CPP implementation, presentations at public meetings and technical assistance to 
the NYSDEC Project Manager and Citizen Participation Specialist. 

Current project management staffing is identified in Section 5. 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx D - Citizen Participation Plan\0251011324Appx D CPP.doc 13 

 
Citizen Participation 
Plan 
Fort Plain Former MGP Site  

4.4 Schedule for Implementing Elements of the CPP 

Implementing elements of this CPP depends upon completion by National Grid and final 
approval by the NYSDEC of various plans and reports required by the CO governing the 
Fort Plain Former MGP Site, such as the Remedial Design. National Grid has established 
document repositories (see Section 4.2.1) and has placed completed documents in the 
repository for public review. Public comments and presentation will be scheduled according 
to milestones established by the NYSDEC with appropriate public notification. 
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5. Project Contacts and Interested and Affected Parties 

The following is a list of project contacts overseeing Fort Plain Former MGP Site project: 

NYSDEC Project Manager 
Bernard Franklin 
NYSDEC 
Division of Environmental Remediation 
625 Broadway, 11th Floor 
Albany, New York 12233-7014 
Phone:  518.402.9564 
Fax: 518.402.9679 
 
NYSDOH Representative 
Bruce Donovan 
NYSDOH Capital District Region 
Frear Building 
1 Fulton Street 
Troy, New York 12180 

Phone:  518.408.5423 

 
NYSDEC Citizen Participation Specialist 
Rick Georgeson 
Citizen Participation Specialist 
NYSDEC Region 4 
1130 N. Westcott Road 
Schenectady, New York 12306 

Phone:  518.357.2075 

 
National Grid Project Manager 
Brian M. Stearns, P.E. 
Lead Engineer 
National Grid 
300 Erie Blvd. West 
Syracuse, New York 13202 

Phone:  315.428.5731 
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The following is a list of interested and affected parties: 

Local Officials: 

Vito L. Greco, Chairman      Helen A. Bartone 
Montgomery County Board of Supervisors    Montgomery County Clerk 
County Annex Building - P.O. Box 1500   County Office Building 
Fonda, NY 12068        Fonda, NY 12068 
 
Kenneth Rose, Director      Village of Fort Plain 
Montgomery County Eco Dev and Planning    Village Office 
PO Box 1500        Fort Plain, NY 13339 
Fonda, NY 12068  
 
Guy Barton, Mayor       George Capese 
Village of Fort Plain       Village Office 
Village Hall, 168 Canal St.     168 Canal Street 
Fort Plain, NY 13339       Fort Plain, NY 13339 
 
Town of Minden Supervisor     Paul Unczur 
134 State Highway 80      NYSDOT 
Fort Plain, NY 13339      PO Box 278 

Fultonville, NY 12072 
 
Media: 
 
The Evening Times       The Amsterdam Recorder 
Larry Neely, editor       Kevin Mattison, editor 
P.O. Box 1007       PO Box 640 
Little Falls, NY 13365      Amsterdam, NY 12010 
 
The Evening Telegram      CSCC-AM 
P.O. Box 551       David Morock, news director 
Herkimer, NY 13350      120 Genesee Lane 

Amsterdam, NY 12010 
 
Courier Standard Enterprise     The Leader Herald 
1 Venner Road       8 Fulton Street 
Amsterdam, NY 12010      Gloversville, NY 12078 
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The Daily Gazette 
2345 Maxon Road Extension 
Schenectady, NY 12309 

Residents and/or Nearby Property Owners: 

At the direction of the NYSDEC, the names and contact information for local residents and/ 
or property owners have been withheld from this document (for privacy reasons). Please 
contact the NYSDEC Project Manager (Mr. Bernard Franklin) to: 1) determine if you are on 
the contact list; or 2) be added to the contact list. 

Community and Media Relations 

Patrick Stella 
1125 Broadway 
Albany, NY 12204 
 
Alicia A. Dicks 
221 Old Champion Rd. 
New Hartford, NY 13413 
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6. Summary 

Guided by the goals and objectives of this CPP, implementation of the planned public 
outreach and citizen participation activities will ensure the timely communication of 
important program information of interest to the local community. Citizen involvement and 
interaction in the remedial program will be facilitated through specific opportunities such as 
public meetings, public comment periods, availability sessions, and use of the document 
repositories. Throughout the remedial program, this CPP and its specific outreach tools and 
methods will be monitored and, as required and agreed by the NYSDEC and National Grid 
with be adjusted to improve its effectiveness in responding to community needs. 
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EXHIBIT A 
GLOSSARY OF TERMS & GUIDE TO ACRONYMS 

Terms 

Citizen Participation Plan (CPP) – A document that describes the project-specific citizen 
participation and outreach activities that will take place along-side the technical components 
of the remedial program. The CPP also provides project information, citizen participation 
goals and objectives, and lists of contact persons and document repositories. 

Citizen Participation Specialist – A NYSDEC staff member whose duty it is to provide 
guidance and assistance in carrying out the CPP. The Citizen Participation Specialist is the 
key contact for public inquiries about the project and the remedial activities. 

Contact List – A list in the CPP (Section 5.0 of the plan) containing names and addresses of 
individuals, groups, organizations, news media and public representatives interested and/or 
affected by the project. The contact list is used to distribute important information and 
notices about the project and the remedial program. 

Document Repository – Project documents and other information are placed in the 
document repositories to facilitate convenient public access to these articles. Documents 
are available for public reference and review at the NYSDEC Central office in Albany, NY 
and at the Fort Plain Free Library. Refer to Section 4.2.1 of the plan for more information 
about the document repository locations. 

Feasibility Study (FS) – Based on information gathered during the Remedial Investigation 
(RI), the FS is a process for developing, evaluating and selecting appropriate Remedial 
Action (RAs) for limiting or eliminating the potential human and environmental hazards of a 
site. The FS sets out the goals of the remedial actions to be taken, evaluates the most 
appropriate alternatives and selects the best alternative based on several criteria. The 
selected remedy is then recommended for implementation in the Proposed Remedial 
Design Plan, which is subject to public review and comment.   

Polycyclic Aromatic Hydrocarbons (PAHs) – Contaminants typically found at MGP sites and 
associated with coal tar residues. 
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Remedial Design (RD) – This report includes a detailed description of the remedial 
objectives and the means by which each essential element of the selected remedial 
alternative will be implemented to achieve those objectives. It incorporates the findings of 
the FS Report to provide a remedial design which will be implemented during the 
performance of the cleanup activities at the site. 

Remedial Investigation (RI) – A process to determine the nature and extent of 
contamination at a site by analyzing data collected from sampling (e.g., water, soil, air) at a 
site. Information gathered throughout the RI is then used to conduct a Feasibility Study 
(FS), which proposes and evaluates various remedial alternatives for the site. 

Responsiveness Summary – The Responsiveness Summary is prepared by the NYSDEC 
to address public comments, questions and concerns regarding the proposed remedial 
action to be taken at a site. The Responsiveness Summary is issued as part of the 
Remedial Action Program. 

Volatile Aromatic Hydrocarbons – Benzene, Toluene, Ethylbenzene, Xylene (BTEXs) – 
Volatile aromatic hydrocarbons and are typical contaminants found at MGP sites and other 
sites where coal, oil, refined products and other hydrocarbons were burned or used. 

Acronyms 

bgs    below ground surface 

BTEX     Benzene, Toluene, Ethylbenzene, Xylene 

CO    Consent Order/Administrative Order of Consent 

CPP    Citizen Participation Plan 

DER    Division of Environmental Remediation 

DNAPL    Dense Non-Aqueous Phase Liquid 

MGP    Manufactured Gas Plant 

NAPL    Non-Aqueous Phase Liquid 
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NYSDEC  New York State Department of Environmental 
Conservation 

NYSDOH    New York State Department of Health 

NYSDOT    New York State Department of Transportation 

PAHs     Polycyclic Aromatic Hydrocarbons 

PSA    Preliminary Site Assessment 

USEPA    United States Environmental Protection Agency 

VOCs     Volatile Organic Compounds 
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Health and Safety Plan  
 
Fort Plain Former MGP Site 
Fort Plain, New York 
 

1. Approvals and Acknowledgements 

1.1 Approvals 

I have read and approved this HASP with respect to project hazards, regulatory 
requirements, and ARCADIS procedures. 

Project Name:  Fort Plain Former MGP Site, Fort Plain, New York 

Project Number: B0036698 

 

 
 
     01/19/10  Charles P. Webster,  01/19/10 
Project Manager/Date     Health and Safety Officer / Date 
 
 
1.2 Section Acknowledgments 

The final approved version of this HASP has been provided to the Site Supervisor.  I 
acknowledge my responsibility to provide the Site Supervisor with the equipment, 
materials, and qualified personnel to implement fully all safety requirements in this 
HASP.  I will formally review this plan with the Health and Safety Staff until project 
completion. 

 

     

Project Manager/Date 

I acknowledge receipt of this HASP from the Project Manager, and that it is my 
responsibility to explain its contents to all site personnel and cause these requirements 
to be fully implemented.  Any change in conditions, scope of work, or other change that 
might affect worker safety requires me to notify the Project Manager and/or the Health 
and Safety Officer. 

_________________________________                  
Site Supervisor/Date
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Health and Safety Plan  
 
Fort Plain Former MGP Site 
Fort Plain, New York 
 

2. Emergency Contact Information 

Local Emergency Contacts – Notify Immediately as Needed 

Local Police – Fort Plain Police Department  911                                     
548.993.3781 

Local Fire Department – Fort Plain Fire Department 911 (no local contact number)   

Local Ambulance Unit – Mid-County Volunteer 518.673.2212 

Local Hospital –  Little Falls Hospital 315.823.5311 (emergency room)   
315.823.1000 (non-emergency) 

Local Weather Data –  www.weather.com 
www.wunderground.com 

Poison Control 800.332.3073 

National Response Center (all spills in reportable quantities) 800.424.8802 

U.S. Coast Guard (spills to water) 800.424.8802 

ARCADIS Project Officer – James Nuss, P.E. 315.446.9120 

ARCADIS Site Project Manager – Bruce Ahrens 585.385.0090 

National Grid Project Manager  – Brian Stearns 315.428.5731 

National Grid Site Manager – TBD TBD 

ARCADIS H&S Manager –   Charles P. Webster, CSP 315.247.5971 

ARCADIS Site Supervisor –  TBD TBD 

 

Emergency Project Manager Contacts – Notify Immediately 

Project Emergency Contacts Telephone No. 

ARCADIS: Bruce Ahrens – Project Manager 585.385.0090 

National Grid – Brian Stearns – Project Manager 315.428.5731 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx E - HASP\0251011324AppxE HASP.doc 3 

 

Health and Safety Plan  
 
Fort Plain Former MGP Site 
Fort Plain, New York 
 

Key Personnel – Notify Within 24 Hours 

ARCADIS Personnel 

Role Name Telephone No. 

Site Supervisor TBD  

Health and Safety Officer Chuck Webster Work: 315.446.2570 

Cell: 315.247.5971 
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3. Directions to Little Falls Hospital 

140 Burwell Street 

Little Falls, New York 13365 

315.823.1000 

 

 



 

G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx E - HASP\0251011324AppxE HASP.doc 5 

Health and Safety Plan 
 
Fort Plain Former MGP Site 
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4. Objectives and Site Description 

4.1 Objective 

This Health and Safety Plan (HASP) is to be used in support of construction oversight 
activities to be conducted at 14 Hancock Street, Fort Plain, New York.  Procedures 
include mobilization/demobilization, monitoring well decommission, construction 
demolition safety, observation of sheet pile installation/removal, observation of impacted 
soil removal, and decontamination of surfaces and equipment at the Fort Plain Former 
MGP Site in Fort Plain, New York (the Site).  This HASP is to be used by ARCADIS 
employees for construction oversight only. 

All work on this project will be carried out in compliance with ARCADIS’ Health and Safety 
policies and procedures, and the Occupational Safety and Health Administration’s 
Hazardous Waste Operations and Emergency Response regulation 29 CFR 1910.120.  
The design of this health and safety plan (HASP) conforms to the requirements of the 
ARC HSFS010 (HASP H&S Procedure).  Specific health and safety information for the 
project is contained in this HASP.  All personnel working on hazardous operations or in 
the area of hazardous operations shall read and be familiar with this HASP before doing 
any work.  All project personnel shall sign the certification page acknowledging that they 
have read and understand this HASP.   

Changes in the scope of the project or introduction of new hazards to the project shall 
require revision of the HASP by the HASP writer and reviewer, and approval by the 
Project Manager.  The HASP Addendum Form and log table are included as Appendix A. 

4.2 Site Description 

The site is located at 14 Hancock Street in the Village of Fort Plain, Montgomery County, 
New York. The former MGP property is rectangular in shape, approximately ½ acre in 
area, and located within a developed (urbanized) area. The former MGP property is 
bordered on the east by Hancock Street (State Route 5S), on the south by a private 
residence, on the west by a steep wooded hillside. A 6-foot-high chain-link fence with a 
locked access gate that is maintained by National Grid secures the property. An old stone 
wall/foundation is located near the south end of the property. A portion of the former MGP 
property is currently used as an electrical substation. Multiple utility poles containing two 
active transformer banks and overhead transmission and distribution wires exist in the 
eastern portion of the property. 
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The remnants of the southern gas holder that were part of the former MGP still remains. 
The remnants of the northern gas holder will be removed as part of the remedial activities 
to be at the site.  

4.3 Site History 

A general history of the former MGP property and surrounding area is presented in the 
Preliminary Site Assessment/Interim Remedial Measures (PSA/IRM) Study (PSA Report) 
(Stearns & Wheeler, 1998) and summarized below. 

Gas operations at the former MGP property date back to 1868. By 1891, Sanborn Fire 
Insurance maps indicate that a water gas plant and an associated “gasometer” were 
present. The location of this former gasometer correlates with the location of the southern 
gas holder. The MGP used coal and petroleum to manufacture gas for heating and 
lighting local homes and businesses. By 1901, a Sanborn map indicates that a gas holder 
is located at the north end of the property. This gas holder appears to be the former 
northern gas holder. In addition, a coal storage shed, generators, electrical transformers, 
and repair shop were present. By 1912, an electric transformer house had been added to 
the north end of the gas plant. Between 1912 and 1919, the portion of the Erie Canal 
located adjacent to the site had been filled. Sanborn maps from 1926 indicate that the site 
configuration had changed, and the gasometer and northern gas holder were no longer 
shown. However, a 1927 site map shows the gasometer and gas holder still present on 
the property. By 1935, all of the gas buildings had been removed from the property. By 
1952, the site was referred to as a Niagara Mohawk (now operating as National Grid) 
substation and only the transformer building and vacant substation building remained. 
From the mid-1800s through the mid-1950s, the land use north and east of the former 
MGP property was generally used for commercial/industrial activities, including a foundry 
to the north, and auto repair, welding, machine shops, and laundry to the east. 

In 1994, the New York State Department of Transportation (NYSDOT) rebuilt Hancock 
Street in the area of the former MGP property. In addition, a 6-inch-diameter underdrain 
was installed west of the former MGP property to intersect and divert drainage from the 
steep hill that previously ran through the property.  In 1996, the former transformer 
building was demolished down to the at-grade foundation. 
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5. Emergency Procedures 

5.1 Stop Work Authority 

Every ARCADIS employee and subcontractor is empowered, expected and has the 
responsibility to stop the work of another co-worker if the working conditions or behaviors 
are considered unsafe. 

5.2 Emergency Response 

If an incident occurs, the following steps will be taken: 

• Site Supervisor will evaluate the incident and assess the need for assistance 

• Site Supervisor will call for outside assistance as needed 

• Site Supervisor will promptly notify National Grid and the Project Manager of the 
incident 

• Site Supervisor will take appropriate measures to stabilize the incident scene 

In the event of a contaminant release, notify the Site Supervisor immediately, and don 
required level of PPE and prepare to implement control procedures.  The Site Supervisor 
has the authority to commit resources as needed to contain and control released material, 
and to prevent its spread to offsite areas. 

5.3 Medical Emergency 

All employee injuries must be promptly reported to the Site Supervisor.   

5.4 Emergency Care Steps 

Stop work, survey the scene.  Determine if it is safe to proceed.  Try to determine if the 
conditions that caused the incident are still a threat.  Protect yourself from exposure 
before attempting to rescue the victim. 

• Do a primary survey of the victim.  Check for airway obstruction, breathing, and pulse.  
Assess likely routes of chemical exposure by examining the eyes, mouth, nose, and 
skin of the victim for symptoms. 
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• Phone Emergency Medical Services (EMS).  Give the location, telephone number 
used, caller’s name, what happened, number of victims, victim’s condition, and help 
being given. 

• Maintain airway and perform rescue breathing as necessary. 

• Perform CPR as necessary. 

• Do a secondary survey of the victim.  Check vital signs and do a head-to-toe exam. 

Treat other conditions as necessary.  If there is a hazard, and the victim can be moved, 
take him/her to a location away from the work area where EMS can gain access. 

5.5 First Aid – General 

All persons must report any injury or illness to their immediate supervisor and the Site 
Supervisor.  Trained personnel will provide first aid.  Injuries and illnesses requiring 
medical treatment must be documented.  The Site Supervisor must ensure conduct of an 
Incident Investigation (II) as soon as emergency conditions no longer exist and first aid 
and/or medical treatment have been obtained.  IIs must be completed and submitted to 
the Project Manager within 24 hours after the incident. 

If first aid treatment is required, first aid kits are kept in the work vehicles.  If treatment 
beyond first aid is required, the injured person(s) will be transported to the medical facility.  
If the injured person is not ambulatory, or shows any sign of not being in a comfortable 
and stable condition for transport, then an ambulance/paramedics should be summoned.  
If there is any doubt as to the injured worker’s condition, it is best to let the local 
paramedic or ambulance service examine and transport the worker.  Employees will not 
be allowed to drive themselves to the medical treatment facility.  At a minimum, the 
employee’s supervisor will always travel to the medical treatment facility with the 
employee. 

5.5.1 First Aid – Inhalation 

Any employee complaining of symptoms of chemical overexposure will be removed from 
the work area and transported to the designated medical facility for examination and 
treatment. 
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5.5.2 First Aid – Ingestion 

Call EMS and consult a poison control center for advice.  If available, refer to the material 
safety data sheet (MSDS) for treatment information.  If the victim is unconscious, keep 
them on their side and clear the airway if vomiting occurs. 

5.5.3 First Aid - Skin Contact 

Project personnel, who have had skin contact with contaminants will, unless the contact is 
severe, proceed to the wash area.  Personnel will remove any contaminated clothing, and 
then flush the affected area with water. The worker should be transported to the medical 
facility if he/she shows any sign of skin reddening, irritation, or if he/she requests a 
medical examination. 

5.5.4 First Aid – Eye Contact 

Project personnel who have had contaminants splashed in their eyes or who have 
experienced eye irritation must immediately proceed to the eyewash station.  Do not 
decontaminate prior to using the eyewash.  Remove whatever protective clothing is 
necessary to use the eyewash.  Flush the eye with clean running water.  Arrange prompt 
transport to the designated medical facility. 

5.6 Reporting Injuries, Illnesses, and Near-Miss Incidents 

Injuries and illnesses, however minor, will be reported to the Site Supervisor immediately.  
The Site Supervisor will direct completion of an injury report and submit it to the Health 
and Safety Officer and the Project Manager within 24 hours.  An Initial Incident Notification 
Form in attached Appendix B will be completed for any incident and sent to the National 
Grid Project Manager. 

Near-miss incidents are situations in which no injury or property damage occurred, but 
under slightly different circumstances an injury or property damage could have occurred.  
Near misses are caused by the same factors as injuries; therefore, they must be reported 
and investigated in the same manner.  An assessment must be done immediately after an 
injury, illness, near miss, or other incident to determine if it is safe to proceed with the 
work. 
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5.7 WorkCare (ARCADIS Employees) 

WorkCare is a 24-hour service that provides professional medical assistance to ARCADIS 
employees over the telephone for non-emergency injuries or illness. The WorkCare nurse 
or doctor may assess the injury or symptoms, advise the employee as to appropriate care, 
and assist in identifying a medical facility if necessary. Contact WorkCare at 
800.455.6155. 

Note: First aid should be administered and, when needed, emergency medical treatment 
should be sought prior to contacting WorkCare (800.455.6155). 
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6. Training 

6.1 Authorization to Enter 

Only personnel with the appropriate training and medical certifications will be allowed to 
work at the Site.  ARCADIS will maintain a list of authorized workers; only personnel on 
the work authorized list, regulatory agency personnel, authorized National Grid employees 
and others authorized by the Project Manager will be allowed to enter the Site work areas. 

6.2 Loss Prevention System (LPS) 

All ARCADIS employees and subcontractors at the Site must participate in the LPS 
system.  LPS is a behavior-based program which aims to eliminate accidents, 
environmental incidents, and deviations from prescribed work procedures. LPS consists of 
the following tools which will be implemented at the Site and include Safe Performance 
Self-Assessment (SPSA), Incident/Near-Miss Investigation, Loss Prevention Observation 
(LPO), Job Loss Analysis (JLA), and Stewardship.  Optimization of the LPS depends upon 
timely reporting (both internal and external) of all types of LPS tools (e.g. near-miss, 
observations, incidents, etc.).  Health and Safety and LPS forms are presented in 
Appendix B. 

6.2.1 Safe Performance Self-Assessment (SPSA) 

All on-site personnel are required to perform a SPSA prior to beginning any activity. This 
three-step process requires each individual to: 

• Assess the risk of the task to be performed. Ask the following questions: 

- What could go wrong? 

- What is the worst thing that could happen if something does go wrong? 

• Analyze the ways the risk can be reduced. Ask the following questions: 

- Do I have all the necessary training and knowledge to do this task safely? 

- Do I have all the proper tools and PPE? 

• Act to control the risk and perform the task safely.  
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- Take the necessary action to perform the job safely. 

- Follow written procedures, and ask for assistance, if necessary. 

This process must be performed prior to beginning any activity, and must be performed 
after any near miss or other incident in order to determine if it is safe to proceed. 

6.2.2 Incident/Near-Miss Investigation 

An incident is any of the following events: first aid cases, injuries, illnesses, spills/leaks, 
equipment and property damage, motor vehicle accidents, regulatory violations, fires, and 
business interruptions.  A near-miss is an incident where a set of conditions existed which 
could have created an accident or loss.  All incidents and near-misses shall be 
investigated within 24 hours and reported to the National Grid project manager, the Health 
and Safety Manager, PIC, and the Project Manager.  In the event that one of those 
individuals cannot be contacted, a voice message should be left and the next individual in 
the chain should be contacted.  Follow-up with the absent individual should occur as soon 
as possible. 

The purpose of an Incident Investigation (II) is to prevent the recurrence of a similar 
hazardous event. An II evaluates all incidents in the same manner using the LPS root 
cause analysis flow-chart. Using the information gathered during an II, appropriate 
measures will be taken to protect personnel from the hazard in question.  

ARCADIS will direct site-wide LPS activities. 

6.2.3 Loss Prevention Observation 

Anyone trained in LPS may perform an LPO.  The purpose of an LPO is to identify and 
correct potential hazards, and to positively reinforce behaviors and practices that are 
correct.  The LPO can identify potential deviations from safe work practices that could 
possibly result in an incident, and take prompt corrective action. The LPO process steps 
are: 

• Identify tasks that have the greatest potential for hazardous incidents 

• Review the standard procedure for completing the task 

• Utilize the completed JLA 
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• Discuss with the observed employee the task and the role in observing the task 

• Observe the employee completing the task 

• Reference the LPO form for criteria. Document positive comments as well as areas in 
need of improvement 

• Discuss the results of the LPO with the employee. Discuss corrective action 
necessary 

• Implement corrective action 

• Communicate the results of the LPO and corrective action to the Health and Safety 
Officer 

•  Follow-up and field validation/verification is a necessary step in this process 

A schedule for completing LPOs will be prepared by the Health and Safety Officer and the 
Site Supervisor during the initial phases of the project.   

6.2.4 Job Loss Analysis 

As a result of the completion of the Project Hazard Analysis Worksheet (Appendix C), 
hazards and risk levels have been identified for each work task.  A JLA is a tool used for 
identifying potential hazards and developing corrective or protective systems to eliminate 
the hazard. A JLA lists all the potential hazards associated with an activity. Hazards may 
be physical, such as lifting hazards or eye hazards, or environmental, such as weather or 
biological (stinging insects, snakes, etc.). Following the identification of the hazards 
associated with an activity, control measures are evaluated and protective measures or 
procedures are then instituted. JLAs are reviewed periodically to ensure that the 
procedures and protective equipment specified for each activity are current and 
technically correct. Any changes in site conditions and/or the scope of work may require a 
review and modification to the JLA in question. During this review process, comments on 
the JLA and its procedures should be obtained from personnel associated with the activity 
being analyzed.   

JLAs for the work to be performed are included in Appendix C. 
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The JLA must be reviewed and signed by all persons involved in performing the JLA 
described task.  The task must not be started until all personal understand that task, the 
hazards, and how hazards are to be mitigated.  

6.2.5 Stewardship 

Stewardship of the LPS program will include systematic evaluations of the program to 
verify effective implementation.  Stewardship activities will include the following: 

• Quality Review of Tools by first line supervisors  

• Field Verification & Validation by first line supervisors 

• Monthly LPS Safety Meeting 

• Field Verification & Validation by other managers 

• Quality Review of Tools by other managers 

• Formal Stewardship Sessions 

• LPS Field Assessments 

6.3 OSHA 

All onsite project personnel who work in areas where they may be exposed to site 
contaminants must be trained as required by OSHA Regulation 29 CFR 1910.120 
(HAZWOPER).  Personnel who completed their initial training more than 12 months prior 
to starting the project must have completed an eight-hour refresher course within the past 
12 months.  All employees assigned to this project that will be working onsite must attend 
a LPS training session and a site health and safety orientation briefing with the Health and 
Safety Manager. 

6.4 Site-Specific Training 

Site-specific training will be accomplished by onsite personnel reading this HASP and 
associated JLAs.  The review must include a discussion of the chemical, physical, and 
biological hazards; personal protective equipment; safe work procedures; and emergency 
procedures for the project. 
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No person will be allowed in the work area during site operations without first being given 
a site orientation, safety briefing, and LPS training and/or refresher training.  Following this 
initial meeting, safety meetings will be held as required.  All people entering the Site work 
areas, including visitors, must document their attendance at this briefing, as well as any 
required safety meetings on the forms included with this plan.  No person will be allowed 
in the work area unless they are wearing the minimum PPE.  A safety meeting must also 
be held prior to new tasks, and repeated if new hazards are encountered.   

6.5 First Aid and CPR 

At least one employee current in first aid/CPR will be assigned to each work crew and will 
be onsite during operations. Refresher training in first aid and CPR  (per the issuing 
organization) are required to keep the certificate current. These individuals must also 
receive training regarding the precautions and personal protective equipment necessary 
to protect against exposure to blood-borne pathogens. 

6.6 Certification Documents 

A training and medical file has been established for this project and will be kept with field 
personnel during site operations.  Specialty training, such as first aid/CPR certificates, as 
well as current medical clearances for all project field personnel required to wear 
respirators, will be maintained within that file.  All ARCADIS and subcontractor personnel 
must provide their training and medical documentation to the Site Supervisor prior to 
starting work. 
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7. Levels of Protection 

PPE is required to safeguard site personnel from various hazards.  Varying levels of 
protection may be required depending on contaminates of concern (COC) levels and the 
degree of physical hazard.  This section presents the various levels of protection and 
defines the conditions of use for each level. 

7.1 Contaminants of Concern 

The COCs at the Site include benzene, coal tar, ethylbenzene, hexane, xylene and 
toluene .  Material Safety Data Sheets for the decontamination solutions and COCs at the 
Site are included in Appendix D.   

7.2 Level D Protection 

The minimum level of protection that is required of personnel and subcontractors at the 
site is Level D, which is worn when activities do not involve potential dermal contact with 
contaminants and there is no indication that no inhalation hazard exists.  Level D 
protection includes the following equipment:  

• Work clothing as prescribed by weather 

• Leather work gloves; ASTM Level 2 cut-resistant gloves when working with sharps or 
when the potential to contact sharp edges exists 

• Steel-toe work boots (over the ankle) with puncture resistant soles or insoles, meeting 
ASTM F2412 and F2413 

• Safety glasses with side shields and goggles, meeting ANSI Z87 

• Hard hat, meeting ANSI Z89  

• Safety/reflector vests  

• Hearing protection (if noise levels exceed 85 dBA, then hearing protection with a 
USEPA NRR of at least 20 dBA must be used) 

• PFD if working on or near the water 
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7.3 Modified Level D Protection 

Modified Level D will be used when airborne contaminants are not present at levels of 
concern for inhalation, but site activities present the potential for skin contact with 
contaminated materials.  Modified Level D consists of the following equipment: 

• Nitrile outer gloves when handling potentially contaminated media 

• Leather work gloves;  ASTM Level 2 cut-resistant gloves when working with sharps or 
when the potential to contact sharp edges exists 

• Latex or PVC overboots when contact with COC-impacted media is anticipated 

• Steel-toe work boots (over the ankle) with puncture resistant soles or insoles, meeting 
ASTM F2412 and F2413 

• Safety glasses with side shields and goggles, meeting ANSI Z87 

• Face shield in addition to safety glasses or goggles when projectiles or splash 
hazards exist 

• Hard hat, meeting ANSI Z89 

• Safety/reflector vests 

• Hearing protection (if noise levels exceed 85 dBA, then hearing protection with a 
USEPA NRR of at least 20 dBA must be used) 

• Tyvek® coveralls when skin contact with PCOC-impacted media is anticipated 

7.4 Level C Protection 

Level C protection will be required when the airborne concentration of COI reaches half of 
the OSHA Permissible Exposure Limit (PEL) or American Conference of Governmental 
Industrial Hygienists (ACGIH) Threshold Limit Value (TLV). The following equipment will 
be used for Level C protection: 

• Full-face, air-purifying respirator with HEPA/OV cartridge 

• Tyvek® suit, with ankles and cuffs taped to boots and gloves 
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• Outer gloves chosen based onsite COI over nitrile surgical gloves 

• Steel toe work boots, meeting  ASTM F2412 and F2413 – puncture-proof inserts are 
recommended 

• Chemical resistant boots with steel toes or latex/PVC overboots over steel toe boots 

• Hard hat, meeting ANSI Z89 when falling object hazards are present 

• High-visibility vests 

• Hearing protection (if noise levels exceed 85 dBA, then hearing protection with a 
USEPA NRR of at least 20 dBA must be used) 

7.5 PPE Selection 

PPE will be selected based on the potential for contact, site conditions, ambient air quality, 
and the judgment of supervising site personnel and health and safety professionals.  The 
PPE used will be chosen to be effective against the COCs present on site. 

Specifically, the level of PPE selected will be based on the work environment and an 
assessment by the Site Supervisor of the potential for skin or eye contact with COCs.  
Based on job conditions and an assessment of the COC’s, site personnel will conduct 
work activities in accordance with Modified Level D protection.  If necessary, the level of 
protection may be modified or upgraded based on new or unforeseen hazards. 

7.6 Using PPE 

Depending on the level of protection selected, specific donning and doffing procedures 
may be required.  The procedures presented in this section are mandatory if Modified 
Level D PPE is used.  All personnel entering the exclusion zone (EZ) must put on the 
required PPE in accordance with the requirements of this HASP.  When leaving the EZ, 
PPE will be removed in accordance with the procedures listed to minimize the spread of 
COCs. 

7.7 PPE Selection 

PPE will be selected based on the potential for contact, site conditions, ambient air quality, 
and the judgment of supervising site personnel and health and safety professionals.  The 
PPE used will be chosen to be effective against the COCs present on site. 
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Specifically, the level of PPE selected will be based on air monitoring of the work 
environment, and an assessment by the Site Supervisor and SSO of the potential for skin 
contact with COCs.  The PPE selection matrix is presented in Table 7-1, below.  This 
matrix is based on information available at the time this plan was written.  The Airborne 
Contaminant Action Levels in Table 8-1 (provided in Section 8) should be used to verify 
that the PPE prescribed in Table 7-1 is appropriate. 

Table 7-1 

PPE Selection Matrix 

Task Anticipated Level of Protection 

Mobilization Level D 

Monitoring Well Decommission Modified Level D 

Observation of Sheet Pile 
Installation/Removal 

Level D 

Observation of Impacted Soil Removal Level D 

Decontamination Modified Level D 

Demobilization Level D 
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8. Monitoring 

8.1 Air Monitoring 

Air monitoring will be conducted as required in the Community Air Monitoring Plan.  
Community and personal air monitoring will be conducted by the Contractor’s Health and 
Safety Subcontractor.  At a minimum air monitoring will be conducted as stated in the 
Community Air Monitoring Plan provided as Appendix G to the Final (100%) Remedial 
Design Report (ARCADIS, 2009). 

8.2 Noise Monitoring 

Noise monitoring may be conducted as required.  Hearing protection is mandatory for all 
employees in noise hazardous areas, such as around heavy equipment.  As a general 
rule, sound levels that cause speech interference at normal conversation distance should 
require the use of hearing protection. 

8.3 Monitoring Equipment Maintenance and Calibration 

All direct-reading instrumentation calibrations should be conducted under the approximate 
environmental conditions the instrument will be used as required in the CAMP. 
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9. Roles and Responsibilities 

9.1 Policy Statement 

ARCADIS and National Grid’s policy is to provide a safe and healthful work environment.  
No aspect of operations is of greater importance than injury and illness prevention.  A 
fundamental principle of safety management is that all injuries, illnesses, and incidents are 
preventable.  ARCADIS will take every reasonable step to eliminate or control hazards to 
minimize the possibility of injury, illness, or incident. 

This HASP prescribes the procedures that must be followed during construction oversight 
activities.  The Contractor shall be responsible for preparing and following a HASP that 
details H&S procedures and protocols to be followed by the Contractor and the 
Contractor’s subcontractors during remedial activities.  Operational changes that could 
affect the health and safety of personnel, the community, or the environment will not be 
made without the prior approval of National Grid or the Project Manager.  Significant 
changes in site conditions and/or the scope of work will require a review and modification 
to this HASP (and/or Contractor’s HASP).  Such changes will be completed in the form of 
an addendum or a revision to this HASP. 

The provisions of this HASP are mandatory for all ARCADIS personnel assigned to the 
project.  All visitors to ARCADIS work areas onsite must abide by the requirements of this 
HASP. 

9.2 All Personnel 

All ARCADIS personnel must adhere to the procedures outlined in this HASP while 
performing their work and participate in the LPS program. Each person is responsible for 
completing tasks safely, and reporting any unsafe acts or conditions to their supervisor.  
No person may work in a manner that conflict with these procedures.  After due warnings, 
the Site Supervisor, the Project Manager, or the Health and Safety Officer will dismiss 
from the site, any person or subcontractor who violate safety procedures.  Prior to 
initiating site activities, all ARCADIS personnel will receive training in accordance with 
applicable regulations, and be familiar with the requirements and procedures contained in 
this HASP. In addition, all personnel will attend daily safety meetings (tailgate meetings) to 
discuss site-specific hazards prior to beginning each day’s work.  Every ARCADIS 
employee, Contractor, and National Grid employee at the site has the responsibility to 
stop the work of a coworker or subcontractor if the working conditions or behaviors are 
considered unsafe.     
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9.2.1 Project Manager 

The Project Manager is responsible for verifying that project activities are completed in 
accordance with the requirements of this HASP.  The Project Manager is responsible for 
confirming that the Site Supervisor has the equipment, materials, and qualified personnel 
to fully implement the safety requirements of this HASP, and/or that subcontractors 
assigned to this project, meet the requirements established by ARCADIS.  It is also the 
responsibility of the Project Manager to: 

• consult with the Health and Safety Officer on site health and safety issues 

• verify that subcontractors meet health and safety requirements prior to commencing 
work 

• validate, via questioning, the performance of SPSAs 

• participate in LPO feedback sessions 

• review LPO forms 

• verify that all incidents are thoroughly investigated 

• report all Near-Misses to National Grid and the Health and Safety Officer within 24-
hours 

• verify that Near-Miss Investigation (NMI) corrective actions are implemented within 
the appropriate time period 

• contact the Health and Safety Officer and National Grid immediately of any injury or 
accident 

• approve, in writing, addenda, or modifications of this HASP 

• suspend work or modify work practices, as necessary, for personal safety, protection 
of property, and regulatory compliance 
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9.2.2 Health and Safety Officer 

The HSO has overall responsibility for the technical health and safety aspects of the 
project, including review and approval of this HASP.  Inquiries regarding ARCADIS health 
and safety procedures, project procedures, and other technical or regulatory issues 
should be addressed to this individual.  The HSO or his/her designee must approve 
changes or addenda to this HASP. 

9.2.3  Site Safety Officer 

The onsite Site Safety Officer (SSO) is responsible for field health and safety issues, 
including the execution of this HASP.  Questions in the field regarding health and safety 
procedures, project procedures, and other technical or regulatory issues should be 
addressed to this individual.  The SSO will advise the PM on health and safety issues, and 
will establish and coordinate the project air monitoring program if one is deemed 
necessary (see Section 8.1 - Air Monitoring).  The SSO is the primary site contact on 
health and safety matters.  It is the responsibility of the SSO to perform the following 
duties: 

• Provide onsite technical assistance, as required 

• Notify local public emergency representatives (as appropriate) of the nature of the site 
operations and post their telephone numbers (e.g., local fire department personnel 
who would respond for a confined-space rescue) 

• Participate in all incident investigations (IIs) and confirm that they are reported to the 
HSO, PM, PIC and client within 24 hours 

• Coordinate site and personal air monitoring, as required, including equipment 
maintenance and calibration 

• Conduct site safety orientation training and safety meetings 

• Verify that ARCADIS personnel have received the required physical examinations and 
medical certifications 

• Review site activities with respect to compliance with this HASP  

• Maintain required health and safety documents and records  



 

G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx E - HASP\0251011324AppxE HASP.doc 24 

Health and Safety Plan 
 
Fort Plain Former MGP Site 
Fort Plain, New York 

 

• Assist the Site Supervisor in instructing field personnel on project hazards and 
protective procedures 

• Review LPO forms 

9.2.4 Site Supervisor 

The Site Supervisor is responsible for implementing this HASP including communicating 
requirements to onsite personnel and subcontractors.  The Site Supervisor will be 
responsible for informing the Health and Safety Officer and the Project Manager of 
changes in procedures or site conditions so that those changes may be addressed in this 
HASP.  Other responsibilities are to: 

• Consult with the Onsite ARCADIS Health and Safety Manager regarding site health 
and safety issues 

• Conduct LPOs at the Site, and complete the LPO forms 

• Obtain a site map and determine and post routes to hospital and emergency 
telephone numbers 

• Observe onsite project personnel for signs of ill health effects 

• Investigate and report any incidents to the Onsite SSO and Project Manager 

• Verify that all onsite personnel have had applicable training 

• Verify that onsite personnel have read the HASP or its contents have been presented 
to them, they understand the contents, and agree to abide by them 

• Verify that onsite personnel are informed of the physical, chemical, and biological 
hazards associated with site activities, and the procedures and protective equipment 
necessary to control the hazards  

• Suspend work, modify work practices or stop work as necessary, for personnel safety, 
protection of property, or regulatory compliance 

• Issue/obtain any required work permits (hot work, confined space, etc.) 

• Complete all necessary forms that are included in this HASP 
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10. Visitors 

All visitors to ARCADIS work areas must check in with the Site Supervisor.  Generally, 
visitors will be cautioned to avoid skin and eye contact with surfaces, soils, groundwater, 
surface water, sediment, or other materials that may impacted or be suspected to be 
impacted by COCs.  The Site Supervisor will provide all visitors with appropriate PPE if 
they do not bring their own.   

All visitors will receive a general safety orientation prior to having any access to the work 
area.  Visitors will be restricted to non-working areas at the Site and will not be allowed 
access to any portion of the work area without escort by site personnel or another 
authorized ARCADIS or National Grid representative.  Visitors do not include personnel 
associated with governmental regulatory agencies. 
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11. Project Hazards and Control Measures 

11.1 Job Loss Analysis 

A JLA identifies potential safety, health, and environmental hazards associated with each 
type of field activity. Because of the complex and changing nature of field projects, 
supervisors must continually inspect the work site to identify hazards that may harm site 
personnel, the community, or the environment. The Site Supervisor must be aware of 
these changing conditions and discuss them with the Health and Safety Officer and the 
Project Manager whenever these changes impact employee health, safety, the 
environment, or performance of the project.  The Site Supervisor will keep ARCADIS and 
ARCADIS subcontractor personnel informed of the changing conditions.  JLAs for the 
work to be performed are included in Appendix C. 

11.2 Field Activities, Hazards, Control Procedures 

The following sections discuss general safety hazards associated with specific field 
activities outlined in the scope of work for this project. ARCADIS has also specified 
minimum safety precautions for various field activities. 
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12. Environmental Hazards 

The flora and fauna of the site may present hazards of poison ivy, poison oak, ticks, ants, 
fleas, mosquitoes, wasps, spiders, and snakes.  The work area presents slip, trip, and fall 
hazards from scattered debris and irregular walking surfaces.  Rainy weather may cause 
wet, muddy, and/or slick walking surfaces and unstable soil.  Freezing weather hazards 
include frozen, slick, and irregular walking surfaces. 

12.1 Buddy System 

All on-site personnel involved in hazardous waste operations must use the buddy system.  
Use of the buddy system is required during all operations.  Additionally, the buddy system 
must be used during work along roadways or any other area where vehicles may pose a 
risk to field personnel.  Visual contact must be maintained between crew members at all 
times, and crew members must observe each other for signs of chemical exposure, heat 
or cold stress.  Indications of adverse effects include, but are not limited to: 

• Changes in complexion and skin coloration 

• Changes in coordination 

• Changes in demeanor 

• Excessive salivation and pupillary response 

• Changes in speech pattern 

Team members must also be aware of potential exposure to possible safety hazards, 
unsafe acts, or non-compliance with safety procedures. 

Employees must inform their fellow team members of non-visible effects of exposure to 
toxic materials.  The symptoms of such exposure may include: 

• Headaches 

• Dizziness 

• Nausea 

• Blurred vision 
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• Cramps 

• Irritation of eyes, skin, or respiratory tract 

If protective equipment or noise levels impair communications, prearranged hand signals 
must be used for communication.  Personnel must stay within line of sight of another team 
member. 

12.2 Heat Stress  

Heat stress is caused by a number of interacting factors, including environmental 
conditions, clothing, workload, etc., as well as the physical and conditioning characteristics 
of the individual. Since heat stress is one of the most common illnesses associated with 
heavy outdoor work conducted with direct solar load and, in particular, because wearing 
PPE can increase the risk of developing heat stress, workers must be capable of 
recognizing the signs and symptoms of heat-related illnesses. Personnel must be aware 
of the types and causes of heat-related illnesses and be able to recognize the signs and 
symptoms of these illnesses in both themselves and their co-workers. 

Heat rashes are one of the most common problems in hot work environments. Commonly 
known as prickly heat, a heat rash is manifested as red papules and usually appears in 
areas where the clothing is restrictive. As sweating increases, these papules give rise to a 
prickling sensation. Prickly heat occurs in skin that is persistently wetted by un-evaporated 
sweat, and heat rash papules may become infected if they are not treated. In most cases, 
heat rashes will disappear when the affected individual returns to a cool environment. 

Heat cramps are usually caused by performing hard physical labor in a hot environment. 
These cramps have been attributed to an electrolyte imbalance caused by sweating. It is 
important to understand that cramps can be caused both by too much or too little salt. 

Cramps appear to be caused by the lack of water replenishment. Because sweat is a 
hypotonic solution (plus or minus 0.3% NaCl), excess salt can build up in the body if the 
water lost through sweating is not replaced. Thirst cannot be relied on as a guide to the 
need for water; instead, water must be taken every 15 to 20 minutes in hot environments. 

Under extreme conditions, such as working for 6 to 8 hours in heavy protective gear, a 
loss of sodium may occur. Drinking commercially available carbohydrate electrolyte 
replacement liquids is effective in minimizing physiological disturbances during recovery. 
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Heat exhaustion occurs from increased stress on various body organs due to inadequate 
blood circulation, cardiovascular insufficiency, or dehydration. Signs and symptoms 
include pale, cool, moist skin; heavy sweating; dizziness; nausea; headache, vertigo, 
weakness, thirst, and giddiness. Fortunately, this condition responds readily to prompt 
treatment. 

Heat exhaustion should not be dismissed lightly, however, for several reasons. One is that 
the fainting associated with heat exhaustion can be dangerous because the victim may be 
operating machinery or controlling an operation that should not be left unattended; 
moreover, the victim may be injured when he or she faints. Also, the signs and symptoms 
seen in heat exhaustion are similar to those of heat stroke, which is a medical emergency. 

Workers suffering from heat exhaustion should be removed from the hot environment, be 
given fluid replacement, and be encouraged to get adequate rest. 

Heat stroke is the most serious form of heat stress. Heat stroke occurs when the body’s 
system of temperature regulation fails and the body’s temperature rises to critical levels. 
This condition is caused by a combination of highly variable factors, and its occurrence is 
difficult to predict. 

Heat stroke is a medical emergency. The primary signs and symptoms of heat stroke are 
confusion; irrational behavior; loss of consciousness; convulsions; a lack of sweating 
(usually); hot, dry skin; and an abnormally high body temperature, e.g., a rectal 
temperature of 41°C (105.8°F).  If body temperature is too high, it causes death. The 
elevated metabolic temperatures caused by a combination of workload and environmental 
heat load, both of which contribute to heat stroke, are also highly variable and difficult to 
predict. 

If a worker shows signs of possible heat stroke, professional medical treatment should be 
obtained immediately. The worker should be placed in a shady area and the outer clothing 
should be removed. The worker’s skin should be wetted and air movement around the 
worker should be increased to improve evaporative cooling until professional methods of 
cooling are initiated and the seriousness of the condition can be assessed. Fluids should 
be replaced as soon as possible. The medical outcome of an episode of heat stroke 
depends on the victim’s physical fitness and the timing and effectiveness of first aid 
treatment. 

Regardless of the worker’s protestations, no employee suspected of being ill from heat 
stroke should be sent home or left unattended unless a physician has specifically 
approved such an order. 
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Proper training and preventive measures will help avert serious illness and loss of work 
productivity. Preventing heat stress is particularly important because once someone 
suffers from heat stroke or exhaustion, that person may be predisposed to additional heat 
injuries. 

12.3 Heat Stress Safety Precautions 

Heat stress monitoring and work rest cycle implementation should commence when the 
ambient adjusted temperature exceeds 72°F. A minimum work rest regimen and 
procedures for calculating ambient adjusted temperature are described in Table 12-1. 

In order to determine if the work rest cycles are adequate for the personnel and specific 
site conditions, additional monitoring of individual heart rates will be conducted during the 
rest cycle. To check the heart rate, count the radial pulse for 30 seconds at the beginning 
of the rest period. If the heart rate exceeds 110 beats per minute, shorten the next work 
period by one third and maintain the same rest period. 

Additionally, one or more of the following control measures can be used to help control 
heat stress and are mandatory if any site worker has a heart rate (measure immediately 
prior to rest period) exceeding 115 beats per minute: 

• Site workers will be encouraged to drink plenty of water and electrolyte replacement 
fluids throughout the day. 

• On-site drinking water will be kept cool (50 to 60°F). 

• A work regimen that will provide adequate rest periods for cooling down will be 
established, as required. 

• All personnel will be advised of the dangers and symptoms of heat stroke, heat 
exhaustion, and heat cramps. 

• Cooling devices, such as vortex tubes or cooling vests, should be used when 
personnel must wear impermeable clothing in conditions of extreme heat. 

• Employees should be instructed to monitor themselves and co-workers for signs of 
heat stress and to take additional breaks as necessary. 
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• A shaded rest area must be provided. All breaks should take place in the shaded rest 
area. 

• Employees must not be assigned to other tasks during breaks. 

Employees must remove impermeable garments during rest periods. This includes white 
Tyvek™-type garments. 

All employees must be informed of the importance of adequate rest, acclimation, and 
proper diet in the prevention of heat stress disorders. 

Table 12-1 

Work/Rest Schedule 

Adjusted Temperatureb Work/Rest Regimen Normal 
Work Ensemblec 

Work/Rest Regimen 
Impermeable Ensemble 

90ºF (32.2ºC) or above After each 45 minutes of work After each 15 minutes of work 

87.5º - 90ºF (30.8º-32.2ºC) After each 60 minutes of work After each 30 minutes of work 

82.5º - 87.5ºF (28.1º - 30.8ºC) After each 90 minutes of work After each 60 minutes of work 

77.5º - 82.5ºF (25.3º - 28.1ºC) After each 120 minutes of work After each 90 minutes of work 

72.5º - 77.5ºF (30.8º - 32.2ºC) After each 150 minutes of work After each 120 minutes of work 

Table Notes: 

a. For work levels of 250 kilocalories/hour (Light-Moderate Type of Work) 

b. Calculate the adjusted air temperature (ta adj) by using this equation: ta adj oF = ta oF + (13 x % sunshine).  
Measure air temperature (ta) with a standard mercury-in-glass thermometer, with the bulb shielded from 
radiant heat.  Estimate percent sunshine by judging what percent time the sun is not covered by clouds that 
are thick enough to produce a shadow.  (100 percent sunshine = no cloud cover and a sharp, distinct 
shadow; 0 percent sunshine = no shadows.) 

c. A normal work ensemble consists of cotton coveralls or other cotton clothing with long sleeves and pants. 

d. The information presented above was generated using the information provided in the American 
Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLV) Handbook. 
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12.4 Cold Stress 

Cold stress normally occurs in temperatures at or below freezing, or under certain 
circumstances, in temperatures of 40°F. Extreme cold for a short time may cause severe 
injury to exposed body surfaces or result in profound generalized cooling, causing death. 
Areas of the body that have high surface area-to-volume ratio, such as fingers, toes, and 
ears, are the most susceptible. Two factors influence the development of a cold weather 
injury: ambient temperature and the velocity of the wind. For instance, 10°F with a wind of 
15 miles per hour (mph) is equivalent in chilling effect to still air at 18°F. An equivalent chill 
temperature chart relating the actual dry bulb temperature and wind velocity is presented 
in Table 12-2. 
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TABLE 12-2 

CHILL TEMPERATURE CHART 

 Actual Temperature Reading (ºF) 

Estimated 
Wind Speed 

(in mph) 

50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 

 Equivalent Chill Temperature (ºF) 

Calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 

5 48 37 27 16 6 -5 -15 -26 -36 -47 -57 -68 

10 40 28 16 4 -9 -24 -33 -46 -58 -70 -83 -95 

15 36 22 9 -5 -18 -32 -45 -58 -72 -85 -99 -112 

20 32 18 4 -10 -25 -39 -53 -67 -82 -96 -110 -121 

25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133 

30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 -125 -140 

35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145 

40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148 

(Wind speeds 
greater than 
40 mph have 
little additional 
effect.) 

LITTLE DANGER 

Maximum danger of 
false sense of security. 

INCREASING 
DANGER 

Danger from 
freezing of 
exposed flesh 
within one minute. 

GREAT DANGER 

Flesh may freeze within 30 
seconds. 

 Trench foot and immersion foot may occur at any point on this chart. 

[This chart was developed by the U.S. Army Research Institute of Environmental Medicine, Natick, MA 

(Source: ACGIH Threshold Limit Values for Chemical Substances and Physical Agents)]. 
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Local injury resulting from cold is included in the generic term frostbite. There are several 
degrees of tissue damage associated with frostbite. Frostbite of the extremities can be 
categorized into: 

• Frost Nip or Incipient Frostbite - characterized by sudden blanching or whitening of 
skin. 

• Superficial Frostbite - skin has a waxy or white appearance and is firm to the touch, 
but tissue beneath is resilient. 

• Deep Frostbite - tissues are cold, pale, and solid; extremely serious injury. 

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature. 
It can be fatal. Its symptoms are usually exhibited in five stages: 1) shivering; 2) apathy, 
listlessness, sleepiness, and (sometimes) rapid cooling of the body to less than 95°F; 3) 
unconsciousness, glassy stare, slow pulse, and slow respiratory rate; 4) freezing of the 
extremities; and 5) death. Trauma sustained in freezing or sub-zero conditions requires 
special attention because an injured worker is predisposed to secondary cold injury. 
Special provisions must be made to prevent hypothermia and secondary freezing of 
damaged tissues in addition to providing for first aid treatment. To avoid cold stress, site 
personnel must wear protective clothing appropriate for the level of cold and physical 
activity. In addition to protective clothing, preventive safe work practices, additional 
training, and warming regimens may be utilized to prevent cold stress. 

Safety Precautions for Cold Stress Prevention 

For air temperature of 0°F or less, mittens should be used to protect the hands. For 
exposed skin, continuous exposure should not be permitted when air speed and 
temperature results in a wind chill temperature of -25°F. 

At air temperatures of 36°F or less, field personnel who become immersed in water or 
whose clothing becomes wet must be immediately provided with a change of clothing and 
be treated for hypothermia. 

If work is done at normal temperature or in a hot environment before entering the cold, the 
field personnel must ensure that their clothing is not wet as a consequence of sweating.  If 
wet, field personnel must change into dry clothes prior to entering the cold area. 
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If the available clothing does not give adequate protection to prevent hypothermia or 
frostbite, work must be modified or suspended until adequate clothing is made available or 
until weather conditions improve. 

Field personnel handling evaporative liquid (e.g., gasoline, alcohol, or cleaning fluids) at 
air temperatures below 40°F must take special precaution to avoid soaking of clothing or 
gloves with the liquids because of the added danger of cold injury due to evaporative 
cooling. 

Safe Work Practices 

Direct contact between bare skin and cold surfaces (< 20°F) should be avoided. Metal tool 
handles and/or equipment controls should be covered by thermal insulating material. 

For work performed in a wind chill temperature at or below 10°F, workers should be under 
constant protective observation (buddy system). The work rate should be established to 
prevent heavy sweating that will result in wet clothing. For heavy work, rest periods must 
be taken in heated shelters and workers should be provided with an opportunity to change 
into dry clothing if needed. 

Field personnel should be provided the opportunity to become accustomed to cold-
weather working conditions and required protective clothing. 

Work should be arranged in such a way that sitting or standing still for long periods is 
minimized. 

During the warming regimen (rest period), field personnel should be encouraged to 
remove outer clothing to permit sweat evaporation or to change into dry work clothing. 
Dehydration, or loss of body fluids, occurs insidiously in the cold environment and may 
increase susceptibility to cold injury due to a significant change in blood flow to the 
extremities. Fluid replacement with warm, sweet drinks and soups is recommended. The 
intake of coffee should be limited because of diuretic and circulatory effects. 

12.5 Personal Protective Equipment  

PPE is required to safeguard personnel from various hazards.  Based on job conditions 
and an assessment of the site-specific COCs, site personnel will conduct work activities in 
accordance with the Level D protection.  Whenever necessary, the level of protection may 
be modified or upgraded, based on new or unforeseen hazards.  All disposable 
equipment, garments and PPE must be bagged in plastic bags for disposal.   
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Level D includes shirt,  long pants, and any additional clothing as prescribed by weather, 
safety/reflector vests, steel toe work boots w/puncture resistant insoles or soles (above 
the ankle), safety glasses with side shields, goggles, hard hat, hearing protection, and 
leather work gloves with belt clip to hold gloves while not in use.  When site activities 
present a potential for skin contact with contaminated materials, nitrile (chemical) gloves 
will be added.   

12.6 Decontamination 

All personnel must undergo personal decontamination prior to exiting the work area.  
Personnel decontamination will include the removal of gross contamination from their 
outer clothing and boots, and the removal and disposal or cleaning of PPE.  In addition, all 
equipment used on site will be decontaminated prior to leaving the Site.  The rinsate will 
be collected for disposal. 
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13. General Safety Practices 

13.1 General Safety Rules 

General safety rules for site activities include, but are not limited to, the following: 

• At least one copy of this HASP must be in a location at the site that is readily available 
to personnel, and all project personnel shall review the plan prior to starting work. 

• Wear all PPE as required, and stop work and replace damaged PPE immediately. 

• Upon skin contact with materials that may be impacted by COCs, remove 
contaminated clothing and wash the affected area immediately. Contaminated 
clothing must be changed.  Any skin contact with materials potentially impacted by 
COCs must be reported to the Health and Safety Manager or the Health and Safety 
Officer immediately. If needed, medical attention should be sought. 

• Practice contamination avoidance. Avoid contact with surfaces either suspected or 
known to be impacted by COCs, such as mud or discolored soil.  

• Remove PPE as required before leaving the work area to limit the spread of COC-
containing materials. 

• Dispose of all soiled gloves in designated receptacles designated for this purpose. 

• Report all injuries, illnesses, near misses, and unsafe conditions or work practices to 
the Site Supervisor. 

13.2 Biological Hazards 

Biological hazards may include poison ivy, snakes, thorny bushes and trees, ticks, 
mosquitoes, chiggers, fire ants, and other pests. 

13.2.1 Tick-Borne Diseases 

Lyme disease commonly occurs in summer and is transmitted by the bite of infected ticks.  
Erlichiosis, also commonly occurs in summer and is transmitted by the bite of infected 
ticks.  These diseases are transmitted primarily by the deer tick, which is smaller and 
redder than the common wood tick.  Tick repellant containing diethyltoluamide (DEET) 
should be used when working in tick-/mosquito-infested areas.  In addition, workers 
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should search the entire body daily for attached ticks.  Ticks should be removed promptly 
and carefully without crushing, since crushing can squeeze the disease-causing organism 
into the skin.   

13.2.2 Poisonous Plants 

Poisonous plants may be present in the work area.  Personnel should be alerted to its 
presence and instructed on methods to prevent exposure.  The main control is to avoid 
contact with the plant, cover arms and hands, and frequently wash potentially exposed 
skin. Particular attention must be given to avoiding skin contact with objects or protective 
clothing that have touched the plants.  Treat every surface that may have touched the 
plant as contaminated, and practice contamination avoidance.  If skin contact is made, the 
area should be washed immediately with soap and water, and observed for signs of 
reddening. 

13.2.3 Snakes 

The possibility of encountering snakes exists, specifically for personnel working in 
wooded/vegetated areas.  To minimize the threat of snakebites, all personnel walking 
through vegetated areas must be aware of the potential for encountering snakes, and the 
need to avoid actions which could lead to encounters.  In the event of snakebite, an 
attempt should be made to visually identify the snake.  The victim must be transported 
immediately to the nearest hospital; first aid consists of applying a constriction band, and 
washing the area around the wound to remove any unabsorbed venom. 

13.2.4 Spiders 

Personnel may encounter spiders during work activities.  Two spiders are of concern, the 
black widow and the brown recluse.  Both prefer dark sheltered areas such as basements, 
equipment sheds and enclosures, and around woodpiles. To minimize the threat of spider 
bites, all personnel walking through vegetated areas must be aware of the potential for 
encountering these arachnids.  Personnel need to avoid actions that may result in 
encounters.  If a spider bite occurs, the victim must be transported to the nearest hospital 
as soon as possible; first aid consists of applying ice packs and washing the area around 
the wound to remove any unabsorbed venom. 
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13.3 Spill Control 

All personnel must take every precaution to minimize the potential for spills during site 
operations.  All onsite personnel will immediately report any discharge, no matter how 
small, to the Site Supervisor.  All sorbent materials used for the cleanup of spills will be 
containerized and labeled appropriately.  In the event of a spill, all field personnel will take 
appropriate measures to contain and control released materials and to prevent its spread. 

13.4 Traffic Safety 

To minimize the likelihood of project personnel and activities being affected by traffic, the 
following procedures will be implemented.  Maintenance and protection of traffic shall be 
the responsibility of the Contractor.  A Maintenance and Protection of Traffic Plan is 
included as Appendix H to the Final (100%) Remedial Design Report (ARCADIS, 2009). 

13.5 Noise 

Exposure to noise over the OSHA action level can cause temporary impairment of 
hearing; prolonged and repeated exposure can cause permanent damage to hearing.  
The risk and severity of hearing loss increase with the intensity and duration of exposure 
to noise.  In addition to damaging hearing, noise can impair voice communication, thereby 
increasing the risk of accidents onsite. 

All personnel must wear hearing protection when it is difficult to hear a coworker at normal 
conversation distance.  Activities which require hearing protection include, but are not 
limited to, direct-push soil sampling and/or monitoring well installation. 

13.6 Lifting Safety 

Using proper lifting techniques may prevent back strain or injury.  The fundamentals of 
proper lifting include: 

• Consider the size, shape, and weight of the object to be lifted.   

• The hands and the object should be free of dirt or grease that could prevent a firm 
grip. 

• Fingers must be kept away from points that could crush or pinch them, especially 
when putting an object down. 
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• The load should be kept as low as possible, close to the body with the knees bent. 

• To lift the load, grip firmly and lift with the legs, keeping the back as straight as 
possible. 

• When putting an object down, the stance and position are identical to that for lifting: 
the legs are bent at the knees, and the back is straight as the object is lowered. 

• Two-person lifts are required for lifting objects greater than 50 pounds. 

13.7 Emergency Equipment 

Adequate emergency equipment will be available for the activities being conducted onsite 
and as required by applicable sections of 29 CFR 1910.  Personnel will be provided with 
access to emergency equipment, including, but not limited to, the following: 

• Fire extinguishers of at least 5 pounds, class, number, and location as required by 
applicable sections of 29 CFR 1910 

• Industrial first aid kits of adequate size for the number of personnel onsite 

• Emergency eyewash and/or shower if required by operations being conducted onsite 

13.8 Lockout/Tagout Procedures 

Only fully qualified and trained personnel will perform maintenance procedures.  Before 
maintenance begins, lockout/ tagout procedures per OSHA 29 CFR 1910.147 will be 
followed.  Lockout is the placement of a device that uses a positive means, such as lock, 
to hold an energy- or material-isolating device such that the equipment cannot be 
operated until the lockout device is removed.  If a device cannot be locked out, a tagout 
system will be used.  Tagout is the placement of a warning tag on an energy- or material-
isolating device indicating that the equipment controls may not be operated until the tag is 
removed by the personnel who attached the tag. 

13.9 Electrical Safety 

Electricity may pose a particular hazard to site workers due to the use of permanent and 
portable electrical equipment. If wiring or other electrical work is needed, a qualified 
electrician must perform it.  General electrical safety requirements include: 
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• Portable and semiportable tools and equipment must be grounded by a 
multiconductor cord having an identified grounding conductor and a multicontact 
polarized plug-in receptacle. 

• Electric wire or flexible cord passing through work areas must be protected from foot 
traffic, vehicles, sharp corners, projections, or pinching. 

• All circuits must be protected from overload. 

• Plugs and receptacles must be kept out of water unless of an approved submersible 
construction. 

• All extension cord outlets must be equipped with ground fault circuit interrupters 
(GFCI). 

• Attachment plugs or other connectors must be equipped with a cord grip and be 
constructed to endure rough treatment. 

• Extension cords or cables must be inspected prior to each use, and replaced if worn 
or damaged.  Cords and cables must not be fastened with staples, hung from nails, or 
suspended by bare wire. 

• Flexible cords must be used only in continuous lengths without splice, with the 
exception of molded or vulcanized splices made by a qualified electrician. 

13.10 Confined Space Entry 

A confined space is defined as a space that has the following characteristics: 

• Limited entry and exit 

• Not designed for continuous human occupancy 

• Can be entered to perform work 

It is anticipated that confined space work will not be required for this project.  If confined 
space entry is required, the space must be completely evaluated for hazards and a 
confined space entry addendum added to this plan.  No one will enter a confined space 
without first notifying the project manager and developing an addendum to this plan that 
covers the confined space entry. 



 

G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx E - HASP\0251011324AppxE HASP.doc 42 

Health and Safety Plan 
 
Fort Plain Former MGP Site 
Fort Plain, New York 

 

13.11 Lightning 

Outdoors is the most dangerous place to be during a lightning storm. When lightning is 
seen or thunder is heard, or when dark clouds are observed, quickly move indoors or into 
a hard-topped vehicle and remain there until well after the lightning storm ends. Listen to 
forecasts and warnings through NOAA Weather Radio or your TV and radio stations. If 
lightning is forecast, plan an alternate work activity or know where you can take cover 
quickly. Work will be stopped and employees will take cover if Lightening is reported with 
7 miles of the site.  Work will not start until the storm has passed and there has been at 
least a 20 minute period without any thunder or lightening. 

13.11.1 Hazards 

Burns, nervous system damage, broken bones, loss of hearing or eyesight, electrocution 
and/or death from contact with lightning. 

13.11.2 Control 

1. Postpone activities promptly. Don't wait for rain. Many people take shelter from 
the rain, but most people struck by lightning are not in the rain! Go quickly inside a 
completely enclosed building, not a carport, open garage or covered patio. If no 
enclosed building is convenient, get inside a hard-topped all-metal vehicle. A cave is a 
good option outside but move as far as possible from the cave entrance. 

2. Be the lowest point. Lightning tends to hit the tallest object. In the mountains if 
you are above tree line, you ARE the highest object around. Quickly get below tree 
line and get into a grove of small trees. Don't be the second tallest object during a 
lightning storm! Crouch down if you are in an exposed area. 

3. Keep an eye on the sky. Look for darkening skies, flashes of lightning, or increasing 
wind, which may be signs of an approaching thunderstorm. 

4. Listen for the sound of thunder. If you can hear thunder, go to a safe shelter 
immediately. 
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5. If you see or hear a thunderstorm coming or your hair stands on end, 
immediately suspend work and instruct everyone to go inside a sturdy building 
or car. Sturdy buildings are the safest place to be. Avoid sheds, picnic shelters, 
baseball dugouts, and bleachers. If no sturdy building is nearby, a hard-top vehicle 
with windows closed will offer some protection. The steel frame of the vehicle 
provides some protection if you are not touching metal. Work should not be resumed 
until at least 30 minutes have passed since thunder has been heard or lightning has 
been seen. 

6. Listen to the Weather Radio. Listen for alerts. 

7. Set up Weather Alerting.  ARCADIS has a lightning and severe weather alerting 
system that, when enabled for a project site, sends automated text messages to cell 
phones when lightning is occurring within 25 miles of project sites.  

8. If you can't get to a shelter, stay away from trees. If there is no shelter, crouch in 
the open, keeping twice as far away from a tree as it is tall. 

9. Avoid leaning against vehicles. Get off bicycles and motorcycles. 

10. Get out of the water. It's a great conductor of electricity.  Stay off the beach and 
out of small boats. If caught in a boat, crouch down in the center of the boat away 
from metal hardware. Wading and scuba diving are NOT safe. Lightning can strike the 
water and travel some distance beneath and away from its point of contact. Don’t 
stand in puddles of water, even if wearing rubber boots. 

11. Avoid metal! Drop metal backpacks, stay away from clothes lines, fences, exposed 
sheds and electrically conductive elevated objects. Don't hold on to metal items such 
golf clubs, fishing rods, tennis rackets or tools. Large metal objects such as drill rigs or 
excavators can conduct lightning. Small metal objects can cause burns. 

12. Move away from a group of people. Stay several yards away from other people. 
Don't share a bleacher bench or huddle in a group. 
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Make sure you are not the highest object. Lighting 
tends to strike the highest object. Crouch down. Do 
not lie down! What you most want to avoid is 
lightning going through your heart. Lightning follows 
the path of least resistance. When lightning strikes 
the ground near you, a ground current will set up in 
the area nearby. If you are lying flat your chances of 
being “hit” by this ground lightning increases. Not 
only that, the lightning will run through your whole 
body including your heart. If you are in a crouching 
position with your heels together, the ground current will enter one foot but it will then 
return to the ground through your other foot on the ground. The current does not go 
through your heart. 

13.12 Hazard Communication (HazCom) 

All project required chemicals will be handled in accordance with OSHA 29 CFR 
1910.1200 and ARCADIS-required procedures. The SSO will act as the HazCom 
Program Coordinator for the site and will maintain the Master Inventory List of hazardous 
chemicals kept on the job site. The SSO will maintain MSDS on site for all chemicals. 
MSDS will be located in the job trailer.  The SSO will communicate the location of the 
MSDS and the hazards associated with these chemicals to all project employees during 
the safety orientation. This information will be reviewed during tailgate briefings, especially 
if new chemicals or materials are introduced on site.  

The SSO will ensure that all containers of chemicals (including drums, bags, pails, tanks, 
vessels, etc.) are labeled appropriately: the contents of the container, the proper name of 
the chemical, associated hazards and appropriate hazard warnings, and the name and 
address of the manufacturer/importer. Chemicals that are not properly labeled will not be 
accepted or allowed on site. If transferred to a secondary container, the new container will 
be labeled as described.  

The SSO will ensure that the PPE necessary for work around the particular chemical is 
available and that project Site employees have been trained in its use.  

The Project Manager will ensure that all project personnel have received Hazard 
Communication training as required in OSHA 29 CFR 1910.1200 (h). 
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13.13 Field Health & Safety Handbook 

The Field H&S Handbook is an ARCADIS document containing information about topic-
specific health and safety requirements for the field.  This handbook contains relevant 
general topics and is used as part of the overall HASP process.  To aid in the consistency 
of the HASP process the handbook will be used as an informational source in conjunction 
with this HASP.   The following four (4) handbook sections are minimally required reading 
for this project: 

• Section III-F. General Housekeeping, Personal Hygiene and Field Sanitation 

• Section III-G. Site Security, Work Zone and Decontamination for HAZWOPER Sites 

• Section III-GG.  HAZWOPER and HAZMAT Response 

• Section III-II.  Drums and other Material Handling 

The following handbook sections are additional required reading for this project:  

• Section III-H.  Personal Safety and Other Unique Site Conditions 

• Section III-NN.  Backing Safety 

 

.  
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14. Construction Safety and Procedures 

The following sections discuss demolition safety hazards associated with specific field 
activities outlined in the scope of work for this project. 

14.1 Mobilization/Demobilization 

Site mobilization/demobilization includes driving equipment and personnel to the site.  In 
addition, mobilization may also include the setup of equipment areas and decontamination 
areas and may involve clearing or isolating areas for the support and contamination 
reduction zones.  Due to the size of the site a singular support zone and decontamination 
area, or multiple support zones/decontamination areas may be set up to facilitate work 
progress.  This will be determined at the onset of work activities.  During this initial phase, 
project personnel will walk the site to confirm the existence of anticipated hazards, and 
identify safety and health issues that may have arisen since the writing of this plan. 

14.1.1 Hazards 

The hazards of this phase of activity are associated with manual site preparation and 
exposure to vehicular traffic.  Manual site preparation may cause blisters, sore muscles, 
and joint and skeletal injuries; and may present eye, contusion, and laceration hazards.  
The work area presents slip, trip, and fall hazards from scattered irregular walking 
surfaces.  Rainy weather may cause wet, muddy, slick walking surfaces, and unstable 
soil.  Exposure to vehicular traffic at the site is likely.  In order to minimize exposure, site 
personnel must isolate the work area with barricades, signs, cones, caution tape, or other 
appropriate means to alert passing motorists to the presence of an active work area. Also, 
personnel must wear an outer layer of orange warning garments, such as vests, jackets, 
or shirts.  

Environmental hazards may include plants, such as poison ivy and poison oak; 
aggressive fauna, such as ticks, fleas, mosquitoes, wasps, spiders, chiggers and snakes; 
weather, such as lightning and rain; and pathogens, such as rabies, lyme disease, and 
blood borne pathogens. 

14.1.2 Control 

Controls for critical actions to mitigate hazards can be found in the JLAs in Appendix C. 
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14.2 Monitoring Well Decommission 

Well decommissioning will include removal of the stick-up or at-grade protection well 
cover, overdrilling the existing well, and then tremie-grouting the borehole with a slurry 
consisting of cement-bentonite grout.  If the well is a stick-up well, the top of a well will be 
removed either by using hand tools or with machinery.  Hazards and safety procedures 
associated with these activities are summarized below. 

14.2.1 Hazards 

Cement-Bentonite Handling – The hazards associated with handling bentonite are 
associated with the handling of the bags and the placement of the material in a cement-
type mixer.  All guards on the mixer must be functioning and will be in place.  Safety 
glasses and work gloves must be worn by personnel working with the mixer.  Good lifting 
practices will be used when handling bags of material. 

Tremie Pipe Process – This operation includes pumping of the slurry mix through a pipe 
that is placed down a well. The area must be kept free of tripping/slipping hazards.  
Material that is spilled (either the water from the well) or slurry mix that comes into contact 
with potentially contaminated water will be treated as contaminated. 

14.2.2 Control 

To control dermal exposure during monitoring well abandonment activities, a minimum of 
Modified Level D protection will be worn.  If necessary, based on field observations and 
site conditions, air monitoring may be conducted during groundwater abandonment 
activities to assess the potential for exposure to airborne COCs.  If the results of air 
monitoring indicate the presence of organic vapors in a concentration causing concern, 
personnel will upgrade to Level C protection.  Section 6 describes air monitoring 
requirements and action levels.  Each level of personal protection is described in Section 
5.  Control procedures for environmental and general hazards are discussed in Section 
4.Before commencing pipe cleaning, inspect the job site for placement and staging of 
vehicles.  Review the project specifications and HASP, including emergency contact 
information. 

14.3 Excavation 

Excavation involves removing earthen materials from a designated area, thereby creating 
a man-made cut, trench, or depression in the earth’s surface. ARCADIS’ activities may 
include observation of excavation activities. 
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14.3.1 Hazards 

The physical hazards involved in the excavation of soils are related to the excavation itself 
and the operation of heavy equipment. The presence of overhead utilities, such as power 
lines, requires careful positioning of the excavating equipment in order to maintain a safe 
distance between the lines and the closest part of the equipment. The presence of 
underground utilities, such as gas lines, power lines, water lines, and sewer pipes, should 
be determined prior to beginning the excavation.  

Excavations pose significant hazards to onsite personnel if they are not carefully 
controlled. There exists a chance for the excavation to collapse if it is not dug properly, 
sloped, benched, or shored as required by 29 CFR 1926 Subpart P. Protective systems, 
as required by 29 CFR 1926 Subpart P, must be utilized if the potential for hazardous 
cave-ins exist. The excavation also is a fall hazard, and onsite personnel should pay 
careful attention to what they are doing or they risk a fall into the excavation. Fall 
protection, as required by 29 CFR 1926 Subpart M, is required. 

Some activities may require personnel to enter an excavation. Whenever feasible, 
equipment placement and other activities shall be done remotely, without entering the 
excavation. If entry is absolutely unavoidable, the safety procedures for excavation entry 
and onsite personnel protective systems, consistent with 29 CFR 1926 Subpart P, shall be 
followed for each such activity. Noise may also present a hazard. Heavy equipment 
operation frequently results in noise levels exceeding 85 dBA, requiring the use of hearing 
protection.  

Airborne concentrations of soil contaminants and dust from the excavation activities pose 
the potential for exposure. Control: Before any digging can be done, underground utilities 
should be located and identified. PPE for the excavation activities shall initially consist of 
Modified Level D.  

Excavation activities shall be conducted in accordance with 29 CFR 1926 Subpart P. As 
indicated above, any personnel entry into an excavation shall be in accordance with 29 
CFR 1926 Subpart P. If excavation operations are located near underground installations, 
the exact location of the installations should be determined by safe and acceptable 
means. While the excavation is open, underground installations need to be protected, 
supported, or removed as necessary to safeguard onsite personnel.  
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14.3.1.1 Excavation Access, Egress, and General Requirements 

Structural ramps that are used solely by onsite personnel as a means of access or egress 
from excavations must be designed by a competent person. Structural ramps used for 
access or egress of equipment must be designed by a competent person qualified in 
structural design and must be constructed in accordance with the design. Ramps and 
runways constructed of two or more structural members must have the structural 
members connected together to prevent displacement. Structural members used for 
ramps and runways must be of uniform thickness. Cleats or other appropriate means 
used to connect runway structural members must be attached to the bottom of the runway 
or must be attached in a manner to prevent tripping. Structural ramps used in lieu of steps 
must be provided with cleats or other surface treatments to the top surface to prevent 
slipping. 

A stairway, ladder, ramp, or other safe means of egress must be located in trench 
excavations that are 4 feet (1.22 m) or more in depth, so as to require no more than 25 
feet (7.62 m) of lateral travel for onsite personnel. No person shall be permitted 
underneath loads handled by lifting or digging equipment. Site personnel should stand 
away from any vehicle being loaded or unloaded to avoid being struck by any spillage or 
falling materials. Operators may remain in the cabs of vehicles being loaded or unloaded 
when the vehicles are equipped, in accordance with 29 CFR 1926.601(b)(6), to provide 
adequate protection for the operator during loading and unloading operations. When 
mobile equipment is operated adjacent to an excavation, or when such equipment is 
required to approach the edge of an excavation and the operator does not have a clear 
and direct view of the edge of the excavation, a warning system should be utilized, such 
as barricades, hand or mechanical signals, or stop logs. If possible, the grade should be 
away from the excavation. 

14.3.1.2 Inspections by a Competent Person 

Daily inspections of excavations, the adjacent areas, and protective systems must be 
made by a competent person for evidence of a situation that could result in possible cave-
ins, indications of failure of protective systems, hazardous atmospheres, or other 
hazardous conditions. An inspection must be conducted by the competent person prior to 
the start of work and as needed throughout the shift. See the attached Daily/Periodic 
Excavation Inspection Form in Appendix E.   Inspections made by the ARCADIS 
Competent Person are solely for use by ARCADIS employees.  The ARCADIS H&S 
Manager will maintain records of all Contractor competent persons. 
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Inspections also must be made after every rainstorm or other hazard-increasing 
occurrence. These inspections are only required when employee exposure can be 
reasonably anticipated. Where the competent person finds evidence of a situation that 
could result in a possible cave-in, indications of failure of protective systems, hazardous 
atmospheres, or other hazardous conditions, exposed employees must be removed from 
the hazardous area until the necessary precautions have been taken to ensure their 
safety. 

Walkways must be provided where employees or equipment are required or permitted to 
cross over excavations. Guardrails must be provided where walkways are 6 feet or more 
above lower levels. Adequate barrier protection must be provided at all remotely located 
excavations. All wells, pits, shafts, etc., must be barricaded or covered. Upon completion 
of exploration and other similar operations, temporary wells, pits, shafts, etc., must be 
backfilled. 

14.3.1.3 Soil Classification 

29 CFR 1926 Subpart P describes methods of classifying soil and rock deposits based on 
site and environmental conditions and on the structure and composition of the earth 
deposits. The subpart contains definitions, sets forth requirements, and describes 
acceptable visual and manual tests for use in classifying soils. This section also applies 
when timber shoring for excavations is designed as a method of protection from cave-ins.  

Maximum allowable slope means the steepest incline of an excavation face that is 
acceptable for the most favorable site conditions as protection against cave-ins, and is 
expressed as the ratio of horizontal distance to vertical rise (H:V). Short-term exposure 
means a period of time less than or equal to 24 hours that an excavation is open. Soil and 
rock deposits must be classified in accordance with Subpart P. The maximum allowable 
slope for a soil or rock deposit must be determined from the table below. The actual slope 
must not be steeper than the maximum allowable slope. The actual slope must be less 
steep than the maximum allowable slope, when there are signs of distress. If that situation 
occurs, the slope must be cut back to an actual slope which is at least ½ horizontal to one 
vertical (1/2H:1V) less steep than the maximum allowable slope. When surcharge loads 
from stored material or equipment, operating equipment, or traffic are present, a 
competent person must determine the degree to which the actual slope must be reduced 
below the maximum allowable slope, and must assure that such reduction is achieved. 
Surcharge loads from adjacent structures must be evaluated in accordance with this table. 
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Table 14-1 

MAXIMUM ALLOWABLE SLOPES 

Soil Type Maximum Allowable Slopes (H:V)(1) for Excavations 
Less Than 20 Feet Deep(3) 

Stable Rock Vertical (90°) 

Type A(2) ¾:1 (53°) 

Type B 1:1 (45°) 

Type C 1 ½:1 (34°) 

Notes: 

1.   Numbers shown in parentheses next to maximum allowable slopes are angles expressed in degrees from the 
horizontal. Angles have been rounded off. 

2.   A short-term maximum allowable slope of ½:1 (63°) is allowed in excavations in Type A soil that are 12 feet or 
less in depth. Short-term maximum allowable slopes for excavations greater than 12 feet in depth must be ¾:1 
(53°). 

3.   Sloping or benching for excavations greater than 20 feet deep must be designed by a registered professional 
engineer. 

14.4 Construction Safety 

Construction activities involve a potential for exposure to physical and health hazards.  
Construction activities on the project site may include, but are not limited to, the following: 

• Temporary facilities installation/construction 

• Installation and removal of site security measures 

• Installation of steel sheet piling and associated supports/bracing 

• Removal of soil/debris 

• Soil/debris dewatering prior to offsite treatment/disposal 
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14.4.1 Hazards 

Hazards may be associated with the materials used in construction, equipment utilized, or 
the activities themselves.  Due to the wide variety of hazards, each activity must have a 
hazard analysis conducted to determine the specific hazards present.  National Grid 
requires Contractors to address all physical and health hazards presented by construction 
or demolition activities in accordance with 29 CFR 1926 (OSHA Construction Safety 
Standards).  Contractors may utilize their company’s standard safe operating procedures 
for construction/demolition activities if the minimum requirements of this HASP and 29 
CFR 1926 are met. 

Physical Hazards: The physical hazards involved with construction relate to the work done 
with heavy equipment, hand tools, and the construction environment itself.  During 
construction-related activities, there exists a potential for incidents involving personnel 
struck by or struck against equipment or materials, which may result in fractures, cuts, 
punctures, or abrasions.  Walking and working surfaces during construction activities may 
involve slip, trip, and fall hazards.  Working at elevations may create a potential fall 
hazard.  Overhead hazards are potentially present due to elevated work. 

Working Surfaces: Slippery work surfaces can increase the likelihood of back injuries, 
overexertion injuries, slips, and falls.  All personnel should frequently inspect working 
surfaces and keep working surfaces clear of debris.  Requirements applicable to working 
and walking surfaces in 29 CFR 1926 Subparts C, D, H, and M must be followed by all 
onsite personnel. 

High Work Operations: Construction workers are exposed to falls when not utilizing fall 
protection equipment while conducting work at elevations above 6 feet.  High work 
surfaces must be properly protected with railings, guardrails, midrails, and toeboards, or 
personnel must utilize a fall protection system as specified in 29 CFR 1926 Subpart M. 

Materials Handling: The most common type of accident that occurs in material handling 
operations is the “caught between” situation when a load is being handled and a finger or 
toe gets caught between two objects.  Extreme care must be taken when loading and 
unloading material.  Proper lifting technique must be employed, and mechanical means 
must be used to lift objects whenever possible. 
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Health Hazards: Due to the type of work involved in many construction activities, the 
primary health hazards involve repetitive motion disorders, lifting, and other ergonomic 
stressors.  Noise may also present a hazard.  Operation of heavy equipment and power 
actuated and pneumatic hand tools frequently results in high noise levels.  Another health 
hazard involves the emission of vapors or off-gases during manipulation of certain 
construction materials. 

14.4.2 Control 

Prior to initiating any construction activity, the operation will be explained to all personnel 
by the Contractor’s HSS.  Hazards will be identified and protective measures will be 
explained.  Equipment will be inspected and in proper working condition.  Personnel shall 
receive training to address the equipment, its operations, and care.  Personnel should be 
scheduled in a manner to reduce the likelihood of performing repetitive tasks for 
prolonged periods.  Mechanical assistance should be provided for large lifting tasks.  
Hearing protection is required for use when exposed to noise levels exceeding 85 dBA, or 
a level which commonly results in difficult conversationC. 

14.5 Observation of Sheet Pile Wall Installation 

Observation of sheet piling installation activities involves a potential for exposure to 
physical and chemical hazards associated with the sheet piling installation activities 
conducted on the Site during observation. 

14.5.1 Hazards 

Physical Hazards: The physical hazards involved with observation of sheet piling 
installation activities relate to the work done with heavy equipment, hand tools, hot work, 
and the Site environment itself.  There exists a potential for incidents involving personnel 
struck by or struck against equipment or materials, resulting in fractures, cuts, punctures, 
or abrasions.  Walking and working surfaces present during sheet piling installation 
activities may involve slip, trip, and fall hazards.   Noise is also a potential hazard during 
sheet piling installation observation activities due to the operation of heavy equipment and 
hammering of sheet piles.  Tie-backs may also be used to support steel piling during the 
performance of excavation activities.  Tie-backs can be typically subject to tensile stress.  
Personnel should be aware of this stress and avoid potential hazards associated with 
potential tie-back failure (e.g., projectiles).  
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Working Surfaces: Slippery work surfaces can increase the likelihood of back injuries, 
overexertion injuries, and slips and falls.  All personnel should frequently inspect working 
surfaces and keep working surfaces clear of debris and materials. 

Materials Handling: The most common type of accident that occurs in material handling 
operations is the “caught between” situation when a load is being handled and a body part 
gets caught between two objects.  Extreme care must be taken when loading and 
unloading material.  Swing radii of equipment must be adequately marked and personnel 
must remain outside of the swing radius area while equipment is operating.  Proper lifting 
technique must be employed, and mechanical means must be used to lift objects 
whenever possible.  During sheet pile driving the hazards of being struck by falling or 
flying objects exists due to possible pile or hammer failure or fracture.  

14.5.2 Control 

 Prior to initiating any observation activity, the sheet piling operation will be explained to all 
employees.  Hazards will be identified and protective measures will be explained.  
Equipment will be inspected and in proper working condition.  Employees shall receive 
training to address the equipment, its operations, and care.  Personnel should be 
scheduled in a manner to reduce the likelihood of performing repetitive tasks for 
prolonged periods.  Mechanical assistance should be provided for large lifting tasks.  
Hearing protection is required for use when exposed to noise levels exceeding 85 dBA, or 
a level which commonly results in difficult conversation.  A detailed discussion of sheet 
piling installation hazards and safety precautions is presented in the following 
subsections.   

14.5.3 Sheet Piling Installation Hazards 

Sheet piling installation is the process of using a crane- or excavator-mounted hammer to 
drive sheet piles into the soil.  The hammer equipment used is commonly gravity, 
vibratory, or hydraulic driven and attached to an excavator or crane.  The hazards of sheet 
pile driving equipment are related to the high force required to drive sheet piles, moving 
and positioning the sheet piles, noise associated with hammering the sheets, and hot 
work associated with welding and cutting the steel sheet piles.  

Only persons trained in use and maintenance of the sheet piling installation equipment  
may use such equipment.  All sheet piling installation operations must comply with the 
equipment manufacturers’ specifications, equipment manufacturers’ operational 
requirements, and applicable OSHA regulations.  General health and safety precautions 
for sheet piling installation activities may include, but are not limited to: 
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• Personnel shall not work under or near suspended sheet piles. 

• No equipment or component of such equipment will be operated beyond the 
manufacturer's specifications. 

• A positive means of preventing the hammer head from sliding or slipping from the 
sheet pile shall be utilized. 

• Personnel positioning sheet piles will use taglines or other effective means to ensure 
that they are not exposed to working under suspended sheet piles. 

• Personnel positioning sheet piles will move to a safe distance prior to the operator 
initiating the drive of the pile. 

• Only sheet piles that have been inspected by a competent person and found free of 
defects or damage which may make the pile susceptible to breakage or kinking, may 
be used.   

• If personnel must enter an area with partially driven sheet piles, all active driving 
activities must be stopped and not resumed until personnel have exited the area and 
are a safe distance away from the pile being driven. 

• Personnel must wear all required PPE including safety glasses and safety shoes. 

• Clearance areas around sheet piling installation equipment must be maintained to 
prevent exposure to falling objects, flying objects, or crushing due to sheet failure or 
kinking upon striking buried resistance. 

• Clearance areas around heavy equipment must be maintained to prevent personnel 
from entering the swing radii of sheet piling installation support equipment (e.g., 
crane, excavator, etc.). 

• Spotters must be provided to prevent blind positioning of equipment or sheet piles by 
the operator. 

• All equipment must be maintained in good condition. 

The presence of overhead utilities, such as power lines, requires careful positioning of the 
sheet piling installation equipment in order to maintain a safe distance between the lines 
and the closest part of the equipment the following sections discuss minimum clearances 
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for overhead electrical line.  The presence of underground utilities such as gas lines, 
power lines, water lines, and sewer pipes must be determined prior to beginning the sheet 
piling installation operation. 

If, as part of sheet piling installation activities, excavation of soil is required, then 
excavations may pose significant hazards to employees if they are not carefully controlled.  
The excavation must be dug properly, sloped, benched, or shored as required by 29 CFR 
1926 Subpart P.  Protective systems, as required by 29 CFR 1926 Subpart P, must be 
utilized if the potential for hazardous cave-ins exist.  The excavation may also present a 
fall hazard and employees must pay careful attention to what they are doing or they risk a 
fall into the excavation.  

Fall protection, as required by 29 CFR 1926 Subpart M, will be required.  Noise also may 
present a hazard.  Heavy equipment operation and pile driving frequently results in noise 
levels exceeding 85 dBA, requiring the use of hearing protection. 

Personnel shall not be permitted underneath loads handled by lifting or pile driving 
equipment. Site personnel must be required to stand away from any elevated load and 
swing radius of equipment to avoid being struck by any falling materials. Operators may 
remain in the cabs of equipment and vehicles being loaded or unloaded when the vehicles 
are equipped, in accordance with 29 CFR 1926, to provide adequate protection for the 
operator during loading, unloading, and lifting operations. 

When mobile equipment is operated adjacent to sheet piling installation operations, or 
when such equipment is required to approach the edge of an active work area, and the 
operator does not have a clear and direct view of the edge of the work area, a spotter or a 
warning system such as barricades, hand or mechanical signals, or stop logs must be 
utilized to prevent contact with the sheet piling installation equipment. 

Daily inspections of sheet piling installation equipment, the adjacent work areas, and 
protective systems must be made by a competent person for evidence of a situation that 
could result in hazardous conditions. An inspection must be conducted by the competent 
person prior to the start of work and as needed throughout the shift. 

Hot work activities involved with welding and cutting of sheet piling present fire and 
personal injury hazards in the work area.  A discussion of overhead electrical clearances 
and hot work activities and associated hazards are discussed in the following subsections.  
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14.5.4 Overhead Electrical Clearance 

If sheet piling installation is conducted in the vicinity of overhead power lines, the power to 
the lines must be shut off or the equipment must be positioned such that no part, including 
extension booms can come within the minimum clearances as follows: 

Table 14-2 

MINIMUM OVERHEAD CLEARANCE 

Nominal System Voltage Minimum Required Clearance 

0-50 kV 10 feet 

51-100 kV 12 feet 

101-200 kV 15 feet 

201-300 kV 20 feet 

301-500 kV 25 feet 

501-750 kV 35 feet 

751-1,000 kV 45 feet 

 

When the equipment is in transit, with the boom lowered and no load, the equipment 
clearance must be at least 4 feet for voltages less than 50 kV, 10 feet for voltages of 50 
kV to 345 kV, and 16 feet for voltages above 345 kV. 

14.6 Observation of Impacted Soil Removal 

Excavated soil/debris will be removed using an excavator.  These materials may be 
staged nearby for waste characterization and additional sampling.  Communication and a 
clear line-of sight between the excavator operator and onsite personnel in the vicinity of 
the work will be maintained at all times. 
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14.6.1 Hazards 

Physical Hazards - The physical hazards involved with excavation and other construction 
relate to work done with heavy equipment, hand tools, and the environment itself.  There 
exists a potential for incidents involving personnel struck by or struck against powered 
equipment, timber, or materials, resulting in fractures, cuts, punctures, or abrasions. 
Walking and working surfaces during construction activities may involve slip, trip, and fall 
hazards.  Working at elevations may also create a fall hazard. 

Working Surfaces - Uneven terrain and slippery work surfaces can increase the likelihood 
of back injuries, overexertion injuries, and slips and falls.  All personnel should frequently 
inspect the area in which they are working, and keep the area as clear as possible. 

Powered Equipment Operations - Site workers are exposed to serious hazards during 
construction and excavation when using powered equipment.  Workers may be struck by 
blades or by material thrown by powered equipment.  

Materials Handling - The most common type of accident that occurs in material handling 
operations is the “caught between” situation when a load is being handled and a finger or 
toe gets caught between two objects.  Extreme care must be taken when loading and 
unloading material.  Proper lifting technique must be employed, and mechanical means 
must be used to lift objects whenever possible. 

Health Hazards - The primary health hazards involved include; potential exposure to site 
contaminants, repetitive motion disorders, lifting, and other ergonomic stressors.  Noise 
may also present a hazard.  Operation of heavy equipment and power actuated and 
pneumatic hand tools frequently results in high noise levels.  

14.6.2 Control 

Prior to initiating excavation and removal activities, the operation will be reviewed with all 
employees. Hazards will be identified and protective measures will be explained including 
the appropriate level of PPE.  Equipment will be inspected and in proper working condition 
prior to use.  Inspections will be conducted by a qualified equipment operator at the 
beginning of each shift and documented with the ARCADIS Equipment Pre-Operation 
Inspection Checklist in Attachment F.  Employees will receive training to address the 
equipment, its operations, and care.  A ground spotter will be used for any type of 
wheeled vehicle backing operation. Personnel should be scheduled in a manner to reduce 
the likelihood of performing repetitive tasks for prolonged periods. Technical assistance 
should be provided for large lifting tasks.  Hearing protection is required for use when 
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exposed to noise levels exceeding 85 dBA, or a level that commonly results in difficult 
conversation.  Air monitoring as described in Section 6.0 will be implemented to evaluate 
the airborne exposure levels and adequacy of specified PPE.  The following procedures 
will be followed for any excavations greater than 4 feet deep. 

14.7 Decontamination 

All non-disposable COC-impacted PPE and small equipment  will be decontaminated 
before leaving the Site using visual inspection.  All operations that have the potential to 
generate or release hazardous material will be conducted in a controlled area using the 
appropriate engineering controls.  Specific decontamination techniques will be established 
based on site conditions.  Decontamination procedures will be reviewed with all personnel 
onsite.  A decontamination area will be constructed on a suitable surface with 
polyethylene sheeting or other appropriate containment system.  Manual scrubbing with a 
brush will be done to decontaminate small pieces of equipment.  COC-impacted 
equipment will be determined “clean” by using visual inspection of all small equipment. 

Personnel involved in decontamination activities may be exposed to skin contact with 
contaminated materials and chemicals brought to the Site as part of the project work.  All 
personnel will review the operating procedures and PPE prior to decontamination.  The 
equipment used for decontamination and the decontamination containment facility will be 
inspected daily prior to use.  Personnel involved in decontamination activities must wear 
PPE that is one level below the level worn by personnel working in the EZ.  Rinsate from 
all decontamination activities will be collected for offsite treatment/disposal. 

 



Appendix A 

 

HASP Addendum Forms and Log 
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Addendum Page 

This form should be completed for new tasks associated with the project.  The project manager and/or task 
manager should revise the Project Hazard Analysis Worksheet with the new task information and attach to 
this addendum sheet.  JSAs should be developed for any new tasks and attached as well.   

Review the addendum with all site staff, including subcontractors, during the daily tailgate briefing, and 
complete the tailgate briefing form as required. Attach a copy of the addendum to all copies of the HASP 
including the site copy, and log in the Addendum Log Table A-1 on the next page. 

Addendum Number:  Project Number:  

Date of Changed Conditions:  Date of Addendum:  

 

Description of Change that Results in Modifications to HASP: 

 
 
 
 
 
 
 
 
 

Signed:  Signed:  
 Project Manager Site Safety Officer 

Signed:  Signed:  
 H&S Plan Writer  H&S Plan Reviewer 

 
 

 
 

   

 



 

 

 
Addendum Log Table 

Addendums are to be added to every copy of the HASP, and logged on Table A-1 to verify that all copies of 
the HASP are current: 

Table A-1 Addendum Log Table 

Addendum 
Number 

Date of 
Addendum 

Reason for Addendum Person Completing 
Addendum 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

 

Make additional copies of this form as necessary.



Appendix B 

 

H&S/LPS Forms 



Incident Investigation / Near Miss Investigation 
IINMI Number:  ____________________

Every employee injury, accident, and near miss must be reported within twenty-four hours of the injury. If the incident results in
hospitilization, an immediate report must be made by telephone to the Project Manager and the Health and Safety Officer.

Incident / Near Miss Information Required for Hotline

*Date of Incident:

*Incident Type:

*Work Type:

*Investigation Supervisor:

Incident / Near Miss Information

*Investigation Date: 9/15/09 05:15 PM

*Office:

*Date First Reported:

*To whom reported :

Project Information

*Project No.: Project Number: 
Project Name:  
Project Manager:  

*Project Location:

Employee

*Division:

*Employee:

*Employee's Gender: Male / Female

*Contact Number:

*Employee's Supervisor:

*Time Employee Began Work:

*Employment Status: Part-Time / Full-Time

*Time at Present Job:

Personnel immediately involved in or witness to incident:

Name Employer Role at Site

Description of Incident / Near Miss (Describe what happened and how it happened.)

*Where did the incident / near miss occur? (number, street, city, state, zip):

*Incident Description:

Description of Incident / Near Miss (Describe what happened and how it happened.)

*Employee's specific activity before and at the time of the incident / near miss (Provided by employee/witness): 

*Equipment, materials, or chemicals the employee was using when the incident / near miss occurred: 

9/15/2009 Loss Prevention
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Injury or Illness or Near Miss Information

*Was WorkCare Called?: Yes / No

*Was treatment given away from the injury site?: Yes / No 
Treatment Description:

*Treatment Provider: Name: 
Street:                                    City:                          State: 
Phone:

*Hospital: Name: 
Street:                                    City:                          State: 
Phone:

*Treated in Emergency/Urgent Care Room: Yes / No

*Overnight Hospitalization: Yes / No

*To whom reported: 

*Other workers injured / made ill in this event? Yes / No

*Fatality: Yes / No

*Describe the specific injury or illness: 

*Body Part(s) Affected: 

*Missed Work? Yes / No 1st date absent:

*Returned To Work? NA / Yes / No Date returned: 

*Restricted Work? Yes / No 1st date of restricted work: 

Motor Vehicle Accident (MVA)

*Accident Location: (street, city, state) Street:                          City:                          State:   

*Anyone else injured? Yes / No

*Company Vehicle? Yes / No

*Leased/Rented Vehicle? Yes / No Lease/Rental Company:

*Personal Vehicle? Yes / No

*Seat Belt Worn? Yes / No

*Cell Phone in use at time of accident? Yes / No

Additional Motor Vehicle Accident (MVA) Information

*Vehicle Towed? Yes / No

*Other Vehicle Towed? Yes / No

*Number of Vehicles Towed? 

*No. Of Injured:

Spill Information

*Material Spilled:

*Quantity:                           Source: 

Agency Notifications:

Third Party Information

*Description of Damage / Injury:

*Name Of Owner:

*Address: Street:                         
City:                          State:   

*Telephone Number:

Name Of Witness1:

Address: Street:                         
City:                          State:   

Telephone Number:

9/15/2009 Loss Prevention
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Investigation Team Position/Title PC Date

                                                                                                                        Yes / No                                         

                                                                                                                        Yes / No                                         

                                                                                                                        Yes / No                                         

                                                                                                                        Yes / No                                         

Name Of Witness2:

Address: Street:                         
City:                          State:   

Telephone Number:

Levels of Incidents Definitions:

Level 1: First Aid, WorkCare called, "less significant" near miss, and asset dammage (includes MVAs)
Level 2: Professional Medical Advice or Treatment
Level 3: Overnight hospitalization, fatality, or "significant near miss"

Levels of Incidents and Supervisor Reporting Requirements:

Supervisor reports to the H&S Staff and client (as required) ASAP but no later than outlined below:
Level 1: By the end of the same business day in which the incident was reported
Level 2: By the end of the same business day in which the incident was reported
Level 3: Immediately, but no later than 2 hours from the initial report

Investigation Team Members / Signed Initials

Other Investigators:

Investigation Team Description of Incident

   

Incident Level Determination
(Final determiniation made by Investigative Team) 
 Level 1   Level 2   Level 3 

Estimated Cost of Incident:
(including labor and expenses)
$

Contributing Factors: Conclusion (Describe in Detail Why Incident/Near Miss occurred)

No Contributing Factors: (Describe in Detail Why Incident/Near Miss occurred)

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

Root Cause(s) Analysis (RCA) - the Causitve Factors

Personal Factor

1 Lack of SKILL or KNOWLEDGE

2 Doing the job according to procedures or acceptable practices takes more TIME or EFFORT

3 Short-cutting procedures or acceptable practices is POSITIVELY REINFORCED or TOLERATED, rewarded or appreciated

4 IN THE PAST, did not follow procedures or acceptable practices and NO INCIDENT occurred

Job Factor

5 Lack of or inadequate operational PROCEDURES or work standards

6 Inadequate COMMUNICATION OF EXPECTATIONS regarding procedures or acceptable practices

7 Inadequate TOOLS or EQUIPMENT

External Factors

8 EXTERNAL factors

Root Cause(s) Analysis (RCA) - the Preventative Actions

RC No RCA
No

Solution(s): How to Prevent Incident / Near Miss
FROM Recurring Person Responsible Due Date Completed Verified/

Validated

                                                                                                                                                                                         

                                                                                                                                                                                         

                                                                                                                                                                                         

                                                                                                                                                                                         

Results of Solution Verification & Validation
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Reviewed By Position/Title Date
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Loss Prevention Observation

Print displays saved information only.

Section 1: General

Date and Time 9/15/2009 05:28 PM

Status Initial

Company  

Division  

Project Location  

LPO Type LPO Form - Driving (New) 

Task Observed  

Observee Name  

Observer  

Observee
Supervisor

 

Project    

 Other personnel (or any equipment) on site that is involved/part of
task being observed.

Equipment

Personnel

Other

Section 2: Background Information and Miscellaneous Comments

Weather
Conditions

Other

Section 3: *Observer's Positive Comments

Positive
Comments

Section 5: Solutions and Root Cause Analysis

Conclusion (Detail of Why the Questionable Item(s) Occurred).

Explanation of Root Cause(s) Analysis Numbers (RCA No):

1 Lack of SKILL or KNOWLEDGE 5 Lack of or inadequate operational
PROCEDURES or work standards

2 Doing the job according to procedures or
acceptable practices takes more TIME or
EFFORT

6 Inadequate COMMUNICATION OF
EXPECTATIONS regarding procedures
or acceptable practices

3 Short-cutting procedures or acceptable
practices is POSITIVELY REINFORCED or
TOLERATED, rewarded or appreciated

7 Inadequate TOOLS or EQUIPMENT
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4 IN THE PAST, did not follow procedures or
acceptable practices and NO INCIDENT occurred

8 EXTERNAL factors

Item
No

RCA
No

Solution(s): How to Prevent
Questionable Behavior From
Reocurring

Person
Responsible

Due
Date

Completed Verified
/
Validated

       

       

       

       

Results of Solution Verification & Validation

Section 6: Feedback and Review

Feedback Conducted By Date and Time

  

Standard Review

Reviewed By Position/Title Date

   

   

   

 

Desktop Quality Review

Reviewed By Position/Title Date

   

   

   

 

Field Verification & Validation

Reviewed By Position/Title Date

   

   

   

 

Initial - 09/15/2009 05:28 PM EST

Section 4: Observation

 Pre-Task Preparation Correct Questionable Comments

1 Does vehicle have the
“Comments on My Driving”
sticker mounted in plain sight
for vehicles behind to see
easily? ( for all ARCADIS owned
or leased vehicles) 

   

2 Vehicle inspection performed?    

3 Vehicle inspection checklist
used? 
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4 Seat and steering wheel
properly adjusted? 

   

5 Mirrors properly adjusted?    

6 Secure loose items    

 Driving - Smith System 5 Keys
- 1)Aim High in Steering®

Correct Questionable Comments

7 Looking 15 seconds ahead?    

8 Anticipates actions of others?    

9 Scans intersections prior to
“point of no return”? 

   

 Driving - Smith System 5 Keys
- 2)Get the Big Picture®

Correct Questionable Comments

10 Observing traffic ahead, to the
side and rear? 

   

11 Observing pedestrians, bicyclist
and animals 

   

12 Observing signs and signals?    

13 Adjusting speed for weather and
road conditions? 

   

 Driving - Smith System 5 Keys
- 3)Keep Your Eyes Moving®

Correct Questionable Comments

14 Checks mirrors every 6-8
seconds? 

   

15 Checks blind spot when
changing lanes? 

   

 Driving - Smith System 5 Keys
- 4)Leave Yourself An Out®

Correct Questionable Comments

16 Use 4 second rule as following
distance and adding 1 second
for each additional hazard? 

   

17 Stops 1 car length behind
vehicle ahead at intersections
and allows vehicle ahead to
move before accelerating? 

   

18 Stops 1 car length behind
intersection line 

   

19 Use “space cushions” in traffic    

20 Brakes early and gradually?    

 Driving - Smith System 5 Keys
- 5)Make Sure They See You®

Correct Questionable Comments

21 Establishes eye contact with
other drivers. 

   

22 Uses the horn properly to signal
others 

   

23 Uses turn signals appropriately?
 

   

 Parking and Backing Correct Questionable Comments

24 Maintains proper speed in
parking lot? 

   

25 Selects parking places to pull
through without backing? 

   

26 Backs into parking places when
pull through not available? 

   

27 Selects parking place away from
other vehicles/cart return when
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safe to do so? 

28 Checks the backing area first?    

29 Places cones around vehicle, if
applicable? 

   

30 Backs slowly and carefully?    

31 Looking at all sides when
backing? 

   

32 Backs no further than
necessary? 

   

33 Maintains eye contact with
pedestrians and other moving
vehicles in parking lot? 

   

34 Vehicle is legally parked?    

35 Sets parking brake and secures
vehicle? 

   

Total   % Safe 

LPO000000 - Initial - 09/15/2009 05:28 PM EST
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Loss Prevention Observation

Print displays saved information only.

Section 1: General

Date and Time 9/15/2009 05:27 PM

Status Initial

Company  

Division  

Project Location  

LPO Type LPO Form - Multi-Task 

Task Observed  

Observee Name  

Observer  

Observee
Supervisor

 

Project    

 Other personnel (or any equipment) on site that is involved/part of
task being observed.

Equipment

Personnel

Other

Section 2: Background Information and Miscellaneous Comments

Weather
Conditions

Other

Section 3: *Observer's Positive Comments

Positive
Comments

Section 5: Solutions and Root Cause Analysis

Conclusion (Detail of Why the Questionable Item(s) Occurred).

Explanation of Root Cause(s) Analysis Numbers (RCA No):

1 Lack of SKILL or KNOWLEDGE 5 Lack of or inadequate operational
PROCEDURES or work standards

2 Doing the job according to procedures or
acceptable practices takes more TIME or
EFFORT

6 Inadequate COMMUNICATION OF
EXPECTATIONS regarding procedures
or acceptable practices

3 Short-cutting procedures or acceptable
practices is POSITIVELY REINFORCED or
TOLERATED, rewarded or appreciated

7 Inadequate TOOLS or EQUIPMENT
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4 IN THE PAST, did not follow procedures or
acceptable practices and NO INCIDENT occurred

8 EXTERNAL factors

Item
No

RCA
No

Solution(s): How to Prevent
Questionable Behavior From
Reocurring

Person
Responsible

Due
Date

Completed Verified
/
Validated

       

       

       

       

Results of Solution Verification & Validation

Section 6: Feedback and Review

Feedback Conducted By Date and Time

  

Standard Review

Reviewed By Position/Title Date

   

   

   

 

Desktop Quality Review

Reviewed By Position/Title Date

   

   

   

 

Field Verification & Validation

Reviewed By Position/Title Date

   

   

   

 

Initial - 09/15/2009 05:27 PM EST

Section 4: Observation

 Pre-Task Preparation Correct Questionable Comments

1 WORK AUTHORIZATION AND
DOCUMENTATION - HASP,
permits, training records, utilty
clearance, client or
management authorization 

   

2 JSA, procedure or other work
standard reviewed 

   

3 SPSA performed prior to
beginning work/task 

   

9/15/2009 Loss Prevention

cfmxintranetlive/…/BBLRedirect.cfm?T… 2/4



4 PPE - Hand Protection    

5 PPE - Eye Protection    

6 PPE - Head Protection    

7 PPE - Body
Protection/Clothing/Tyvek 

   

8 PPE - Reflective Vest/High
Visibility Clothing 

   

9 PPE - Respiratory Protection    

10 Other PPE (Specify)    

 Performing Task Correct Questionable Comments

11 COMMUNICATION -
communicating with coworkers,
giving and following instructions
and signals, buddy system 

   

12 SPSA performed when task or
conditions change 

   

13 STOP WORK AUTHORITY used
when needed to address
potential hazards 

   

14 CHEMICAL/BIO/RAD
PROTECTION- Decontamination,
exclusion zones, air monitoring,
contamination prevention and
control 

   

15 LIFTING/PULLING/PUSHING -
BODY POSITION - no awkward
positions or postures, no
twisting or excessive reaching 

   

16 LIFTING/PULLING/PUSHING -
EXERTION - no excessive weight
or force, no straining, load
under control, stability 

   

17 SLIP/TRIP PREVENTION (other
than housekeeping) - selecting
path, eyes on path, speed,
footing 

   

18 FALL PREVENTION (elevated
work) - 3 points of contact,
ladders, stairs, mounting or
dismounting equipment, fall
arrest 

   

19 PINCH POINTS/LACERATIONS -
hands and body clear or
protected from being caught
between objects or equipment,
and striking or contacting sharp
edges 

   

20 STRUCK BY/LINE OF FIRE -
Protection or exposure control
from traffic, heavy equipment,
falling or flying objects,
mechanical equipment 

   

21 TOOLS AND EQUIPMENT -
selection, inspection and use of
hand and power tools, electrical
cords, hand augers, pumps,
hoses, etc. 

   

22 HEAVY EQUIPMENT AND
DRILLING - set-up, inspection,
operation, safe work practices,
eyes on task 
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23 OVERHEAD AND UNDERGROUND
UTILITIES - protecting and
protection from; mark out,
clearance distances, hand
clearing, spotters 

   

24 TRENCHING AND EXCAVATION -
inspection, shoring, sloping,
ladders, protection of
structures, fall prevention 

   

25 WORKING IN, ON OR NEAR
WATER - work practices, boating
safety, flotation devices 

   

26 ENERGY CONTROL - equipment
shutdown, lockout,
depressurizing, isolating,
securing 

   

27 FLORA AND FAUNA - protection
from poison ivy, bees, dogs,
ticks, thorns, snakes,
mosquitoes 

   

28 HOUSEKEEPING AND WASTE
DISPOSAL - walking and
working areas, storage,
cleaning, waste storage and
disposal 

   

29 Other (Specify)    

Total   % Safe 

LPO000000 - Initial - 09/15/2009 05:27 PM EST
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Appendix C 

 

Project Hazard Analyses and Job 
Loss Analyses 



Client Name

JSA ID

Job Name

Task Description

Project Number

Project Name

PIC Name

Project Manager

Status Name

Cretaion Date

NATIONAL GRID

841

General Industry-Driving - passenger vehicles

driving

B00366980000

FORT PLAIN - REMEDIAL DESIGN

NUSS, JAMES

CORBIN, ANDREW

(3) Completed

9/11/2009 10:36:15 AM

Job Loss Analysis

General

User Roles

Developer (Primary Contact) Golubski, Jason 9/11/2009 9/11/2009 Brien, Jason True

HASP Reviewer Webster, Charles 9/25/2009 9/11/2009 True Lynch, Edward True

Created By Lunin, Eric 9/11/2009 9/11/2009 Crowley, Kristina True

Role Employee Due Date Completed Approve Supervisor Active 
Employee

Reviewer Comments

HASP Reviewer Webster, Charles Approve 09/11/2009

Role Employee Approval 
Status

Completed 
Date

Comments

Job Steps

2 Pinch crush hazards to hands 
and fingers checking engine 
fluids or closing doors.

Identify and keep hands fingers 
away from pinch hazards from doors 
and vehicle hood or tailgate (if 
present).

1 Preforming Pre-trip inspections 1 Cuts scrapes to hands and 
fingers checking engine fluids

Use TRACK to plan inspection 
activity in the engine compartment.  
Wear protective gloves if reaching in 
poorly illuminated areas of the 
engine.

3 Awkward body positions 
checking tires, spare tire, 
undercarriage, or engine 
compartment.

Maintain neutral body positions and 
avoid awkward reaches under the 
vehicle or in engine compartment.

2 Vehicle loading and unloading 1 Object placement obstructing 
rear, side or blindspot view

Avoid placing objects in manner that 
does not obstruct view, brake 
equipment down to smaller more 
managebale size to keep low profile 
in vehicle. If hanging clothes in 
vehicle place in amnner that does 
not obstruct blind spots

4 Failure to inspect vehicle 
emergency equipment may 
result in extensive vehicle 
damage or delay treatment in 
the event of injury

Conduct equipment inspections by 
visibly inspecting fire extinguisher 
and first aid kit for cleanliness, in 
date items/tags, readiness for use.

Job 
Step

Job Step Description Potential Hazard Critical Action HSP Reference



4 Routine maintenance 1 Pinch crush hazards to hands 
and fingers replacing engine 
fluids or closing doors/hood.

Inspect and indetify pinch and crush 
hazards and keep hands/fingers 
clear when closing hood, tailgates, 
or doors.

4 Use of radar detectors 
encourages speeding resulting 
in increased risk for accident or 
injury

Use of radar detectors and similar 
devices is prohibited.

2 Burn hazards to hand form 
checking/replacing fluids in 
engine compartment

When practical allow engine to cool 
prior to servicing or adding fluids. 
Use protective gloves.

4 Failing to use Wright Express 
for vehicles equipped with fuel 
card impairs maintenace 
tracking that could affect 
vehicle safety

If vehicle is assigned a Wright 
Express Card, use the card so 
accurate maintenance tracking can 
be performed by LeasePlan.

3 Vehicle damage from improper 
fuse replacement

Never replace a fuse with a higher 
amperage than the one being 
replaced. Only replace fuses of type 
being replaced.

3 Obstuction of vehicle safety 
equipment caused by object 
placment in vehicle.

Keep emergency equipment clear 
and unobstructed to ensure ready 
availablity.

2 Vehicle loading and unloading 2 Unsecure objects causing 
pedal, steering or gear shift 
obstruction or injury  during 
vehicle operation.

Secure all loads in vehicle (both in 
the bed of trucks and in passenger 
cabin) to prevent unanticipated 
movment or shifting that could injure 
driver, passenger, or affect safe 
operation of vehicle.

3 Vehicle operation 1 Failure to use Smith System "5-
Keys" increases risk of accident 
and injruy.

Use Smith System "5-Keys", 
maintain space cushion around 
vehicle, maintain 4 second rule and 
add (second for each addtional 
hazard (wet roads, snow, etc).  
Brake gradual, keep eyes moving, 
check mirrors every 6-8 seconds, 
use turn signals, focus on relavent 
objects, use early lane positioning 
when approaching turns.

3 Cell phone use increases risk 
of accidnt and injury

Avoid using cell phones in any 
capacity when operating a vehicle, 
check client for cell use on project 
sites and follow requirements. 
Follow all local laws.

2 Injury or death from failure to 
wear seatbelt

Always wear seatbelts even if driving 
short distances off of a public 
roadway.

Supplies

Traffic Control Other Roadway emergency kit Required

Miscellaneous first aid kit Required

Miscellaneous fire extinguisher Required

Communication Devices mobile phone Required

Type Supply Description Required



Appendix D 

 

MSDS Sheets



Material Safety Data Sheet Collection 

 

Benzene 

 BEN2200 
DSC60 RTF Template version: 2005-05-13-03 

Issue Date: 2005-05  

 

Copyright © 2005 by Genium Group, Inc. Any commercial use or reproduction without the publisher’s permission is prohibited. Judgments as to the suitability of information herein for the purchaser’s 
purposes are necessarily the purchaser’s responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no warranties, makes no 
representations, and assumes no responsibility as to the accuracy or suitability of such information for application to the purchaser’s intended purpose or for consequences of its use. 

 Section 1 - Chemical Product and Company Identification 54/60 
Material Name: Benzene CAS Number: 71-43-2 
Chemical Formula: C6H6 
Structural Chemical Formula: C6H6 
EINECS Number: 200-753-7 
ACX Number: X1001488-9 
Synonyms: Benzene; BENZENE; (6)ANNULENE; BENZEEN; BENZEN; BENZIN; BENZINE; BENZOL; BENZOL 

90; BENZOLE; BENZOLENE; BENZOLO; BICARBURET OF HYDROGEN; CARBON OIL; COAL NAPHTHA; 
CYCLOHEXATRIENE; EPA PESTICIDE CHEMICAL CODE 008801; FENZEN; MINERAL NAPHTHA; MOTOR 
BENZOL; NITRATION BENZENE; PHENE; PHENYL HYDRIDE; POLYSTREAM; PYROBENZOL; 
PYROBENZOLE 

General Use: Manufacture of chemicals including styrene, dyes, and many other organic chemicals. Has been used in 
artificial leather, linoleum, oil cloth, airplane dopes, lacquers; as solvent for waxes, resins, oils etc. 

 May also be a minor component of gasoline, petrol. 
 Exposure should be minimized by use in closed systems. 
 Handling procedures and control measures should be evaluated for exposure before commencement of use in plant 

operations. 

 Section 2 - Composition / Information on Ingredients 
Name CAS % 
benzene 71-43-2 99.9 

OSHA PEL 
TWA: 1 ppm; STEL: 5 ppm. 

ACGIH TLV 
TWA: 0.5 ppm; STEL: 2.5 ppm; 
skin. 

NIOSH REL 
TWA: 0.1 ppm; STEL: 1 ppm. 

IDLH Level 
500 ppm. 

DFG (Germany) MAK 
Skin. 

Section 3 - Hazards Identification 

2
3

0
—

Fire Diamond  
0 1 2 3 4

Flammability
Toxicity

Body Contact
Reactivity

Chronic

ChemWatch Hazard Ratings

Min Low Moderate High Extreme 

3

0

3

HMIS

Health

Flammability

Reactivity
 

  ANSI Signal Word 

Danger! 
 Flammable

   

  Emergency Overview  
Colorless liquid; sweet odor. Irritating to eyes/skin/respiratory tract. Toxic. Other Acute Effects: headache, 
dizziness, drowsiness. Absorbed through skin. Chronic Effects: dermatitis, leukemia, bone marrow damage. 
Carcinogen. Reproductive effects. Flammable. 

Potential Health Effects 
Target Organs: blood, central nervous system (CNS), bone marrow, eyes, upper respiratory system, skin 
Primary Entry Routes: inhalation, skin contact 
Acute Effects  
Inhalation: The vapor is discomforting to the upper respiratory tract and lungs and may be harmful if inhaled. 
 If exposure to highly concentrated solvent atmosphere is prolonged this may lead to narcosis, unconsciousness, even 

coma and possible death. 



2005-05 Benzene BEN2200 

Copyright © 2005 Genium Group, Inc. Any commercial use or reproduction without the publisher’s permission is prohibited. Page 2 of 6 

 Acute effects from inhalation of high concentrations of vapor are pulmonary irritation, including coughing, with 
nausea; central nervous system depression - characterized by headache and dizziness, increased reaction time, fatigue 
and loss of coordination. 

 Inhalation hazard is increased at higher temperatures. 
 The symptoms of acute exposure to high vapor concentrations include confusion, dizziness, tightening of the leg 

muscles and pressure over the forehead followed by a period of excitement. If exposure continues the casualty 
quickly becomes stupefied and lapses into a coma with narcosis. 

 Effects of inhalation may include nausea, vomiting headache, dizziness, drowsiness, weakness, sometimes preceded 
by brief periods of exhilaration, or euphoria, irritability, malaise, confusion, ataxia, staggering, weak and rapid pulse, 
chest pain and tightness with breathlessness, pallor, cyanosis of the lips and fingertips and tinnitus. Severe exposures 
may produce blurred vision, shallow, rapid breathing, delirium, cardiac arrhythmias, unconsciousness, deep 
anesthesia, paralysis and coma characterized by motor restlessness, tremors and hyperreflexia (occasionally preceded 
by convulsions). Polyneuritis and persistent nausea, anorexia, muscular weakness, headache, drowsiness, insomnia 
and agitation may also occur. Two-three weeks after the exposure, nervous irritability, breathlessness and unsteady 
gait may still persist; cardiac distress and an unusual dicoloration of the skin may be evident for up to four weeks. 
Hemotoxicity is not normally a feature of acute exposures although anemia, thrombocytopenia, petechial hemorrhage, 
and spontaneous internal bleeding have been reported. Fatal exposures may result from asphyxia, central nervous 
system depression, cardiac and respiratory failure and circulatory collapse; sudden ventricular fibrillation may also be 
fatal. 

 Death may be sudden or may be delayed for 24 hours. Central nervous system, respiratory or hemorrhagic 
complications may occur up to five days after the exposure and may be lethal; pathological findings include 
respiratory inflammation with edema, and lung hemorrhage, renal congestion, cerebral edema and extensive petechial 
hemorrhage in the brain, pleurae, pericardium, urinary tract, mucous membrane and skin. 

 Exposure to toxic levels has also produced chromosome damage. 
Eye: The liquid is highly discomforting to the eyes, may be harmful following absorption and is capable of causing a 

mild, temporary redness of the conjunctiva (similar to wind-burn), temporary impairment of vision and/or other 
transient eye damage/ulceration. 

 The vapor is moderately discomforting to the eyes. 
 The material may produce severe irritation to the eye causing pronounced inflammation. Repeated or prolonged 

exposure to irritants may produce conjunctivitis. 
Skin: The liquid may produce skin discomfort following prolonged contact. 
 Defatting and/or drying of the skin may lead to dermatitis. Open cuts, abraded or irritated skin should not be exposed 

to this material. 
 Toxic effects may result from skin absorption. 
 The material may cause skin irritation after prolonged or repeated exposure and may produce a contact dermatitis 

(nonallergic). This form of dermatitis is often characterized by skin redness (erythema) and swelling (edema) which  
may progress to vesiculation, scaling and thickening of the epidermis. Histologically there may be intercellular edema 
of the spongy layer (spongiosis) and intracellular edema of the epidermis. 

Ingestion: The liquid is discomforting to the gastrointestinal tract and may be harmful if swallowed. 
 Ingestion may result in nausea, pain, vomiting. Vomit entering the lungs by aspiration may cause potentially lethal 

chemical pneumonitis. 
Carcinogenicity: NTP - Class 1, Known to be a carcinogen; IARC - Group 1, Carcinogenic to humans; OSHA - Listed 

as a carcinogen; NIOSH - Listed as carcinogen; ACGIH - Class A2, Suspected human carcinogen; EPA - Class A, 
Human carcinogen; MAK - Class A1, Capable of inducing malignant tumors as shown by experience with humans. 

Chronic Effects: Liquid is an irritant and may cause burning and blistering of skin on prolonged exposure. 
 Chronic exposure may cause headache, fatigue, loss of appetite and lassitude with incipient blood effects including 
anemia and blood changes. 

 Benzene is a myelotoxicant known to suppress bone-marrow cell proliferation and to induce hematologic disorders in 
humans and animals. 

 Signs of benzene-induced aplastic anemia include suppression off leukocytes (leukopenia), red cells (anemia), platelets 
(thromocytopenia) or all three cell types (pancytopenia). Classic symptoms include weakness, purpura, and 
hemorrhage. The most significant toxic effect is insidious and often irreversible injury to the blood forming tissue. 
Leukemia may develop. 

Section 4 - First Aid Measures 
Inhalation: Remove to fresh air. 
 Lay patient down. Keep warm and rested. 
 If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to 

hospital or doctor.  
Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with 

fresh running water. Ensure irrigation under eyelids by occasionally lifting the upper and lower lids. 
 Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be 

undertaken by skilled personnel. 
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Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water). 
 Wash affected areas thoroughly with water (and soap if available). 
 Seek medical attention in event of irritation. 
Ingestion: Contact a Poison Control Center. 
 Do NOT induce vomiting. Give a glass of water. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 

Note to Physicians: For acute or short-term repeated exposures to petroleum distillates or related hydrocarbons: 
 1.Primary threat to life from pure petroleum distillate ingestion and/or inhalation is respiratory failure. 
 2.Patients should be quickly evaluated for signs of respiratory distress (e.g. cyanosis, tachypnea, intercostal retraction, 
obtundation) and given oxygen. Patients with inadequate tidal volumes or poor arterial blood gases (pO2 <50 mm Hg 
or pCO2 >50 mm Hg) should be intubated. 

 3.Arrhythmias complicate some hydrocarbon ingestion and/or inhalation and electrocardiographic evidence of 
myocardial injury has been reported; intravenous lines and cardiac monitors should be established in obviously 
symptomatic patients. The lungs excrete inhaled solvents, so that hyperventilation improves clearance. 

 4.A chest x-ray should be taken immediately after stabilization of breathing and circulation to document aspiration and 
detect the presence of pneumothorax. 

 5.Epinephrine (adrenalin) is not recommended for treatment of bronchospasm because of potential myocardial 
sensitization to catecholamines. 

 Inhaled cardioselective bronchodilators (e.g. Alupent, Salbutamol) are the preferred agents, with aminophylline a 
second choice. 

 6.Lavage is indicated in patients who require decontamination; ensure use of cuffed endotracheal tube in adult patients. 
 Consider complete blood count. Evaluate history of exposure. 

Section 5 - Fire-Fighting Measures 
Flash Point: -11 °C Closed Cup 
Autoignition Temperature: 562 °C 
LEL: 1.3% v/v 
UEL: 7.1% v/v 
Extinguishing Media: Foam, dry chemical powder, BCF (where regulations 

permit), carbon dioxide. 
 Water spray or fog - Large fires only. 
General Fire Hazards/Hazardous Combustion Products: Liquid and vapor are highly 

flammable. 
 Severe fire hazard when exposed to heat, flame and/or oxidizers. 
 Vapor forms an explosive mixture with air. 
 Severe explosion hazard, in the form of vapor, when exposed to flame or spark. Vapor 

may travel a considerable distance to source of ignition. 
 Heating may cause expansion/decomposition with violent rupture of containers. 
 On combustion, may emit toxic fumes of carbon monoxide (CO). 
Fire Incompatibility: Avoid contamination with oxidizing agents i.e. nitrates, oxidizing acids, chlorine bleaches, 

pool chlorine etc. as ignition may result. 
Fire-Fighting Instructions: Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear full body protective clothing with breathing apparatus. Prevent, by 

any means available, spillage from entering drains or waterways. Consider evacuation. 
 Fight fire from a safe distance, with adequate cover. 
 If safe, switch off electrical equipment until vapor fire hazard removed. 
 Use water delivered as a fine spray to control fire and cool adjacent area. 
 Avoid spraying water onto liquid pools. 
 Do not approach containers suspected to be hot. 
 Cool fire-exposed containers with water spray from a protected location. 
 If safe to do so, remove containers from path of fire. 
 Equipment should be thoroughly decontaminated after use. 

Section 6 - Accidental Release Measures 
Small Spills: Remove all ignition sources. Clean up all spills immediately. 
 Avoid breathing vapors and contact with skin and eyes. 
 Control personal contact by using protective equipment. 
 Contain and absorb small quantities with vermiculite or other absorbent material. Wipe up. Collect 

residues in a flammable waste container. 
Large Spills: Pollutant - contain spillage. Clear area of personnel and move upwind. 
 Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. Consider evacuation. 
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 No smoking, bare lights or ignition sources. Increase ventilation. 
 Stop leak if safe to do so. Water spray or fog may be used to disperse/absorb vapor. Contain spill with sand, earth or 

vermiculite. 
 Use only spark-free shovels and explosion proof equipment. 
 Collect recoverable product into labeled containers for recycling. 
 Absorb remaining product with sand, earth or vermiculite. 
 Collect solid residues and seal in labeled drums for disposal. 
 Wash area and prevent runoff into drains. 
 If contamination of drains or waterways occurs, advise emergency services. 

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
Handling Precautions: Avoid all personal contact, including inhalation. 
 Wear protective clothing when risk of exposure occurs. 
 Use in a well-ventilated area. Prevent concentration in hollows and sumps. 
 DO NOT enter confined spaces until atmosphere has been checked. 
 Avoid smoking, bare lights, heat or ignition sources. 
 When handling, DO NOT eat, drink or smoke. 
 Vapor may ignite on pumping or pouring due to static electricity. 
 DO NOT use plastic buckets. Ground and secure metal containers when dispensing or pouring product. Use spark-free 

tools when handling. 
 Avoid contact with incompatible materials. 
 Keep containers securely sealed. Avoid physical damage to containers. 
 Always wash hands with soap and water after handling. 
 Work clothes should be laundered separately. 
 Use good occupational work practices. Observe manufacturer's storing and handling recommendations. Atmosphere 

should be regularly checked against established exposure standards to ensure safe working conditions. 
Recommended Storage Methods: Metal can; metal drum. Packing as recommended by manufacturer. 
 Check all containers are clearly labeled and free from leaks. 
Storage Requirements: Store in original containers in approved flame-proof area. 
 No smoking, bare lights, heat or ignition sources. 
 DO NOT store in pits, depressions, basements or areas where vapors may be trapped. Keep containers securely sealed. 
 Store away from incompatible materials in a cool, dry well ventilated area. 
 Protect containers against physical damage and check regularly for leaks. 
 Observe manufacturer's storing and handling recommendations. 
Regulatory Requirements: Follow applicable OSHA regulations. 

Section 8 - Exposure Controls / Personal Protection 
Engineering Controls: Use in a well-ventilated area. Local exhaust ventilation usually required.  
 If risk of overexposure exists, wear NIOSH-approved respirator.  
 Correct fit is essential to obtain adequate protection. NIOSH-approved self contained breathing apparatus (SCBA) may 

be required in some situations.  
 Provide adequate ventilation in warehouse or closed storage area.  
Personal Protective Clothing/Equipment:  
Eyes: Chemical goggles. Full face shield. 
 Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 
Hands/Feet: Nitrile gloves; Neoprene gloves. 
 Safety footwear. 
 Do NOT use this product to clean the skin. 
Respiratory Protection: 
Exposure Range >1 to 10 ppm: Air Purifying, Negative Pressure, Half Mask 
Exposure Range >10 to 100 ppm: Air Purifying, Negative Pressure, Full Face 
Exposure Range >100 to 1000 ppm: Supplied Air, Constant Flow/Pressure Demand, Full Face 
Exposure Range >1000 to unlimited ppm: Self-contained Breathing Apparatus, Pressure Demand, Full Face 
Cartridge Color: black 
Note: must change cartridge at beginning of each shift 

Other: Overalls. Eyewash unit. Barrier cream. Skin cleansing cream. 
Glove Selection Index: 
PE/EVAL/PE ............................ Best selection 
PVA .......................................... Best selection 
TEFLON ................................... Best selection 
VITON ...................................... Best selection 
VITON/NEOPRENE ................ Best selection 
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NITRILE+PVC ......................... Poor to dangerous choice for other than short-term immersion 
BUTYL ..................................... Poor to dangerous choice for other than short-term immersion 
NITRILE ................................... Poor to dangerous choice for other than short-term immersion 
NEOPRENE.............................. Poor to dangerous choice for other than short-term immersion 
PVC........................................... Poor to dangerous choice for other than short-term immersion 
NATURAL RUBBER............... Poor to dangerous choice for other than short-term immersion 
BUTYL/NEOPRENE ............... Poor to dangerous choice for other than short-term immersion 

Section 9 - Physical and Chemical Properties 
Appearance/General Info: Clear, highly flammable liquid; floats on water. Characteristic aromatic odor. Highly 

volatile. Mixes with alcohol, chloroform, ether, carbon disulfide, carbon tetrachloride, glacial acetic acid, acetone and 
oils. 

Physical State: Liquid 
Vapor Pressure (kPa): 9.95 at 20 °C 
Vapor Density (Air=1): 2.77  
Formula Weight: 78.12 
Specific Gravity (H2O=1, at 4 °C): 0.879 at 20 °C 
Evaporation Rate: Fast 

pH: Not applicable 
pH (1% Solution): Not applicable. 
Boiling Point: 80.1 °C (176 °F) 
Freezing/Melting Point: 5.5 °C (41.9 °F) 
Volatile Component (% Vol): 100 
Water Solubility: 0.18 g/100 g of water at 25 °C 

Section 10 - Stability and Reactivity 
Stability/Polymerization/Conditions to Avoid: Product is considered stable. Hazardous polymerization will not occur. 
Storage Incompatibilities: Avoid reaction with oxidizing agents. 

Section 11 - Toxicological Information 
Toxicity 
Oral (man) LDLo: 50 mg/kg 
Oral (rat) LD50: 930 mg/kg 
Inhalation (rat) LC50: 10000 ppm/7h 
Inhalation (human) LCLo: 2000 ppm/5m 
Inhalation (man) TCLo: 150 ppm/1y - I 
Inhalation (human) TCLo: 100 ppm 
Reproductive effector in rats 
 
Irritation 
Skin (rabbit): 20 mg/24 hr - mod 
Eye (rabbit): 2 mg/24 hr - SEVERE 

See RTECS CY 1400000, for additional data. 

 Section 12 - Ecological Information 
Environmental Fate: If released to soil, it will be subject to rapid volatilization near the surface and that which does 

not evaporate will be highly to very highly mobile in the soil and may leach to groundwater. It may be subject to 
biodegradation based on reported biodegradation of 24% and 47% of the initial 20 ppm in a base-rich para-brownish 
soil in 1 and 10 weeks, respectively. It may be subject to biodegradation in shallow, aerobic groundwaters, but 
probably not under anaerobic conditions. If released to water, it will be subject to rapid volatilization; the half-life for 
evaporation in a wind-wave tank with a moderate wind speed of 7.09 m/sec was 5.23 hours; the estimated half-life for 
volatilization from a model river one meter deep flowing 1 m/sec with a wind velocity of 3 m/sec is estimated to be 2.7 
hours at 20 °C. It will not be expected to significantly adsorb to sediment, bioconcentrate in aquatic organisms or 
hydrolyze. It may be subject to biodegradation based on a reported biodegradation half-life of 16 days in an aerobic 
river die-away test. In a marine ecosystem biodegradation occurred in 2 days after an acclimation period of 2 days and 
2 weeks in the summer and spring, respectively, whereas no degradation occurred in winter. According to one 
experiment, it has a half-life of 17 days due to photodegradation which could contribute to removal in situations of 
cold water, poor nutrients, or other conditions less conductive to microbial degradation. If released to the atmosphere, 
it will exist predominantly in the vapor phase. Gas-phase will not be subject to direct photolysis but it will react with 
photochemically produced hydroxyl radicals with a half-life of 13.4 days calculated using an experimental rate 
constant for the reaction. The reaction time in polluted atmospheres which contain nitrogen oxides or sulfur dioxide is 
accelerated with the half-life being reported as 4-6 hours. Products of photooxidation include phenol, nitrophenols, 
nitrobenzene, formic acid, and peroxyacetyl nitrate. It is fairly soluble in water and is removed from the atmosphere in 
rain.  
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Ecotoxicity: LC50 Clawed toad (3-4 wk after hatching) 190 mg/l/48 hr /Conditions of bioassay not specified; LC50 
Morone saxatilis (bass) 5.8 to 10.9 ppm/96 hr /Conditions of bioassay not specified; LC50 Poecilia reticulata (guppy) 
63 ppm/14 days /Conditions of bioassay not specified; LC50 Salmo trutta (brown trout yearlings) 12 mg/l/1 hr (static 
bioassay); LD50 Lepomis macrochirus (bluegill sunfish) 20 mg/l/24 to 48 hr /Conditions of bioassay not specified; 
LC100 Tetrahymena pyriformis (ciliate) 12.8 mmole/l/24 hr /Conditions of bioassay not specified; LC50 Cancer magister 
(crab larvae) stage 1, 108 ppm/96 hr /Conditions of bioassay not specified; LC50 Crangon franciscorum (shrimp) 20 
ppm/96 hr /Conditions of bioassay not specified  

Henry's Law Constant: 5.3 x10-3 
BCF: eels 3.5 
Biochemical Oxygen Demand (BOD): 1.2 lb/lb, 10 days 
Octanol/Water Partition Coefficient: log Kow = 2.13 
Soil Sorption Partition Coefficient: Koc = woodburn silt loam 31 to 143 

Section 13 - Disposal Considerations 
Disposal: Consult manufacturer for recycling options and recycle where possible.  
 Follow applicable federal, state, and local regulations.  
 Incinerate residue at an approved site.  
 Recycle containers where possible, or dispose of in an authorized landfill.  

Section 14 - Transport Information 
DOT Hazardous Materials Table Data (49 CFR 172.101): 

Shipping Name and Description: Benzene 
ID: UN1114 
Hazard Class: 3 - Flammable and combustible liquid 
Packing Group: II - Medium Danger 
Symbols:  
Label Codes: 3 - Flammable Liquid 
Special Provisions: IB2, T4, TP1 
Packaging:  Exceptions: 150  Non-bulk: 202  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 5 L  Cargo aircraft only: 60 L 
Vessel Stowage:  Location: B  Other: 40 

Section 15 - Regulatory Information 
EPA Regulations: 

RCRA 40 CFR: Listed U019 Toxic Waste, Ignitable Waste 
CERCLA 40 CFR 302.4: Listed per CWA Section 311(b)(4), per RCRA Section 3001, per CWA Section 307(a), per 

CAA Section 112 10 lb (4.535 kg) 
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed  
TSCA: Listed 

Section 16 - Other Information 
Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 

responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no 
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for 
application to the purchaser’s intended purpose or for consequences of its use. 
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 Section 1 - Chemical Product and Company Identification 50/60 
Material Name: Coal Tar Creosote CAS Number: 8001-58-9 
Chemical Formula: No data found. 
EINECS Number: 232-287-5 
ACX Number: X1002891-0 
Synonyms: AWPA #1; BRICK OIL; COAL TAR CREOSOTE; COAL TAR CRESOTE; COAL TAR OIL; 

CREOSOTE; CREOSOTE OIL; CREOSOTE P1; CREOSOTE,FROM COAL TAR; CREOSOTUM; CRESYLIC 
CREOSOTE; DEAD OIL; EPA PESTICIDE CHEMICAL CODE 025004; HEAVY OIL; HODGSONS CREOSOTE; 
LIQUID PITCH OIL; NAPHTHALENE OIL; PRESERV-O-SOTE; SAKRESOTE 100; TAR OIL; WASH OIL 

Derivation: By distillation of coal tar produced by high-temperature carbonization of bituminous coal; by mixing 
strained naphthalene oil, wash oil, and strained or light anthracene oil; as a by-product of conventional coal coking. 

General Use: Used mainly as a wood preservative for railroad ties, poles, fence posts, marine pilings, and other lumber 
for outdoor use; as a water-proofing agent, fuel oil constituent, frothing agent for mineral separation, tap hole 
refractory cement, and lubricant for die molds. Used only in limited quantities as an animal and bird repellent, animal 
dip, and insecticide (ovicide). 

 Section 2 - Composition / Information on Ingredients 
Name CAS % 
Coal tar creosote 8001-58-9 Consists of aromatic hydrocarbons, 
anthracene, naphthalene, and phenanthrene derivatives; some tar acids; and tar bases. Polycylic aromatic 
hydrocarbons make up at least 75%. * Creosote contains several carcinogenic polycyclic aromatic hydrocarbons 
including benz[a]anthracene, benzo[a]pyrene, and dibenz[a,h]anthracene. 

OSHA PEL 
 

ACGIH TLV 
 

NIOSH REL 
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  Emergency Overview  
Colorless (pure) or yellow to black (industrial) liquid; aromatic smoky smell. Severely irritating to 
eyes/skin/respiratory tract. Probable human carcinogen. Combustible. 

Potential Health Effects 
Target Organs: Eyes, skin, bladder, kidneys, and respiratory system 
Primary Entry Routes: Inhalation, skin absorption, and skin and/or eye contact 
Acute Effects  Note! Phenol and phenolic derivatives of various aromatic hydrocarbons (tar acids), present in low 

concentrations, are the constituents most likely to be responsible for acute toxicity. 
Inhalation: Inhalation of vapors causes moderate irritation to the nose, throat, and upper respiratory tract. 
Eye: Contact with liquid causes conjunctivitis (inflammation of the eye's lining), keratitis (corneal inflammation), or 

corneal burns with scarring. May cause loss of vision. 
Skin: Contact causes irritation, burning, itching, redness, pigment changes, dermatitis (a rash of redness and bumps), 

or burns. Photosensitization (worsening of rash with exposure to sunlight) may occur. 
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Ingestion: Causes salivation, nausea; vomiting; gastrointestinal tract irritation or bleeding; abdominal pain; rapid, 
thready pulse; vertigo; headaches; loss of pupillary reflexes; hypothermia; cyanosis; respiratory distress; shock and 
mild convulsions. Large doses may be fatal. 

Carcinogenicity: NTP - Not listed; IARC - Group 2A, Probably carcinogenic to humans; OSHA - Not listed; NIOSH - 
Not listed; ACGIH - Not listed; EPA - Class B1, Probable human carcinogen based on epidemiologic studies; MAK - 
Not listed. 

Medical Conditions Aggravated by Long-Term Exposure: Skin disorders. 
Chronic Effects: Include dermatitis and, possibly, skin cancer or other forms of cancer. An increased risk of scrotal 
cancer for creosote-exposed brick makers was indicated in a worker mortality analysis. Epidemiological studies of 
coke oven workers reveal increased incidences of lung, bladder, prostate, pancreas, and intestinal cancer.  

Section 4 - First Aid Measures 
Inhalation: Remove exposed person to fresh air, monitor for respiratory distress, and support 

breathing as needed.  
Eye Contact:  Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush 

immediately and continuously with flooding amounts of water until transported to an emergency 
medical facility. Consult a physician or ophthalmologist immediately. 

Skin Contact:  Quickly remove contaminated clothing. Prior to washing and if readily available, use undiluted 
polyethylene glycol 300 to 400. Wash affected area with soap and flooding amounts of water for at least 15 min. Do 
not rub or apply pressure to the affected skin, apply any oily substance or use hot water to rinse. For reddened or 
blistered skin, consult a physician. 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. 
Rinse the mouth several times with cold water. Unless the poison control center advises otherwise, have the 
conscious and alert person drink 1 to 2 glasses of water. Do not induce vomiting! Keep victim warm and at rest. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Creosote may be detected in urine. 
Special Precautions/Procedures: An exposed person should examine their skin periodically for growths, changes in 
warts or moles, and sores that do not heal. 

Section 5 - Fire-Fighting Measures 
Flash Point: 165.2 °F (74 °C), Closed Cup 
Autoignition Temperature: 637 °F (336 °C) 
LEL: None reported. 
UEL: None reported. 
Flammability Classification: OSHA IIIA combustible liquid 
Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray or 

regular foam. For large fires, use water spray, fog or regular foam. 
General Fire Hazards/Hazardous Combustion Products: Include carbon oxides. Coal 

tar creosote may present a vapor explosion hazard indoors, outdoors, and in sewers. 
Vapors may travel to an ignition source and flash back. 

Fire-Fighting Instructions: If feasible and without undue risk, remove containers from 
fire hazard area. Otherwise use water spray to cool fire-exposed containers until well after 
they are extinguished. Do not release runoff from fire control methods to sewers or waterways. Because fire may 
produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-
demand or positive-pressure mode. Also, wear full protective clothing. Stay away from ends of tanks. For massive 
fire in cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire 
burn. Immediately leave area if you hear a rising sound from venting safety device or notice any fire-caused tank 
discoloration as a BLEVE (boiling liquid expanding vapor explosion) may be imminent. Isolate area for 1/2 mile in 
all directions if fire involves tank, rail car or tank truck. Fully decontaminate or properly dispose of personal 
protective clothing.  

Section 6 - Accidental Release Measures 
Spill/Leak Procedures: Notify safety personnel. Isolate hazard area, deny entry, and stay upwind of 

spills. Shut off all ignition sources. Cleanup personnel should protect against vapor inhalation and 
skin and eye contact. 

Small Spills: Take up with earth, sand, vermiculite, or other absorbent, noncombustible material and 
place in suitable containers for later disposal. 

Large Spills: Consider initial downwind evacuation for at least 300 meters (1000 feet). For large spills, dike far 
ahead of liquid spill for later disposal. Water spray may reduce vapor. Do not release into sewers or waterways. Use 
nonsparking tools during clean-up. 

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 
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Section 7 - Handling and Storage 
Handling Precautions: Avoid vapor inhalation and skin and eye contact. Use ventilation sufficient to reduce airborne 

exposures to nonhazardous levels (Sec. 2). Wear protective gloves, goggles, and clothing to avoid contact. Wear 
respiratory protection when necessary (Sec. 8). Consult your industrial hygienist. Practice good personal hygiene 
procedures to avoid inadvertently ingesting this material. Keep away from ignition sources. 

 Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 
eating, drinking, smoking, using the toilet, or applying cosmetics.  

Recommended Storage Methods: Store in a cool, dry, well-ventilated area away from heat and ignition sources. Store 
coal tar creosote as close to area of use as possible to minimize transporting distance. Avoid physical damage to 
containers.  

Regulatory Requirements: Follow applicable OSHA regulations. 

Section 8 - Exposure Controls / Personal Protection 
Engineering Controls: Enclose all operations and/or ventilate at the site of release to avoid vapor dispersion into the 

work area. To prevent static sparks, electrically ground and bond all containers and equipment. Provide general or 
local exhaust ventilation systems equipped with high-efficiency particulate filters to maintain airborne concentrations 
below OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the 
work area by controlling it at its source.  

Administrative Controls: Preplacement and periodic medical examinations of exposed workers emphasizing 
respiratory, skin, liver, and kidney disorders, including comprehensive work and medical history, physical 
examination, CXR, PFTs, urinalysis, LFT, and sputum cytology as the attending physician considers appropriate. 
Educate workers about the health and safety hazards associated with coal tar creosote. 

Personal Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent 
any skin contact. With breakthrough times of >8 hr, butyl rubber, Teflon, and Viton are recommended materials. 
Frequent change of protective garments is an additional protective measure. Wear protective eyeglasses or chemical 
safety goggles and face shield, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Contact lenses are 
not eye protective devices. Appropriate eye protection must be worn instead of contact lenses. 
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator 

regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. (The following 
respirator recommendations are for coal tar pitch volatiles.) For concentrations above the NIOSH REL or at any 
detectable concentrations, wear a SCBA that has a full facepiece and is operated in a pressure-demand or other 
positive-pressure mode; or any supplied-air respirator that has a full facepiece and is operated in a pressure-demand 
or other positive-pressure mode in combination with an auxiliary SCBA operated in pressure-demand or other 
positive-pressure mode. Select respirator based on its suitability to provide adequate worker protection for given 
working conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine 
operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air- purifying respirators do 
not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory 
protection program that includes at least: medical certification, training, fit-testing, periodic environmental 
monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 

Other: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this material from your 
shoes and clean personal protective equipment. Make emergency eyewash stations, safety/quick-drench showers, and 
washing facilities available in work area. 

Section 9 - Physical and Chemical Properties 
Appearance/General Info: Colorless (pure) or yellow to black (industrial); aromatic smoky smell. 
Physical State: Oily liquid 
Specific Gravity (H2O=1, at 4 °C): 1.07 to 1.08 at 

68 °F (20 °C) 
Boiling Point: 381 to 752 °F (194 to 400 °C) 
Water Solubility: Slightly soluble 

Other Solubilities: Soluble in alcohol; ether; glycerin; 
dimethyl sulfate; fixed or volatile oils; in solution of 
fixed alkali hydroxides. 

Section 10 - Stability and Reactivity 
Stability/Polymerization/Conditions to Avoid: Coal tar creosote is stable at room temperature in closed containers 

under normal storage and handling conditions. Hazardous polymerization cannot occur. Avoid excessive heat and 
contact with chlorosulfonic acid. 

Storage Incompatibilities: Creosote oil mixed with chlorosulfonic acid in a closed container causes an increase in 
temperature and pressure. 

Hazardous Decomposition Products: Thermal oxidative decomposition of coal tar creosote can produce carbon 
oxides and thick, black, acrid smoke. 
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Section 11 - Toxicological Information 
Acute Oral Effects: 
   Rat, oral, LD50: 725 mg/kg. 
   Mouse, oral, LD50: 433 mg/kg. 
Other Effects: 
   Tumorgenicity, mouse, oral: 2 g/kg administered on gestational days 5-9 produced maternal effects and fetotoxicity. 
   Reproductive Effects - Hamster, ovary cell: 10 mg/L induced sister chromatid exchange. 
   Tumorigenicity: Mouse, skin, 99 g/kg/33 weeks administered intermittently produced tumors on skin and 
appendages (carcinogenic by RTECS criteria). 
   S. typhimurium: 20 µg/plate (-S9) produced mutations. 

See RTECS GF8615000, for additional data. 

 Section 12 - Ecological Information 
Environmental Fate: No data found. 
Ecotoxicity: TL50, goldfish (Carassius auratus), 3.51 ppm/24 hr (60:40) mixture of creosote and coal tar; TL50, 

rainbow trout (Salmo gairdneri), 3.72 ppm/24 hr (60:40) mixture of creosote and coal tar; LD50, bob white quail 
(Colinus virginianus), 1,260 ppm/8 days (60:40) mixture of creosote and coal tar.  

Octanol/Water Partition Coefficient: log Kow = 1.0 

Section 13 - Disposal Considerations 
Disposal: Coal tar creosote is a good candidate for rotary kiln and fluidized bed incineration. Contact your supplier or a 

licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. Handle 
empty containers carefully as hazardous residues may still remain.  

Section 14 - Transport Information 
DOT Hazardous Materials Table Data (49 CFR 172.101): 

Note: This material has multiple possible HMT entries. Choose the appropriate one based on state and condition of 
specific material when shipped. 

 
 

Shipping Name and Description: Corrosive liquids, n.o.s. 
ID: UN1760 
Hazard Class: 8 - Corrosive material 
Packing Group: I - Great Danger 
Symbols: G - Technical Name Required 
Label Codes: 8 - Corrosive 
Special Provisions: A7, B10, T14, TP2, TP27 
Packaging:  Exceptions: None  Non-bulk: 201  Bulk: 243 
Quantity Limitations:  Passenger aircraft/rail: 0.5 L  Cargo aircraft only: 2.5 L 
Vessel Stowage:  Location: B  Other: 40 
 

Shipping Name and Description: Corrosive liquids, n.o.s. 
ID: UN1760 
Hazard Class: 8 - Corrosive material 
Packing Group: II - Medium Danger 
Symbols: G - Technical Name Required 
Label Codes: 8 - Corrosive 
Special Provisions: B2, IB2, T11, TP2, TP27 
Packaging:  Exceptions: 154  Non-bulk: 202  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 1 L  Cargo aircraft only: 30 L 
Vessel Stowage:  Location: B  Other:  
 

Shipping Name and Description: Corrosive liquids, n.o.s. 
ID: UN1760 
Hazard Class: 8 - Corrosive material 
Packing Group: III - Minor Danger 
Symbols: G - Technical Name Required 
Label Codes: 8 - Corrosive 



2005-05 Coal Tar Creosote COA9000 

Copyright © 2005 Genium Group, Inc. Any commercial use or reproduction without the publisher’s permission is prohibited. Page 5 of 5 

Special Provisions: IB3, T7, TP1, TP28 
Packaging:  Exceptions: 154  Non-bulk: 203  Bulk: 241 
Quantity Limitations:  Passenger aircraft/rail: 5 L  Cargo aircraft only: 60 L 
Vessel Stowage:  Location: A  Other:  

Section 15 - Regulatory Information 
EPA Regulations: 

RCRA 40 CFR: Not listed   
CERCLA 40 CFR 302.4: Not listed   
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed  
TSCA: Listed 

Section 16 - Other Information 
Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 

responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no 
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for 
application to the purchaser’s intended purpose or for consequences of its use. 
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 Section 1 - Chemical Product and Company Identification 54/60 
Material Name: Ethylbenzene CAS Number: 100-41-4 
Chemical Formula: C8H10 
Structural Chemical Formula: C6H5•C2H5 
EINECS Number: 202-849-4 
ACX Number: X1003016-1 
Synonyms: AETHYLBENZOL; BENZENE,ETHYL-; EB; ETHYL BENZENE; ETHYLBENZEEN; 

ETHYLBENZENE; ETHYLBENZOL; ETILBENZENE; ETYLOBENZEN; PHENYLETHANE 
General Use: Used in the manufacture of cellulose acetate, styrene and synthetic rubber; solvent or diluent; component 

of automotive and aviation gasoline. 
 Component of many petroleum hydrocarbon solvents, thinners. 
 The use of a quantity of material in an unventilated or confined space may result in increased exposure and an 

irritating atmosphere developing. Before starting consider control of exposure by mechanical ventilation. 

 Section 2 - Composition / Information on Ingredients 
Name CAS % 
ethylbenzene 100-41-4 >95 

OSHA PEL 
TWA: 100 ppm; 435 mg/m3. 

OSHA PEL Vacated 1989 Limits 
TWA: 100 ppm; 435 mg/m3; 
STEL: 125 ppm; 545 mg/m3. 

ACGIH TLV 
TWA: 100 ppm; STEL: 125 ppm. 

NIOSH REL 
TWA: 100 ppm, 435 mg/m3; 
STEL: 125 ppm, 545 mg/m3. 

IDLH Level 
800 ppm (10% LEL). 

DFG (Germany) MAK 
Skin. 

Section 3 - Hazards Identification 
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  ANSI Signal Word 

Warning! 
 Flammable

   

  Emergency Overview  
Colorless liquid; pungent odor. Irritating to eyes/skin/respiratory tract. Other Acute Effects: chest constriction, 
vertigo, narcosis, cramps, respiratory paralysis. Chronic Effects: fatigue, sleepiness, headache, blood disorders, 
lymphocytosis. Flammable. 

Potential Health Effects 
Target Organs: eyes, respiratory system, skin, central nervous system (CNS), blood 
Primary Entry Routes: inhalation, skin contact, eye contact 
Acute Effects  
Inhalation: The vapor is discomforting to the upper respiratory tract. 
 Inhalation hazard is increased at higher temperatures. 
 Acute effects from inhalation of high concentrations of vapor are pulmonary irritation, including coughing, with 

nausea; central nervous system depression - characterized by headache and dizziness, increased reaction time, fatigue 
and loss of coordination. 
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 If exposure to highly concentrated solvent atmosphere is prolonged this may lead to narcosis, unconsciousness, even 
coma and possible death. 

 Inhalation of vapor may aggravate a pre-existing respiratory condition such as asthma, bronchitis, emphysema. 
 When humans were exposed to the 100 and 200 ppm for 8 hours about 45-65% is retained in the body. Only traces of 

unchanged ethyl benzene are excreted in expired air following termination of inhalation exposure. 
 Humans exposed to concentrations of 23-85 ppm excreted most of the retained dose in the urine (mainly as 

metabolites). 
 Guinea pigs that died from exposure had intense congestion of the lungs and generalized visceral hyperemia. Rats 

exposed for three days at 8700 mg/m3 (2000 ppm) showed changes in the levels of dopamine and noradrenaline in 
various parts of the brain. 

Eye: The liquid is highly discomforting to the eyes and is capable of causing a mild, temporary redness of the 
conjunctiva (similar to wind-burn), temporary impairment of vision and/or other transient eye damage/ulceration. 

 The vapor is discomforting to the eyes. 
 The material may produce severe irritation to the eye causing pronounced inflammation. Repeated or prolonged 

exposure to irritants may produce conjunctivitis. 
 Two drops of the material in to the conjunctival sac produced only slight irritation of the conjunctival membrane but 

no corneal injury. 
Skin: The liquid is discomforting to the skin if exposure is prolonged and is capable of causing skin reactions which 

may lead to dermatitis. 
 The material may cause skin irritation after prolonged or repeated exposure and may produce a contact dermatitis 

(nonallergic). This form of dermatitis is often characterized by skin redness (erythema) and swelling (edema) which 
may progress to vesiculation, scaling and thickening of the epidermis. Histologically there may be intercellular edema 
of the spongy layer (spongiosis) and intracellular edema of the epidermis. 

 The mean rate of absorption of liquid ethyl benzene applied to 17.3 cm2 area of the forearm of seven volunteers for 
10-15 minutes was determined to be 38 mg/cm2/hr. Immersion of the whole hand in aqueous solutions of ethyl 
benzene (112-156 mg/l) for 1 hour yielded mean absorption rates of 118 and 215.7 ug/cm2/hr. The rate of absorption 
is thus greater than that of aniline, benzene, nitrobenzene, carbon disulfide and styrene. 

 Repeated application of the undiluted product to the abdominal area of rabbits (10-20 applications over 2-4 weeks) 
resulted in erythema, edema and superficial necrosis. The material did not appear to be absorbed through the skin in 
sufficient quantity to produce outward signs of toxicity. 

Ingestion: Considered an unlikely route of entry in commercial/industrial environments. 
 The liquid may produce considerable gastrointestinal discomfort and may be harmful or toxic if swallowed. Ingestion 

may result in nausea, pain and vomiting. Vomit entering the lungs by aspiration may cause potentially lethal chemical 
pneumonitis. 

Carcinogenicity: NTP - Not listed; IARC - Not listed; OSHA - Not listed; NIOSH - Not listed; ACGIH - Not listed; 
EPA - Class D, Not classifiable as to human carcinogenicity; MAK - Not listed. 

Chronic Effects: Chronic solvent inhalation exposures may result in nervous system impairment and liver and blood 
changes. 

 Prolonged or continuous skin contact with the liquid may cause defatting with drying, cracking, irritation and 
dermatitis following. 

 Industrial workers exposed to a maximum level of ethyl benzene of 0.06 mg/l (14 ppm) reported headaches and 
irritability and tired quickly. Functional nervous system disturbances were found in some workers employed for over 7 
years whilst other workers had enlarged livers. 

Section 4 - First Aid Measures 
Inhalation: Remove to fresh air. 
 Lay patient down. Keep warm and rested. 
 If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to 

hospital or doctor.  
Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with 

fresh running water. Ensure irrigation under eyelids by occasionally lifting the upper and lower lids. 
 Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be 

undertaken by skilled personnel. 
Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water). 
 Wash affected areas thoroughly with water (and soap if available). 
 Seek medical attention in event of irritation. 
Ingestion: Rinse mouth out with plenty of water. DO NOT induce vomiting. 
 Observe the patient carefully. Never give liquid to a person showing signs of being sleepy or with reduced 

awareness; i.e. becoming unconscious. 
 Give water (or milk) to rinse out mouth. Then provide liquid slowly and as much as casualty can comfortably drink. 
 Transport to hospital or doctor without delay. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 

Note to Physicians: For acute or short-term repeated exposures to petroleum distillates or related hydrocarbons: 

See
DOT
ERG
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 1. Primary threat to life from pure petroleum distillate ingestion and/or inhalation is respiratory failure. 
 2.Patients should be quickly evaluated for signs of respiratory distress (e.g. cyanosis, tachypnea, intercostal retraction, 
obtundation) and given oxygen. Patients with inadequate tidal volumes or poor arterial blood gases (pO2 <50 mm Hg 
or pCO2 >50 mm Hg) should be intubated. 

 3.Arrhythmias complicate some hydrocarbon ingestion and/or inhalation and electrocardiographic evidence of 
myocardial injury has been reported; intravenous lines and cardiac monitors should be established in obviously 
symptomatic patients. The lungs excrete inhaled solvents, so that hyperventilation improves clearance 

 4.A chest  x-ray should be taken immediately after stabilization of breathing and circulation to document aspiration 
and detect the presence of pneumothorax. 

 5.Epinephrine (adrenalin) is not recommended for treatment of bronchospasm because of potential myocardial 
sensitization to catecholamines. 

 Inhaled cardioselective bronchodilators (e.g. Alupent, Salbutamol) are the preferred agents, with aminophylline a 
second choice. 

 6.Lavage is indicated in patients who require decontamination; ensure use of cuffed endotracheal tube in adult patients. 

Section 5 - Fire-Fighting Measures 
Flash Point: 12.8 °C Closed Cup 
Autoignition Temperature: 432 °C 
LEL: 1.6% v/v 
UEL: 7% v/v 
Extinguishing Media: Foam, dry chemical powder, BCF (where regulations 

permit), carbon dioxide. 
 Water spray or fog - Large fires only. 
General Fire Hazards/Hazardous Combustion Products: Liquid and vapor are 

flammable. 
 Moderate fire hazard when exposed to heat or flame. 
 Vapor forms an explosive mixture with air. 
 Moderate explosion hazard when exposed to heat or flame. 
 Vapor may travel a considerable distance to source of ignition. 
 Heating may cause expansion or decomposition leading to violent rupture of containers. 
 On combustion, may emit toxic fumes of carbon monoxide (CO). 
 May emit clouds of acrid smoke. 
Fire Incompatibility: Avoid contamination with oxidizing agents i.e. nitrates, oxidizing acids, chlorine bleaches, 

pool chlorine etc. as ignition may result. 
Fire-Fighting Instructions: Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. 
 If safe, switch off electrical equipment until vapor fire hazard removed. 
 Use water delivered as a fine spray to control fire and cool adjacent area. 
 Avoid spraying water onto liquid pools. 
 Do not approach containers suspected to be hot. 
 Cool fire-exposed containers with water spray from a protected location. 
 If safe to do so, remove containers from path of fire. 

Section 6 - Accidental Release Measures 
Small Spills: Remove all ignition sources. Clean up all spills immediately. 
 Avoid breathing vapors and contact with skin and eyes. 
 Control personal contact by using protective equipment. 
 Contain and absorb small quantities with vermiculite or other absorbent material. Wipe up. Collect 

residues in a flammable waste container. 
Large Spills: Clear area of personnel and move upwind. 
 Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. 
 No smoking, bare lights or ignition sources. Increase ventilation. 
 Stop leak if safe to do so. Water spray or fog may be used to disperse/absorb vapor. Contain spill with sand, earth or 

vermiculite. 
 Use only spark-free shovels and explosion proof equipment. 
 Collect recoverable product into labeled containers for recycling. 
 Absorb remaining product with sand, earth or vermiculite. 
 Collect solid residues and seal in labeled drums for disposal. 
 Wash area and prevent runoff into drains. 
 If contamination of drains or waterways occurs, advise emergency services. 
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Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
Handling Precautions: Avoid generating and breathing mist. Avoid all personal contact, including inhalation. 
 Wear protective clothing when risk of exposure occurs. 
 Use in a well-ventilated area. Prevent concentration in hollows and sumps. 
 DO NOT enter confined spaces until atmosphere has been checked. 
 Avoid smoking, bare lights, heat or ignition sources. 
 When handling, DO NOT eat, drink or smoke. 
 Vapor may ignite on pumping or pouring due to static electricity. 
 DO NOT use plastic buckets. Ground and secure metal containers when dispensing or pouring product. Use spark-free 

tools when handling. 
 Avoid contact with incompatible materials. 
 Keep containers securely sealed. Avoid physical damage to containers. 
 Always wash hands with soap and water after handling. 
 Work clothes should be laundered separately. 
 Use good occupational work practices. Observe manufacturer's storing and handling recommendations. Atmosphere 

should be regularly checked against established exposure standards to ensure safe working conditions. 
Recommended Storage Methods: Metal can; metal drum. Packing as recommended by manufacturer. 
 Check all containers are clearly labeled and free from leaks. 
Regulatory Requirements: Follow applicable OSHA regulations. 

Section 8 - Exposure Controls / Personal Protection 
Engineering Controls: CARE: Use of a quantity of this material in confined space or poorly ventilated area, where 

rapid build-up of concentrated atmosphere may occur, could require increased ventilation and/or protective gear. Use 
in a well-ventilated area.  

 General exhaust is adequate under normal operating conditions.  
 If risk of overexposure exists, wear NIOSH-approved respirator.  
 Correct fit is essential to obtain adequate protection.  
 Provide adequate ventilation in warehouse or closed storage areas.  
Personal Protective Clothing/Equipment:  
Eyes: Safety glasses with side shields; or as required, chemical goggles. 
 Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 
Hands/Feet: Barrier cream with polyethylene gloves or Nitrile gloves. 
 Protective footwear. 
Respiratory Protection: 
Exposure Range >100 to <800 ppm: Air Purifying, Negative Pressure, Half Mask 
Exposure Range 800 to unlimited ppm: Self-contained Breathing Apparatus, Pressure Demand, Full Face 
Cartridge Color: black 
Other: Overalls. Eyewash unit. 

Glove Selection Index: 
VITON ...................................... Best selection 
TEFLON ................................... Best selection 

Section 9 - Physical and Chemical Properties 
Appearance/General Info: Clear highly flammable liquid; floats on water. Aromatic solvent odor. Soluble in alcohol, 

benzene, carbon tetrachloride and ether. 
Physical State: Liquid 
Vapor Pressure (kPa): 1.333 at 25.9 °C 
Vapor Density (Air=1): 3.66  
Formula Weight: 106.17 
Specific Gravity (H2O=1, at 4 °C): 0.8670 at 20 °C 
Evaporation Rate: Fast 

pH: Not applicable 
pH (1% Solution): Not applicable. 
Boiling Point: 136.2 °C (277 °F) at 760 mm Hg 
Freezing/Melting Point: -95 °C (-139 °F) 
Volatile Component (% Vol): 100 
Water Solubility: 0.01% by weight 

Section 10 - Stability and Reactivity 
Stability/Polymerization/Conditions to Avoid: Hazardous polymerization will not occur. 
Storage Incompatibilities: Avoid storage with oxidizers. 
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Section 11 - Toxicological Information 
Toxicity 
Oral (rat) LD50: 3500 mg/kg 
Inhalation (human) TCLo: 100 ppm/8h 
Inhalation (rat) LCLo: 4000 ppm/4h 
Intraperitoneal (mouse) LD50: 2642 mg/kg~ 
Dermal (rabbit) LD50: 17800 mg/kg~ 
Liver changes, utheral tract, effects on fertility, specific developmental abnormalities (musculoskeletal system) 
recorded. 
NOTE: Substance has been shown to be mutagenic in various assays, or belongs to a family of chemicals producing 
damage or change to cellular DNA. 
 
Irritation 
Skin (rabbit): 15 mg/24h mild 
Eye (rabbit): 500 mg - SEVERE 

See RTECS DA 0700000, for additional data. 

 Section 12 - Ecological Information 
Environmental Fate: If released to the atmosphere, it exist predominantly in the vapor phase based on its vapor 

pressure where it will photochemically degrade by reaction with hydroxyl radicals (half-life 0.5 to 2 days) and partially 
return to earth in rain. It will not be subject to direct photolysis. Releases into water will decrease in concentration by 
evaporation and biodegradation. The time for this decrease and the primary loss processes will depend on the season, 
and the turbulence and microbial populations in the particular body of water. Representative half-lives are several days 
to 2 weeks. Some may be adsorbed by sediment but significant bioconcentration in fish is not expected to occur based 
upon its octanol/water partition coefficient. It is only adsorbed moderately by soil. It will not significantly hydrolyze in 
water or soil.  

Ecotoxicity: LC50 Cyprinodon variegatus (sheepshead minnow) 275 mg/l 96 hr in a static unmeasured bioassay; LC50 
Pimephales promelas (fathead minnow) 12.1 mg/l/96 hr (confidence limit 11.5 - 12.7 mg/l), flow-through bioassay 
with measured concentrations, 26.1 °C, dissolved oxygen 7.0 mg/l, hardness 45.6 mg/l calcium carbonate, alkalinity 
43.0 mg/l; Toxicity threshold (cell multiplication inhibition test): Pseudomonas putida (bacteria) 12 mg/l ; LC50 
Palaemonetes pugio (grass shrimp, adult) 14,400 ug/l/24 hr in a static unmeasured bioassay; LC50 Palaemonetes pugio 
(grass shrimp, larva) 10,200 ug/l/24 hr in a static unmeasured bioassay; Toxicity threshold (cell multiplication 
inhibition test): Microcystis aeruginosa (algae) 33 mg/l; Scenedesmus quadricauda (green algae) > 160 mg/l  

Henry's Law Constant: 8.44 x10-3 
BCF: goldfish 1.9 
Biochemical Oxygen Demand (BOD): theoretical 2.8%, 5 days 
Octanol/Water Partition Coefficient: log Kow = 3.15 
Soil Sorption Partition Coefficient: Koc = 164 

Section 13 - Disposal Considerations 
Disposal: Consult manufacturer for recycling options and recycle where possible.  
 Follow applicable federal, state, and local regulations.  
 Incinerate residue at an approved site.  
 Recycle containers where possible, or dispose of in an authorized landfill.  

Section 14 - Transport Information 
DOT Hazardous Materials Table Data (49 CFR 172.101): 

Shipping Name and Description: Ethylbenzene 
ID: UN1175 
Hazard Class: 3 - Flammable and combustible liquid 
Packing Group: II - Medium Danger 
Symbols:  
Label Codes: 3 - Flammable Liquid 
Special Provisions: IB2, T4, TP1 
Packaging:  Exceptions: 150  Non-bulk: 202  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 5 L  Cargo aircraft only: 60 L 
Vessel Stowage:  Location: B  Other:  
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Section 15 - Regulatory Information 
EPA Regulations: 

RCRA 40 CFR: Not listed   
CERCLA 40 CFR 302.4: Listed per CWA Section 311(b)(4), per CWA Section 307(a) 1000 lb (453.5 kg) 
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed  
TSCA: Listed 

Section 16 - Other Information 
Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 

responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no 
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for 
application to the purchaser’s intended purpose or for consequences of its use. 
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 Section 1 - Chemical Product and Company Identification 54/60 
Material Name: n-Hexane CAS Number: 110-54-3 
Chemical Formula: C6H14 
Structural Chemical Formula: H3C(CH2)4CH3 
EINECS Number: 203-777-6 
ACX Number: X1001498-5 
Synonyms: DIPROPYL; ESANI; GETTYSOLVE-B; HEKSAN; HEXANE; N-HEXANE; N-HEXANE; HEXANEN; 

HEXYL HYDRIDE; NORMAL HEXANE; NORMAL-HEXANE; SKELLYSOLVE-B; SKELLYSOLVE B 
General Use: An incidental component of many aliphatic solvent mixes used as lacquer, paint and enamel thinners, 

also in ink reducers and cleaning solvents. 
 Also used for solvent extraction of oil seeds and in pesticide residue analysis and gas chromatography. 

 Section 2 - Composition / Information on Ingredients 
Name CAS % 
n-hexane 110-54-3 > 95 

OSHA PEL 
TWA: 500 ppm; 1800 mg/m3. 

OSHA PEL Vacated 1989 Limits 
TWA: 50 ppm; 180 mg/m3. 

ACGIH TLV 
TWA: 50 ppm; skin. 

NIOSH REL 
TWA: 50 ppm, 180 mg/m3. 

IDLH Level 
1100 ppm (10% LEL). 

DFG (Germany) MAK 
TWA: 50 ppm; PEAK: 400 ppm. 

Section 3 - Hazards Identification 
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  ANSI Signal Word 

Danger! 
 Flammable

   

  Emergency Overview  
Colorless, volatile liquid; sweet/gasoline odor. Irritating to eyes/skin/respiratory tract. Other Acute Effects: 
dizziness, fatigue, muscle weakness, hallucinations. Chronic Effects: muscle weakness, motor loss, sensory 
disturbances. Flammable. 

Potential Health Effects 
Target Organs: eyes, skin, respiratory system, central nervous system (CNS), peripheral nervous system 
Primary Entry Routes: inhalation, skin contact/absorption, eyes, ingestion 
Acute Effects  
Inhalation: The vapor is discomforting and harmful to the upper respiratory tract. 
 Acute effects from inhalation of high concentrations of vapor are pulmonary irritation, including coughing, with 

nausea; central nervous system depression - characterized by headache and dizziness, increased reaction time, fatigue 
and loss of coordination. 

 If exposure to highly concentrated solvent atmosphere is prolonged this may lead to narcosis, unconsciousness, even 
coma and possible death. 

Eye: The liquid is highly discomforting to the eyes and is capable of causing a mild, temporary redness of the 
conjunctiva (similar to wind-burn), temporary impairment of vision and/or other transient eye damage/ulceration. 
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 The vapor is irritating to the eyes and may cause smarting, painand redness. 
 The material may be irritating to the eye, with prolonged contact causing inflammation. Repeated or prolonged 

exposure to irritants may produce conjunctivitis. 
Skin: The liquid is discomforting to the skin and is capable of causing skin reactions which may lead to dermatitis. 
 Toxic effects may result from skin absorption. 
Ingestion: The liquid is highly discomforting and harmful if swallowed. 
 Ingestion may result in nausea, pain, vomiting. Vomit entering the lungs by aspiration may cause potentially lethal 

chemical pneumonitis. 
 Considered an unlikely route of entry in commercial/industrial environments. 

Carcinogenicity: NTP - Not listed; IARC - Not listed; OSHA - Not listed; NIOSH - Not listed; ACGIH - Not listed; 
EPA - Not listed; MAK - Not listed. 

Chronic Effects: Chronic inhalation or skin exposure to n-hexane may cause peripheral neuropathy, which is damage 
to nerve ends in extremities, e.g. fingers, with loss of sensation and characteristic thickening. Nerve damage has been 
documented with chronic exposures of greater than 500 ppm. 

 Improvement in condition does not immediately follow removal from exposure and symptoms may progress for two or 
three months. Recovery may take a year or more depending on severity of exposure, and may not always be complete. 

 Exposure to n-hexane with methyl ethyl ketone (MEK) will accelerate the appearance of damage, but MEK alone will 
not cause the nerve damage. 

 Other isomers of hexane do not cause nerve damage. 

Section 4 - First Aid Measures 
Inhalation: Remove to fresh air. 
 Lay patient down. Keep warm and rested. 
 If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to 

hospital or doctor.  
Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with 

fresh running water. Ensure irrigation under eyelids by occasionally lifting the upper and lower lids. 
 Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be 

undertaken by skilled personnel. 
Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water). 
 Wash affected areas thoroughly with water (and soap if available). 
 Seek medical attention in event of irritation. 
Ingestion: Contact a Poison Control Center. 
 Do NOT induce vomiting. Give a glass of water. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 

Note to Physicians: Following acute or short-term repeated exposures to n-hexane: 
 1.Large quantities of n-hexane are expired by the lungs after vapor exposure (50-60%). Humans exposed to 100 ppm 
demonstrate an n-hexane biological half life of 2 hours. 

 2. Initial attention should be directed towards evaluation and support of respiration. Cardiac dysrhythmias are a 
potential complication. 

 INGESTION: 
 1.Ipecac syrup should be considered for ingestion of pure hexane exceeding 2-3 mL/kg. Extreme caution must be taken 
to avoid aspiration since small amounts of n-hexane intratracheally, produce a severe chemical pneumonitis 
BIOLOGICAL EXPOSURE INDEX - BEI 
These represent the determinants observed in specimens collected from a healthy worker exposed at the Exposure 
Standard (ES or TLV): 
Determinant Index Sampling Time Comments 
2,5-hexanedione 5 mg/gm End of shift NS 
in urine creatinine 
 
 
n-Hexane in   SQ 
end-exhaled air 
 
 
 
 
NS: Non-specific determinant; Metabolite observed following exposure to other materials. 
SQ: Semi-quantitative determinant; Interpretation may be ambiguous - should be used as a screening test or 
confirmatory test. 
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Section 5 - Fire-Fighting Measures 
Flash Point: -22 °C 
Autoignition Temperature: 225 °C 
LEL: 1.1% v/v 
UEL: 7.5% v/v 
Extinguishing Media: Dry chemical powder. Foam. 
 Carbon dioxide. 
General Fire Hazards/Hazardous Combustion Products: Liquid and vapor are highly 

flammable. 
 Severe fire hazard when exposed to heat, flame and/or oxidizers. 
 Vapor forms an explosive mixture with air. 
 Severe explosion hazard, in the form of vapor, when exposed to flame or spark. Vapor 

may travel a considerable distance to source of ignition. 
 Heating may cause expansion/decomposition with violent rupture of containers. 
 On combustion, may emit toxic fumes of carbon monoxide (CO). May emit clouds of acrid smoke. 
Fire Incompatibility: Avoid reaction with oxidizing agents. 
Fire-Fighting Instructions: Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. Consider evacuation. 
 Fight fire from a safe distance, with adequate cover. 
 If safe, switch off electrical equipment until vapor fire hazard removed. 
 Use water delivered as a fine spray to control the fire and cool adjacent area. Avoid spraying water onto liquid 

pools. 
 Do not approach containers suspected to be hot. 
 Cool fire-exposed containers with water spray from a protective location. 
 If safe to do so, remove containers from path of fire. 

Section 6 - Accidental Release Measures 
Small Spills: Remove all ignition sources. Clean up all spills immediately. 
 Avoid breathing vapors and contact with skin and eyes. 
 Control personal contact by using protective equipment. 
 Contain and absorb small quantities with vermiculite or other absorbent material. Wipe up. Collect 

residues in a flammable waste container. 
Large Spills: Pollutant - clear area of personnel and move upwind. 
 Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. 
 No smoking, bare lights or ignition sources. Increase ventilation. 
 Stop leak if safe to do so. 
 Water spray or fog may be used to disperse/absorb vapor. 
 Contain spill with sand, earth or vermiculite. 
 Use only spark-free shovels and explosion proof equipment. 
 Collect recoverable products into labeled containers for recycling. 
 Absorb remaining product with sand, earth or vermiculite. 
 Collect solid residues and seal in labeled drums for disposal. 
 Wash area and prevent runoff into drains. 
 If contamination of drains or waterways occurs, advise emergency services. 

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
Handling Precautions: Avoid generating and breathing mist. Avoid all personal contact, including inhalation. 
 Wear protective clothing when risk of exposure occurs. 
 Use in a well-ventilated area. Prevent concentration in hollows and sumps. 
 DO NOT enter confined spaces until atmosphere has been checked. 
 Avoid smoking, bare lights, heat or ignition sources. 
 When handling, DO NOT eat, drink or smoke. 
 Vapor may ignite on pumping or pouring due to static electricity. 
 DO NOT use plastic buckets. Ground and secure metal containers when dispensing or pouring product. Use spark-free 

tools when handling. 
 Avoid contact with incompatible materials. 
 Keep containers securely sealed. Avoid physical damage to containers. 
 Always wash hands with soap and water after handling. 
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 Work clothes should be laundered separately. 
 Use good occupational work practices. Observe manufacturer's storing and handling recommendations. Atmosphere 

should be regularly checked against established exposure standards to ensure safe working conditions. 
 Avoid concurrent exposure to materials containing Methyl Ethyl Ketone MEK 
Recommended Storage Methods: Metal can; metal drum. Packing as recommended by manufacturer. 
 Check all containers are clearly labeled and free from leaks. 
Regulatory Requirements: Follow applicable OSHA regulations. 

Section 8 - Exposure Controls / Personal Protection 
Engineering Controls: Use in a well-ventilated area.  
 General exhaust is adequate under normal operating conditions.  
 Local exhaust ventilation may be required in specific circumstances.  
 If risk of overexposure exists, wear NIOSH-approved respirator.  
 Correct fit is essential to obtain adequate protection.  
 Provide adequate ventilation in warehouse or closed storage areas.  
Personal Protective Clothing/Equipment:  
Eyes: Safety glasses with side shields; or as required, chemical goggles. 
 Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 
Hands/Feet: Polyethylene gloves. Wear chemical protective gloves, eg. PVC. 
 Wear safety footwear. 
 Do NOT use this product to clean the skin. 
Respiratory Protection: 
Exposure Range >500 to <1100 ppm: Supplied Air, Constant Flow/Pressure Demand, Half Mask 
Exposure Range 1100 to unlimited ppm: Self-contained Breathing Apparatus, Pressure Demand, Full Face 
Note: poor warning properties 

Other: Overalls. Eyewash unit. Barrier cream. Skin cleansing cream. 
Glove Selection Index: 
PE/EVAL/PE ............................ Best selection 
PVA .......................................... Best selection 
SARANEX-23 2-PLY............... Best selection 
VITON ...................................... Best selection 
VITON/CHLOROBUTYL ....... Best selection 
TEFLON ................................... Satisfactory; may degrade after 4 hours continuous immersion 
NITRILE ................................... Satisfactory; may degrade after 4 hours continuous immersion 
NEOPRENE.............................. Poor to dangerous choice for other than short-term immersion 
NEOPRENE/NATURAL.......... Poor to dangerous choice for other than short-term immersion 
NITRILE+PVC ......................... Poor to dangerous choice for other than short-term immersion 
PVC........................................... Poor to dangerous choice for other than short-term immersion 
BUTYL ..................................... Poor to dangerous choice for other than short-term immersion 

Section 9 - Physical and Chemical Properties 
Appearance/General Info: Clear highly flammable liquid with typical paraffinic odor; floats on water. Mixes with 

most other organic solvents, chloroform, ether, alcohol. A very volatile liquid, it readily forms explosive vapor /air 
mixes. 

Physical State: Liquid 
Vapor Pressure (kPa): 13.33 
Vapor Density (Air=1): 2.97  
Formula Weight: 86.17 
Specific Gravity (H2O=1, at 4 °C): 0.6603 at 20 °C 
pH: Not applicable 
pH (1% Solution): Not applicable 

Boiling Point: 68.89 °C (156 °F) 
Freezing/Melting Point: -100 °C (-148 °F) to -95 °C (-

139 °F) 
Volatile Component (% Vol): 100 
Water Solubility: 0.002% by weight 

Section 10 - Stability and Reactivity 
Stability/Polymerization/Conditions to Avoid: Presence of heat source and ignition source. Hazardous polymerization 

will not occur. 
Storage Incompatibilities: Avoid storage with oxidizers. 
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Section 11 - Toxicological Information 
Toxicity 
Oral (rat) LD50: 28710 mg/kg 
Inhalation (human) TCLo: 190 ppm/8W 
Inhalation (rat) LD50: 48000 ppm/4h 
 
Irritation 
Eye (rabbit): 10 mg - mild 

See RTECS MN9275000, for additional data. 

 Section 12 - Ecological Information 
Environmental Fate: Photolysis, hydrolysis or bioconcentration are not expected to be an important environmental fate 

processes. Biodegradation may occur in soil and water; however, volatilization and adsorption are expected to be far 
more important fate processes. A Koc range of 1250 to 4100 indicates a low to slight mobility class in soil. In aquatic 
systems it may partition from the water column to organic matter contained in sediments and suspended materials. A 
Henry's Law constant of 1.81 atm-cu m/mole at 25 °C suggests rapid volatilization from environmental waters. The 
volatilization half-lives from a model river and a model pond, the latter considers the effect of adsorption, have been 
estimated to be 2.7 hr and 6.8 days, respectively. It is expected to exist entirely in the vapor-phase in ambient air. 
Reactions with photochemically produced hydroxyl radicals in the atmosphere have been shown to be important 
(average estimated half-life of 2.9 days). Data also suggests that nighttime reactions with nitrate radicals may 
contribute to atmospheric transformation, especially in urban environments.  

Ecotoxicity: No data found.  
Henry's Law Constant: calculated at 1.81 
BCF: estimated at 2.24 to 2.89 
Biochemical Oxygen Demand (BOD): theoretical 0%, 7 days 
Octanol/Water Partition Coefficient: log Kow = 4.11 
Soil Sorption Partition Coefficient: Koc = estimated at 1250 to 4100 

Section 13 - Disposal Considerations 
Disposal: Consult manufacturer for recycling options and recycle where possible.  
 Follow applicable federal, state, and local regulations.  
 Incinerate residue at an approved site.  
 Recycle containers where possible, or dispose of in an authorized landfill.  

Section 14 - Transport Information 
DOT Hazardous Materials Table Data (49 CFR 172.101): 

Shipping Name and Description: Hexanes 
ID: UN1208 
Hazard Class: 3 - Flammable and combustible liquid 
Packing Group: II - Medium Danger 
Symbols:  
Label Codes: 3 - Flammable Liquid 
Special Provisions: IB2, T4, TP1 
Packaging:  Exceptions: 150  Non-bulk: 202  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 5 L  Cargo aircraft only: 60 L 
Vessel Stowage:  Location: E  Other:  

Section 15 - Regulatory Information 
EPA Regulations: 

RCRA 40 CFR: Not listed   
CERCLA 40 CFR 302.4: Listed per RCRA Section 3001 5000 lb (2268 kg) 
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed  
TSCA: Listed 
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Section 16 - Other Information 
Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 

responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no 
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for 
application to the purchaser’s intended purpose or for consequences of its use. 



Material Safety Data Sheet Collection 

 

o-Xylene 

 XYL1000 
DSC60 RTF Template version: 2005-05-13-03 

Issue Date: 2005-05  

 

Copyright © 2005 by Genium Group, Inc. Any commercial use or reproduction without the publisher’s permission is prohibited. Judgments as to the suitability of information herein for the purchaser’s 
purposes are necessarily the purchaser’s responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no warranties, makes no 
representations, and assumes no responsibility as to the accuracy or suitability of such information for application to the purchaser’s intended purpose or for consequences of its use. 

 Section 1 - Chemical Product and Company Identification 54/60 
Material Name: o-Xylene CAS Number: 95-47-6 
Chemical Formula: C8H10 
Structural Chemical Formula: C6H4(CH3)2 
EINECS Number: 202-422-2 
ACX Number: X1001538-4 
Synonyms: BENZENE,1,2-DIMETHYL-; 1,2-DIMETHYLBENZENE; O-DIMETHYLBENZENE; O-

METHYLTOLUENE; 1,2-XYLENE; O-XYLENE; 2-XYLENE; O-XYLENE; ORTHO-XYLENE; O-XYLOL 
General Use: Used as a general solvent in the manufacture of paints, varnishes, lacquers, thinners, inks, rubber, 

pesticides, herbicides and paint strippers. 

 Section 2 - Composition / Information on Ingredients 
Name CAS % 
o-xylene 95-47-6 >95 

OSHA PEL 
TWA: 100 ppm; 435 mg/m3. 

OSHA PEL Vacated 1989 Limits 
TWA: 100 ppm; 435 mg/m3; 
STEL: 150 ppm; 655 mg/m3. 

ACGIH TLV 
TWA: 100 ppm; STEL: 150 ppm. 

NIOSH REL 
TWA: 100 ppm, 435 mg/m3; 
STEL: 150 ppm, 655 mg/m3. 

IDLH Level 
900 ppm. 

DFG (Germany) MAK 
TWA: 100 ppm; PEAK: 200 ppm; 
skin. 

Section 3 - Hazards Identification 
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  ANSI Signal Word 

Warning! 
 Flammable

   

  Emergency Overview  
Clear, sweet smelling liquid. Irritating to eyes/skin/respiratory tract. Other Acute Effects: dizziness, nausea, 
drowsiness. Chronic Effects: dermatitis, kidney/liver/peripheral nerve damage. May cause birth defects based on 
animal data. Flammable. 

Potential Health Effects 
Target Organs: central nervous system (CNS), eyes, gastrointestinal (GI) tract, liver, kidneys, skin 
Primary Entry Routes: inhalation, skin absorption (slight), eye contact, ingestion 
Acute Effects  
Inhalation: Xylene is a central nervous system depressant. The vapor is discomforting to the upper respiratory tract 

and may be harmful if inhaled. 
 Inhalation hazard is increased at higher temperatures. 
 Toxic effects are increased by consumption of alcohol. 
 Acute effects from inhalation of high concentrations of vapor are pulmonary irritation, including coughing, with 

nausea; central nervous system depression - characterized by headache and dizziness, increased reaction time, fatigue 
and loss of coordination. 
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 If exposure to highly concentrated solvent atmosphere is prolonged this may lead to narcosis, unconsciousness, even 
coma and possible death. 

 Headache, fatigue, lassitude, irritability and gastrointestinal disturbances (e.g., nausea, anorexia and flatulence) are 
the most common symptoms of xylene overexposure. Injury to the heart, liver, kidneys and nervous system has also 
been noted among workers. Transient memory loss, renal impairment, temporary confusion and some evidence of 
disturbance of liver function was reported in three workers overcome by gross exposure to xylene (10000 ppm). One 
worker died and autopsy revealed pulmonary congestion, edema, and focal alveolar hemorrhage. 

 Volunteers inhaling xylene at 100 ppm for 5 to 6 hours showed changes in manual coordination, reaction time and 
slight ataxia. Tolerance developed during the workweek but was lost over the weekend. Physical exercise may 
antagonize this effect. Xylene body burden in humans exposed to 100 or 200 ppm xylene in air depends on the 
amount of body fat with 4% to 8% of total absorbed xylene accumulating in human adipose tissues. 

Eye: The liquid is highly discomforting to the eyes and is capable of causing a mild, temporary redness of the 
conjunctiva (similar to wind-burn), temporary impairment of vision and/or other transient eye damage/ulceration. 

 The vapor is highly discomforting to the eyes. 
 Corneal changes have been reported in furniture polishers exposed to xylene. 
Skin: The liquid is highly discomforting to the skin and may cause drying of the skin, which may lead to dermatitis 

and it is absorbed by the skin. 
 Toxic effects may result from skin absorption. 
 Open cuts, abraded or irritated skin should not be exposed to this material. 
 The material may accentuate any pre-existing skin condition. 
Ingestion: Considered an unlikely route of entry in commercial/industrial environments. 
 The liquid is highly discomforting and toxic if swallowed. 
 Ingestion may result in nausea, pain, vomiting. Vomit entering the lungs by aspiration may cause potentially lethal 

chemical pneumonitis. 
Carcinogenicity: NTP - Not listed; IARC - Group 3, Not classifiable as to carcinogenicity to humans; OSHA - Not 

listed; NIOSH - Not listed; ACGIH - Class A4, Not classifiable as a human carcinogen; EPA - Class D, Not 
classifiable as to human carcinogenicity; MAK - Not listed. 

Chronic Effects: Chronic solvent inhalation exposures may result in nervous system impairment and liver and blood 
changes. 

 Prolonged or continuous skin contact with the liquid may cause defatting with drying, cracking, irritation and 
dermatitis following. 

 Small excess risks of spontaneous abortion and congenital malformation was reported among women exposed to 
xylene in the first trimester of pregnancy. In all cases however the women had also been exposed to other substances. 
Evaluation of workers chronically exposed to xylene has demonstrated a lack of genotoxicity. Exposure to xylene has 
been associated with increased risks of hemopoietic malignancies but, again simultaneous exposure to other substances 
(including benzene) complicate the picture. A long-term gavage study of mixed xylenes (containing 17% ethyl 
benzene) found no evidence of carcinogenic activity in rats and mice of either sex. 

Section 4 - First Aid Measures 
Inhalation: Remove to fresh air. 
 Lay patient down. Keep warm and rested. 
 If available, administer medical oxygen by trained personnel. 
 If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to 

hospital or doctor, without delay.  
Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with fresh running 

water. Ensure irrigation under eyelids by occasionally lifting the upper and lower lids. 
 Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be 

undertaken by skilled personnel. 
Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water). 
 Wash affected areas thoroughly with water (and soap if available). 
 Seek medical attention in event of irritation. 
Ingestion: Contact a Poison Control Center. Do NOT induce vomiting. Give a glass of water. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 

Note to Physicians: For acute or short-term repeated exposures to xylene: 
 1.Gastrointestinal absorption is significant with ingestions. 
 For ingestions exceeding 1-2 mL (xylene)/kg, intubation and lavage with cuffed endotracheal tube is recommended. 
The use of charcoal and cathartics is equivocal. 

 2. Pulmonary absorption is rapid with about 60-65% retained at rest. 
 3. Primary threat to life from ingestion and/or inhalation is respiratory failure. 
 4. Patients should be quickly evaluated for signs of respiratory distress (e.g. cyanosis, tachypnea, intercostal retraction, 
obtundation) and given oxygen. Patients with inadequate tidal volumes or poor arterial blood gases (pO2 <50 mm Hg 
or pCO2 >50 mm Hg) should be intubated. 
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 5. Arrhythmias complicate some hydrocarbon ingestion and/or inhalation and electrocardiographic evidence of 
myocardial injury has been reported; intravenous lines and cardiac monitors should be established in obviously 
symptomatic patients. The lungs excrete inhaled solvents, so that hyperventilation improves clearance. 

 6. A chest x-ray should be taken immediately after stabilization of breathing and circulation to document aspiration 
and detect the presence of pneumothorax. 

 7. Epinephrine (adrenalin) is not recommended for treatment of bronchospasm because of potential myocardial 
sensitization to catecholamines. 

 Inhaled cardioselective bronchodilators (e.g. Alupent, Salbutamol) are the preferred agents, with aminophylline a 
second choice. 
BIOLOGICAL EXPOSURE INDEX - BEI 
These represent the determinants observed in specimens collected from a healthy worker exposed at the Exposure 
Standard (ES or TLV): 
Determinant Index Sampling Time Comments 
Methylhippuric 1.5 gm/gm End of shift 
acids in urine creatinine 
 2 mg/min Last 4 hrs of shift. 

Section 5 - Fire-Fighting Measures 
Flash Point: 32 °C Closed Cup 
Autoignition Temperature: 463 °C 
LEL: 1.0% v/v 
UEL: 7% v/v 
Extinguishing Media: Foam, dry chemical powder, BCF (where regulations 

permit), carbon dioxide. 
 Water spray or fog - Large fires only. 
General Fire Hazards/Hazardous Combustion Products: Liquid and vapor are 

flammable. 
 Moderate fire hazard when exposed to heat or flame. 
 Vapor forms an explosive mixture with air. 
 Moderate explosion hazard when exposed to heat or flame. 
 Vapor may travel a considerable distance to source of ignition. 
 Heating may cause expansion or decomposition leading to violent rupture of containers. 
 On combustion, may emit toxic fumes of carbon monoxide (CO). 
 Other combustion products include carbon dioxide (CO2). 
Fire Incompatibility: Avoid contamination with strong oxidizing agents as ignition may result. 
Fire-Fighting Instructions: Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. 
 If safe, switch off electrical equipment until vapor fire hazard removed. 
 Use water delivered as a fine spray to control fire and cool adjacent area. 
 Avoid spraying water onto liquid pools. 
 Do not approach containers suspected to be hot. 
 Cool fire-exposed containers with water spray from a protected location. 
 If safe to do so, remove containers from path of fire. 

Section 6 - Accidental Release Measures 
Small Spills: Remove all ignition sources. Clean up all spills immediately. 
 Avoid breathing vapors and contact with skin and eyes. 
 Control personal contact by using protective equipment. 
 Contain and absorb small quantities with vermiculite or other absorbent material. Wipe up. Collect 

residues in a flammable waste container. 
Large Spills: Clear area of personnel and move upwind. 
 Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. 
 No smoking, bare lights or ignition sources. Increase ventilation. 
 Stop leak if safe to do so. Water spray or fog may be used to disperse/absorb vapor. Contain spill with sand, earth or 

vermiculite. 
 Use only spark-free shovels and explosion proof equipment. 
 Collect recoverable product into labeled containers for recycling. 
 Absorb remaining product with sand, earth or vermiculite. 
 Collect solid residues and seal in labeled drums for disposal. 
 Wash area and prevent runoff into drains. 
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 If contamination of drains or waterways occurs, advise emergency services. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
Handling Precautions: Avoid all personal contact, including inhalation. 
 Wear protective clothing when risk of overexposure occurs. 
 Use in a well-ventilated area. Prevent concentration in hollows and sumps. 
 DO NOT enter confined spaces until atmosphere has been checked. 
 Avoid smoking, bare lights or ignition sources. 
 Avoid generation of static electricity. DO NOT use plastic buckets. 
 Ground all lines and equipment. Use spark-free tools when handling. 
 Avoid contact with incompatible materials. 
 When handling, DO NOT eat, drink or smoke. 
 Keep containers securely sealed when not in use. Avoid physical damage to containers. Always wash hands with soap 

and water after handling. 
 Work clothes should be laundered separately. 
 Observe manufacturer's storing and handling recommendations. Atmosphere should be regularly checked against 

established exposure standards to ensure safe working conditions. 
Recommended Storage Methods: Metal can; metal drum. Packing as recommended by manufacturer. 
 Check all containers are clearly labeled and free from leaks. 
 Plastic containers may only be used if approved for flammable liquids. 
Regulatory Requirements: Follow applicable OSHA regulations. 

Section 8 - Exposure Controls / Personal Protection 
Engineering Controls: Use in a well-ventilated area. Local exhaust ventilation may be required for safe working, i. e. , 

to keep exposures below required standards; otherwise, PPE is required.  
 CARE: Use of a quantity of this material in confined space or poorly ventilated area, where rapid build-up of 

concentrated atmosphere may occur, could require increased ventilation and/or protective gear.  
 General exhaust is adequate under normal operating conditions.  
 Local exhaust ventilation may be required in specific circumstances.  
 If risk of overexposure exists, wear NIOSH-approved respirator.  
 Correct fit is essential to obtain adequate protection.  
 Provide adequate ventilation in warehouse or closed storage areas.  
 In confined spaces where there is inadequate ventilation, wear full-face air supplied breathing apparatus.  
Personal Protective Clothing/Equipment:  
Eyes: Safety glasses with side shields; or as required, chemical goggles. 
 Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 
Hands/Feet: Barrier cream with polyethylene gloves; Butyl rubber gloves or Neoprene gloves or PVC gloves. 
 Safety footwear. 
 Do NOT use this product to clean the skin. 
Other: Overalls. Impervious protective clothing. 
 Eyewash unit. 
 Ensure there is ready access to an emergency shower. 
Glove Selection Index: 
PVA .......................................... Best selection 
VITON ...................................... Best selection 

Section 9 - Physical and Chemical Properties 
Appearance/General Info: Clear, colorless flammable liquid with aromatic odor. Miscible in most organic solvents. 

Odor threshold: 0.2 to 2 ppm. 
Physical State: Liquid 
Vapor Pressure (kPa): 0.5  at 15 °C 
Vapor Density (Air=1): 3.66 at 15 °C  
Formula Weight: 106.18 
Specific Gravity (H2O=1, at 4 °C): 0.87 at 15 °C 
Evaporation Rate: 0.7 Bu Ac=1 

pH: Not applicable 
pH (1% Solution): Not applicable. 
Boiling Point: 144.4 °C (292 °F) at 760 mm Hg 
Freezing/Melting Point: -25 °C (-13 °F) 
Volatile Component (% Vol): 100 
Water Solubility: 0.02% by weight 

Section 10 - Stability and Reactivity 
Stability/Polymerization/Conditions to Avoid: Product is considered stable. Hazardous polymerization will not occur. 
Storage Incompatibilities: Avoid storage with oxidizers. 
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Section 11 - Toxicological Information 
Toxicity 
Inhalation (human) LCLo: 6125 ppm/12h 
Intraperitoneal (mouse) LD50: 1364 mg/kg 
Paternal effects recorded. 
 
Irritation 
Nil reported 

See RTECS ZE 2450000, for additional data. 

 Section 12 - Ecological Information 
Environmental Fate: Most is released into the atmosphere where it may photochemically degrade by reaction with 

hydroxyl radicals (half-life 1.5-15 hr). The dominant removal process in water is volatilization. It is moderately mobile 
in soil and may leach into groundwater where it has been known to be detectable for several years, although there is 
some evidence that it biodegrades in both soil and groundwater. Bioconcentration is not expected to be significant.  

Ecotoxicity: LC50 Poecilia reticulata (guppy) 35 ppm/7 days /Conditions of bioassay not specified; LC50 Morone 
saxatilis (bass) 11.0 ppm/96 hr /Conditions of bioassay not specified; LC50 Cancer magister (crab larvae stage I) 6 
ppm/96 hr /Conditions of bioassay not specified; LC50 Crangon franciscorum (shrimp) 1.3 ppm/96 hr /Conditions of 
bioassay not specified  

Henry's Law Constant: 5.1 x10-3 
BCF: eels 1.33 
Biochemical Oxygen Demand (BOD): 0 lb/lb, 5 days 
Octanol/Water Partition Coefficient: log Kow = 3.12 
Soil Sorption Partition Coefficient: Koc = soils 48 to 68 

Section 13 - Disposal Considerations 
Disposal: Consult manufacturer for recycling options and recycle where possible.  
 Follow applicable federal, state, and local regulations.  
 Incinerate residue at an approved site.  
 Recycle containers where possible, or dispose of in an authorized landfill.  

Section 14 - Transport Information 
DOT Hazardous Materials Table Data (49 CFR 172.101): 

Note: This material has multiple possible HMT entries. Choose the appropriate one based on state and condition of 
specific material when shipped. 

 
 

Shipping Name and Description: Xylenes 
ID: UN1307 
Hazard Class: 3 - Flammable and combustible liquid 
Packing Group: II - Medium Danger 
Symbols:  
Label Codes: 3 - Flammable Liquid 
Special Provisions: IB2, T4, TP1 
Packaging:  Exceptions: 150  Non-bulk: 202  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 5 L  Cargo aircraft only: 60 L 
Vessel Stowage:  Location: B  Other:  
 

Shipping Name and Description: Xylenes 
ID: UN1307 
Hazard Class: 3 - Flammable and combustible liquid 
Packing Group: III - Minor Danger 
Symbols:  
Label Codes: 3 - Flammable Liquid 
Special Provisions: B1, IB3, T2, TP1 
Packaging:  Exceptions: 150  Non-bulk: 203  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 60 L  Cargo aircraft only: 220 L 
Vessel Stowage:  Location: A  Other:  
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Section 15 - Regulatory Information 
EPA Regulations: 

RCRA 40 CFR: Not listed   
CERCLA 40 CFR 302.4: Listed per CWA Section 311(b)(4), per RCRA Section 3001 1000 lb (453.5 kg) 
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed  
TSCA: Listed 

Section 16 - Other Information 
Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 

responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no 
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for 
application to the purchaser’s intended purpose or for consequences of its use. 



Material Safety Data Sheet Collection 

 

Toluene 

 TOL2320 
DSC60 RTF Template version: 2005-05-13-03 

Issue Date: 2005-05  

 

Copyright © 2005 by Genium Group, Inc. Any commercial use or reproduction without the publisher’s permission is prohibited. Judgments as to the suitability of information herein for the purchaser’s 
purposes are necessarily the purchaser’s responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no warranties, makes no 
representations, and assumes no responsibility as to the accuracy or suitability of such information for application to the purchaser’s intended purpose or for consequences of its use. 

 Section 1 - Chemical Product and Company Identification 54/60 
Material Name: Toluene CAS Number: 108-88-3 
Chemical Formula: C7H8 
Structural Chemical Formula: C6H5CH3 
EINECS Number: 203-625-9 
ACX Number: X1001512-0 
Synonyms: ANTISAL 1A; BENZENE,METHYL-; CP 25; METHACIDE; METHANE,PHENYL-; METHYL 

BENZENE; METHYL BENZOL; METHYLBENZENE; METHYLBENZOL; PHENYL METHANE; 
PHENYLMETHANE; TOLUEEN; TOLUEN; TOLUENE; TOLUENO; TOLUOL; TOLUOLO; TOLU-SOL 

General Use: Used as a solvent for paint, resins, lacquers inks & adhesives. Component of solvent blends and thinners; 
in gasoline and aviation fuel. Used in the manufacture of chemicals, dyes, explosives, benzoic acid. 

 Some grades of toluene may contain traces of xylene and benzene. 
 Odor threshold: 2 ppm approx. Odor is not a reliable warning property due to olfactory fatigue. 

 Section 2 - Composition / Information on Ingredients 
Name CAS % 
toluene 108-88-3 > 99.5 

OSHA PEL 
TWA: 200 ppm; Ceiling: 300 ppm; 
500 ppm, 10-minute maximum 
peak. 

OSHA PEL Vacated 1989 Limits 
TWA: 100 ppm; 375 mg/m3; 
STEL: 150 ppm; 560 mg/m3. 

ACGIH TLV 
TWA: 50 ppm; skin. 

NIOSH REL 
TWA: 100 ppm, 375 mg/m3; 
STEL: 150 ppm, 560 mg/m3. 

IDLH Level 
500 ppm. 

DFG (Germany) MAK 
TWA: 50 ppm; PEAK: 200 ppm; 
skin. 

Section 3 - Hazards Identification 
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  ANSI Signal Word 

Danger! 
 Flammable

   

  Emergency Overview  
Colorless liquid; sickly, sweet odor. Irritating to eyes/skin/respiratory tract. Other Acute Effects: weakness, 
headache, dizziness, confusion, insomnia. Chronic Effects: liver/kidney damage, may cause birth defects. 
Flammable. 

Potential Health Effects 
Target Organs: Skin, liver, kidneys, central nervous system. 
Primary Entry Routes: Inhalation, skin contact/absorbtion. 
Acute Effects  
Inhalation: The vapor is highly discomforting to the upper respiratory tract. 
 Inhalation hazard is increased at higher temperatures. 
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 Acute effects from inhalation of high concentrations of vapor are pulmonary irritation, including coughing, with 
nausea; central nervous system depression - characterized by headache and dizziness, increased reaction time, fatigue 
and loss of coordination. 

 If exposure to highly concentrated solvent atmosphere is prolonged this may lead to narcosis, unconsciousness, even 
coma and possible death. 

 Central nervous system (CNS) depression may include nonspecific discomfort, symptoms of giddiness, headache, 
dizziness, nausea, anesthetic effects, slowed reaction time, slurred speech and may progress to unconsciousness. 

 Serious poisonings may result in respiratory depression and may be fatal. 
Eye: The liquid produces a high level of eye discomfort and is capable of causing pain and severe conjunctivitis. 

Corneal injury may develop, with possible permanent impairment of vision, if not promptly and adequately treated. 
 The vapor is discomforting to the eyes if exposure is prolonged. 
 The material may produce severe irritation to the eye causing pronounced inflammation. Repeated or prolonged 

exposure to irritants may produce conjunctivitis. 
Skin: The liquid may produce skin discomfort following prolonged contact. 
 Defatting and/or drying of the skin may lead to dermatitis and it is absorbed by skin. 
 Toxic effects may result from skin absorption. 
 Open cuts, abraded or irritated skin should not be exposed to this material. 
 The material may accentuate any pre-existing skin condition. 
 The material may cause skin irritation after prolonged or repeated exposure and may produce a contact dermatitis 

(nonallergic). This form of dermatitis is often characterized by skin redness (erythema) and swelling (edema) which  
may progress to vesiculation, scaling and thickening of the epidermis. Histologically there may be intercellular edema 
of the spongy layer (spongiosis) and intracellular edema of the epidermis. 

Ingestion: Considered an unlikely route of entry in commercial/industrial environments. 
 The liquid may produce gastrointestinal discomfort and may be harmful if swallowed. Ingestion may result in nausea, 

pain and vomiting. Vomit entering the lungs by aspiration may cause potentially lethal chemical pneumonitis. 
Carcinogenicity: NTP - Not listed; IARC - Group 3, Not classifiable as to carcinogenicity to humans; OSHA - Not 

listed; NIOSH - Not listed; ACGIH - Class A4, Not classifiable as a human carcinogen; EPA - Class D, Not 
classifiable as to human carcinogenicity; MAK - Not listed. 

Chronic Effects: Chronic solvent inhalation exposures may result in nervous system impairment and liver and blood 
changes. 

 Chronic toluene habituation occurs following intentional abuse (glue-sniffing) or from occupational exposure. Ataxia, 
incoordination and tremors of the hands and feet (as a consequence of diffuse cerebral atrophy), headache, abnormal 
speech, transient memory loss, convulsions, coma, drowsiness, reduced color perception, frank blindness, nystagmus 
(rapid, involuntary eye-movements), decreased hearing leading to deafness and mild dementia have all been associated 
with chronic abuse. 

 Peripheral nerve damage, encephalopathy, giant axonopathy, electrolyte disturbances in the cerebrospinal fluid and 
abnormal computer tomographic (CT) scans are common amongst toluene addicts. Although toluene abuse has been 
linked with kidney disease, this does not commonly appear in cases of occupational toluene exposures. Cardiac and 
hematological toxicity are however associated with chronic toluene exposure. Cardiac arrhythmia, multifocal and 
premature ventricular contractions and supraventricular tachycardia are present in 20% of patients who abused toluene-
containing paints. 

 Previous suggestions that chronic toluene inhalation produced human peripheral neuropathy have largely been 
discounted. However central nervous system (CNS) depression is well documented where blood toluene levels exceed 
2.2 mg%. Toluene abusers can achieve transient circulating concentrations of 6.5 mg%. Amongst workers exposed for 
a median time of 29 years to toluene no subacute effects on neurasthenic complaints and pyschometric test results 
could be established. 

 The prenatal toxicity of very high toluene concentrations has been documented for several animal species and man. 
Malformations indicative of specific teratogenicity have not generally been found. The toxicity described in the 
literature takes the form of embryo death or delayed fetal growth and delayed skeletal system development. Permanent 
damage of children has been seen only when mothers had suffered from chronic intoxication as a result of "sniffing". 

Section 4 - First Aid Measures 
Inhalation: Remove to fresh air. 
 Lay patient down. Keep warm and rested. 
 If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to 

hospital or doctor.  
Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with 

fresh running water. Ensure irrigation under eyelids by occasionally lifting the upper and lower lids. 
 Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be 

undertaken by skilled personnel. 
Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water). 
 Wash affected areas thoroughly with water (and soap if available). 
 Seek medical attention in event of irritation. 
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Ingestion: Contact a Poison Control Center. 
 Do NOT induce vomiting. Give a glass of water. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 

Note to Physicians: Following acute or short-term repeated exposures to toluene: 
 1. Toluene is absorbed across to alveolar barrier, the blood/air mixture being 11.2/15.6 (at 37 °C) The order of toluene, 
in expired breath, is of the order of 18 ppm following sustained exposure to 100 ppm. 

 The tissue/blood proportion is 1/3 except in adipose where the proportion is 8/10. 
 2.Metabolism by microsomal mono-oxygenation, results in the production of hippuric acid. This may be detected in 
the urine in amounts between 0.5 and 2.5 g/24hr which represents, on average 0.8 gm/gm of creatinine. 

 The biological half life of hippuric acid is in the order of 1-2 hours. 
 3.Primary threat to life from ingestion and/or inhalation is respiratory failure. 
 4.Patients should be quickly evaluated for signs of respiratory distress (e.g. cyanosis, tachypnea, intercostal retraction, 
obtundation) and given oxygen. Patients with inadequate tidal volumes or poor arterial blood gases (pO2 <50 mm Hg 
or pCO2 >50 mm Hg) should be intubated. 

 5.Arrhythmias complicate some hydrocarbon ingestion and/or inhalation and electrocardiographic evidence of 
myocardial injury has been reported; intravenous lines and cardiac monitors should be established in obviously 
symptomatic patients. The lungs excrete inhaled solvents, so that hyperventilation improves clearance. 

 6.A chest x-ray should be taken immediately after stabilization of breathing and circulation to document aspiration and 
detect the presence of pneumothorax. 

 7.Epinephrine (adrenalin) is not recommended for treatment of bronchospasm because of potential myocardial 
sensitization to catecholamines. 

 Inhaled cardioselective bronchodilators (e.g. Alupent, Salbutamol) are the preferred agents, with aminophylline a 
second choice. 

 8.Lavage is indicated in patients who require decontamination; ensure use of cuffed endotracheal tube in adult patients. 
BIOLOGICAL EXPOSURE INDEX - BEI 
These represent the determinants observed in specimens collected from a healthy worker exposed at the Exposure 
Standard (ES or TLV): 
Determinant Index Sampling Time Comments 
Hippuric acid 2.5 gm/gm End of shift B,NS 
in urine creatinine Last 4 hrs of shift 
 
 
Toluene in 1 mg/L End of shift SQ 
venous blood 
 
 
Toluene in  End of shift SQ 
end-exhaled air 
 
 
 
 
NS: Non-specific determinant; also observed after exposure to other material 
SQ: Semi-quantitative determinant - Interpretation may be ambiguous; should be used as a screening test or 
confirmatory test. 
B: Background levels occur in specimens collected from subjects NOT exposed. 

Section 5 - Fire-Fighting Measures 
Flash Point: 4 °C Closed Cup 
Autoignition Temperature: 480 °C 
LEL: 1.2% v/v 
UEL: 7.1% v/v 
Extinguishing Media: Foam, dry chemical powder, BCF (where regulations 

permit), carbon dioxide. 
 Water spray or fog - Large fires only. 
General Fire Hazards/Hazardous Combustion Products: Liquid and vapor are highly 

flammable. 
 Severe fire hazard when exposed to heat, flame and/or oxidizers. 
 Vapor forms an explosive mixture with air. 
 Severe explosion hazard, in the form of vapor, when exposed to flame or spark. Vapor 

may travel a considerable distance to source of ignition. 
 Heating may cause expansion/decomposition with violent rupture of containers. 
 On combustion, may emit toxic fumes of carbon monoxide (CO) and carbon dioxide (CO2). 
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Fire Incompatibility: Avoid contamination with strong oxidizing agents as ignition may result. 
 Nitric acid with toluene, produces nitrated compounds which are explosive. 
Fire-Fighting Instructions: Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. Consider evacuation. 
 Fight fire from a safe distance, with adequate cover. 
 If safe, switch off electrical equipment until vapor fire hazard removed. 
 Use water delivered as a fine spray to control the fire and cool adjacent area. Avoid spraying water onto liquid 

pools. 
 Do not approach containers suspected to be hot. 
 Cool fire-exposed containers with water spray from a protective location. 
 If safe to do so, remove containers from path of fire. 

Section 6 - Accidental Release Measures 
Small Spills: Remove all ignition sources. Clean up all spills immediately. 
 Avoid breathing vapors and contact with skin and eyes. 
 Control personal contact by using protective equipment. 
 Contain and absorb small quantities with vermiculite or other absorbent material. Wipe up. Collect 

residues in a flammable waste container. 
Large Spills: Clear area of personnel and move upwind. 
 Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. Consider evacuation. 
 No smoking, bare lights or ignition sources. Increase ventilation. 
 Stop leak if safe to do so. Water spray or fog may be used to disperse/absorb vapor. Contain spill with sand, earth or 

vermiculite. 
 Use only spark-free shovels and explosion proof equipment. 
 Collect recoverable product into labeled containers for recycling. 
 Absorb remaining product with sand, earth or vermiculite. 
 Collect solid residues and seal in labeled drums for disposal. 
 Wash area and prevent runoff into drains. 
 If contamination of drains or waterways occurs, advise emergency services. 

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
Handling Precautions: Avoid all personal contact, including inhalation. 
 Wear protective clothing when risk of exposure occurs. 
 Use in a well-ventilated area. Prevent concentration in hollows and sumps. 
 DO NOT enter confined spaces until atmosphere has been checked. 
 Avoid smoking, bare lights, heat or ignition sources. 
 When handling, DO NOT eat, drink or smoke. 
 Vapor may ignite on pumping or pouring due to static electricity. 
 DO NOT use plastic buckets. Ground and secure metal containers when dispensing or pouring product. Use spark-free 

tools when handling. 
 Avoid contact with incompatible materials. 
 Keep containers securely sealed. Avoid physical damage to containers. 
 Always wash hands with soap and water after handling. 
 Work clothes should be laundered separately. 
 Use good occupational work practices. Observe manufacturer's storing and handling recommendations. Atmosphere 

should be regularly checked against established exposure standards to ensure safe working conditions. 
Recommended Storage Methods: Metal can; Metal drum; Metal safety cans. Packing as supplied by manufacturer. 
 Plastic containers may only be used if approved for flammable liquid. 
 Check that containers are clearly labeled and free from leaks. 
Regulatory Requirements: Follow applicable OSHA regulations. 

Section 8 - Exposure Controls / Personal Protection 
Engineering Controls: Use in a well-ventilated area; local exhaust ventilation may be required for safe working, i. e. , 

to keep exposures below required standards; otherwise, PPE is required.  
 General exhaust is adequate under normal operating conditions.  
 Local exhaust ventilation may be required in special circumstances.  
 If risk of overexposure exists, wear NIOSH-approved respirator. Correct fit is essential to ensure adequate protection.  
 Provide adequate ventilation in warehouses and enclosed storage areas.  
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 In confined spaces where there is inadequate ventilation, wear full-face air supplied breathing apparatus.  
Personal Protective Clothing/Equipment:  
Eyes: Safety glasses with side shields; chemical goggles. Full face shield. 
 DO NOT wear contact lenses. Contact lenses pose a special hazard; soft contact lenses may absorb irritants and all 

lenses concentrate them. 
Hands/Feet: Wear chemical protective gloves, eg. PVC. Wear safety footwear. 
Respiratory Protection: 
Exposure Range >200 to <500 ppm: Air Purifying, Negative Pressure, Half Mask 
Exposure Range 500 to unlimited ppm: Self-contained Breathing Apparatus, Pressure Demand, Full Face 
Cartridge Color: black 
Other: Overalls. Barrier cream. Eyewash unit. 

Glove Selection Index: 
PE/EVAL/PE ............................ Best selection 
VITON/CHLOROBUTYL ....... Best selection 
VITON ...................................... Best selection 
PVA .......................................... Best selection 
TEFLON ................................... Satisfactory; may degrade after 4 hours continuous immersion 
SARANEX-23 2-PLY............... Poor to dangerous choice for other than short-term immersion 
CPE ........................................... Poor to dangerous choice for other than short-term immersion 
VITON/NEOPRENE ................ Poor to dangerous choice for other than short-term immersion 
SARANEX-23 .......................... Poor to dangerous choice for other than short-term immersion 
NEOPRENE/NATURAL.......... Poor to dangerous choice for other than short-term immersion 
NITRILE+PVC ......................... Poor to dangerous choice for other than short-term immersion 
NITRILE ................................... Poor to dangerous choice for other than short-term immersion 
BUTYL ..................................... Poor to dangerous choice for other than short-term immersion 
PVC........................................... Poor to dangerous choice for other than short-term immersion 
NEOPRENE.............................. Poor to dangerous choice for other than short-term immersion 

Section 9 - Physical and Chemical Properties 
Appearance/General Info: Clear highly flammable liquid with a strong aromatic odor; floats on water. Mixes with 

most organic solvents. 
Physical State: Liquid 
Vapor Pressure (kPa): 2.93 at 20 °C 
Vapor Density (Air=1): 3.2  
Formula Weight: 92.14 
Specific Gravity (H2O=1, at 4 °C): 0.87 at 20 °C 
Evaporation Rate: 2.4 (BuAc=1) 

pH: Not applicable 
pH (1% Solution): Not applicable. 
Boiling Point: 111 °C (232 °F) at 760 mm Hg 
Freezing/Melting Point: -95 °C (-139 °F) 
Volatile Component (% Vol): 100 
Water Solubility: < 1 mg/mL at 18 °C 

Section 10 - Stability and Reactivity 
Stability/Polymerization/Conditions to Avoid: Product is considered stable. Hazardous polymerization will not occur. 
Storage Incompatibilities: Segregate from strong oxidizers. 

Section 11 - Toxicological Information 
Toxicity 
Oral (human) LDLo: 50 mg/kg 
Oral (rat) LD50: 636 mg/kg 
Inhalation (human) TCLo: 100 ppm 
Inhalation (man) TCLo: 200 ppm 
Inhalation (rat) LC50: > 26700 ppm/1h 
Dermal (rabbit) LD50: 12124 mg/kg 
Reproductive effector in rats 
 
Irritation 
Skin (rabbit): 20 mg/24h-moderate 
Skin (rabbit): 500 mg - moderate 
Eye (rabbit): 0.87 mg - mild 
Eye (rabbit): 2 mg/24h - SEVERE 
Eye (rabbit): 100 mg/30sec - mild 

See RTECS XS 5250000, for additional data. 
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 Section 12 - Ecological Information 
Environmental Fate: If released to soil, it will be lost by evaporation from near-surface soil and by leaching to the 

groundwater. Biodegradation occurs both in soil and groundwater, but it is apt to be slow especially at high 
concentrations, which may be toxic to microorganisms. The presence of acclimated microbial populations may allow 
rapid biodegradation. It will not significantly hydrolyze in soil or water under normal environmental conditions. If 
released into water, its concentration will decrease due to evaporation and biodegradation. This removal can be rapid 
or take several weeks, depending on temperature, mixing conditions, and acclimation of microorganisms. It will not 
significantly adsorb to sediment or bioconcentrate in aquatic organisms. If released to the atmosphere, it will degrade 
by reaction with photochemically produced hydroxyl radicals (half-life 3 hr to slightly over 1 day) or be washed out in 
rain. It will not be subject to direct photolysis.  

Ecotoxicity: LC50 Aedes aegypti-4th instar (mosquito larvae) 22 mg/l /Conditions of bioassay not specified; LC50 
Cyprinodon variegatus (sheepshead minnow) 277-485 mg/l 96 hr /Conditions of bioassay not specified; LC50 Calandra 
granaria (grain weevil) 210 mg/l /in air; LC50 Cancer magister (crab larvae stage I) 28 ppm/96 hr /Conditions of 
bioassay not specified; LC50 Crangon franciscorum (shrimp) 4.3 ppm 96 hr /Conditions of bioassay not specified; LC50 
Artemia salina (brine shrimp) 33 mg/l 24 hr /Conditions of bioassay not specified; LC50 Morone saxatilis (striped bass) 
7.3 mg/l 96 hr /Conditions of bioassay not specified; LC50 Pimephales promelas (fathead minnows) 55-72 mg/l 
(embryos), 25-36 mg/l (1-day posthatch protolarvae), and 26-31 mg/l (30-day-old minnows)/ 96 hour /Conditions of 
bioassay not specified  

Henry's Law Constant: 0.0067 
BCF: eels 13.2 
Biochemical Oxygen Demand (BOD): 0%, 5 days 
Octanol/Water Partition Coefficient: log Kow = 2.69 
Soil Sorption Partition Coefficient: Koc = silty loam 37 

Section 13 - Disposal Considerations 
Disposal: Consult manufacturer for recycling options and recycle where possible.  
 Follow applicable federal, state, and local regulations.  
 Incinerate residue at an approved site.  
 Recycle containers where possible, or dispose of in an authorized landfill.  

Section 14 - Transport Information 
DOT Hazardous Materials Table Data (49 CFR 172.101): 

Shipping Name and Description: Toluene 
ID: UN1294 
Hazard Class: 3 - Flammable and combustible liquid 
Packing Group: II - Medium Danger 
Symbols:  
Label Codes: 3 - Flammable Liquid 
Special Provisions: IB2, T4, TP1 
Packaging:  Exceptions: 150  Non-bulk: 202  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 5 L  Cargo aircraft only: 60 L 
Vessel Stowage:  Location: B  Other:  

Section 15 - Regulatory Information 
EPA Regulations: 

RCRA 40 CFR: Listed U220 Toxic Waste 
CERCLA 40 CFR 302.4: Listed per CWA Section 311(b)(4), per RCRA Section 3001, per CWA Section 307(a) 

1000 lb (453.5 kg) 
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed  
TSCA: Listed 

Section 16 - Other Information 
Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 

responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no 
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for 
application to the purchaser’s intended purpose or for consequences of its use. 
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 Section 1 - Chemical Product and Company Identification 54/60 
Material Name: Xylene CAS Number: 1330-20-7 
Chemical Formula: C8H10 
Structural Chemical Formula: C6H4(CH3)2 
EINECS Number: 215-535-7 
ACX Number: X1001166-8 
Synonyms: BENZENE,DIMETHYL-; COMPONENT 1 (83%): XYLENES; COMPONENT 2 (17%): ETHYL 

BENZENE; DIMETHYLBENZENE; DIMETHYLBENZENES; EPA PESTICIDE CHEMICAL CODE 086802; 
KSYLEN; METHYL TOLUENE; METHYLTOLUENE; VIOLET 3; XILOLI; XYLENE; XYLENEN; XYLOL; 
XYLOLE 

General Use: A strong solvent for general use in the manufacture of paints, varnishes, lacquers, thinners, inks, rubber, 
pesticides, herbicides and paint strippers. 

 Section 2 - Composition / Information on Ingredients 
Name CAS % 
xylene 1330-20-7 > 95 

OSHA PEL 
TWA: 100 ppm; 435 mg/m3. 

ACGIH TLV 
TWA: 100 ppm; STEL: 150 ppm. 

NIOSH REL 
TWA: 100 ppm, 435 mg/m3; 
STEL: 150 ppm, 655 mg/m3. 

 

DFG (Germany) MAK 
TWA: 100 ppm; PEAK: 200 ppm; 
skin. 

Section 3 - Hazards Identification 
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  ANSI Signal Word 

Warning! 
 Flammable

   

  Emergency Overview  
Clear, sweet smelling liquid. Irritating to eyes/skin/respiratory tract. Other Acute Effects: dizziness, nausea, 
drowsiness. Chronic Effects: dermatitis, kidney/liver/peripheral nerve damage. May cause birth defects (animal 
data). Flammable. 

Potential Health Effects 
Target Organs: central nervous system (CNS), eyes, gastrointestinal (GI) tract, liver, kidneys, skin 
Primary Entry Routes: inhalation, skin absorption (slight), eye contact, ingestion 
Acute Effects  
Inhalation: Xylene is a central nervous system depressant. The vapor is discomforting to the upper respiratory tract 

and may be harmful if inhaled. 
 Inhalation hazard is increased at higher temperatures. 
 Toxic effects are increased by consumption of alcohol. 
 Acute effects from inhalation of high concentrations of vapor are pulmonary irritation, including coughing, with 

nausea; central nervous system depression - characterized by headache and dizziness, increased reaction time, fatigue 
and loss of coordination. 

 If exposure to highly concentrated solvent atmosphere is prolonged this may lead to narcosis, unconsciousness, even 
coma and possible death. 
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 Headache, fatigue, lassitude, irritability and gastrointestinal disturbances (e.g., nausea, anorexia and flatulence) are 
the most common symptoms of xylene overexposure. Injury to the heart, liver, kidneys and nervous system has also 
been noted among workers. Transient memory loss, renal impairment, temporary confusion and some evidence of 
disturbance of liver function was reported in three workers overcome by gross exposure to xylene (10000 ppm). One 
worker died and autopsy revealed pulmonary congestion, edema, and focal alveolar hemorrhage. 

 Volunteers inhaling xylene at 100 ppm for 5 to 6 hours showed changes in manual coordination, reaction time and 
slight ataxia. Tolerance developed during the workweek but was lost over the weekend. Physical exercise may 
antagonize this effect. Xylene body burden in humans exposed to 100 or 200 ppm xylene in air depends on the 
amount of body fat with 4% to 8% of total absorbed xylene accumulating in human adipose tissues. 

Eye: The liquid is highly discomforting to the eyes and is capable of causing a mild, temporary redness of the 
conjunctiva (similar to wind-burn), temporary impairment of vision and/or other transient eye damage/ulceration. 

 The vapor is highly discomforting to the eyes. 
 The material may produce severe irritation to the eye causing pronounced inflammation. Repeated or prolonged 

exposure to irritants may produce conjunctivitis. 
 Corneal changes have been reported in furniture polishers exposed to xylene. 
Skin: The liquid is highly discomforting to the skin and may cause drying of the skin, which may lead to dermatitis 

and it is absorbed by the skin. 
 Toxic effects may result from skin absorption. 
 Open cuts, abraded or irritated skin should not be exposed to this material. 
 The material may accentuate any pre-existing skin condition. 
 The material may cause skin irritation after prolonged or repeated exposure and may produce a contact dermatitis 

(nonallergic). This form of dermatitis is often characterized by skin redness (erythema) and swelling (edema) which  
may progress to vesiculation, scaling and thickening of the epidermis. Histologically there may be intercellular edema 
of the spongy layer (spongiosis) and intracellular edema of the epidermis. 

Ingestion: Considered an unlikely route of entry in commercial/industrial environments. 
 The liquid may produce gastrointestinal discomfort and may be harmful if swallowed. Ingestion may result in nausea, 

pain and vomiting. Vomit entering the lungs by aspiration may cause potentially lethal chemical pneumonitis. 
Carcinogenicity: NTP - Not listed; IARC - Group 3, Not classifiable as to carcinogenicity to humans; OSHA - Not 

listed; NIOSH - Not listed; ACGIH - Not listed; EPA - Class D, Not classifiable as to human carcinogenicity; MAK - 
Not listed. 

Chronic Effects: Chronic solvent inhalation exposures may result in nervous system impairment and liver and blood 
changes. 

 Prolonged or continuous skin contact with the liquid may cause defatting with drying, cracking, irritation and 
dermatitis following. 

 Small excess risks of spontaneous abortion and congenital malformation was reported amongst women exposed to 
xylene in the first trimester of pregnancy. In all cases however the women had also been exposed to other substances. 
Evaluation of workers chronically exposed to xylene has demonstrated a lack of genotoxicity. Exposure to xylene has 
been associated with increased risks of hemopoietic malignancies but, again simultaneous exposure to other substances 
(including benzene) complicate the picture. A long-term gavage study of mixed xylenes (containing 17% ethyl 
benzene) found no evidence of carcinogenic activity in rats and mice of either sex. 

 Exposure to the material for prolonged periods may cause physical defects in the developing embryo (teratogenesis). 

Section 4 - First Aid Measures 
Inhalation: Remove to fresh air. 
 Lay patient down. Keep warm and rested. 
 If available, administer medical oxygen by trained personnel. 
 If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to 

hospital or doctor, without delay.  
Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with fresh running 

water. Ensure irrigation under eyelids by occasionally lifting the upper and lower lids. 
 Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be 

undertaken by skilled personnel. 
Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water). 
 Wash affected areas thoroughly with water (and soap if available). 
 Seek medical attention in event of irritation. 
Ingestion: Contact a Poison Control Center. 
 Do NOT induce vomiting. Give a glass of water. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 

Note to Physicians: For acute or short-term repeated exposures to xylene: 
 1.Gastrointestinal absorption is significant with ingestions. 
 For ingestions exceeding 1-2 mL (xylene)/kg, intubation and lavage with cuffed endotracheal tube is recommended. 
The use of charcoal and cathartics is equivocal. 

 2.Pulmonary absorption is rapid with about 60-65% retained at rest. 
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 3.Primary threat to life from ingestion and/or inhalation is respiratory failure. 
 4.Patients should be quickly evaluated for signs of respiratory distress (e.g. cyanosis, tachypnea, intercostal retraction, 
obtundation) and given oxygen. Patients with inadequate tidal volumes or poor arterial blood gases (pO2 <50 mm Hg 
or pCO2 >50 mm Hg) should be intubated. 

 5.Arrhythmias complicate some hydrocarbon ingestion and/or inhalation and electrocardiographic evidence of 
myocardial injury has been reported; intravenous lines and cardiac monitors should be established in obviously 
symptomatic patients. The lungs excrete inhaled solvents, so that hyperventilation improves clearance. 

 6.A chest x-ray should be taken immediately after stabilization of breathing and circulation to document aspiration and 
detect the presence of pneumothorax. 

 7.Epinephrine (adrenalin) is not recommended for treatment of bronchospasm because of potential myocardial 
sensitization to catecholamines. 

 Inhaled cardioselective bronchodilators (e.g. Alupent, Salbutamol) are the preferred agents, with aminophylline a 
second choice. 
BIOLOGICAL EXPOSURE INDEX - BEI 
These represent the determinants observed in specimens collected from a healthy worker exposed at the Exposure 
Standard (ES or TLV): 
Determinant Index Sampling Time Comments 
Methylhippuric 1.5 gm/gm End of shift 
acids in urine creatinine 
 2 mg/min Last 4 hrs of shift. 

Section 5 - Fire-Fighting Measures 
Flash Point: 25.6 °C 
Autoignition Temperature: 241 °C 
LEL: 1.0% v/v 
UEL: 7.0% v/v 
Extinguishing Media: Alcohol stable foam; dry chemical powder; carbon 

dioxide. 
 Water spray or fog - Large fires only. 
General Fire Hazards/Hazardous Combustion Products: Liquid and vapor are 

flammable. 
 Moderate fire hazard when exposed to heat or flame. 
 Vapor forms an explosive mixture with air. 
 Moderate explosion hazard when exposed to heat or flame. 
 Vapor may travel a considerable distance to source of ignition. 
 Heating may cause expansion or decomposition leading to violent rupture of containers. 
 On combustion, may emit toxic fumes of carbon monoxide (CO). 
 Other combustion products include carbon dioxide (CO2). 
Fire Incompatibility: Avoid contamination with strong oxidizing agents as ignition may result. 
Fire-Fighting Instructions: Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. 
 If safe, switch off electrical equipment until vapor fire hazard removed. 
 Use water delivered as a fine spray to control fire and cool adjacent area. 
 Avoid spraying water onto liquid pools. 
 Do not approach containers suspected to be hot. 
 Cool fire-exposed containers with water spray from a protected location. 
 If safe to do so, remove containers from path of fire. 

Section 6 - Accidental Release Measures 
Small Spills: Remove all ignition sources. Clean up all spills immediately. 
 Avoid breathing vapors and contact with skin and eyes. 
 Control personal contact by using protective equipment. 
 Contain and absorb small quantities with vermiculite or other absorbent material. Wipe up. Collect 

residues in a flammable waste container. 
Large Spills: Clear area of personnel and move upwind. 
 Contact fire department and tell them location and nature of hazard. 
 May be violently or explosively reactive. Wear breathing apparatus plus protective gloves. Prevent, by any means 

available, spillage from entering drains or waterways. 
 No smoking, bare lights or ignition sources. Increase ventilation. 
 Stop leak if safe to do so. Water spray or fog may be used to disperse/absorb vapor. Contain spill with sand, earth or 

vermiculite. 
 Use only spark-free shovels and explosion proof equipment. 
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 Collect recoverable product into labeled containers for recycling. 
 Absorb remaining product with sand, earth or vermiculite. 
 Collect solid residues and seal in labeled drums for disposal. 
 Wash area and prevent runoff into drains. 
 If contamination of drains or waterways occurs, advise emergency services. 

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
Handling Precautions: Avoid all personal contact, including inhalation. 
 Wear protective clothing when risk of overexposure occurs. 
 Use in a well-ventilated area. Prevent concentration in hollows and sumps. 
 DO NOT enter confined spaces until atmosphere has been checked. 
 Avoid smoking, bare lights or ignition sources. 
 Avoid generation of static electricity. DO NOT use plastic buckets. 
 Ground all lines and equipment. Use spark-free tools when handling. 
 Avoid contact with incompatible materials. 
 When handling, DO NOT eat, drink or smoke. 
 Keep containers securely sealed when not in use. Avoid physical damage to containers. Always wash hands with soap 

and water after handling. 
 Work clothes should be laundered separately. 
 Observe manufacturer's storing and handling recommendations. Atmosphere should be regularly checked against 

established exposure standards to ensure safe working conditions. 
Recommended Storage Methods: Metal can; metal drum. Packing as recommended by manufacturer. 
 Check all containers are clearly labeled and free from leaks. 
 Plastic containers may only be used if approved for flammable liquids. 
Regulatory Requirements: Follow applicable OSHA regulations. 

Section 8 - Exposure Controls / Personal Protection 
Engineering Controls: Use in a well-ventilated area. Local exhaust ventilation may be required for safe working, i. e. , 

to keep exposures below required standards; otherwise, PPE is required.  
 CARE: Use of a quantity of this material in confined space or poorly ventilated area, where rapid build-up of 

concentrated atmosphere may occur, could require increased ventilation and/or protective gear.  
 General exhaust is adequate under normal operating conditions.  
 Local exhaust ventilation may be required in specific circumstances.  
 If risk of overexposure exists, wear NIOSH-approved respirator.  
 Correct fit is essential to obtain adequate protection.  
 Provide adequate ventilation in warehouse or closed storage areas.  
 In confined spaces where there is inadequate ventilation, wear full-face air supplied breathing apparatus.  
Personal Protective Clothing/Equipment:  
Eyes: Safety glasses with side shields; or as required, chemical goggles. 
 Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 
Hands/Feet: Barrier cream with polyethylene gloves; Butyl rubber gloves or Neoprene gloves or PVC gloves. 
 Safety footwear. 
 Do NOT use this product to clean the skin. 
Other: Overalls. Impervious protective clothing. 
 Eyewash unit. 
 Ensure there is ready access to an emergency shower. 
Glove Selection Index: 
PE/EVAL/PE ............................ Best selection 
PVA .......................................... Best selection 
VITON ...................................... Best selection 
TEFLON ................................... Best selection 
PVDC/PE/PVDC ...................... Poor to dangerous choice for other than short-term immersion 
NATURAL+NEOPRENE......... Poor to dangerous choice for other than short-term immersion 
NEOPRENE/NATURAL.......... Poor to dangerous choice for other than short-term immersion 
NITRILE+PVC ......................... Poor to dangerous choice for other than short-term immersion 
HYPALON ............................... Poor to dangerous choice for other than short-term immersion 
NAT+NEOPR+NITRILE ......... Poor to dangerous choice for other than short-term immersion 
BUTYL ..................................... Poor to dangerous choice for other than short-term immersion 
BUTYL/NEOPRENE ............... Poor to dangerous choice for other than short-term immersion 
NITRILE ................................... Poor to dangerous choice for other than short-term immersion 
NEOPRENE.............................. Poor to dangerous choice for other than short-term immersion 
PVC........................................... Poor to dangerous choice for other than short-term immersion 
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Section 9 - Physical and Chemical Properties 
Appearance/General Info: Clear colorless flammable liquid with a strong aromatic odor; floats on water. Mixes with 

most organic solvents. 
Physical State: Liquid 
Vapor Pressure (kPa): 0.5  at 15 °C 
Vapor Density (Air=1): 3.66 at 15 °C  
Formula Weight: 106.18 
Specific Gravity (H2O=1, at 4 °C): 0.87 at 15 °C 
Evaporation Rate: 0.7 Bu Ac=1 

pH: Not applicable 
pH (1% Solution): Not applicable. 
Boiling Point: 137 °C (279 °F) to 140 °C (284 °F) 
Freezing/Melting Point: -47 °C (-53 °F) 
Volatile Component (% Vol): 100 
Water Solubility: Practically insoluble in water 

Section 10 - Stability and Reactivity 
Stability/Polymerization/Conditions to Avoid: Product is considered stable. Hazardous polymerization will not occur. 
Storage Incompatibilities: Avoid storage with oxidizers. 

Section 11 - Toxicological Information 
Toxicity 
Oral (human) LDLo: 50 mg/kg 
Oral (rat) LD50: 4300 mg/kg 
Inhalation (human) TCLo: 200 ppm 
Inhalation (man) LCLo: 10000 ppm/6h 
Inhalation (rat) LC50: 5000 ppm/4h 
Reproductive effector in rats 
 
Irritation 
Skin (rabbit):500 mg/24h moderate 
Eye (human): 200 ppm irritant 
Eye (rabbit): 87 mg mild 
Eye (rabbit): 5 mg/24h SEVERE 

See RTECS ZE 2100000, for additional data. 

 Section 12 - Ecological Information 
Environmental Fate: Most of the xylenes are released into the atmosphere where they may photochemically degrade 

by reaction with hydroxyl radicals (half-life 1-18 hr). The dominant removal process in water is volatilization. Xylenes 
are moderately mobile in soil and may leach into groundwater where they are known to persist for several years, 
despite some evidence that they biodegrade in both soil and groundwater. Bioconcentration is not expected to be 
significant.  

Ecotoxicity: LC50 Rainbow trout 13.5 mg/l/96 hr /Conditions of bioassay not specified; LD50 Goldfish 13 mg/l/24 hr 
/Conditions of bioassay not specified  

Henry's Law Constant: 0.22 
BCF: estimated at 2.14 to 2.20 
Octanol/Water Partition Coefficient: log Kow = 3.12 to 3.20 
Soil Sorption Partition Coefficient: Koc = 48 to 68 

Section 13 - Disposal Considerations 
Disposal: Consult manufacturer for recycling options and recycle where possible.  
 Follow applicable federal, state, and local regulations.  
 Incinerate residue at an approved site.  
 Recycle containers where possible, or dispose of in an authorized landfill.  



2005-05 Xylene XYL2260 

Copyright © 2005 Genium Group, Inc. Any commercial use or reproduction without the publisher’s permission is prohibited. Page 6 of 6 

Section 14 - Transport Information 
DOT Hazardous Materials Table Data (49 CFR 172.101): 

Note: This material has multiple possible HMT entries. Choose the appropriate one based on state and condition of 
specific material when shipped. 

 
 

Shipping Name and Description: Xylenes 
ID: UN1307 
Hazard Class: 3 - Flammable and combustible liquid 
Packing Group: II - Medium Danger 
Symbols:  
Label Codes: 3 - Flammable Liquid 
Special Provisions: IB2, T4, TP1 
Packaging:  Exceptions: 150  Non-bulk: 202  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 5 L  Cargo aircraft only: 60 L 
Vessel Stowage:  Location: B  Other:  
 

Shipping Name and Description: Xylenes 
ID: UN1307 
Hazard Class: 3 - Flammable and combustible liquid 
Packing Group: III - Minor Danger 
Symbols:  
Label Codes: 3 - Flammable Liquid 
Special Provisions: B1, IB3, T2, TP1 
Packaging:  Exceptions: 150  Non-bulk: 203  Bulk: 242 
Quantity Limitations:  Passenger aircraft/rail: 60 L  Cargo aircraft only: 220 L 
Vessel Stowage:  Location: A  Other:  

Section 15 - Regulatory Information 
EPA Regulations: 

RCRA 40 CFR: Listed U239 Ignitable Waste 
CERCLA 40 CFR 302.4: Listed per CWA Section 311(b)(4), per RCRA Section 3001 100 lb (45.35 kg) 
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed  
TSCA: Listed 

Section 16 - Other Information 
Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 

responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no 
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for 
application to the purchaser’s intended purpose or for consequences of its use. 
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Daily / Periodic Excavation
Inspection Checklist

Project Name: Date / Time: 
Project Number: Location: 
Prepared By: Project Manager: 
This checklist must be completed for all excavations.  It documents that daily and post-event / 
periodic inspections are conducted. 
Soil Classified As:             Stable Rock                      Type A                        Type B                        Type C 
Soil Classified On:  By: 
Type of Protective System in Use:           Sloping                   Shoring                     Other _______________ 
Description: 

Inspection Item YES NO Comments 
Is the underground / overhead utilities checklist completed?    
Are underground installations protected from damage?    
Are adequate means of entry / exit available in the excavation?    
If exposed to traffic, are personnel wearing reflective vests?    
Do barriers exist to prevent equipment from rolling into the 
excavation?    

Was air monitoring conducted prior to and during excavation 
entry?    

Was the stability of adjacent structures reviewed by a registered 
P.E.?    

Are spoil piles at least 2 feet from the excavation edge?    
Is fall protection in use near excavations deeper than 6 feet?    
Are work tasks completed remotely if feasible?    
Is a protective system in place and in good repair?    
Is emergency rescue (lifeline / body harness) equipment used due 
to potential atmospheric hazard?    

Is excavation exposed to vibration?    
Are employees protected from falling / elevated material?    
Is soil classification adequate for current environmental / weather 
conditions?    

Do portable ladders extend at least 4 feet above the excavation?    
Are portable ladders or ramps secured in place?    
Have all personnel attended safety meeting on excavation 
hazards?    

Are support systems for adjacent structures in place?    
Is the excavation free from standing water?    
Is water control and diversion of surface runoff adequate?    
Are employees wearing required protective equipment?    
ARCADIS Excavation Competent Person: Date/Time: 
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Scenario #1   

ARCADIS EMPLOYEE Suffers an Injury that Requires Minor First Aid   
(e.g., small cuts, blisters, bruises, aches, pains resulting from work) 

The ARCADIS on-site CONSTRUCTION SUPERINTENDENT will: 

1. Stop work when an incident occurs. 

2. Notify a trained first aid responder to report the incident location. 

3. Contact the ARCADIS on-site FIELD TECHNICIAN and Health & Safety (H&S) 
MANAGER. 

4. Contact WorkCare (WC) at 1.800.445.6155 with the injured EMPLOYEE to 
review symptoms. 

5. Comply with WC instructions regarding first aid or transport to the designated 
occupational health clinic (the clinic). 

6. Dispatch on-site FIELD TECHNICIAN and H&S MANAGER to drive the 
EMPLOYEE to the clinic, if required. (For anything beyond a very minor 
scratch/sting/bite, the ARCADIS on-site CONSTRUCTION SUPERINTENDENT 
will drive or accompany the EMPLOYEE to the clinic.) 

7. If WC recommends a visit to the clinic, contact Corporate H&S (Workers 
Compensation) at 720.344.3844 to report incident. 

8. Oversee departure of the EMPLOYEE to the clinic. 

9. Notify the ARCADIS Project Manager (PM) (see below for ARCADIS PM 
responsibilities). 

10. After speaking with the on-site FIELD TECHNICIAN and H&S MANAGER at the 
clinic, contact ARCADIS Corporate H&S to update incident status and receive 
Workers Compensation-required information.  

11. Check the EMPLOYEE’s status upon return to the site to verify treatment and 
ability to work. 

12. Coordinate and implement incident investigation using the Loss Prevention 
System (LPS) tools. 

13. Review conditions that led to the incident with the field team, address key issues 
and determine when to resume work based on feedback. 
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The ARCADIS on-site FIELD TECHNICIAN and H&S MANAGER will: 

1. Report immediately to the incident location and provide first aid as necessary. 

2. Review WC instructions with the ARCADIS on-site CONSTRUCTION 
SUPERINTENDENT and EMPLOYEE. 

3. Drive the EMPLOYEE to the clinic, if needed. 

4. Communicate key findings from the clinic provider. 

5. Stay with the EMPLOYEE until care is given and the EMPLOYEE is allowed to 
depart the clinic. 

6. Report back to the ARCADIS on-site CONSTRUCTION SUPERINTENDENT 
with the EMPLOYEE upon discharge to begin incident investigation. 

The ARCADIS PM will: 

1. Communicate with the on-site CONSTRUCTION SUPERINTENDENT, as needed, 
to advise on the incident. 

2. Notify the National Grid Project Manager, the ARCADIS Principal-in-Charge and 
the ARCADIS Program Manager. 

3. Interface with Corporate H&S to validate whether the EMPLOYEE will receive on-
site treatment or will require a visit to the clinic. Notify Corporate H&S of the 
EMPLOYEE’s duties and availability for light-duty work, if required. 

4. Assist/review in the incident investigation process. 

The ARCADIS CORPORATE H&S MANAGER will: 

1. Handle reporting to Workers Compensation Third-Party Administrator (TPA) and 
then work with the CONSTRUCTION SUPERINTENDENT, TPA adjuster and 
EMPLOYEE to ensure appropriate medical care, work release (including light-duty 
release when medically appropriate) and discharge from care. 

If a visit to a physician is not advised, WC will follow up with the EMPLOYEE and with 
the Corporate H&S MANAGER until the injury is resolved. 



g:\clients\national grid\fort plain\10 final reports and presentations\final (100%) remedial design\appx e - hasp\app f med incident procedures\0251011324appxe-appxf.doc 1 

ARCADIS Site Illness & 
Injury Management 
Procedures 
National Grid Company 
Projects  

 

Scenario #2   

ARCADIS EMPLOYEE Suffers an Injury that may Require Medical Treatment (e.g., 
deeper cuts, strains/sprains, possible chemical exposure) 

The ARCADIS on-site CONSTRUCTION SUPERINTENDENT will: 

1. Stop work when an incident occurs. 

2. Notify a trained first aid responder to report to the incident location. 

3. Contact the ARCADIS on-site FIELD TECHNICIAN and H&S MANAGER. 

4. Contact WC at 1.800.445.6155 with the injured EMPLOYEE to review symptoms. 

5. Comply with WC instructions regarding first aid or transport to the clinic. 

6. Dispatch the ARCADIS on-site FIELD TECHNICIAN and H&S MANAGER to 
drive the EMPLOYEE to the clinic and accompany the injured EMPLOYEE and 
the on-site FIELD TECHNICIAN and H&S MANAGER to the clinic.  

7. Contact Corporate H&S (Workers Compensation) at 720.344.3844 to report the 
incident and the departure of the EMPLOYEE to the clinic. 

A. Contact the ARCADIS PM and ARCADIS SAFETY MANAGER Chuck 
Webster at 315.671.9297 (office) or 315.247.5971 (cell). 

8. Contact Corporate H&S to update the incident status and receive Workers 
Compensation-required information.  

9. Stay with the EMPLOYEE until he/she is released from the clinic, or the situation 
is stable. 

10. Check the EMPLOYEE’s status upon return to the site to verify treatment and 
ability to work. 

The ARCADIS on-site FIELD TECHNICIAN and H&S MANAGER will: 

1. Report to the incident location and provide first aid, as necessary. 

2. Review WC instructions with the ARCADIS on-site CONSTRUCTION 
SUPERINTENDENT and the EMPLOYEE. 

3. Drive the EMPLOYEE to the clinic, if needed. 

4. Upon arrival at the clinic, contact Corporate H&S (Workers Compensation) at 
720.344.3844 to report the status of the EMPLOYEE.  
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5. Stay with the EMPLOYEE until care is given and the EMPLOYEE is allowed to 
depart the clinic. 

6. Report back to the ARCADIS on-site CONSTRUCTION SUPERINTENDENT 
with the EMPLOYEE (if the EMPLOYEE is able) upon discharge to begin the 
incident investigation.  

The ARCADIS PM will: 

1. Communicate with the ARCADIS on-site CONSTRUCTION SUPERINTENDENT, 
as needed, to advise on the incident. 

2. Notify National Grid Project Manager, the ARCADIS Principal-in-Charge and the 
ARCADIS Program Manager. 

3. Interface with Corporate H&S to validate whether the EMPLOYEE will receive on-
site treatment or will require a visit to the clinic. Notify Corporate H&S of the 
EMPLOYEE’s duties and availability for light-duty work, if required. 

4. Assist/review in the incident investigation process using the LPS tools. 

The ARCADIS CORPORATE H&S MANAGER will: 

1. Handle reporting to the Workers Compensation TPA and then work with the 
CONSTRUCTION SUPERINTENDENT, TPA adjuster and EMPLOYEE to ensure 
appropriate medical care, work release (including light-duty release when 
medically appropriate) and discharge from care. 

If a visit to a physician is not advised, WC will follow up with the EMPLOYEE and with 
the Corporate H&S MANAGER until the injury is resolved. 
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Scenario #3   

Emergency Situation  
(e.g., broken limbs, amputation, significant loss of blood, loss of consciousness, heat 
injuries, chest pain) 

The EMPLOYEE discovering the incident will call for assistance and begin first aid. 

The ARCADIS CONSTRUCTION SUPERINTENDENT will: 

1. Stop work when an incident occurs. 

2. Notify a trained first aid responder to report to the incident location. 

3. Contact the ARCADIS on-site FIELD TECHNICIAN and H&S MANAGER. 

4. Accompany the EMPLOYEE to the hospital. 

5. Contact Corporate H&S (Workers Compensation) at 720.344.3844 to report the 
EMPLOYEE’s status upon arrival at the hospital. 

6. Notify the EMPLOYEE’s next of kin, as required. 

7. Follow guidance from Corporate H&S, as required, while the EMPLOYEE is at 
the hospital. 

8. Work with Corporate H&S and Human Resources to determine restricted work, 
light-duty release status, etc., as appropriate. 

The ARCADIS on-site FIELD TECHNICIAN and H&S MANAGER will: 

1. Report to the incident location and make sure that the situation is stabilized. 

2. Verify that 911 has been called. 

3. Personally go to meet the ambulance and accompany to the incident location. 

4. Contact the ARCADIS PM and ARCADIS SAFETY MANAGER Chuck Webster 
at 315.671.9297 (office) or 315.247.5971 (cell). 

5. Contact Corporate H&S (Workers Compensation) at 720.344.3844 to report the 
incident and the status of the EMPLOYEE upon departure to the hospital. 

6. Begin incident investigation.  
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The ARCADIS PM will: 

1. Communicate with the ARCADIS on-site CONSTRUCTION SUPERINTENDENT, 
as needed, to advise on the incident. 

2. Notify the National Grid Project Manager, the ARCADIS Principal-in-Charge and 
the ARCADIS Program Manager. 

3. Interface with Corporate H&S to validate whether the EMPLOYEE will receive on-
site treatment or will require a visit to the clinic. Notify Corporate H&S of the 
EMPLOYEE’s duties and availability for light-duty work, if required. 

4. Assist/review in the incident investigation process using the LPS tools. 

The ARCADIS CORPORATE H&S MANAGER will: 

1. Handle reporting to Workers Compensation TPA and then work with the ARCADIS 
on-site CONSTRUCTION SUPERINTENDENT, TPA adjuster and EMPLOYEE to 
ensure appropriate medical care, work release (including light-duty release when 
medically appropriate) and discharge from care. 

Assist with notifying the EMPLOYEE’s next of kin, if required.
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Construction Quality 
Assurance Plan 
Fort Plain Former MGP Site  

1. Introduction 

1.1 Purpose 

This Construction Quality Assurance Plan (CQAP) has been prepared by ARCADIS to 
support the implementation of remedial activities at the former manufactured gas plant 
(MGP) site located at 14 Hancock Street in the Village of Fort Plain, New York.  This CQAP 
describes the materials; procedures; and testing necessary for proper construction, 
evaluation, and documentation during remedial activities.   

1.2 Definitions and Terms 

The following terms and abbreviations are used throughout this CQAP.  The definition of 
each term or abbreviation is consistent throughout this CQAP: 

• ASTM – American Society for Testing and Materials. 

• Contractor – The person or persons designated by National Grid to perform the 
remedial activities, including the person or persons hired by the Contractor to install the 
components of the remedial work and the person or persons designated by the 
Contractor to perform work associated with the remedial activities. 

• Remedial Design – Documents included as part of the Remedial Design include the 
Final 100% Remedial Design Report text; Technical Specifications; Design Drawings; 
Excavation Support Plan; Construction Quality Assurance Plan (CQAP); Community Air 
Monitoring Plan (CAMP); Maintenance and Protection of Traffic Plan; and Waste 
Management Plan. 

• CQA – Construction quality assurance. 

• CQC – Construction quality control. 

• Engineer – The person or persons responsible for the design aspects of the project.  
The Engineer’s duties include reviewing proposed modifications to the Remedial 
Design.  In addition, the Engineer will be responsible for the quality assurance/quality 
control (QA/QC) aspects of the project.  Duties will include CQA sampling, testing, 
determination of work limits, and measurement of work for payment and final 
acceptance. 
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• Manufacturer – The person or persons designated by the Contractor to provide 
construction materials. 

1.3 Construction Quality Assurance Plan Organization 

The CQAP is organized as follows: 

Section Purpose 

Section 1 – Introduction Presents the purpose and contents of the CQAP 
and definition of terms used throughout the CQAP. 

Section 2 – Required Personnel and 
Qualifications 

Presents a description of personnel qualifications for 
proper implementation of CQAP procedures. 

Section 3 – Documentation Requirements Presents a description of proper communication and 
documentation of work activities. 

Section 4 – Pre-Construction 
Activities/Mobilization 

Presents a description of CQA/CQC requirements 
for pre-construction activities/mobilization. 

Section 5 – Excavation Support Presents a description of CQA/CQC requirements 
during excavation support/bracing system 
installation and removal. 

Section 6 – Excavation  Presents a description of CQA/CQC requirements 
during excavation activities. 

Section 7 – Cover System Presents a description of CQA/CQC requirements 
during cover system installation activities. 

Section 8 – Decontamination Activities Presents a description of CQA/CQC requirements 
during decontamination activities. 

Section 9 – Waste Handling, Treatment, 
and Disposal 

Presents a description of CQA/CQC requirements 
during waste handling, treatment and disposal. 

Section 10 – Site Restoration/  
 Demobilization 

Presents a description of CQA/CQC requirements 
for site restoration/demobilization. 
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2. Required Personnel and Qualifications 

2.1 Construction Quality Assurance Management Organization 

As part of the engineering services performed during the remedial activities, the Engineer 
will be responsible for observing and documenting the activities outlined in the Remedial 
Design. 

In general, observation, sampling, testing, and/or documentation of the installation of 
construction materials and associated procedures will be performed by a person or persons 
familiar with contemporary construction procedures and materials.  The project personnel 
will be under the direct supervision of a Professional Engineer licensed in the State of New 
York.  The CQA Personnel will be familiar with the use of equipment and methodology 
needed to sample and test soil, water, and other materials.  When necessary, the CQA 
Personnel will provide proof that field personnel are appropriately trained and/or certified for 
the use of applicable testing equipment. 

Specific qualifications for personnel affiliated with the Engineer and with daily project 
involvement are as follows: 

• Project Manager – The Project Manager will have experience in a position of significant 
responsibility for construction projects similar in magnitude and complexity to the project 
being undertaken.  The Project Manager must be knowledgeable of the project 
requirements and objectives and must be familiar with the Remedial Design. 

The Project Manager will have the following responsibilities during the implementation 
of the procedures in the CQAP: 

- Attend the pre-construction site meeting. 

- Maintain responsibility for the implementation of the procedures in this CQAP. 

- Provide the appropriate technical review (i.e., by qualified representatives of the 
Engineer) of the Remedial Design, proposed modifications to the Remedial Design, 
and construction summary report. 

- Maintain contact with National Grid, the Engineer, Contractor, and subcontractors 
regarding conformance with the requirements in this CQAP. 
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- Provide overall coordination of the remedial activities. 

- Provide assistance in the review and interpretation of field and laboratory testing 
results. 

- Provide assistance in the review of shop drawings and other submittals from the 
Contractor. 

- Perform periodic site visits to review the progress of the remedial activities. 

- Review the installed portion of work to permit further construction. 

- Identify noted deficiencies during construction activities (based on QC testing 
results) so corrective actions can be taken. 

- Review weekly construction summary reports prior to submittal to National Grid. 

- Prepare the Final Remedial Action Engineering Report. 

• CQA Engineer – The CQA Engineer must demonstrate a knowledge of construction, 
excavation support and bracing system installation/removal, excavation and applicable 
test methods through a combination of formal education, training, and experience. 

The CQA Engineer will have the following responsibilities in the implementation of the 
procedures in the CQAP: 

- Oversee and coordinate the QA/QC sampling and testing. 

- Attend the pre-construction site meeting. 

- Record on-site activities that could result in damage to the site and report these 
activities to the Contractor and Project Manager. 

- Review daily construction reports with the CQA Observer(s). 

- Prepare weekly project status reports. 

- Serve as the daily contact person for the CQA personnel.  
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- Maintain routine contact with National Grid and the Contractor regarding 
conformance with QC requirements. 

- Review shop drawings and other submittals from the Contractor. 

- Review field and laboratory QA/QC testing results for conformance with the 
Remedial Design.  

- Determine areas that require rework and/or repair. 

- Monitor the delivery of samples to the CQA Laboratory for testing. 

- Coordinate the activities of the CQA Observer(s) to establish proper sampling 
procedures. 

- Perform regular site walkthroughs to review progress and QA/QC procedures. 

• CQA Observer(s) – The CQA Observer(s) must demonstrate a knowledge of 
construction, excavation support and bracing system installation/removal, excavation 
and applicable test methods through a combination of formal education, training, and 
experience. 

The CQA Observer(s) will have the following responsibilities in the implementation of 
the procedures in the CQAP: 

- Perform and document field and laboratory testing at the frequency established in 
this CQAP. 

- Identify areas of non-conformance based upon the results of field and laboratory 
testing. 

- Perform and document field sampling for QA/QC testing. 

- Observe construction materials, such as steel, soils, piping, and geosynthetics, 
delivered to the site, to determine general conformance with material specifications. 

- Observe and record procedures used for pre-construction activities/mobilization. 
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- Observe and record procedures used during excavation support/bracing system 
installation and removal. 

- Observe and record procedures used during excavation activities. 

- Observe and record procedures used for noise, vapor/odor suppression, and dust 
control. 

- Observe and record procedures used during decontamination. 

- Observe and record procedures used during waste handling, treatment, and 
disposal. 

- Observe and record procedures used for site restoration/demobilization. 

- Arrange delivery of samples to the CQA Laboratory. 

- Prepare daily construction reports. 

2.2 Contractor Qualifications and Responsibilities 

The Contractor will be trained and experienced, and demonstrate that the superintendent, 
field crew foreman, and subcontractors have similar experience in the construction, 
installation, and performance of the various components outlined in the Remedial Design, 
including excavation support and bracing system installation/removal, excavation, and 
water handling/management.  The Contractor shall provide evidence of prior work on 
satisfactorily completed projects of similar magnitude and complexity to this project.   

The Contractor will have the following responsibilities for implementing the procedures 
presented in the CQAP: 

• Provide National Grid with a resume of experience that includes the following 
information for each facility previously completed: 

- Name and purpose of the project location and date of work. 

- Name and contact information of the Owner, Project Engineer, Manufacturer, and 
Fabricator (as applicable). 
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- Name and qualifications of the field crew foreman. 

- Project specifics (e.g., activities performed, size of project). 

- Type of equipment used. 

- Duration of the project. 

• Review and be completely familiar with the Remedial Design. 

• Maintain lines of communication with the CQA Personnel to identify and discuss field 
issues as they arise. 

• Coordinate with all equipment suppliers to document compliance with CQAP 
requirements. 

• Provide National Grid and/or the Engineer with at least 5 days written notice of any 
tests or inspections required by the Remedial Design; timely notice of all other tests and 
inspections and an additional 48 hours notice prior to the actual performance of any test 
or inspection. 

• Prepare and submit to the CQA Personnel, all shop drawings and other required 
submittals specified in the Remedial Design. 

• Identify any potential design and/or construction issues as early as possible to allow 
resolution in a manner that will not impact the quality of the construction or the schedule 
of construction activities. 

• Maintain a continuous record of any approved changes or modifications to the 
Remedial Design. 

• Prepare weekly erosion and sediment control inspection reports. 

2.3 Construction Quality Assurance Surveyor Qualifications 

All surveys necessary for the implementation of the remedial activities and for the collection 
of as-built information will be carried out by personnel practiced in land survey techniques 
and under the direction of a New York State-licensed Land Surveyor. 
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3. Documentation Requirements 

3.1 Documentation 

The documentation of CQA activities will support a determination of whether construction 
activities have been carried out in general accordance with the Remedial Design.  The 
documentation process includes recognition of construction tasks that will be observed and 
documented; assignment of responsibilities for the observation, testing, and documentation 
of these tasks; and the completion of the required reports, data sheets, forms, and 
checklists to provide an accurate record of the work performed during the remedial 
activities. 

3.1.1 Daily Construction Reports 

The CQA Engineer and CQA Observer will complete a daily summary report of each day’s 
construction activities.  The daily construction report will contain, at a minimum, the 
following information: 

• Date, project name, location, and the number and names of people on site. 

• Time that work starts and ends, in addition to the time of work stoppages related to 
inclement weather, or insufficient equipment or personnel or other reasons. 

• Data on weather conditions, including temperature, humidity, wind direction and speed, 
cloud cover, and precipitation. 

• Summary information regarding community air monitoring results. 

• Contractor’s workforce, equipment, and materials delivered to or removed from the job 
site. 

• Chronological description of work in progress, including notices to or requests from the 
Contractor and/or installer. 

• A description of any health and safety issues. 

• Results of testing performed on site by the CQA Personnel. 
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• Problem/deficiency identification and documentation describing corrective actions taken 
for field problems and non-conformance with this CQAP. 

• A listing of laboratory samples collected, marked, and delivered to the CQA/CQC 
Laboratory. 

• A record of communications with other on-site parties, outside companies, regulatory 
agencies, or consultants regarding the day’s construction activities. 

• A record of calibrations or standardizations performed on field testing equipment, 
including actions related to the results of recalibrations. 

3.1.2 Problem/Deficiency Identification and Corrective Action Documentation 

Daily construction reports prepared by the CQA Engineer or CQA Observer will include 
documentation of problems and/or deficiencies noted during construction (e.g., when 
construction material or activity is observed or tested that does not meet the requirements 
set forth in the Remedial Design), and corrective action employed by the Contractor to 
address the problems or deficiencies.  The documentation reports will be cross-referenced 
to the reports, data sheets, forms, and checklists that contain data or observations leading 
to the determination of a problem or deficiency.  Problem and deficiency identification and 
corrective action documentation may include the following information: 

• A description of the problem or deficiency, including reference to supplemental data, or 
observations related to the determination of the problem or deficiency. 

• Location of the problem or deficiency, including how and when the problem, or 
deficiency was discovered. 

• The corrective action taken for resolving the problem or deficiency.  If the corrective 
action has already been implemented, observations, and documentation showing that 
the problem or deficiency was resolved should be included.  If the problem or deficiency 
has not been resolved by the end of the day upon which it was discovered, the 
documentation will state that the deficiency was unresolved at the end of the day. 

If the problem or deficiency has not been resolved, then National Grid and the Engineer will 
discuss the corrective actions necessary to resolve the problem or deficiency as soon as 
possible. 
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3.1.3 Weekly Erosion and Sediment Control Inspection Reports 

The Contractor will complete a weekly inspection report that summarizes the results of 
erosion and sediment control inspections (as described below in Subsection 4.2).  The 
weekly erosion and sediment control inspection reports will contain, at a minimum, the 
following information: 

• Date and time of inspection. 

• Name and title of person(s) performing inspection. 

• A description of the weather and soil conditions (e.g., dry, wet, saturated) at the time of 
the inspection. 

• A description of the condition of the runoff at all points of discharge from the 
construction site, including over-land flow. 

• Identification of all erosion and sediment control measures that need repair or 
maintenance. 

• Identification of all erosion and sediment control measures that were not installed 
properly or are not functioning as designed and need to be reinstalled or replaced. 

• Description and sketch of areas that are disturbed at the time of the inspection and 
areas that have been stabilized (temporary and/or final) since the last inspection. 

• Corrective action(s) that must be taken to install, repair, replace, or maintain erosion 
and sediment control measures. 

A copy of the inspection report will be provided to the Engineer and/or the Owner’s 
Representative in a timely manner (i.e., within 48 hours) following the inspection. 

3.1.4 Photographic Documentation 

The CQA Observer(s) will document observations, problems, deficiencies, and work in 
progress.  Photographs will be in color print format and will be filed in chronological order in 
a permanent protective file and computer storage system. 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx F - CQAP\0251011324AppxF CQAP.doc 15 

 
Construction Quality 
Assurance Plan 
Fort Plain Former MGP Site  

The following information will be documented in the daily report or a logbook for each 
photograph: 

• Date and time 

• Location where photograph was taken 

• Description of the subject matter 

3.1.5 Final Remedial Action Engineering Report 

A Final Remedial Action Engineering Report will be prepared at the end of construction.  At 
a minimum, the report will contain the following information: 

• Record Drawings showing the installation of each construction material as it relates to 
the plan views and individual details. 

• Correspondence with the New York State Department of Environmental Conservation 
(NYSDEC) and others, as deemed relevant to the remedial activities. 

• A summary of field observations and tests performed, laboratory samples collected, 
and test results reported. 

• A summary of problems and deficiencies encountered during construction, including 
recurring problems and/or deficiencies discovered. 

• Documentation indicating that acceptance criteria were met, including a comparison of 
documented procedure data with the Remedial Design. 

3.1.6 Construction Submittals 

The Contractor shall prepare and submit, to the Engineer, six copies of all submittals 
required in the Remedial Design.  Information contained in the Contractor’s submittals that 
is not applicable to the specification furnished should be clearly lined out or deleted.  The 
Contractor’s submittals must be easily legible, clean, and clearly reproduced.   
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All required submittals shall be reviewed by the Engineer for conformance with the 
requirements presented in the Remedial Design.  The Contractor will not be permitted to 
perform any activity that directly or indirectly involves the item or items covered by a 
submittal until a “reviewed” or “reviewed and noted” stamp is provided by the Engineer.   

The Engineer’s review shall in no way be construed as permitting departure from the 
Remedial Design, except where the written request by the Contractor and written 
acceptance by the Engineer and National Grid for such departure is provided.  The 
Engineer’s review does not relieve the Contractor of any responsibility to comply with 
applicable laws, rules, regulations, or agreements.  The Engineer will mark each submittal 
with a stamp to indicate the following: 

1. “Reviewed” if no objections are observed or comments made. 

2. “Reviewed and Noted” if minor objections, comments, or additions are made but re-
submittal is not necessary. 

3. “Resubmit” if the objections, comments, or additions are extensive.  In this case, the 
Contractor shall revise and resubmit the items for review by the Engineer within 4 days 
of receiving comments on the original submittal. 

4. “Rejected” if the submittal does not comply, even with reasonable revision, with contract 
conditions.  In this case, the Contractor shall resubmit to the Engineer within 4 days a 
new or modified supplemental submittal that meets the scope and intent of the work 
specified herein. 

5. “For Your Information” if a submittal does not require the Engineer’s review and is being 
filed for informational purposes only (this code is generally used in acknowledging 
receipt of field conformance test reports and Health and Safety Plans [HASPs]). 

3.2 Project Meetings 

Daily, weekly, and monthly project safety inspections and progress and coordination 
meetings may be attended by a NYSDEC representative for the duration of the construction 
activities.  A brief description of the project meetings and inspections/reviews to be 
conducted is provided below. 
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3.2.1 Pre-Construction Meeting 

Following award of the contract and prior to Contractor mobilization, a pre-construction 
meeting will be held at the site to introduce project team members representing the 
Contractor, National Grid, the Engineer, and the NYSDEC.  The meeting will be scheduled 
by National Grid shortly after the award of the Contract.  The meeting will be conducted to 
review Contract requirements, establish a detailed schedule of operations, and resolve 
issues (if any) raised by the attending parties. 

The Engineer will prepare a summary of the pre-construction meeting.  A copy of this 
summary will be provided to each of the parties in attendance.  Failure by the Contractor to 
inform National Grid, within 7 days of receiving this summary, of any discrepancies or 
inaccuracies contained therein indicates that the Contractor concurs with the Engineer’s 
summary of the meeting. 

3.2.2 Daily Site Safety/Coordination Meetings 

Daily meetings will be attended by the Contractor’s on-site project foreman, the Engineer’s 
representative, National Grid (as necessary), and other parties to be on site during the day 
to discuss day-to-day operations, daily schedule, health and safety issues, Contractor 
coordination issues, and general project status. 

3.2.3 Periodic Progress and Coordination Meetings 

Periodic progress and coordination meetings will be held on site at least weekly for the 
duration of the project.  Participants in these meetings will include on-site representatives of 
the Contractor, officers of the Contractor’s firm (as requested by the Engineer) and the 
Engineer.  National Grid and the NYSDEC also may attend some or all of the weekly 
progress and coordination meetings.  Weekly progress and coordination meetings will be 
held to discuss issues, including, but not limited to, project status, schedule, scope of work, 
and overall project implementation.   

As part of each periodic progress and coordination meeting, the Engineer will take 
representative photographs of significant progress for the project.  Site inspections/reviews 
will be conducted by National Grid and/or CQA Personnel as part of the periodic progress 
and coordination meetings prior to, during, and at the completion of the remedial activities.  
The weekly progress and coordination meetings will be scheduled by the Engineer. 
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4. Pre-Construction Activities/Mobilization 

4.1 General 

This section describes the construction and testing procedures for the activities that will take 
place prior to the start of the remedial activities, including: 1) installation of erosion and 
sediment control measures and 2) construction of remedial support areas. 

4.2 Erosion and Sediment Control Measures 

Prior to the start of the remedial activities, erosion and sediment control measures will be 
constructed/installed/placed by the Contractor in general accordance with the Design 
Drawings and Materials and Performance (M&P) – Section 01110 (titled Environmental 
Protection Procedures). 

4.2.1 Construction Quality Assurance Observations 

The CQA Observer(s) will document, through visual observations, that erosion and 
sediment control measures are constructed and maintained in accordance with the Design 
Drawings and M&P – Section 01110 (titled Environmental Protection Procedures). 

4.3 Remedial Support Areas 

Prior to the start of the remedial activities, the Contractor will construct remedial support 
areas (e.g., an equipment/personnel decontamination area, Contractor administrative area).  
The Contractor will be responsible for submitting to the Engineer a figure indicating the 
proposed locations of such areas for approval prior to mobilization. 

4.3.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe that the decontamination area is constructed in 
accordance with the Remedial Design and is sloped and equipped with a sump to collect 
liquids.  The CQA Observer(s) will also observe that the remedial support areas are 
constructed in approved locations within the Project Work Limits. 

 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx F - CQAP\0251011324AppxF CQAP.doc 19 

 
Construction Quality 
Assurance Plan 
Fort Plain Former MGP Site  

5. Excavation Support 

5.1 General 

Sealed temporary steel sheet piling with bracing and wale system will be installed within the 
excavation area.  Welders will be qualified by the American Welding Society within the past 
year. 

5.2 Sheet Pile Manufacturing and Delivery 

This subsection describes the CQA procedures applicable to the steel sheet pile 
manufacturing and finished sheet pile delivery to the site prior to installation. 

5.2.1 Material Specifications 

The temporary steel sheet piles and joint sealant used to support the excavation will 
conform to the Design Drawings and M&P – Section 02205 (titled Excavation Support and 
Protection). 

5.2.2 Quality Control Requirements 

5.2.2.1 Contractor Construction Quality Assurance Submittals 

Prior to the delivery of the sheet piling to the site, the Contractor will provide the CQA 
Engineer with, at a minimum, the certified mill test and material certification reports.  The 
Contractor may also be required to provide the CQA Engineer with additional 
documentation as required by the Design Drawings and M&P – Section 02205 (titled 
Excavation Support and Protection).  The following additional items will be received from 
the Contactor prior to the start of sheet pile installation: 

• Number of years continuously engaged in sheet pile installation and summaries of 
representative project experience. 

• Resumes for key Contractor/subcontractor personnel, including Project Manager, on-
site superintendent/foreman, on-site health and safety officer, and equipment operators. 
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• List of equipment (including cut sheets) anticipated to be used for the installation of the 
sheet piling.  For the sheet pile installation, the Contractor will include certification that 
each pile hammer delivered to the site is suitable for the anticipated conditions, 
including with regard to impact energy, static weight and overhead clearance.  

5.2.3 Delivery, Handling, and Storage of Sheet Piling 

After factory fabrication and delivery to the site, the sheet piling will be unloaded and stored 
in a secure area, where it is protected from weathering. 

Each sheet pile section will be marked by the sheet pile manufacturer with the following 
information (on a durable gummed label, or equivalent): 

• Name of manufacturer 

• Steel grade and identification number (if any) 

• Pile length and width 

• Nominal product thickness 

• Identification number 

The following practices will be used, at a minimum, in receiving and storing the sheet piles 
in the designated storage area at the site: 

• Unloading or transfer from one location to another will be performed in such a manner 
as to prevent damage to the sheet piles. 

• Sheet pile panels will be stored to adequately protect them from equipment damage. 

Unless otherwise specified in the Design Drawings and M&P – Section 02205 (titled 
Excavation Support and Protection), the Contractor will be responsible for the means and 
methods to implement the work.  The Contractor will be responsible for confirming that all 
materials installed meet specifications (i.e., that the label information on the panels properly 
represent materials and meet the required specifications).  The CQA Engineer will maintain 
a log of sheet pile deliveries. 
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5.2.3.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe and document, throughout the pre-installation, 
installation, and post-installation periods, that the installer is providing adequate handling 
equipment for moving sheet piles and that the equipment and the handling methods used 
do not pose unnecessary risk of damage.   

5.3 Pre-Installation 

5.3.1 Construction Quality Assurance Observations 

Prior to installation of sheet piling, the CQA Observer(s) will check the following and note 
observations in the daily construction report: 

• Line and grade of sheet pile wall. 

• Actual pile lengths, as compared with the lengths indicated by the manufacturer’s 
markings. 

• Special piles (i.e., corner piles) are labeled as such.  

• Pile installation method to be utilized is as recommended by the sheet pile 
manufacturer and will not damage the sheet pile or any nearby structures. 

• The locations of obstructions (or potential obstructions) have been verified by the 
Contractor through trenching and adequate removal has occurred to facilitate sheet pile 
installation. 

• Verify that inclinometers have been installed in locations identified in the Remedial 
Design. 

• Verify the Pre-Remedial Action Survey of nearby buildings and structures has been 
completed. 

• Verify that surveyed benchmarks have been installed on the concrete retaining wall 
west of the parking lot located north of the former MGP property. 
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5.4 Sheet Pile Wall, Bracing, and Joint Sealant Installation 

The sheet piles will be driven using a vibratory or other non-impact method in accordance 
with the methods and equipment recommended by the manufacturer of the sheet piling.  All 
sheet piling will be installed vertically to the elevations indicated in the Design Drawings.  
Care should be taken to establish that piles are plumb prior to installation.  Leads, 
templates, or timber bracing shall be used for guiding the piles during driving. 

5.4.1 Construction Quality Assurance Observations 

During installation of sheet piling, the CQA Observer(s) will monitor for irregularities and 
indications that the pile is out of plumb.  Such instances will be reported to the Engineer.  If 
deficiencies cannot be corrected, the pile will be pulled and a new pile driven.  The CQA 
Observer(s) will document the depth to which each sheet pile is driven and that joint sealant 
has been applied in accordance with the manufacturer’s specifications.  

A sheet pile driving record will also be maintained by the CQA Observer during the 
installation of the steel sheet piling.  Each sheet pile will be numbered and its location 
recorded.  The installation log will include the sheet pile length, method for installation, 
approximate penetration rate, condition of joint sealant, and final sheet elevation.  

The CQA Observer will verify that the Contractor performs daily surveys of the monitoring 
points on the concrete retaining wall north of the former MGP Property.  The CQA Observer 
will review the Contractor’s survey information to confirm the retaining wall remains in a 
stable condition. 

5.4.2 Internal Bracing System 

As indicated in the Remedial Design, an internal strut/wale bracing system will be required 
to facilitate excavation activities.  

5.4.2.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe the installation of the bracing system during excavation 
activities and note observations in the daily reports.  It is the Contractor’s responsibility to 
evaluate the adequacy of the system daily. 
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During installation of internal struts and wale beams, the CQA Observer will verify that 
support system components are installed to the elevations and lengths as shown on the 
Design Drawings and report inconsistencies promptly to the Engineer.  In addition, the CQA 
Observer will verify that the Contractor does not exceed the maximum allowable excavation 
depth required for bracing installation as noted in the Design Drawings.  

The CQA Observer will maintain a record of bracing components installed including lengths, 
elevations, and locations. 

5.4.3 Temporary Joint Sealant Application 

Prior to installation of the steel sheet piling, the Contractor will apply joint sealant to 
minimize the seepage of groundwater through the sheet pile joints and into the excavation 
area.  The joint sealant will be installed as specified in M&P – Section 02205 (titled 
Excavation Support and Protection). 

5.4.3.1 Construction Quality Assurance Observations 

The CQA Observer(s) will document the methods employed by the Contractor and will 
notify the CQA Engineer if the system is not working effectively during excavation and 
dewatering activities. 

5.5 Post-Installation 

Following sheet pile installation activities, monitoring activities will continue, as described 
below. 

5.5.1 Construction Quality Assurance Observations 

During excavation and backfilling activities, the CQA Observer will inspect the sheet pile 
alignment and ground surface (up to 40 feet) behind the wall and inside the excavation 
area.  Observations will be noted on the daily logs and reported promptly to the CQA 
Engineer and will include at a minimum observations of: 

• Movement/cracking of the ground surface behind the sheet pile wall. 

• Visually observed deflection of the sheet piling. 

• Movement/settlement of the ground surface behind the sheet pile wall.  
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• Sloughing of the embankment soils immediately behind the western alignment of the 
sheet pile wall. 

• Liquefaction of the excavation bottom (sand boils). 

• Excessive heaving of the ground surface inside the excavation area and immediately 
behind the sheet pile wall. 

In addition, inclinometers (installed at locations shown in the Design Drawings) will be 
checked and recorded at the start of each work day and noted on the daily report.  
Deflection increases in excess of 0.5 inches will be immediately brought to the attention of 
the CQA Engineer. 

The CQA Observer(s) will also monitor the seepage of water through the interlocks during 
excavation activities.  These observations will be documented in the daily construction 
report, and the CQA Engineer will be notified immediately if excessive leakage (as 
determined by the CQA Observer) is occurring. 

5.6 Decontamination of Excavation Support System 

Following completion of excavation activities and removal of the excavation support system, 
the Contractor will decontaminate the components of the support system.  This will be done 
in accordance with Section 8 of this CQAP and the Remedial Design. 

5.6.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe and document decontamination procedures of the 
excavation equipment and support structures. 
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6. Excavation 

6.1 General 

Excavation activities will be performed by the Contractor in accordance with the Remedial 
Design.  All removed soil, non-aqueous phase liquid (NAPL) (if any), debris and water will 
be handled in accordance with the Waste Management Plan. 

6.2 Excavation 

Excavation activities will be performed in general accordance with the following M&P 
Sections: 

• Section 01160 – Survey Control 

• Section 02201 – Earthwork 

• Section 02202 – Rock and Debris Removal 

• Section 02205 – Excavation Support and Protection 

• Section 02415 – Impacted Material Handling and Excavation Procedures 

The excavation area and excavation support system are shown in the Design Drawings.  

6.2.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe excavation activities to: 1) document that they are being 
performed in accordance with the Remedial Design and 2) report non-conformances to the 
CQA Engineer.  During excavation activities, the CQA Observer(s) will also observe and 
document the effectiveness of dewatering activities. 

Throughout excavation activities, the surveyor (contracted by the Contractor) will measure 
the excavation elevations, and the CQA Observer(s) will document whether the appropriate 
removal elevation has been achieved. 

Throughout excavation activities the CQA Observer(s) will record measurements from the 
inclinometers installed by the Contractor to monitor the stability of the slope and excavation 
support system. 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx F - CQAP\0251011324AppxF CQAP.doc 26 

 
Construction Quality 
Assurance Plan 
Fort Plain Former MGP Site  

6.3 Excavation and Material Dewatering 

Excavation and material dewatering will be completed in general accordance with the 
following M&P Sections: 

• Section 02201 – Earthwork 

• Section 02415 – Impacted Material Handling and Excavation Procedures 

6.3.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe and document that the dewatering system is functioning 
properly and that water generated during construction activities is being handled in 
accordance with the Waste Management Plan and M&P – Section 02415 (titled Impacted 
Material Handling and Excavation Procedures). 
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7. Cover System 

7.1 Contractor Construction Quality Assurance Submittals 

Prior to the delivery of cover system materials (geosynthetics, geomembrane and 
geotextiles), the Contractor will provide the CQA Engineer with the following information: 

• Background information about the manufacturer, including name and facility location(s), 
years in business, manufacturing capabilities, and annual production quantities. 

• Manufacturer’s cut sheets indicating typical properties, including material composition, 
thickness, strength parameters, unit weight, and roll dimensions. 

• Lot and roll numbers for all geosynthetics, geomembranes and geotextiles to be 
shipped to the site. 

• Manufacturer’s QA/QC results for all geosynthetics, geomembranes and geotextiles 
rolls to be shipped to the site. These results must demonstrate compliance with the 
project requirements. 

7.2 Geotextiles 

7.2.1 Material Specifications 

Woven and non–woven geotextiles furnished will conform to the Design Drawings and M&P 
– Section 02270 (titled Geotextiles). 

7.2.2 Geotextile Installation 

Prior to installation, the Contractor will protect the geotextile from ultraviolet light exposure, 
precipitation or other inundation, mud, dirt, dust, puncture, cutting, or any other damaging or 
deleterious conditions. Prior to geotextile deployment, the Contractor will verify that all 
necessary QA/QC data has been collected for the underlying materials and that the test 
results are in conformance with the project requirements. 

The Contractor will install the geotextile to the extents and in the locations shown on the 
Design Drawings. The final edges of the geotextile will be anchored in the manner and 
locations shown on the Design Drawings unless otherwise approved by the CQA Engineer. 
During installation, the Contractor will handle all geotextiles in such a manner as to ensure 
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they are not damaged in any way. Geotextiles will be cut using a geotextile cutter (hook 
blade) only. Where applicable, extreme care should be taken not to damage underlying 
geosynthetics when cutting geotextile. The Contractor will overlap and continuously sew all 
geotextile seams except where heat bonding is indicated on the Design Drawings or in 
isolated instances where continuous sewing is not feasible and with the approval of the 
CQA Engineer. 

In the presence of wind, all deployed and/or installed geotextile will be weighted with 
sandbags or the equivalent. Such sandbags will be installed during deployment and will 
remain until the next overlying layer is installed. Holes or tears in the geotextile will be 
repaired with a patch made from the same geotextile sewn or heat bonded into place with a 
minimum of 24-inch overlap in all directions. 

7.2.3 Construction Quality Assurance Observations 

In instances where geotextile is to be installed directly on prepared subgrade, the 
Contractor and the CQA Observer will visually inspect the subgrade to verify that the 
surface: 

• Has been constructed in general conformance with the Design Drawings and has been 
verified by surveying measurements 

• Has been stabilized to provide a uniformly firm supporting surface 

• Has been prepared so that it is generally free of irregularities, protrusions, and abrupt 
changes in grade 

• Does not contain stones or foreign matter that could damage the geotextile. 

7.3 Geosynthetic Clay Liner 

7.3.1 Material Specifications 

For this project, a geosynthetic clay liner (GCL) be used in the cover system of the southern 
gas holder and will conform to the Design Drawings and M&P – Section 02413 (titled 
Geosynthetic Clay Liner). 
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7.3.2 GCL Deployment 

The unrolling and placement of the GCL should be performed in such a way that the GCL 
is not damaged or unduly stretched, folded, or creased. It is necessary that the GCL be 
deployed in a fully relaxed (but not wrinkled) state. A common deployment technique 
when the GCL is placed on slopes is to suspend the roll at the top of the slope while 
several laborers unroll it as they walk downslope. This is an acceptable technique, but the 
CQA Observer should verify that excessive tension does not develop on the material and 
that the underside of the panel is not damaged by friction with the subgrade. Unless the 
subgrade is acceptably smooth, the GCL should be unrolled over an already-placed panel 
and then moved laterally into its correct position. Flat-bladed vise grips are very useful for 
handling and moving unrolled panels. It is important to ensure that, at the top of a slope, 
the GCL is properly terminated adjacent to the existing stone wall as shown in the detail 
on the Design Drawings. 

When placing the GCL in an anchor trench,  the GCL should be placed in the trench such 
that it extends across the trench floor but not up the rear wall of the trench. Excess 
material if any, should be cut off, not folded over on top of the existing material. Proper 
anchorage will be achieved if and only if the GCL is placed within the trench in this 
manner. The orientation of the GCL panels is important. When working in sloping areas, 
the panels should be positioned such that their long dimension is parallel to the direction 
of the slope. Panels may only be placed across the slope when the slope is less steep 
than 4H:1V or when the slope length is very short (less than or equal to 3 m). 

7.3.3 Construction Quality Assurance Observations 

During installation of the GCL, the CQA Observer will inspect the work area to ensure that 
it has been prepared in accordance with the Technical Specification and Design 
Drawings. Specifically, the design grades should be verified, the slope length and 
steepness should be checked, the anchor trench and wall anchor dimensions should be 
measured, and the subgrade should be inspected and approved. Any deviations from the 
Technical Specification and Design Drawings should be noted and reported promptly to 
the CQA Engineer. During seaming activities, the CQA Observer should make, at a 
minimum, observations of: 

• the minimum acceptable overlap. 

• the continuity of the accessory bentonite for bentonite enhanced seams (i.e. end of 
panel seams). 
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• any dirt present in the overlap zone or on the bottom geotextile of the overlying GCL 
panel. 

7.4 Geomembrane 

7.4.1 Material Specifications 

For this project, a geomembrane will be used in the cover system of the southern gas 
holder will consist of 60-mil textured LLDPE material and will conform to the Design 
Drawings and M&P – Section 02274 (titled Geomembrane – LLDPE Liner). 

7.4.2 Geomembrane Deployment 

The Contractor will prepare a panel layout diagram for the geomembrane to depict 
orientation of panels and locations of seams. A panel is defined as a unit of geomembrane 
that is to be seamed in the field (i.e., a roll or a portion of a roll cut in the field). Each panel 
in the diagram should be given an identification code (number or letter-number), and panels 
in the field should be marked according to the panel diagram. The Contractor will maintain a 
table or chart showing correspondence between roll numbers and field panel identification 
codes. The field panel identification code will be used for all QA/QC records. The panel 
layout diagram will be submitted to the CQA Engineer for approval prior to the installation of 
any geomembrane. Once approved, only the CQA Engineer can authorize changes to the 
panel layout diagram. 

Prior to geomembrane deployment, the Contractor will verify that all necessary QA/QC data 
has been collected for the underlying materials and that the test results are in conformance 
with the project requirements. Geomembrane deployment will not be undertaken if weather 
conditions will preclude material seaming following deployment. Maximum allowable 
temperatures for seaming are 104 degrees Fahrenheit (°F) ambient air temperature and/or 
122°F sheet temperature. Maximum allowable wind speeds are 20 miles per hour. The 
Contractor and CQA Observer will collectively determine that current and near-term 
forecasted weather conditions are favorable for geomembrane deployment and seaming. 
Ambient temperature will be measured by the Contractor in the area in which the panels are 
to be deployed. 

During geomembrane installation, the Contractor will record the identification code, location, 
and date of installation of each field panel. Equipment and methods used to deploy the 
geomembrane must not damage the geomembrane or installed geosynthetics. Care should 
be taken when deploying the geomembrane to minimize the occurrence of wrinkles 
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(especially differential wrinkles between adjacent panels). Personnel working on the 
geomembrane must not wear damaging shoes or engage in any activities that could 
potentially damage the geomembrane. Temporary weights may be used during 
geomembrane installation to guard against wind damage. Temporary weights may consist 
of sand bags, tires, or other means approved by the CQA Engineer. In the case of high 
winds, continuous loading is recommended along edges of panels to minimize risk of wind 
flow under the panels. The selected temporary weighting method must not damage the 
geomembrane or other underlying materials. 

7.4.3 Field Seaming 

Approved processes for field seaming are extrusion welding and double wedge fusion 
welding. To the extent practicable, fusion welding should be used for all field seaming. 
Extrusion welding should only be used in instances where confined spaces or other 
conditions exist that would prohibit fusion welding. 

7.4.4 Trial Seams 

Trial seams will be made on fragment pieces of geomembrane to verify that conditions are 
adequate for production seaming. Such trial seams will be made at the beginning of each 
seaming period, following a change in seaming apparatus or seaming crew, after 4 hours of 
seaming, or following any significant change in weather conditions or geomembrane 
temperature. Each seamer will make at least one trial seam each day. Trial seams will be 
made under the same conditions as actual seams. 

The trial seam sample will be at least 3 foot long by 1 foot wide (after seaming) with the 
seam centered lengthwise. Eight specimens will be cut from the sample with a 1-inch wide 
die. The specimens will be cut by the Contractor at locations selected randomly by the 
Engineer along the trial seam sample. The specimens will be tested in peel (four samples) 
and shear (four samples) using a field tensiometer. The tensiometer will be capable of 
maintaining a constant jaw separation rate of 2 inches per minute. Acceptance criteria for 
trial seams are as follows: 

• Minimum shear strength = 90 pounds per inch width 

• Minimum peel strength (fusion weld) = 75 pounds per inch width 

• Minimum peel strength (extrusion weld) = 72 pounds per inch width. 
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If a specimen fails, the entire operation will be repeated. If the additional specimen fails, the 
seaming apparatus and seamer will not be accepted and will not be used for seaming until 
the deficiencies are corrected and two consecutive successful trial welds are achieved. The 
Engineer will observe all trial seam procedures. 

The remainder of the successful trial seam sample will be cut into two pieces, one to be 
retained in the CQA Engineer’s archives, and one to be given to the Contractor for possible 
laboratory testing. Each portion of the sample will be assigned a number and marked 
accordingly by the Contractor, who will also log the date, hour, ambient air temperature, 
number of seaming unit, name of seamer, and pass or fail description. 

7.4.5 Nondestructive Seam Testing 

All field seams will be nondestructively tested to verify that the seams meet industry-
standard performance requirements. Nondestructive seam testing includes air channel 
testing (for fusion welds) and vacuum box testing (for extrusion welds). The spark test 
method may be used for nondestructive testing of extrusion welds associated with HDPE 
pipe boots. In addition to nondestructive testing, the CQA Engineer may elect to require 
destructive testing of seams but the procedures for this are not included in this CQAP. 

For all seams, the Contractor  will record location, data, name of tester, and outcome of all 
testing. The CQA Observer will observe all seam testing. Any seam that cannot be 
nondestructive tested will be cap-stripped with the same geomembrane. The cap-stripping 
process will be observed by the Engineer for uniformity and completeness. 

7.4.6 Test Failure Procedures 

Once the source of the test failure (i.e., defective seam portion) is identified, the Contractor 
will repair the seam as indicated under the “Liner Repair” section of the M&P – Section 
02274. As part of the repair procedure, the Contractor will mark on the geomembrane that 
the repair has been made and document the repair procedures and test results. The CQA 
Observer will observe all repair procedures. 

7.4.7 Repair Verifications 

The CQA Observer will observe all nondestructive testing of repairs and will record the 
number of each repair, date, and test outcome. Each repair will be nondestructively tested. 
Long repairs may require destructive testing at the discretion of the Engineer. Failed tests 
indicate that the repair will be redone and retested until a passing test results. 
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7.5 Geocomposite 

7.5.1 Material Specifications 

Geocomposites are composites of geotextile and geonet used to provide a highly 
transmissive layer for the conveyance of liquids and gases. For this project, geocomposites 
are used to allow for the collection of surface water above the geomembrane.  
Geocomposites furnished will conform to the Design Drawings and M&P – Section 02273 
(titled Geosynthetic Drainage Layer). 

7.5.2 Geocomposite Installation 

Prior to installation, the Contractor will protect the geocomposite from ultraviolet light 
exposure, precipitation or other inundation, mud, dirt, dust, puncture, cutting, or any other 
damaging or deleterious conditions. Prior to geocomposite deployment, the Contractor will 
verify that all necessary QA/QC data has been collected for the underlying materials and 
that the test results are in conformance with the project requirements. 

The Contractor will install geocomposite to the extents and in the locations shown on the 
Design Drawings. The final edges of the geocomposite will be anchored in the manner and 
locations shown on the Design Drawings, unless otherwise approved by the CQA Engineer. 
During installation, the Contractor will handle the geocomposite in such a manner as to 
ensure it is not damaged in any way. Geocomposite will be cut using a geotextile cutter 
(hook blade) only. Where applicable, extreme care should be taken not to damage 
underlying geosynthetics when cutting geocomposite. 

Seaming of adjacent panels of geocomposite will be achieved by overlapping the geonet 
components of the two panels and connecting them together with plastic zip ties every 5 
feet (every 6 inches along butt seams and in anchor trenches). The upper geotextile 
components will then be laid against each other and continuously sewn. 

In the presence of wind, all deployed and/or installed geocomposite will be weighted with 
sandbags or the equivalent. Sandbags will be installed during deployment and will remain 
until the next overlying layer is installed. 
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7.5.3 Defects and Repairs 

Any portion of the geocomposite exhibiting a flaw will be repaired. Prior to the installation of 
the next overlying layer, the geocomposite layer will be visually examined by the Contractor 
and the CQA Observer to identify flaws. If, in the CQA Observer’s judgment, the defect is 
determined to be small, typically smaller than 3 feet × 3 feet, the geocomposite will be 
repaired as follows: 

• If the geonet is judged to be undamaged, but the geotextile is damaged, a patch of 
geotextile will be heat bonded in place with a minimum of 12-inch overlap in all 
directions. 

• If the geonet is judged to be damaged, the damaged geonet will be removed. A section 
of geocomposite will be cut to replace the removed section. The geocomposite will be 
tied to the existing geocomposite with a minimum of 12-inch overlap in all directions 
using plastic fasteners placed at least every 6 inches. The geotextile component(s) will 
be repaired according to step 1. 

If in the CQA Observer’s judgment, the defect is determined to be large, typically larger than 
3 feet × 3 feet, the geocomposite will be replaced. When making repairs, care will be taken 
to remove any soil or other material that may have penetrated the upper geotextile. The 
CQA Observer will monitor the repair or replacement of defective areas. 
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8. Decontamination Activities 

8.1 General 

The Contractor will decontaminate (as necessary) all personnel and equipment that have 
come into contact with excavated materials at the site in accordance with the Remedial 
Design.  The Contractor will conduct decontamination of personnel and equipment within 
constructed decontamination area(s). 

8.2 Decontamination Activities 

As part of everyday activities, the Contractor will provide a personnel decontamination area 
(as specified in the Contractor’s HASP).  The personnel decontamination area (within the 
contamination reduction zone) will include those facilities necessary to decontaminate 
personnel upon exit of the work area (exclusion zone), in accordance with the Contractor’s 
HASP, and in accordance with local, state, and federal laws and regulations. 

The Contractor will establish procedures for the decontamination of all vehicles and 
equipment used for construction activities.  These procedures will be reviewed by National 
Grid and the Engineer prior to initiation of construction activities.  Visual observation of the 
equipment will be performed by the Contractor.  This observation will occur while the 
equipment is positioned in the Equipment Decontamination Area.  Any visible soils or other 
debris will be promptly removed and disposed in a manner consistent with materials 
excavated. 

Unless otherwise directed by National Grid/CQA Engineer, any equipment to be taken off 
site will be subject to final visual observation and decontamination (if necessary) at a 
designated Equipment Decontamination Area.  In general, this area will consist of an 
impermeable barrier, which shall be sloped to a collection sump.  The Equipment 
Decontamination Area(s) will be constructed in accordance with the Decontamination Area 
Detail shown on the Design Drawings.  Precautions shall be taken to limit contact between 
the equipment, personnel performing the decontamination activities, and any 
decontamination liquids that may accumulate in the decontamination area.  The Contractor 
shall be responsible for constructing and maintaining the decontamination area to 
accommodate all loads, equipment, and migration scenarios.  The Contractor will dismantle 
and properly dispose of all materials associated with the decontamination area and will 
restore the area to its original (pre-construction) condition. 
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The extent and method of decontamination will be at the discretion of the Contractor; 
however, equipment and materials will be observed by the CQA Observer prior to its 
departure from the Equipment Decontamination Area.  In addition, National Grid and/or the 
CQA Observer reserves the right to require additional decontamination if deemed 
necessary. 

Wash water, solids, and other materials generated during equipment cleaning shall not 
contact native soils and existing facilities, and shall be collected by the Contractor and 
placed into designated containers.  Disposal of collected wash water, solids, and other 
materials shall be in accordance with M&P – Section 02415 (titled Impacted Material 
Handling and Excavation Procedures) and the Waste Management Plan.  

Personnel engaged in vehicle decontamination will use personal protective equipment, 
including disposable clothing in accordance with the Contractor’s HASP. 

Should vehicles be required to transport materials over site roadways or roadways 
traversed by local traffic, it is imperative that these roads be kept free of any potentially 
impacted, as well as non-impacted, soils due to Contractor’s operations.  All Contractor 
vehicles will be carefully loaded to avoid potential contamination of areas beyond the limits 
of excavation. 

8.2.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe decontamination activities to document that the following 
activities (at a minimum) are completed in accordance with the Remedial Design and 
Contractor’s HASP: 

• Project equipment (including, but not limited to, excavation equipment, steel sheet 
piling, trucks, pumps, hand tools) that comes in contact with excavated materials is 
decontaminated prior to demobilization from the site and prior to handling non-impacted 
material. 

• No visible soil, sediment, debris, or stains are present on the equipment surfaces (to the 
satisfaction of the Engineer). 

• Equipment, such as pumps, are flushed using clean water and appropriate cleaning 
agents, as necessary (to the satisfaction of the Engineer). 
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• Solids and other materials generated during equipment decontamination requiring off-
site treatment/disposal are collected and placed into appropriate waste containers for 
characterization (as appropriate) and off-site treatment/disposal in accordance with 
M&P – Section 02415 (titled Impacted Material Handling and Excavation Procedures) 
and the Waste Management Plan. 
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9. Waste Handling, Treatment, and Disposal 

The Contractor shall arrange for proper handling, treatment, and disposal of waste 
materials, including, but not limited to, soil, water, NAPL, debris, and miscellaneous wastes 
generated during the remedial activities in accordance with the Waste Management Plan, 
M&P – Section 02415 (titled Impacted Material Handling and Excavation Procedures), and 
all applicable federal, state, and local regulations (including local flow control regulations). 

9.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe the implementation of the remedial activities at the site to 
document that waste materials are being handled/managed in accordance with the Waste 
Management Plan, M&P – Section 02415 (titled Impacted Material Handling and 
Excavation Procedures), and all applicable federal, state, and local regulations (including 
local flow control regulations). 

9.2 Construction Quality Assurance Submittals 

Contractor submittal requirements for waste handling, treatment, and disposal activities are 
presented in the M&P – Section 02415 (titled Impacted Material Handling and Excavation 
Procedures) and the WMP and include, but are not limited to, the following: 

• Waste Transportation Permit(s) (obtained in accordance with Title 6 of the Official 
Compilation of Codes, Rules, and Regulations [6 NYCRR] Part 364) for waste 
transporter(s) hauling waste materials 

• Bills of Lading/Hazardous Waste Manifests 

• Chain of Custody records 

• Contracts 

• Trucking logs 
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10. Site Restoration/Demobilization 

10.1 General 

Following completion of excavation activities, the Contractor shall backfill and restore the 
excavation area (and other disturbed areas) and demobilize labor, equipment, and 
materials from the site in accordance with the Remedial Design.  Site restoration activities 
shall include surface cover installation, repairing/installing pavement, and completing final 
grading of disturbed areas.  Site restoration and demobilization activities shall be completed 
and tested as indicated below. 

10.2 Backfilling 

The excavation area will be backfilled with general soil fill in accordance with the Remedial 
Design.  The Contractor will select an appropriate off-site backfill source and provide the 
analytical data for that source to the Engineer at least 3 weeks prior to bringing the selected 
material on site.  If sample results show that the material does not meet the requirements of 
the M&P – Section 02206 (titled Selected Fill), the Contractor must identify a new source for 
the material and provide the required data report for the new source of material prior to the 
use of such material on site. 

10.2.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe backfilling activities within the excavation area to 
document that the following activities (at a minimum) are completed in accordance with the 
Remedial Design: 

• Backfilling is conducted in accordance with M&P – Section 02201 (titled Earthwork). 

• Material is placed and compacted in accordance with M&P – Section 02201 (titled 
Earthwork). 

• In-place density tests are performed at a minimum frequency of one per lift or 500 cubic 
yards of material placed, or other frequencies deemed necessary by the Engineer to 
reliably and consistently determine the compaction level being achieved. 

• Compacted surface of material is smooth and free of any loose stones, protrusions, and 
other sharp objects or foreign matter. 
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• Material placed within the excavation area contains the optimum moisture content. 

• Prescribed slow-release oxygen compound is added to the backfill material at the 
required addition rate. 

• Any settlement occurring in the backfilled area is refilled and compacted. 

10.2.2 Contractor Construction Quality Assurance Submittals 

Contractor submittal requirements for backfilling activities and proposed fill materials are 
presented in M&P – Sections 02201 (titled Earthwork) and 02206 (titled Selected Fill), 
respectively.  Such submittal requirements include, but are not limited to, the following: 

• Name and location of the source of each proposed fill material. 

• Laboratory test report for each proposed fill material indicating the grain-size profile 
(determined by ASTM D422). 

• Results of moisture/density test performed on each proposed fill material (determined 
by ASTM D698). 

• Results of in-place density tests performed on fill materials (determined by ASTM 
D1556 or ASTM D2922). 

• For any off-site material proposed for use on-site as General Fill, Select Fill, or topsoil, 
the Contractor must provide the following information (for each material) at least 3 
weeks prior to bringing such material on-site: 

- Certification that the proposed fill material is from a New York State Department of 
Transportation- (NYSDOT-) certified source. 

- Results of analytical testing for volatile organic compounds, semivolatile organic 
compounds, polychlorinated biphenyls, pesticides/herbicides, and inorganics to 
demonstrate that the proposed fill material meets the commercial soil cleanup 
objectives outlined in 6 NYCRR Part 375 (Environmental Remediation Programs) in 
accordance with M&P – Section 02206 (Selected Fill). 
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- Certification that the laboratory used to analyze the proposed fill material is certified 
by the New York State Department of Health Environmental Laboratory Approval 
Program for the parameters being analyzed. 

• Identification of the proposed slow-release oxygen compound (if other than specified in 
the Remedial Design) and required application rate. 

• Manufacturer’s specifications for the proposed slow-release oxygen compound (if other 
than specified in the Remedial Design). 

• Contractor’s proposed methods/procedures for mixing the slow-release oxygen 
compound with the backfill material. 

10.3 Surface Restoration 

Following backfilling activities, the excavated and disturbed areas will be restored to the 
final grades and conditions indicated in the Remedial Design. 

10.3.1 Construction Quality Assurance Observations 

Prior to the start of construction, the CQA Observer(s) will obtain photographic 
documentation of pre-construction conditions in all areas that will or may be disturbed 
during remedial activities.  

The CQA Observer(s) will observe surface restoration activities to document that: 1) 
restoration is completed in accordance with latest edition of NYSDOT Standard 
Specifications and/or the NYS Standards and Specifications for Erosion and Sediment 
Control (NYS E&SC Manual), as applicable, and 2) the following activities (at a minimum) 
are completed in accordance with the Remedial Design: 

Gravel Surface Cover: 

• The sub-grade is shaped to line and grade and compacted in accordance with the 
Remedial Design. 

• All depressions that develop in the sub-grade under rolling are filled with acceptable 
material and re-rolled. 
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• Soft areas of the sub-grade are removed and filled with acceptable material and re-
rolled. 

• Should the sub-grade become rutted or displaced prior to placing geotextile, it is re-
worked to bring to line and grade. 

• Compaction is 95 percent maximum dry density throughout the sub-grade, as 
determined by ASTM D1556 or ASTM D2922. 

• Woven geotextile is placed with appropriate edge and end seam overlaps over the 
entire sub-grade surface, in accordance with the Remedial Design, prior to placing sub-
base material. 

• The sub-base material is placed to the minimum required thickness, in accordance with 
the Remedial Design. 

• The sub-base is shaped to line and grade and compacted in accordance with the 
Remedial Design. 

• All depressions that develop in the sub-base under rolling are filled with acceptable 
material and re-rolled. 

• Soft areas of the sub-base are removed and filled with acceptable material and re-
rolled. 

• Should the sub-base become rutted or displaced prior to placing surface material, it is 
re-worked to bring to line and grade. 

• Compaction is 95 percent maximum dry density throughout the sub-base, as 
determined by ASTM D1556 or ASTM D2922. 

• The final surface material is placed to the minimum required thickness, in accordance 
with the Remedial Design. 

• The final surface material is shaped to line and grade and lightly compacted in 
accordance with the Remedial Design. 
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Vegetative Surface Cover: 

• The sub-grade is shaped to line and grade and compacted in accordance with the 
Remedial Design. 

• All depressions that develop in the sub-grade under rolling are filled with acceptable 
material and re-rolled. 

• Soft areas of the sub-grade are removed and filled with acceptable material and re-
rolled. 

• Should the sub-grade become rutted or displaced prior to placing geotextile, it is re-
worked to bring to line and grade. 

• Compaction is 95 percent maximum dry density throughout the sub-grade, as 
determined by ASTM D1556 or ASTM D2922. 

• Non-woven geotextile is placed with appropriate edge and end seam overlaps over the 
entire sub-grade surface, in accordance with the Remedial Design, prior to placing sub-
base material. 

• The sub-base material is placed to the minimum required thickness, in accordance with 
the Remedial Design. 

• The sub-base is shaped to line and grade and lightly compacted in accordance with the 
Remedial Design. 

• All depressions that develop in the sub-base during grading/compacting are filled with 
acceptable material and re-graded/re-compacted. 

• Should the sub-base become rutted or displaced prior to placing surface material, it is 
re-worked to bring to line and grade. 

• A minimum of 6 inches of topsoil is placed to the lines and grades indicated in the 
Remedial Design, and lightly compacted. 

• Prior to placement of seed and mulch, the topsoil surface is lightly loosened, roughened 
or tracked (i.e., in accordance with the tracking procedures outlined in the NYS E&SC 
Manual). 
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• Seed and mulch are placed at the minimum required application rates specified in the 
Remedial Design, and uniformly distributed over the entire area to be re-vegetated. 

• Following seeding and mulching, the Contractor continues to maintain the vegetated 
areas (including reseeding, if necessary) until a minimum 80 percent density of 
perennial vegetation is established in the vegetative surface cover area. 

Asphalt Parking Surfaces: 

• The sub-grade is shaped to line and grade and compacted in accordance with the 
Remedial Design. 

• All depressions that develop in the sub-grade under rolling are filled with acceptable 
material and re-rolled. 

• Soft areas of the sub-grade are removed and filled with acceptable material and re-
rolled. 

• Should the sub-grade become rutted or displaced prior to placing base course, it is re-
worked to bring to line and grade. 

• Compaction is 95 percent maximum dry density throughout the sub-grade, as 
determined by ASTM D1556 or ASTM D2922. 

• The base course is placed to the minimum required thickness, in accordance with the 
Remedial Design. 

• The base course is shaped to line and grade and compacted in accordance with the 
Remedial Design. 

• All depressions that develop in the base course under rolling are filled with acceptable 
material and re-rolled. 

• Soft areas of the base course are removed and filled with acceptable material and re-
rolled. 

• Should the base course become rutted or displaced prior to placing surface material, it 
is re-worked to bring to line and grade. 
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• Compaction is 98 percent throughout the base course, as determined by ASTM D2950. 

• The top course is placed to the minimum required thickness, in accordance with the 
Remedial Design. 

• The top course is shaped to line and grade and compacted in accordance with the 
Remedial Design. 

• All depressions that develop in the top course under rolling are filled with acceptable 
material and re-rolled. 

• Soft areas of the top course are removed and filled with acceptable material and re-
rolled. 

• Should the top course become rutted or displaced, it is re-worked to bring to line and 
grade. 

• Compaction is 98 percent throughout the top course, as determined by ASTM D2950. 

• Surface tolerances for paved areas do not exceed ¼ inch in 10 feet. 

• No depressions remain in the final surface that could retain water. 

• Asphalt receiving overlay courses only is clean and prepared in accordance with the 
Remedial Design. 

The Contractor shall be responsible for providing the CQA Observer(s) with a 16-foot 
straight edge for testing paved surfaces for variations.  Variations in paved areas exceeding 
¼ inch in 10 feet shall be satisfactorily corrected. 

Other Vegetative Surfaces: 

• A minimum of 6 inches of topsoil is placed to the lines and grades indicated in the 
Remedial Design (or to generally conform to pre-construction conditions) and lightly 
compacted. 

• Prior to placement of seed and mulch, the topsoil surface is lightly loosened, 
roughened, or tracked (i.e., in accordance with the tracking procedures outlined in the 
NYS E&SC Manual). 
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• Seed and mulch are placed at the minimum required application rates specified in the 
Remedial Design, and uniformly distributed over the entire area to be re-vegetated. 

• Following seeding and mulching, the Contractor continues to maintain the vegetated 
areas (including reseeding, if necessary) until a minimum 80 percent density of 
perennial vegetation is established in all restored vegetated areas. 

10.4 Demobilization 

The Contractor will demobilize from the site following completion of all remedial activities.  
Demobilization activities will include, at a minimum, the following: 

• Cleaning/decontaminating equipment and construction-related materials prior to 
removal from the site. 

• Dismantling the work area(s), equipment/personnel decontamination area(s), and other 
remedial support areas. 

• Disposing of decontamination area construction materials in accordance with the Waste 
Management Plan and M&P – Section 02415 (titled Impacted Material Handling and 
Excavation Procedures. 

• Removing from the site, all materials, equipment, and support structures. 

10.4.1 Construction Quality Assurance Observations 

The CQA Observer(s) will observe the Contractor demobilization activities to document that 
the following activities were completed in accordance with the Remedial Design: 

• Equipment and construction-related materials have been cleaned/decontaminated prior 
to demobilization from the site. 

• Work area(s), equipment/personnel decontamination area(s), and other remedial 
support areas have been dismantled. 

• All Contractor materials, equipment, and support systems have been removed from the 
site. 
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1. Introduction 

This Community Air Monitoring Plan (CAMP) has been prepared to support the 
implementation of remedial activities at the former manufactured gas plant (MGP) site 
located on Hancock Street in the Village of Fort Plain, New York.  This CAMP fulfills the 
requirements set forth by the New York State Department of Health (NYSDOH) Generic 
Community Air Monitoring Plan (Generic CAMP), dated June 2000 (Exhibit I), and the New 
York State Department of Environmental Conservation’s (NYSDEC’s) Technical and 
Administrative Guidance Memorandum (TAGM) 4031, “Fugitive Dust Suppression and 
Particulate Monitoring Program at Inactive Hazardous Waste Sites” (Exhibit II).  The 
purpose of this CAMP is to describe the monitoring activities that will be conducted to detect 
potential airborne releases of constituents of concern during the implementation of remedial 
activities.  This CAMP specifies the air emission action levels, air monitoring procedures, 
monitoring schedule, and data collection and reporting to be performed during the 
implementation of remedial activities.  As indicated in Materials and Performance (M&P) – 
Section 02508 (titled Air Monitoring Program), the Contractor is required to obtain the 
services of a subcontractor to provide all labor, materials, and equipment necessary to 
implement the community air monitoring program specified herein.  Nevertheless, it is 
ultimately the Contractor’s responsibility to confirm that all activities associated with the 
community air monitoring program (including the control of dust, vapors, and odors) are 
performed in accordance with this CAMP. 

1.1 Site Description 

The former MGP property is located at 14 Hancock Street in the Village of Fort Plain, 
Montgomery County, New York.  The property is rectangular in shape, approximately ½ 
acre in area, and located within a developed (urbanized) area.  The property is bordered on 
the east by Hancock Street (State Route 5S), on the south by a private residence, on the 
west by a steep wooded hillside, and on the north by a property used as a paved parking 
area.  A 6-foot-high chain-link fence with a locked access gate maintained by National Grid 
secures the property.  The eastern portion of the property, formerly used for MGP 
operations, is generally level and contains stone, gravel, and fill material surface, with 
intermittent vegetation and shrub growth.  An old stone wall/foundation is located near the 
south end of the property.  A portion of the property is currently used as an electrical 
substation.  Multiple utility poles containing active transformer banks and overhead 
transmission and distribution wires exist in the eastern portion of the property. 
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1.2 Summary of Remedial Activities 

In general, the remedial activities to be performed at the site include: 1) excavation of MGP-
source material from the former northern gas holder and surrounding impacted materials to 
the silt confining layer, 2) removal of existing structures/debris that may be encountered 
(e.g. the former northern gas holder, building foundation, brick, concrete, tree stumps/root 
balls); 3) off-site treatment/disposal of the excavated materials; 4) off-site 
treatment/discharge of all water generated during the project; 5) backfilling the excavated 
area; 6) installation of a surface cover and drainage systems within the former MGP 
property; and 7) performance of various restoration activities. 

1.3 Potential Air Emissions Related to Remedial Activities 

As defined in the NYSDOH Generic CAMP, intrusive remedial activities to be performed at 
the site have the potential to generate localized impacts to air quality.  This remedial action 
includes, but may not be limited to, the following: 

• Installation of erosion and sediment control measures. 

• Installation of steel sheet piling for the excavation support system. 

• Material excavation to the limits shown in the Remedial Design. 

• Material handling (e.g., separation of large debris from soils, manipulation of excavated 
materials to render them suitable for off-site treatment/disposal, stockpiling materials, 
loading materials for transport to the off-site treatment/disposal facility). 

• Other ancillary intrusive activities. 

1.4 Air/Dust Emissions and Control Measures 

Air emissions control and fugitive dust suppression measures will be implemented 
concurrently with the activities identified above (as needed) to limit the potential for organic 
vapor and dust emissions from the site.  Air emissions associated with excavation/ 
backfilling, material handling and stockpiling, other intrusive activities, and certain non-
intrusive activities, such as mobilization, transportation, and restoration activities, will be 
controlled as further described below.  The following vapor and dust control measures may 
be used during these activities, depending upon specific circumstances, visual 
observations, and air monitoring results: 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx G - CAMP\0251011324Appx G CAMP.doc 3 

 
Community Air 
Monitoring Plan 
Fort Plain Former MGP Site  

• Water/BioSolve® spray 

• Polyethylene sheeting (e.g., for covering excavation faces, material stockpiles) 

• Minimizing excavation surface area to be exposed at any given time 

• Vapor suppression foam 

The Contractor is required to mobilize BioSolve® (or approved equivalent) and vapor-
suppressant foam (including application equipment) to the site prior to initiating intrusive 
activities and maintain an adequate supply of such materials for the duration of intrusive 
activities.  The Contractor will be required to submit a detailed plan for the community air 
monitoring program, as presented in M&P – Section 02508 (titled Air Monitoring Program).  
The detailed plan will identify the Contractor’s locations for performing community air 
monitoring and the location of the meteorologic system.  The plan will also include the 
Contractor’s procedures to be implemented in response to an exceedance of community air 
monitoring action levels, as required by the NYSDOH Generic CAMP.  The Contractor will 
be responsible for confirming that all air monitoring activities are conducted as identified in 
M&P – Section 02508 (titled Air Monitoring Program) and this CAMP. 
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2. Air Monitoring Procedures 

Real-time community air monitoring will be conducted at representative locations in the 
vicinity of the excavation/work area for organic vapors and particulate matter less than 10 
micrometers in diameter (PM10).  Additional information regarding the monitoring locations, 
equipment, and action levels is presented below. 

2.1 Monitoring Station Location Selection and Deployment 

Organic vapor and PM10 monitoring station locations will be determined daily based on data 
from the on-site meteorological monitoring station and the nature of the anticipated 
remediation activities.  An upwind location for both organic vapors and PM10 monitoring will 
be selected at the start of each workday.  Three downwind (based on predominant wind 
direction) locations for both organic vapor and PM10 monitoring will also be selected.  The 
organic vapor and PM10 monitoring stations will be deployed each day before the start of 
work activities.  If wind direction shifts radically during the workday and for an extended 
period of time, such that the upwind location and downwind locations no longer fall within 
acceptable guidelines (+/- 60° compass change from the original wind direction), the 
monitoring stations will be relocated so that the upwind and downwind locations are 
maintained.  Air monitoring location changes will be documented by the Contractor in a field 
logbook. 

2.2 Organic Vapor Monitoring 

Real-time monitoring for volatile organic compounds (VOCs) and airborne particulates will 
be conducted during remedial activities at the former MGP site.  The real-time particulate 
monitoring is described in Section 2.3.  As required by the NYSDOH Generic CAMP, VOCs 
will be monitored continuously during all intrusive and/or potential dust-generating activities 
(e.g., installation of erosion and sediment control measures, sheet pile installation, 
excavation, backfilling, material handling activities) using instrumentation equipped with 
electronic data-logging capabilities.  A real-time VOC monitor (RAE Systems SentryRAE [or 
equivalent]), equipped with either a photoionization detector, or flame ionization detector, 
calibrated to 100 parts per million (ppm) Isobutylene, will be used to monitor for VOCs and 
polycyclic aromatic hydrocarbons.  All average concentrations (calculated for continuous 
15-minute increments [e.g., 08:00 to 08:15, 08:15 to 08:30]) and any instantaneous 
readings taken to facilitate activity decisions will be recorded by the Contractor using an 
electronic data logger and/or in the field logbook. 
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2.3 PM10 Monitoring 

Fugitive dust migration will be visually assessed during work activities, and reasonable dust 
suppression techniques will be used during site activities that may generate fugitive dust.  
These activities and their design controls are discussed in Section 1.4. 

As required by the NYSDOH Generic CAMP, real-time airborne particulate monitoring will 
be conducted continuously during all intrusive and/or potential dust generating activities 
(e.g., installation of erosion and sediment control measures, sheet pile installation, 
excavation, backfilling, and material handling activities) using instrumentation equipped with 
electronic data-logging capabilities. A real-time particulate monitor (MIE DataRAM 
PDR1000 [or equivalent]) will be used for PM10 monitoring.  All average concentrations 
(calculated for continuous 15-minute increments [e.g., 08:00 to 08:15, 08:15 to 08:30]) and 
any instantaneous readings taken to facilitate activity decisions will be recorded by the 
Contractor using an electronic data logger and/or in the field logbook. 

2.4 Action Levels 

The action levels provided below are to be used to initiate corrective actions, if necessary, 
based on real-time monitoring.  Each piece of monitoring equipment will have alarm 
capabilities (audible and/or visual) to indicate exceedances of the action levels specified 
below. 

2.4.1 Action Levels for Organic Vapors 

As outlined in the NYSDOH Generic CAMP, if the average ambient air VOC concentration 
(calculated for continuous 15-minute increments as specified above) at any one (or more) of 
the downwind perimeter locations exceeds 5 ppm above the average background (upwind 
location) concentration (calculated for continuous 15-minute increments as specified 
above), work activities will be temporarily halted while monitoring continues.  If the VOC 
concentration readily decreases (through observation of instantaneous readings) below 5 
ppm above the background concentration, then work activities can resume with continuous 
monitoring. 

If the average ambient air VOC concentration at any one (or more) of the downwind 
perimeter locations persist (despite cessation of work activities) at levels greater than 5 
ppm, but less than 25 ppm above the average background concentration, work activities will 
be halted, the potential source(s) of the elevated VOC concentration will be identified, 
corrective actions to reduce or abate the emissions will be undertaken, and air monitoring 
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will be continued.  Once these actions have been performed, work activities can resume 
provided that the average VOC concentration 200 feet downwind of the exclusion zone, or 
half the distance to the nearest potential receptor or residential/commercial structure 
(whichever is less, but in no case less than 20 feet), is below 5 ppm above the average 
background concentration.   

If the average ambient air VOC concentration at one (or more) of the downwind perimeter 
locations is 25 ppm above the average background concentration, work activities must 
cease and corrective actions must be implemented. 

2.4.2 Action Levels for PM10 

As required by NYSDOH Generic CAMP, if the average ambient air PM10 concentration 
(calculated for continuous 15-minute increments as specified above) at any one (or more) of 
the downwind perimeter locations exceeds 100 micrograms per cubic meter (µg/m3) above 
the average background concentration (calculated for continuous 15-minute increments as 
specified above), or if airborne dust is visually observed leaving the work area, then dust 
suppression measures will be implemented, and air monitoring will continue.  Work 
activities may continue following the implementation of dust suppression measures 
provided that the average ambient air PM10 concentration does not exceed 150 µg/m3 
above the average background concentration.   

If, after implementation of dust suppression measures, the downwind average ambient air 
PM10 concentration is greater than 150 µg/m3 above the average background concentration, 
work activities must be stopped and re-evaluated.  Work activities may resume only if dust 
suppression measures and other corrective actions are successful in reducing the 
downwind average ambient air PM10 concentration to less than 150 µg/m3 above the 
average background concentration and if no visible dust is observed leaving the site. 

2.5 Meteorological Monitoring 

Meteorological monitoring will be conducted continuously at the site using a portable 
meteorological monitoring system.  The meteorological monitoring system will be installed 
at the site at a location in accordance with siting criteria established by the United States 
Environmental Protection Agency and the NYSDEC for meteorological monitoring systems 
(Quality Assurance Handbook for Air Pollution Measurement Systems, Volume IV - 
Meteorological Measurements, as revised August 1989; and New York State Air Guide-19 – 
“Oversight of Private Air Monitoring Networks,” dated June 1989).  Use of these guidelines 
enables the meteorological monitoring system to provide representative observations of the 
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local meteorological conditions.  Security and accessibility to the meteorological monitoring 
system will also be considered during the selection of the meteorological monitoring system 
location.  At a minimum, the meteorological monitoring system will monitor wind speed, 
wind direction, relative humidity, and ambient temperature.  The meteorological monitoring 
system will be equipped with electronic data-logging capabilities.  A digital meteorological 
monitoring system (AutoMet or equivalent) will be used to collect the meteorological data. 

2.6 Instrument Calibration 

Calibration of the VOC, PM10, and meteorological monitoring instrumentation will be 
conducted in accordance with each of the equipment manufacturer’s calibration and quality 
assurance requirements.  The VOC and PM10 monitors will be calibrated daily (at a 
minimum), and calibrations will be recorded by the Contractor in the field logbook. 
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3. Monitoring Schedule and Data Collection/Reporting 

The following identifies the monitoring schedule and data collection/reporting requirements. 

3.1 Monitoring Schedule 

Air monitoring will be conducted prior to initiating intrusive activities to establish adequate 
baseline data and until such time that significant material handling activities are complete 
(i.e., removal of impacted soils and stockpiled debris from the site.)  Real-time VOC and 
PM10 monitoring will be performed during all intrusive and/or potential dust-generating 
activities (e.g., installation of erosion and sediment control measures, sheet pile installation, 
excavation, backfilling, material handling activities).  With respect to excavated debris that is 
to be stockpiled on site in lined roll-off containers, air monitoring will be performed during 
periods of “active” stockpiling (i.e., when debris is being added or removed from the roll-off 
container). During periods when no stockpiling is occuring, the roll-off container will be 
covered with a suitable tarpaulin or plastic sheeting, which will be anchored to resist 
potential wind- and rainfall-related upsets.  The frequency of air monitoring will be relative to 
the level of site work activities being conducted and may be adjusted as the work proceeds 
and in consideration of the monitoring results.  Meteorological monitoring will be performed 
continuously during work activities. 

3.2 Data Collection and Reporting 

Air monitoring data will be collected continuously from VOC and PM10 monitors during all 
intrusive and/or potential dust-generating activities by the electronic data-logging system.  
The data management software will be set up to continuously monitor instantaneous 
readings and record average concentrations (calculated for continuous 15-minute 
increments [e.g., 08:00 to 08:15, 08:15 to 08:30]), including meteorological data.  All 
average concentrations will be recorded and archived for review by NYSDOH and NYSDEC 
personnel (if requested). 

In the event of an exceedance of a community air monitoring action level (for either PM10 or 
VOCs), the Contractor will notify the Engineer via telephone once the exceedance is 
observed (i.e., real time).  The Contractor will send a follow-up e-mail to the Engineer within 
24 hours of the observed exceedance summarizing the data, the cause of the exceedance, 
and any corrective measures to be implemented as a result of the exceedance.  The 
Engineer will contact the NYSDEC, the NYSDOH, and Village of Fort Plain once notified by 
the Contractor, and will forward the Contractor’s e-mail to these parties once reviewed. 



Exhibit I 

Generic Community Air Monitoring 
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Fugitive Dust Suppression and Particulate 
Monitoring Program (TAGM - 4031) 
To: Regional Hazardous Waste Remediation Engrs., Bur. Directors & Section 

Chiefs 

From: Michael J. O'Toole, Jr., Director, Division of Hazardous Waste Remediation 
(signed) 

Subject: Technical and Administrative Guidance Memorandum -- Fugitive Dust 
Suppression and Particulate Monitoring Program at Inactive Hazardous 
Waste Sites 

Date: Oct 27, 1989 
1. Introduction 
Fugitive dust suppression, particulate monitoring, and subsequent action levels for such 
must be used and applied consistently during remedial activities at hazardous waste 
sites. This guidance provides a basis for developing and implementing a fugitive dust 
suppression and particulate monitoring program as an element of a hazardous waste 
site's health and safety program. 

2. Background 
Fugitive dust is particulate matter--a generic term for a broad class of chemically and 
physically diverse substances that exist as discrete particles, liquid droplets or solids, 
over a wide range of sizes--which becomes airborne and contributes to air quality as a 
nuisance and threat to human health and the environment. 

On July 1, 1987, the United States Environmental Protection Agency (USEPA) revised 
the ambient air quality standard for particulates so as to reflect direct impact on human 
health by setting the standard for particulate matter less than ten microns in diameter 
(PM10); this involves fugitive dust whether contaminated or not. Based upon an 
examination of air quality composition, respiratory tract deposition, and health effects, 
PM 10 is considered conservative for the primary standard--that requisite to protect 
public health with an adequate margin of safety. The primary standards are 150 ug/m3 
over a 24-hour averaging time and 50 ug/m3 over an annual averaging time. Both of 
these standards are to be averaged arithmetically. 



There exists real-time monitoring equipment available to measure PM10 and capable of 
integrating over a period of six seconds to ten hours. Combined with an adequate 
fugitive dust suppression program, such equipment will aid in preventing the off-site 
migration of contaminated soil. It will also protect both on-site personnel from exposure 
to high levels of dust and the public around the site from any exposure to any dust. 
While specifically intended for the protection of on-site personnel as well as the public, 
this program is not meant to replace long-term monitoring which may be required given 
the contaminants inherent to the site and its air quality. 

3. Guidance 
A program for suppressing fugitive dust and monitoring particulate matter at hazardous 
waste sites can be developed without placing an undue burden on remedial activities 
while still being protective of health and environment. Since the responsibility for 
implementing this program ultimately will fall on the party performing the work, these 
procedures must be incorporated into appropriate work plans. The following fugitive 
dust suppression and particulate monitoring program will be employed at hazardous 
waste sites during construction and other activities which warrant its use: 

1. Reasonable fugitive dust suppression techniques must be employed during all site 
activities which may generate fugitive dust.  

2. Particulate monitoring must be employed during the handling of waste or contaminated 
soil or when activities on site may generate fugitive dust from exposed waste or 
contaminated soil. Such activities shall also include the excavation, grading, or 
placement of clean fill, and control measures therefore should be considered.  

3. Particulate monitoring must be performed using real-time particulate monitors and shall 
monitor particulate matter less than ten microns (PM10) with the following minimum 
performance standards: 

Object to be measured: Dust, Mists, Aerosols 
Size range: <0.1 to 10 microns 
Sensitivity: 0.001 mg/m3 
Range: 0.001 to 10 mg/m3 
Overall Accuracy: ±10% as compared to gravimetric analysis of stearic acid or 
reference dust 
 



Operating Conditions: 
Temperature: 0 to 40oC 
Humidity: 10 to 99% Relative Humidity 

Power: Battery operated with a minimum capacity of eight hours continuous operation 

Automatic alarms are suggested. 

Particulate levels will be monitored immediately downwind at the working site and 
integrated over a period not to exceed 15 minutes. Consequently, instrumentation shall 
require necessary averaging hardware to accomplish this task; the P-5 Digital Dust 
Indicator as manufactured by MDA Scientific, Inc. or similar is appropriate. 

4. In order to ensure the validity of the fugitive dust measurements performed, there must 
be appropriate Quality Assurance/Quality Control (QA/QC). It is the responsibility of the 
entity operating the equipment to adequately supplement QA/QC Plans to include the 
following critical features: periodic instrument calibration, operator training, daily 
instrument performance (span) checks, and a record keeping plan.  

5. The action level will be established at 150 ug/m3 over the integrated period not to 
exceed 15 minutes. While conservative, this short-term interval will provide a real-time 
assessment of on-site air quality to assure both health and safety. If particulate levels 
are detected in excess of 150 ug/m3, the upwind background level must be measured 
immediately using the same portable monitor. If the working site particulate 
measurement is greater than 100 ug/m3 above the background level, additional dust 
suppression techniques must be implemented to reduce the generation of fugitive dust 
and corrective action taken to protect site personnel and reduce the potential for 
contaminant migration. Corrective measures may include increasing the level of 
personal protection for on-site personnel and implementing additional dust suppression 
techniques (see Paragraph 7). Should the action level of 150 ug/m3 be exceeded, the 
Division of Air Resources must be notified in writing within five working days; the 
notification shall include a description of the control measures implemented to prevent 
further exceedences.  



6. It must be recognized that the generation of dust from waste or contaminated soil that 
migrates off-site, has the potential for transporting contaminants off-site. There may be 
situations when dust is being generated and leaving the site and the monitoring 
equipment does not measure PM10 at or above the action level. Since this situation has 
the potential to migrate contaminants off-site, it is unacceptable. While it is not practical 
to quantify total suspended particulates on a real-time basis, it is appropriate to rely on 
visual observation. If dust is observed leaving the working site, additional dust 
suppression techniques must be employed. Activities that have a high dusting potential-
-such as solidification and treatment involving materials like kiln dust and lime--will 
require the need for special measures to be considered.  

7. The following techniques have been shown to be effective for the controlling of the 
generation and migration of dust during construction activities:  

1. Applying water on haul roads.  

2. Wetting equipment and excavation faces.  

3. Spraying water on buckets during excavation and dumping.  

4. Hauling materials in properly tarped or watertight containers.  

5. Restricting vehicle speeds to 10 mph.  

6. Covering excavated areas and material after excavation activity ceases.  

7. Reducing the excavation size and/or number of excavations. 

Experience has shown that utilizing the above-mentioned dust suppression techniques, 
within reason as not to create excess water which would result in unacceptable wet 
conditions, the chance of exceeding the 150 ug/m3 action level at hazardous waste site 
remediations is remote. Using atomizing sprays will prevent overly wet conditions, 
conserve water, and provide an effective means of suppressing the fugitive dust. 

8. If the dust suppression techniques being utilized at the site do not lower particulates to 
an acceptable level (that is, below 150 ug/m3 and no visible dust), work must be 
suspended until appropriate corrective measures are approved to remedy the situation. 
Also, the evaluation of weather conditions will be necessary for proper fugitive dust 
control--when extreme wind conditions make dust control ineffective, as a last resort 
remedial actions may need to be suspended. 



There may be situations that require fugitive dust suppression and particulate 
monitoring requirements with action levels more stringent than those provided 
above. Under some circumstances, the contaminant concentration and/or toxicity 
may require appropriate toxics monitoring to protect site personnel and the public. 
Additional integrated sampling and chemical analysis of the dust may also be in 
order. This must be evaluated when a health and safety plan is developed and when 
appropriate suppression and monitoring requirements are established for protection 
of health and the environment. 
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1. Introduction 

1.1 General 

This Maintenance and Protection of Traffic Plan (MPTP) has been prepared to support the 
implementation of remedial activities at the National Grid Fort Plain Former Manufactured 
Gas Plant (MGP) site located on Hancock Street in the Village of Fort Plain, New York. This 
MPTP describes the procedures that will be used to maintain highway and pedestrian traffic 
and preserve the safety of motorists, highway workers, and pedestrians during the 
performance of remedial activities. ARCADIS has prepared this MPTP in conformance with 
the Federal Highway Administration Manual on Uniform Traffic Control Devices (MUTCD) 
(United States Department of Transportation [USDOT], 2003). 

1.2 Site Description 

The former MGP property is located at 14 Hancock Street in the Village of Fort Plain, 
Montgomery County, New York. The property is rectangular in shape, approximately ½ acre 
in area, and located within a developed (urbanized) area. The property is bordered on the 
east by Hancock Street (State Route 5S), on the south by a private residence, on the west 
by a steep wooded hillside, and on the north by a property used as a paved parking area. A 
6-foot-high chain-link fence with a locked access gate maintained by National Grid secures 
the property. The eastern portion of the property, formerly used for MGP operations, is 
generally level and contains stone, gravel, and fill material surface, with intermittent 
vegetation and shrub growth. An old stone wall/foundation is located near the south end of 
the property. A portion of the property is currently used as an electrical substation. Multiple 
utility poles containing two active transformer banks and overhead transmission and 
distribution wires exist in the eastern portion of the property. 

1.3 Summary of Remedial Activities 

A detailed description of the remedial activities to be conducted at the site is presented in 
the Final (100%) Remedial Design Report (ARCADIS, 2009) (100% Remedial Design 
Report). In general, the remedial activities to be performed at the site include: 1) excavation 
of approximately 1,560 in-situ cubic yards of MGP-source material from the former northern 
gas holder and surrounding impacted soils to the silt confining layer, 2) removal of existing 
structures/debris that may be encountered (e.g., the former northern gas holder the former 
building foundation, brick, concrete, tree stumps/root balls), 3) off-site treatment/disposal of 
the excavated materials, 4) off-site treatment/discharge of all water generated during the 
project, 5) backfilling the excavated area, 6) installation of a surface cover within the 
northern portion of the former MGP property, and 7) performance of various restoration 
activities. 
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1.4 Purpose 

The remedial activities outlined in Section 1.3 are anticipated to be conducted within the 
National Grid former MGP property, or property leased by National Grid, and not within the 
limits of Hancock Street. However, based on the nature of the construction equipment and 
extent of the remedial activities to be conducted in close proximity to the Hancock Street 
sidewalk, it will be necessary to close the sidewalk on the western side of Hancock Street to 
maintain pedestrian safety and conduct work within the roadway right-of-way. The sidewalk 
on the western side of Hancock Street is anticipated to be closed from the intersection of 
Hancock Street and Erie Street past the paved parking area located immediately north of 
the National Grid former MGP property. Permanent lane closure of Hancock Street will not 
be permitted during the remedial activities at the site. However, note that a temporary lane 
closure or traffic control measures may be required to facilitate delivery/pickup of equipment 
and material to the site and associated working areas. These temporary traffic diversions 
will not be conducted during high traffic times (e.g., morning or afternoon rush hours, lunch 
time). 
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2. Traffic Control 

2.1 General 

This section presents traffic control measures to be utilized during the completion of the 
remedial activities outlined in Section 1.3. Traffic control measures and traffic control 
responsibilities are discussed in the following subsections. 

2.2 Traffic Control Measures 

Two-way vehicle traffic on Hancock Street will be maintained for the duration of the 
remedial activities. As mentioned above, temporary, short-duration traffic control measures 
(e.g., flagmen, cones) may be required during delivery/pickup of equipment and materials. 
Temporary lane closures and the associated traffic control measures will be the 
responsibility of Contractor and will be implemented in accordance with the Contractor’s 
Vehicle and Pedestrian Traffic Plan (to be submitted to and approved by National Grid 
and/or ARCADIS prior to Contractor mobilization to the site). The Contractor will avoid 
temporary lane closure during peak traffic periods. Additionally, the Contractor will notify the 
New York State Department of Transportation Region 2 (Mr. Paul Unczur) and the Village 
of Fort Plain Department of Public Works (Mr. George Capice) prior to any scheduled 
temporary lane closures.  

As indicated in Section 1.4, based on the nature of the construction equipment and extent 
of the remedial activities to be conducted in close proximity to the western Hancock Street 
sidewalk, it will be necessary to close the sidewalk to maintain pedestrian safety. 
Appropriate warning and guidance devices will be provided (see Figure 1) for pedestrian 
travel in each direction, as recommended in the MUTCD (USDOT, 2003). The following 
measures will be implemented in support of the sidewalk closure: 

• Jersey-type barriers equipment with chain-link fence will be installed to provide a 
physical barrier between the work area and Hancock Street. 

• “Road Work Ahead” warning signs will be posted a minimum of 100 feet before the 
work area. 

• “Sidewalk Closed Ahead, Cross Here” directional signs will be posted at the 
intersections of Hancock Street and Erie Street and Hancock Street and Yios Crossing 
Road (approximately 400 feet north of Erie Street) to direct pedestrian traffic to the 
opposite side of Hancock Street. 
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• “Sidewalk Closed” warning signs will be posted in the immediate vicinity of work area. 

The pedestrian’s view of oncoming traffic will be maintained at all times. Additionally, 
signage will include reflective and/or illuminated devices to provide appropriate warning 
during low-light conditions. 

The preferred truck traffic route for vehicles traveling to and from the site from the NYS 
Thruway is illustrated on Figure 2. 

Figure 2 
Truck Traffic Route 
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From the Canajoharie Toll Plaza (exit 29): 

• Turn right onto East Main St/NY-5S 

• Head northwest on East Main St/NY-5S 

• End at 14 Hancock St, Fort Plain, New York 

2.3 Traffic Control Responsibility 

This MPTP has been prepared by ARCADIS in support of the 100% Remedial Design 
Report and documents the minimum requirements for the maintenance and protection of 
vehicular and pedestrian traffic in the vicinity of the site. The Contractor (to be selected by 
National Grid) will have ultimate responsibility for traffic control at the site and daily site 
operations are to be conducted under the direction the Contractor’s Site Supervisor. The 
Contractor may elect to supplement this MPTP or develop a new MPTP to maintain traffic 
control at the Site. 
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1. Introduction 

1.1 General 

This Waste Management Plan has been prepared to support the implementation of 
remedial activities at the former manufactured gas plant (MGP) site located on Hancock 
Street in the Village of Fort Plain, New York.   

This Waste Management Plan describes the characterization, handling, treatment, and 
disposal requirements for various waste materials to be generated as a result of these 
remedial activities.  The above requirements for the anticipated wastes to be generated 
during the remedial activities are described in Section 2 of this Waste Management Plan 
and a reference list is provided in Section 3. 

1.2 Applicable Codes, Standards, and Specifications 

All waste management activities shall be conducted in accordance with the following: 

A. United States Environmental Protection Agency (USEPA), including Title 40, Code of 
Federal Regulations (CFR). 

B. Occupational Safety and Health Administration (OSHA), including Title 29 CFR, and 
Parts 1910 and 1926, OSHA, U.S. Department of Labor. 

C. State of New York Rules and Regulations, including Title 6 of the Official Compilation 
of Codes, Rules and Regulations (6 NYCRR) Parts 360, 364, and 370 regarding 
treatment/disposal, transportation, and management of hazardous waste. 

D. New York State Department of Environmental Conservation (NYSDEC) Technical 
Administrative Guidance Memorandum (TAGM) 4061 – Management of Coal Tar 
Wastes and Coal Tar Contaminated Soil and Sediment from Former Manufactured 
Gas Plants. 

E. Recommendations of the National Institute of Occupational Safety and Health. 

F. Applicable guidelines of the New York State Department of Health. 

G. Transportation regulations, including U.S. Department of Transportation regulations, 
including Title 29 Parts 171 and 172 and New York State Department of 
Transportation (NYSDOT) rules and regulations. 
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H. Applicable federal, state, and local government regulations (including local flow control 
regulations). 

I. National Grid USA waste management and recycling procedures for conducting work 
at company facilities. 

Whenever there is a conflict or overlap of the above-referenced documents, the most 
stringent provision shall be applicable. 
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2. Material Handling and Treatment/Disposal 

2.1 Overview 

Materials anticipated to be generated during the remedial activities include the following: 

• Excavated soils. 

• Miscellaneous surface and subsurface debris (e.g., the building foundation, former 
northern gas holder, brick, concrete, trees, stumps/root balls). 

• Water generated during groundwater extraction, material dewatering, and equipment/ 
personnel cleaning activities. 

• Non-aqueous phase liquid (NAPL) collected during excavation activities. 

• Materials resulting from other site activities (e.g., geotextiles, used disposable 
equipment, personal protective equipment [PPE], sampling equipment). 

The following subsections describe the material handling activities specific to each material 
type listed above. 

2.2 Excavated Soils 

Soils excavated during the remedial activities will be direct-loaded into trucks for 
subsequent transportation to an off-site treatment/disposal facility on National Grid’s 
approved waste transportation and disposition vendor list (Exhibit I).  The Contractor shall 
be responsible for all stabilization and dewatering activities associated with excavated soils 
prior to the transportation of such materials to the approved off-site treatment/disposal 
facility.  The means and methods of stabilization/dewatering shall be in accordance with the 
Remedial Design.  At a minimum, excavated soils must pass Paint Filter testing procedures 
prior to the transportation of such materials to the approved off-site treatment/disposal 
facility. 

Soils subject to off-site treatment/disposal have been characterized by National Grid and 
analytical results associated with these characterization activities will be provided to the 
Contractor following contract award.  The Contractor shall complete and submit a waste 
profile to the approved treatment/disposal facility and appropriately containerize (i.e., 
completely line and cover waste hauling vehicles), label, and transport the soils to the off-
site treatment/disposal facility in accordance with applicable rules and regulations.  The 
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Contractor will be responsible for preparing all waste profiling and manifest forms.  National 
Grid will review and approve waste profiles and draft manifests/bills of lading prior to off-site 
disposition of materials, and will sign all waste manifests/bills of lading.   

Based on the results of the waste characterization activities conducted by National Grid, the 
excavated soils will be treated/disposed in a manner consistent with the attached NYSDEC 
program policy, TAGM 4061, Management of Coal Tar Waste and Coal Tar Contaminated 
Soils and Sediment from Former Manufactured Gas Plants (NYSDEC, 2002), provided in 
Exhibit II.  The policy outlines criteria wherein soils and sediments that have been 
contaminated with coal tar waste from MGPs exhibiting only the hazardous waste toxicity 
characteristic for benzene (D018) may be excluded from the requirements of 6 NYCRR 
Parts 370 through 374 and 376 when they are destined for permanent thermal treatment. 

In the event that any characterization results or field observations indicate that certain soils 
are unsuitable for off-site low temperature thermal desorption (LTTD) treatment/disposal, as 
determined by National Grid or the Engineer, in consultation with the treatment facility, the 
Contractor shall arrange for off-site incineration and/or disposal at a National Grid-approved 
facility in accordance with applicable rules and regulations (including local flow control 
regulations).  The Contractor shall coordinate with the facility prior to initiating excavation 
activities to minimize potential work delays if such material is encountered. 

2.3 Debris 

Debris generated during the remedial activities is anticipated to include the building 
foundation, former northern gas holder, brick, concrete, trees, stumps/root balls, and/or 
stone.  Such materials will be segregated as appropriate from other excavated materials, 
downsized (as appropriate), and handled separately, where practicable.  All segregation 
and downsizing activities will be conducted within the limits of the excavation area.  The 
Contractor shall mobilize debris crushing/downsizing equipment prior to initiating excavation 
activities to minimize potential work delays once/if materials requiring downsizing are 
encountered. 

Debris will be stockpiled on site by the Contractor within a fully lined roll-off container for 
characterization (by the Contractor) prior to off-site disposal at a National Grid-approved 
facility.  Following characterization, the Contractor will profile, downsize (as required by the 
waste transportation and disposition vendors), appropriately containerize (i.e., completely 
line and cover waste hauling vehicles), label, and transport the debris to the off-site disposal 
facility based on the characterization results and in accordance with applicable rules and 
regulations (including local flow control regulations).  The Contractor will be responsible for 
preparing all waste profiling and manifest forms.  National Grid will review and approve 



G:\Clients\National Grid\Fort Plain\10 Final Reports and Presentations\FINAL (100%) Remedial Design\Appx I - WMP\0251011324AppxI WMP.doc 5 

 
Waste Management 
Plan 
Fort Plain Former MGP Site  

waste profiles and draft manifests prior to off-site disposition of materials and will sign all 
waste manifests/bills of lading. 

2.4 Remediation Water 

Water generated during the remedial activities is anticipated to include surface water and 
groundwater that is extracted from and/or accumulated within the excavation area and 
equipment/personnel decontamination water.  All water generated during the remedial 
activities shall be collected, extracted, and conveyed to the on-site Influent Holding Tank for 
storage and characterization by the Contractor.  Once characterized, remediation water will 
be transported off site for treatment/disposal at a National Grid-approved facility.  The 
Contractor will profile, appropriately containerize, label, and transport the remediation water 
to the off-site treatment/disposal facility based on the characterization results and in 
accordance with applicable rules and regulations.  The Contractor will be responsible for 
scheduling and coordinating the off-site transport of all remediation water and preparing all 
waste profiling and manifest forms.  National Grid will review and approve waste profiles 
and draft manifests prior to off-site disposition of the remediation water and will sign all 
waste manifests/bills of lading. 

2.5 Non-Aqueous Phase Liquid 

NAPL collected during excavation/material dewatering activities will be placed in 
appropriate containers (e.g., 55-gallon drums) and staged on site for characterization by the 
Contractor prior to off-site disposal at a National Grid-approved facility.  Following 
characterization, the Contractor will profile, label, and transport the collected and 
containerized NAPL to the off-site disposal facility based on the characterization results and 
in accordance with applicable rules and regulations.  The Contractor will be responsible for 
preparing all waste profiling and manifest forms.  National Grid will review and approve 
waste profiles and draft manifests prior to off-site disposition of materials and will sign all 
waste manifests/bills of lading. 

2.6 Miscellaneous Wastes 

Miscellaneous wastes generated during the remedial activities may be classified as general 
refuse or remediation-related waste material.  General refuse (that has not contacted any 
impacted MGP materials) may be managed as a non-hazardous waste and disposed of at a 
National Grid-approved off-site non-hazardous solid waste disposal facility. 
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Remediation-related waste materials that are either in, or come in contact with, impacted 
MGP materials during the remedial activities will be considered potentially impacted.  These 
waste materials include, but are not limited to, the following: 

• Ancillary wastes generated as a result of the remedial activities, including, but not 
limited to, materials used to construct the remedial support and decontamination areas.  

• Temporary erosion and sediment control measures (e.g., silt fencing, straw bales). 

• Degraded pavement and gravel removed to facilitate the installation of new asphalt 
parking surfaces for the parking area located to the north of the former MGP property 
and the restaurant located to the east of the former MGP property (across Hancock 
Street). 

• Scrap geotextile. 

• Used disposable equipment. 

• Used PPE. 

• Used sampling equipment. 

The miscellaneous wastes shall be containerized (e.g., in 55-gallon drums), stored on site, 
and characterized (as appropriate) by the Contractor.  Following characterization, the 
Contractor will label, manifest (as appropriate), transport, and dispose of the collected and 
containerized miscellaneous waste based on the characterization results and in accordance 
with applicable rules and regulations (including local flow control regulations).  The 
Contactor shall determine if the miscellaneous waste can be transported/disposed under 
the existing waste profiles or if a new waste profile(s) is required.  If a new waste profile(s) is 
required, National Grid will review and approve the waste profile(s) and draft manifest(s) 
prior to off-site disposition of materials and will sign all waste manifests/bills of lading. 

2.7 Off-Site Transport and Treatment/Disposal of Waste Materials 

The Contractor shall undertake the following activities prior to transporting materials off-site 
for treatment/disposal to comply with applicable federal, state, and local regulations: 

• Select the NYSDEC-permitted and National Grid-approved transporters and 
treatment/disposal facilities. 
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• Provide all characterization results to National Grid and the Engineer for review. 

• Provide the selected treatment/disposal facilities with the required waste 
characterization results (some of which have already been collected by National Grid) 
and waste profile forms as part of the waste acceptance procedure. 

• Separate all wastes (e.g., hazardous [if any], non-hazardous pursuant to TAGM 4061, 
and non-hazardous). Complete the appropriate waste profile documentation in 
accordance with the requirements established with the National Grid-approved waste 
disposal facility to be utilized.  The Engineer shall review the waste profile for accuracy.   

Once the waste profile documentation is completed, the National Grid Project Manager 
and/or National Grid divisional environmental engineer (in the event that the waste is 
determined to be a hazardous waste) shall review and sign as required. The completed 
profile (and attached documentation) shall be forwarded to the disposal facility for 
acceptance. Signed copies of the waste profile by the disposal facility shall be provided 
to National Grid, the Engineer, and the Contractor for recordkeeping.     

Upon acceptance of the waste profile, the Contractor shall prepare a draft non-
hazardous waste bill of lading form (or hazardous waste manifest if the waste is 
classified as a hazardous waste) for review by the National Grid Project Manager and 
the National Grid divisional environmental engineer. If applicable, the Engineer shall 
also prepare draft land ban notices and continuation sheets for review by National Grid.    

Upon acceptance of the draft bill of lading/manifest and associated documents (as 
applicable), the Engineer shall coordinate waste loading, transportation, and disposal 
with the Contractor. The National Grid Project Manager and divisional environmental 
engineer shall be provided with the schedule as soon as it is made available.  Note, 
only licensed NYS Part 364 permitted waste haulers can be used for National Grid 
waste hauling. 

• Provide original Bills of Lading and Certificates of Disposal to National Grid, with copies 
to the Engineer, upon receipt from the transportation and disposition vendors.  The 
Contractor shall utilize National Grid-supplied non-hazardous bills of lading for shipment 
of non-hazardous materials (unless otherwise approved by National Grid). 

• Implement a waste tracking management system to comply with 40 CFR Part 262.40 
recordkeeping requirements. 
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If the waste is a hazardous waste, the Engineer shall complete National Grid’s Authorization 
to Sign Manifest Form. The Engineer shall complete and sign an Authorization to Sign 
Manifests Form and transmit the completed form to National Grid. This form will be 
countersigned by National Grid and National Grid’s legal counsel prior to distribution to 
National Grid’s legal counsel, the National Grid Project Manager, and the Engineer. The 
proposed person(s) provided by the Engineer shall have the appropriate training (both 
National Grid and NYSDOT/Resource Conservation and Recovery Act [RCRA]) to sign 
waste documentation on behalf of National Grid. 

The Engineer shall retain one photocopy of either the bill of lading or hazardous waste 
manifest for tracking and shall keep the documents in a folder/binder, as well as with other 
waste tracking documentation for the Final Certification Report upon completion of the 
remedial construction.  In addition, the Engineer shall maintain a Manifest Shipping Log that 
will provide a summary of the pertinent information regarding the waste shipping activities 
(bill of lading/manifest number, ship date, transporter, disposal facility). 

Following completion of the waste disposal activities, the Engineer shall confirm that 
completed Certificates of Disposal are provided by each disposal facility to the generator 
identified on the waste manifest/bill of lading. 

The Engineer will submit the generator’s copy of the document (using certified 
express/overnight mail) to the appropriate recipients (e.g., generator state, disposal state) 
within the 10-day reporting period.  The Engineer shall prepare (for National Grid project 
manager review prior to distribution), as well as with the manifest copies, and submit a 
transmittal letter documenting the manifest copies submitted.  The Engineer shall then 
submit a photocopy of the generator’s copy to the National Grid divisional environmental 
engineer and the National Grid project manager via certified express/overnight mail.  
Following distribution, the Engineer shall obtain and keep on file, written confirmation that 
the transmittal was received by the intended recipient.   

In addition, the Contractor will:  

• Confirm National Grid’s USEPA Generator Identification Number for the site, which will 
allow the generation, transportation, and treatment/disposal of hazardous waste. 

• Retain one photocopy of either the bill of lading or hazardous waste manifest for 
tracking and shall keep the documents in a folder/binder, as well as with other waste 
tracking documentation, for the Final Certification Report upon completion of the 
remedial construction.  In addition, the Engineer shall maintain a Manifest Shipping Log 
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that will provide a summary of the pertinent information regarding the waste shipping 
activities (bill of lading/manifest number, ship date, transporter, disposal facility). 

• Obtain appropriate hazardous waste manifests in accordance with NYSDEC-
established manifest acquisition hierarchy (6 NYCRR Part 372). 

• Label hazardous waste containers in accordance with 40 CFR Part 262.34 and 49 CFR 
Part 172 requirements. 

• Provide copies of the Uniform Hazardous Waste Manifest Form and Land Disposal 
Restriction Form with hazardous waste shipments. 

• The Contractor shall complete the appropriate waste profile documentation in 
accordance with the requirements established with the National Grid-approved waste 
disposal facility to be utilized.  The Engineer will review the waste profile for accuracy.   

In the event that certain waste material is determined to be unsuitable for treatment/disposal 
at an LTTD facility and does not meet the requirements for disposal as a hazardous waste 
or TAGM 4061-exempt non-hazardous waste (e.g., miscellaneous waste or general refuse), 
the Contractor, in consultation with National Grid and the Engineer, shall evaluate disposal 
of the waste material at the county landfill (pending profiling and acceptance). 
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National Grid USA Companies 
Environmentally Approved Hazardous Waste 

Disposal and Recycling Facilities 
 

Vendor Facility Location Phone EPA ID Number 
American Ref-Fuel Company of 
Niagara Facility 

100 Energy Blvd at 
56th St 

Niagara Falls, NY 14304 (716) 284-0031 NYD986930543 

AMREC  130 Route 20  Charlton, MA   01508 (508) 248-3777 MAD982201055 
Aggregate Industries (formerly 
Bardon Trimount) 

1101 Turnpike Street   Stoughton, MA  02072 (781) 344-1100 MAD981213531 

Aggregate Industries (formerly 
Bardon Trimount) 

651 Lake Street             Shrewsbury, MA  01545 (781) 344-1100 MAD985277862 

Aggregate Industries (formerly 
Bardon Trimount) 

30 Danvers Road   Salem, MA   01970 (781) 344-1100 MAD001014984 

American Lamp Recycling, LLC. 26 Industrial Way Wappingers Falls, 
NY 

12590 (800) 315-6262 
 

NYR000129015 
 

Bridgeport United Recycling 50 Cross Street Bridgeport, CT 06610 (203) 334-4812  
Brox Paving Materials Inc. 1471 Methuen St. Dracut, MA   01826 (978) 454-9105 MAD985267798 
Brox Paving Materials Inc. 181 Mill Street  Marlboro, MA 01752 (508) 485-7382 MAD985276559 
Cable Recycling Inc. 
 (NY use Only) 

220 John Street Barrie, Ont. L4N 2L2 (705)728-1622) ON1599101 
 

CID Landfill, Inc. 10860 Olean Road Chaffee, NY 14030 (716) 496-5514 NYD000517458 
Capitol Environmental 8229 Boone Boulevard Vienna, VA 22182 (703)-356-3135  
Carbon Service and Equipment Co. 1037 Route 519 Eighty Four, PA  15330  N/A 
Chemical Waste Management Highway 17  North  Emelle, AL 35459 (205) 652-8086 ALD000622464 
Chemical Waste Management 1550 Balmer Road  Model City,    14107 (716) 754-8231 NYD049836679 
Ciment St-Laurent 1945 Graham 

Boulevard 
Mount Royal, 
Quebec 

H3R1H1  N/A 

City of Albany Landfill 525 Rapp Road Albany,  12202 12202 (518) 869-3651 N/A 
Clean Harbors Inc. 1 Hill Avenue  Braintree, MA  02184 (781) 849-1807 MAD053452637 
Clean Harbors Inc. 51 Broderick Road  Bristol , CT      06010 (860) 583-8917 CTD000604488 
Clean Harbors Inc. 37 Rumery Road   S. Portland, ME   04106 (207) 799-8111 MED980672182 
Clean Harbors (Baltimore) 1910 Russell Street Baltimore, MD 21230  MDD980555189 
Clean Harbors – Murphy’s  252 Salem Street  Woburn, MA   01801 (781) 935-9066 MAD066588005 
Clean Harbors – Cleveland  2900 Broadway  Cleveland, OH   44115 (216) 429-2401 OHD000724153 
Clean Harbors Grassy Mountain, 
LLC 

P.O. Box 22750 Salt Lake City, UT 84122 (801) 323-8900 UTD991301748 

Clean Harbors – Kimball HC54 Box 28  Kimball, NE  69145 (308)235-4012 NED981723513 
Clean Harbors (formerly Rollins)  2027 Battleground 

Road 
Deer Park, TX  77536 (281) 930-2300 TXD055141378 

Clean Harbors - PPM-Ashtabula OH 1302 West 38th Street Ashtabula, OH 44004 (440) 992-8665 OHD981093420 
Clean Harbors - PPM-Philadelphia 4105 Whitaker Avenue Philadelphia, PA 19124 (215) 425-5144 PAD981113749 
Clean Harbors PCB Serv. 
USPCIOHT 

1672 East Highland Twinsburg, OH 44087 (330) 425-3825 OHD986975399 

Clean Harbors Env. Services, Inc. 309 American Circle El Dorado, AR   71730 (870) 863-7173 ARD069748192 
Colonie Landfill Memorial Town Hall Newtonville, NY 12128 (518) 783-2827  
CRT (Consolidated Recycling 
Technologies) 

1 Depot Street  Bridgewater, MA  02324 (508) 697-1860 MAD985290717 

DANC (Rodman Landfill)  NYS Route 177 Rodman, NY 13682 (315) 785-2593 NONHAZ 
EnerSys (formerly YUASA) 16 Celina Ave. Nashua, NH      03060 (800) 343-5526 N/A 
Environmental Soil Management, 
Inc. 

304 Towpath Road Fort Edward, NY 12828 (518) 747-5500 N/A 

EnviroTech 798 Hartwell Avenue East Syracuse, NY 13057 (315) 463-7178 N/A 
ESMI 67 International Drive Loudon, NH  03301 (603) 783-0228 NH5986485852 
G&S Technologies 1800 Harrison Ave. Kearny, NJ 07032 (201) 998-9244 NJD011370525 
Green Environmental 
(Environmental & Industrial 
Contracting Services Inc.) 

8335 Quarry Road Niagara Falls, NY 14304 (716) 298-8876 NYR000013086 
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National Grid USA Companies 
Environmentally Approved Hazardous Waste 

Disposal and Recycling Facilities 
 

Vendor Facility Location Phone EPA ID Number 
Hiacres Landfill 425 Perinton Parkway Fairport, NY 14450 (716) 223-6132 NONHAZ 
Industrial Oil Tank 120 Dry Road Oriskany, NY  13424 (315) 736-6080 NYR000005298 
Ingenco - CHP Plant 2369 Lanier Rd.  Rockville, VA  23146 (804) 749-4774 VAR000006759 
INMETCO 245 Portersville Road  Ellwood City, PA  16117 724 758-5515 

 
 PAD087561015 

Lakeview Landfill 851 Robinson Road 
East 

Erie, PA 16509 (814) 825-8588 NONHAZ 

Maxymillian RESOIL E Street   North Adams, MA 01247 (413) 499-3050 MAV000018385 
Mercury Waste Solutions 21211 Durand Avenue Union Grove, WI 53182 (262) 878-2599 WIR000000356 
Modern Disposal 4746 Model City Road Model City, NY 14107 716-754-8226 NY0986921237 
MV Medical Services Co. (BFI) 0 Farley Street  Lawrence, MA  01843 (978) 687-2775 MAD991302266 
Norlite Corporation 628 South Saratoga 

Street  
Cohoes, NY 12047 (518) 235-0401 NYD080469935 

NovaPb, Inc. 1200 Garnier St.   St. Catherine, 
Quebec 

 (781) 849-1807 Ship thru CHI 

Ondrick Construction 58 Industry Road   Chicopee Falls,    
MA 

01021 (413) 592-2081 MV4135922081 

Ontario County Sanitary Landfill 3555 Post Farm Road Stanley, NY 14561  N/A 
Veolia (formerly Chemical Waste 
Management) 

P.O. Box 2563  Port Arthur,  TX  77643 (409) 736-2821 TXD000838896 

Veolia (CWM Sauget, IL) 7 Mobile Avenue Sauget, IL 62201 (618) 271-2804 ILD098642424 
Veolia (formerly Global Recycling) 218 Canton St.  Stoughton, MA 02072 (781) 341-6080 MA5000004713 
Optech Waverly 370 Route 34 Waverly, NY  14892 (607) 565-8891 NYR000101220 
Ovide Rouillard, Inc.  
Recuperation Materioux Secs 

8750, bowl. Bourque Deauville 
(Quebec) 

J1N3G1  N/A 

Piney Creek LTD Partnership 428 Power lane Clarion, PA 16214 (410) 820-9836 PAR000012450 
Rodman Landfill (Development 
Authority of North Country Solid 
Waste Management Facility) 

23400 NYS Route 177 Rodman, NY 13682  N/A 

Safety-Kleen Systems Inc. 17 Green Mountain 
Road 

Cohoes, NY 12047 (518) 783-8080 NYD986872869 

Seneca Meadows Landfill 1786 Saloman Road Waterloo, NY 13165 (315) 539-5624 N/A 
Stericycle Inc. 369 Park East Drive Woonsocket, RI 07895 (401) 769-5801 RID600008763 
TCI 39 Falls Road 

Industrial Park  
Hudson, NY 12534 (518) 828-9997 NYD986899912 

Trans-Cycle Industries (TCI) 101 Parkway East Pell City, AL  35125 (205) 338-9997 ALD983167891 
United Oil Recovery Inc. (UOR) 136 Gracey Avenue  Meriden, CT  06450 (203) 238-6745 CTD021816889 
Waste Management – Turnkey 97 Rochester Neck 

Road  
Rochester, NH  03867 (603) 332-2386 N/A 
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National Grid USA Companies Approved Hazardous Waste Disposal and Recycling Facilities 

 by Waste Stream 
 

Waste Stream Facility Location Comments 
 
ASBESTOS 
Waste Management-Turnkey Rochester, NH Asbestos/special wastes 
Chemical Waste Management Model City, NY  
Hiacres Landfill Fairport, NY  
Lakeview Landfill Erie, PA  
Seneca Meadows Landfill Waterloo, NY  
CID Landfill, Inc. Chaffee, NY  
BALLAST RECYCLING 
ONYX/Superior Special Services (formerly Global 
Recycling Technologies)  

Stoughton, MA  

ONYX/Superior Special Services (formerly SalesCo) Phoenix, AZ  
BATTERY RECYCLING 
EnerSys (formerly YUASA/EXIDE) Nashua, NH Lead Acid Batteries/Gel 

Cell 
INMETCO Ellwood City, PA Nickel Cadmium and  

Lithium Batteries 
NovaPb, Inc. St. Catherine, Quebec  Non-intact Lead Acid 

Batteries 
ONYX/Superior Special Services (formerly Global 
Recycling Technologies) 

Stoughton, MA Lead Acid/Universal 
Waste Batteries (Broker) 

COAL TAR SOILS   
American Ref-Fuel Company of Niagara Niagara Falls, NY Non-Haz coal tar sludge 
ESMI Loudon, NH Non-Haz Coal Tar Soils  
ESMI –  Fort Edward, NY  
Maxymillian RESOIL North Adams, MA Non-Haz Coal Tar Soils 
Clean Harbors  Kimball, Nebraska Hazardous Coal Tar Soils 

and RCRA Wastes 
American Ref-Fuel Company of Niagara Facility 100 Energy Blvd  

Niagara Falls, NY 
14304 

Non-Haz Coal Tar Soils 

DANC (Rodman Landfill)  NYS Route 177, 
Rodman, NY 13682 

Non-Haz Coal Tar Soils 

Piney Creek Power Plant 428 Power lane 
Clarion, PA 16214 

Up to 25% lends of non-
haz. Tars and oils 

FLUORESCENT LAMP RECYCLING 
ONYX/Superior Special Services (formerly Global 
Recycling Technologies) 

Stoughton, MA  

American Lamp Recycling, Inc. Wappingers Falls, NY  
ONYX/Superior Special Services (formerly SalesCo) Phoenix, AZ  
INCINERATION 
Onyx Environmental Services, LLC (formerly Chemical 
Waste Management) 

Port Arthur, TX  TSCA,RCRA 

ENSCO El Dorado, AR RCRA 
Norlite Cohoes, NY RCRA, Non-PCB Oil 
Clean Harbors/Rollins Deer Park, TX TSCA, RCRA 
Clean Harbors (Kimball) Kimball, NE RCRA 
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National Grid USA Companies Approved Hazardous Waste Disposal and Recycling Facilities 
 by Waste Stream 

 
Waste Stream Facility Location Comments 

 
LAB PACKS 
Clean Harbors Environmental Services Inc. Braintree, MA  
LANDFILL 
BFI Fall River, MA “Urban Soils” only 
Chemical Waste Management Emelle, AL TSCA, RCRA 
Chemical Waste Management Model City, NY TSCA, RCRA, Special 

Wastes 
Waste Management – Turnkey Rochester, NH Special Wastes, Asbestos 
Colonie Landfill 
 

Albany,  NY Petroleum Contaminated 
Wastes < 2 ppm PCB 

Clean Harbors – Grassy Mountain P.O. Box 22750  
Salt Lake City, UT 84122 

PCB Landfill 

City of Albany Landfill Albany, NY Petroleum Contaminated 
Wastes < 2 ppm PCB 

Hiacres Landfill Fairport, NY Asbestos 
Lakeview Landfill Erie, PA Asbestos & Non-Haz. 

Soils < 2 ppm PCB 
Seneca Meadows Landfill Waterloo, NY Asbestos & Non-Haz. 

Soils < 2 ppm PCB 
Rodman Landfill Rodman, NY C & D, petroleum 

Contaminated soil 
Ontario County Landfill Stanley, New York Solid Waste Landfill 
CID Landfill, Inc. Chaffee, NY Asbestos & Non-Haz. 

Soils < 2 ppm PCB 
MEDICAL WASTE INCINERATION 
Merrimack Valley Medical Services Co. (BFI) Lawrence, MA Medical Waste Only 
Envirotech East Syracuse, NY Medical Waste Only 
Stericycle Inc. Woonsocket, RI Medical Waste Only 
MERCURY RECOVERY and DISPOSAL 
ONYX/Superior Special Services (formerly Global 
Recycling Technologies) 

Stoughton, MA  

Mercury Waste Solutions Union Grove ,WI Mercury Regulator 
Recycling 

MISCELLANEOUS RCRA WASTES 
   
OIL FILTER RECYCLING 
Consolidated Recycling Technologies (CRT) Bridgewater, MA  
Murphy's Waste Oil (Clean Harbors Env. Services) Woburn, MA  
OIL RECYCLING (NON-TRANSFORMER OIL) 
Clean Harbors Environmental Services Inc. So. Portland, ME  
Murphy's Waste Oil (Clean Harbors Env. Svcs.) Woburn, MA  
United Oil Recovery Inc. (UOR) Meriden, CT  
OILY SOIL RECYCLING (BATCH/THERMAL TREAT.) 
AMREC  Charlton, MA COLD MIX 
Aggregate Industries (formerly Bardon Trimount)  Stoughton, MA HOT & COLD MIX 
Aggregate Industries (formerly Bardon Trimount) Shrewsbury, MA HOT & COLD MIX 
Aggregate Industries (formerly Bardon Trimount) Salem, MA COLD MIX 
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 by Waste Stream 

 
Waste Stream Facility Location Comments 

Brox Paving Materials Inc. Marlboro, MA HOT MIX 
Brox Paving Materials Inc. Dracut, MA HOT MIX 
ESMI Loudon, NH Thermal Treatment 
Environmental Soil Management, Inc. Fort Edward, NY Thermal Treatment 
Maxymillian Technologies RESOIL North Adams, MA Thermal Treatment 
Ondrick Construction Chicopee Falls, MA COLD MIX 
PARTS CLEANER 
Clean Harbors - Cohoes NY Cohoes, NY  
TRANSFORMER RECYCLING 
Environmental Protection Services Wheeling, WV PCB Oils and Cont. Equip.
TCI Hudson, NY Non-PCB Transformers 
Trans-Cycle Industries (TCI) Pell City, AL PCB Transformers 
PPM-Philadelphia-Clean Harbors Philadelphia, PA Transformer Disposal 
S Kleen PCB Serv. USPCIOHT Twinsburg, OH PCB Wastes 
Clean Harbors - PPM-Ashtabula OH Ashtabula, OH Transformers >50 
G & S Technologies Kearny, NJ Non-PCB & empty PCB-

Contam. Transformers 
USED OIL FUEL BURNERS 
Ingenco - CHP Plant Rockville, VA Non-PCB MODF only 
Norlite Cohoes, NY Non-PCB MODF only 

(< 25 ppm PCB) 
WASTE BROKERS  
Capitol Environmental Vienna, VA Waste only to listed 

disposal and recycling 
facilities. 

Clean Harbors Environmental Services Inc. Braintree, MA same as above 
Clean Harbors Environmental Services Inc. Bristol, CT same as above 
TCI Hudson, NY same as above 
WASTEWATER TREATMENT (WWT) 
Clean Harbors Environmental Services Inc. Bristol, CT  
Clean Harbors Environmental Services Inc. Cleveland, OH  
Chemical Waste Management Model City, NY  
Clean Harbors Environmental Services Inc. So. Portland, ME Non-RCRA wastewaters 
Environmental Prod. & Services Syracuse, NY  
Industrial Oil Tank Oriskany, NY  Non-Haz. Wastewaters 
North Tonawanda WW Treatment Plant Tonawanda NY Non-Haz. Wastewaters 
   
WOOD RECYCLING 
Ciment St-Laurent Mount Royal, Quebec Wood Waste 
Ovide Rouillard, Inc. Recuperation Materioux Secs Deauville, Quebec Wood Waste 
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National Grid Approved Scrap Metal Facilities 
Vendor Facility Location Phone Scrap Metal Approval 

   Lead 
Cable 

Tanks All Other 
Metal 

D&D Welding & Salvage Corp. 146 Ashland Ave. 
Southbridge, MA  
01550 

(508) 765-5119 no no yes 

James G. Grant Co. 28R Wolcott St. 
P.O. Box 54 
Boston, MA  02137 

(617) 361-2716 yes yes yes 

Mid City Scrap Iron and Salvage Co., 
Inc. 

P.O. Box 157 
Westport, MA  02790 

(508) 675-7831 no yes Yes 

William Reisner Corp. Iron & Steel 
Scrap 

33 Elm St. 
Clinton, MA  01510-
2307 

(978) 365-4585 no no Yes 

Cable Recycling Inc. 
 (NY use Only) 

220 John Street 
 Barrie, Ont. L4N 2L2 

(705) 728-1622) yes yes Yes 

Arnold Scrap Processors 2216 Angling Road 
Batavia, NY 13503-
0353 

(585)762-9080 no yes Yes 

Ange's Scrap Metal 2133 Maple Ave 
Niagara Falls, NY 
14305-1714 

(716)284-8729 no yes Yes 

Roth Steel PO Box 1354, Hiawatha 
Blvd  
Syracuse, NY 13201-
1354 

(315)475-8431 no yes Yes 

Matlow Co. Inc PO Box 297 Syracuse, 
NY 13209-0297 

(315)488-3171 no yes Yes 

Empire Recycling PO Box 353 
Utica,NY13503-0353 

(315)724-7161 no yes Yes 

Cap Scrap RD#2 West River Road 
Frankfort,NY 13340 

(315)735-4451 no yes Yes 

Hudson River Recycling 2216 Angling Road 
Albany, NY 12202 

(518)465-2288 no yes Yes 

Kimco Steel PO Box 300 Kingston, 
Ontario Canada 
K7L4W1 

(800)267-0902 no yes Yes 

Bristol Metals 
 

PO Box  
Bristol, Rhode Island 
02809 

(401)253-4070 no yes Yes 
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Management Of Coal Tar Waste and Coal Tar 
Contaminated Soils and Sediment (DER - 4) 
Program Policy 
Department ID:DER-4 
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Title: Management of Coal Tar Waste and Coal tar Contaminated Soils and Sediment 
From Former Manufactured Gas Plants ("MGP"s) 

Issuing Authority: 
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Title: Deputy Commissioner 
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Abstract: 
This guidance outlines the criteria wherein coal tar waste and soils and sediment that 
have been contaminated with coal tar waste from former manufactured gas plants 
(MGPs) only exhibiting the toxicity characteristic for benzene (D018) may be 
conditionally excluded from the requirements of 6 NYCRR Parts 370 -374 and 376 
when they are destined for permanent thermal treatment. This is an amended version of 
the document effective on September 13, 2001. The only modification is to the 
Responsibility Section. Additions are underlined and deletions are stricken. 

 

 



I. Purpose 
This guidance memorializes an exercise of enforcement discretion, effective 
immediately, with regard to the conditional exclusion of soils, sediments, and waste 
contaminated with coal tar from the site of former Manufactured Gas Plants ("MGPs") 
which exhibit the toxicity characteristic for benzene (D018) from New York State's 
hazardous waste management regulatory program. The intent of this exercise is to 
facilitate the permanent treatment of these materials in an environmentally sound 
manner. 

This change will be proposed as part of the next rulemaking which includes 6 NYCRR 
Part 371. This Enforcement Directive supersedes Program Policy DER - 3 (TAGM 
4060) entitled "Management of Soil and Sediment Contaminated with Coal Tar From 
Former Manufactured Gas Plants." Specifically, that guidance allows for the 
decharacterization of coal tar contaminated soil and sediment which exhibit the D018 
hazardous characteristic, that were destined for thermal treatment. That guidance did 
not allow for the decharacterization of coal tar that failed the D018 hazardous 
characteristic, requiring that it be managed as a hazardous waste. 

II. Background 
Historically, MGP contaminated soils, sediments or waste were regulated as hazardous 
if they exhibited a hazardous waste characteristic. On April 21, 2000, a court decision 
(Association of Battery Recyclers Inc. vs. United States Environmental Protection 
Agency - April 21, 2000) vacated the use of the Toxicity Characteristic Leaching 
Procedure (TCLP) test to determine if, under federal law, MGP waste and contaminated 
soils exhibited a characteristic of hazardous waste. The United States Environmental 
Protection Agency (USEPA) has not challenged the decision and has clarified its 
position in a letter to Vectren Corporation, dated October 19, 2000, and a memo to 
USEPA Senior Resource Conservation and Recovery Act (RCRA) personnel. These 
documents acknowledge that the TCLP test cannot be used to determine if MGP waste, 
contaminated soil, or contaminated sediment exhibits a characteristic of a hazardous 
waste and since these materials typically do not exhibit any other hazardous 
characteristic, they will unlikely be classified as a hazardous waste under the federally 
administered program. 



USEPA also acknowledged that many states have regulations that are broader in scope 
than the federal regulations, and may regulate MGP wastes as hazardous under their 
own state requirements. 

The Battery Recyclers case does not directly affect New York's hazardous waste 
management regulatory program since its program derives from state, not federal, law. 
However, USEPA has authorized the State program to be administered in lieu of the 
federal RCRA program. New York's hazardous waste management regulatory program 
currently uses TCLP to determine if MGP contaminated soil exhibits a characteristic of a 
hazardous waste. 

The Department of Environmental Conservation (DEC) recognizes that mixing of soil or 
sediment occurs through the normal consolidation of contaminated soil or sediment 
from various portions of a site during the course of remedial activities or in the course of 
normal earthmoving and grading activities, and does not consider this to be a form of 
impermissible dilution. However, mixing cannot be allowed to merely dilute the 
hazardous constituents into a larger volume so as to lower the constituent concentration 
in order to avoid treatment. 

III. Policy 
Applicability 

This guidance applies to former MGP sites being remediated under the oversight of the 
DEC, either through a Consent Order, Voluntary Cleanup Agreement or State funded 
project, in instances where soil or sediment contaminated with coal tar related residuals 
will be thermally treated (as in a combustion boiler unit or in a thermal desorber) at an 
off-site (including out-of -state) facility permitted to receive non-hazardous contaminated 
soil or at an on-site facility. This guidance does not apply to coal tar contaminated 
materials which contain significant quantities of purifier wastes or any quantity of other 
hazardous wastes. A significant quantity of purifier waste is defined as any quantity that 
would cause the MGP site remediation waste mixture, sent for thermal treatment, to 
contain in excess of 3.5 % sulfur by weight. Other hazardous waste includes listed 
hazardous wastes and wastes exhibiting a characteristic of a hazardous waste except 
for MGP related remediation waste exhibiting the Toxicity Characteristic for benzene. 
MGP site remediation waste meeting the applicability requirements that are being sent 
out of state must comply with the rules and regulations of the receiving state. 



Requirements 

1. Management of Soil/Sediment: Management of MGP site remediation waste meeting 
the applicability requirements, that is under DEC oversight is not subject to the DEC's 
hazardous waste management regulatory program {6 NYCRR Parts 370 to 374 and 
376} if that soil or sediment is thermally treated at a facility permitted to receive non-
hazardous contaminated soil or sediment. The following activities are exempt from the 
hazardous waste management requirements, however they continue to be subject to 
the solid waste management requirements {6NYCRR Parts 360 and 364}: 

1. Excavation and storage at the point of generation;  

2. Transportation to the thermal treatment facility or unit;  

3. Handling and storage prior to thermal treatment at the facility;  

4. Thermal treatment; and  

5. Management of treated materials. 

Materials transported off-site, and are stored outside the shipping container at locations 
other than the site of generation or the treatment facility, must be placed on an 
impervious surface such as asphalt, concrete or other impervious material and covered 
with plastic or other impervious material. Storage at the treatment facility must be in 
compliance with the facility's permit. 

MGP site remediation waste meeting the applicability requirements can be mixed with 
coal fines, carbon, onsite soil, sediment or other materials deemed necessary to 
facilitate and ensure proper operation of the final treatment technology as approved by 
the DEC. 

There must be a demonstration that MGP site remediation wastes do not contain a 
significant quantity of purifier wastes, do not contain any listed waste or do not exhibit a 
characteristic of a hazardous waste (except for TCLP benzene) and are not otherwise 
incompatible with proper and effective thermal treatment. Soil or sediment which 
contains discernible amounts of purifier material must be tested for hazardous 
characteristic of reactivity, total cyanides and sulfur. 



2. Permit Requirements: No solid waste management permit is required for the thermal 
treatment of coal tar contaminated soil or sediment from a former MGP site by a 
corporate entity acting pursuant to a Consent Order or a Voluntary Cleanup Agreement, 
provided that the thermal treatment occurs either at that site or at another former MGP 
site owned by the same corporate entity and provided that the applicable substantive 
regulatory requirements are met. Coal tar contaminated soil or sediment may also be 
transported to a facility for thermal treatment which has received a permit to accept this 
type of contaminated material. Coal tar contaminated soil or sediment must be 
transported by a 6 NYCRR Part 364 permitted transporter.  

3. Land Disposal Restrictions: Coal tar contaminated materials which meet the 
applicability requirements and the respective treatment residuals are not subject to the 
LDRs. 

IV. Responsibility 
The person(s) remediating the site is(are) responsible for complying with all applicable 
regulations. This includes the LDRs if the materials are not destined for permanent 
thermal treatment. The Project Manager assigned to oversee the remediation of the 
former MGP site, is responsible for reviewing and accepting any demonstration that the 
materials are being managed in accordance with this policy. The Project Manager's 
supervisor must concur with the Project Manager's determination. 
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1. Introduction 

1.1 Purpose 

This document presents the Generic Operation, Maintenance, and Monitoring Plan 
(Generic OM&M Plan) for the New York State Department of Environmental Conservation- 
(NYSDEC-) selected remedy at the National Grid Fort Plain Former Manufactured Gas 
Plant (MGP) Site (the site) located in Fort Plain, New York. This Generic OM&M Plan 
provides general information regarding the anticipated operation and monitoring, scheduled 
maintenance, sampling and analysis requirements, and health and safety requirements that 
will be implemented after the soil remedy is completed. 

The purpose of this Generic OM&M Plan is to act as guide and reference for personnel 
operating, maintaining and monitoring the site. This Generic OM&M Plan will require 
revisions and updating based on the as-built condition of the site following completion of the 
remedial construction activities, and will be incorporated into the Site Management Plan 
(SMP) as required by the Record of Decision (ROD).  

1.2 OM&M Plan Organization 

This Generic OM&M Plan has been organized into the following sections: 

Section Description 

Section 1 – Introduction  Presents the purpose, organization of the Generic 
OM&M Plan, along with site background information. 

Section 2 – Summary of Remedial 
Activities 

Identifies the anticipated remedial activities to be 
completed at the site. 

Section 3 – Site Operation, 
Maintenance, and Monitoring  

Identifies the anticipated OM&M activities to be 
conducted following completion of the remedial activities. 

Section 4 – Reporting and 
Certification  

Discusses the requirements for documenting the OM&M 
activities completed at the site.  

Section 5 – Health and Safety Identifies the minimum requirements for the health and 
safety plan (HASP) for conducting OM&M activities. 

Section 6 – Institutional Controls Identifies the anticipated institutional controls to be 
established for the site. 
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Section Description 

Section 7 – Notifications and Project 
Contacts 

Provides notification requirements for conducting OM&M 
activities and project contacts’ information. 

Section 8 – References  Presents a list of the documents used during the 
preparation of this Generic OM&M Plan. 

 

1.3 Background Information 

This section presents a summary of the site background information, including a description 
of the site location and physical settling, as well as a brief site history. 

1.3.1 Site Location and Physical Setting 

The site is located at 14 Hancock Street in the Village of Fort Plain, Montgomery County, 
New York. The former MGP property is rectangular in shape, approximately ½ acre in area, 
and located within a developed (urbanized) area. The former MGP property is bordered on 
the east by Hancock Street (State Route 5S), on the south by a private residence, on the 
west by a steep wooded hillside. A 6-foot-high chain-link fence with a locked access gate 
that is maintained by National Grid secures the property. An old stone wall/foundation is 
located near the south end of the property. A portion of the former MGP property is 
currently used as an electrical substation. Multiple utility poles containing two active 
transformer banks and overhead transmission and distribution wires exist in the eastern 
portion of the property. 

The remnants of the southern gas holder that were part of the former MGP still remains. 
The remnants of the northern gas holder will be removed as part of the remedial activities to 
be at the site, as described in Section 2. The southern gas holder is approximately 40 feet 
in diameter with its east wall approximately 15 feet from the western curb of Hancock 
Street. The bottom of the southern gas holder is located at approximately 6.5 feet below 
ground surface (bgs).   

1.3.2 Site History 

A general history of the former MGP property and surrounding area is presented in the 
Preliminary Site Assessment/Interim Remedial Measures (PSA/IRM) Study (PSA Report) 
(Stearns & Wheeler, 1998) and summarized below. 
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Gas operations at the former MGP property date back to 1868. By 1891, Sanborn Fire 
Insurance maps indicate that a water gas plant and an associated “gasometer” were 
present. The location of this former gasometer correlates with the location of the southern 
gas holder. The MGP used coal and petroleum to manufacture gas for heating and lighting 
local homes and businesses. By 1901, a Sanborn map indicates that a gas holder is located 
at the north end of the property. This gas holder appears to be the former northern gas 
holder. In addition, a coal storage shed, generators, electrical transformers, and repair shop 
were present. By 1912, an electric transformer house had been added to the north end of 
the gas plant. Between 1912 and 1919, the portion of the Erie Canal located adjacent to the 
site had been filled. Sanborn maps from 1926 indicate that the site configuration had 
changed, and the gasometer and northern gas holder were no longer shown. However, a 
1927 site map shows the gasometer and gas holder still present on the property. By 1935, 
all of the gas buildings had been removed from the property. By 1952, the site was referred 
to as a Niagara Mohawk (now operating as National Grid) substation and only the 
transformer building and vacant substation building remained. From the mid-1800s through 
the mid-1950s, the land use north and east of the former MGP property was generally used 
for commercial/industrial activities, including a foundry to the north, and auto repair, 
welding, machine shops, and laundry to the east. 

In 1994, the New York State Department of Transportation (NYSDOT) rebuilt Hancock 
Street in the area of the former MGP property. In addition, a 6-inch-diameter underdrain 
was installed west of the former MGP property to intersect and divert drainage from the 
steep hill that previously ran through the property.  In 1996, the former transformer building 
was demolished down to the at-grade foundation.  
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2. Summary of Remedial Activities 

The remedial activities described below will be conducted consistent with the NYDSEC 
ROD (NYSDEC, 2008) and the Final (100%) Remedial Design Report (100% Remedial 
Design). Detailed descriptions of the remedial activities conducted at the site will be 
presented in a Final Remedial Action Engineering Report to be prepared following the 
completion of remedial construction activities. It is anticipated that the remedial activities will 
generally consist of the following: 

• Abandonment of select site monitoring wells 

• Installation of steel sheet pile around the northern gas holder to facilitate removal of the 
northern gas holder, holder contents, and soil in the immediate vicinity of the northern 
gas holder. 

• Removal of the northern gas holder, holder contents, and excavation of soil in the 
immediate vicinity of the northern gas holder. 

• Placement of a permeable material as fill within the northern gas holder excavation to 
serve as a recharge for diverted surface water runoff. 

• Removal and decontamination of the northern, eastern, and southern steel sheet pile 
walls used to facilitate removal of the northern gas holder and surrounding soil and 
keeping select portions of the sheet pile installed. The western steel sheet pile wall will 
remain. 

• Installation of a multi-media cap (e.g., linear low-density polyethylene [LLDPE] and clay) 
over the southern gas holder to limit surface water infiltration into the holder. 

• Construction of a drainage swale and French drain to divert surface water runoff from 
the southern gas holder to the dry well constructed within the northern gas holder 
excavation. 

• Installation of a monitoring/extraction well within the southern gas holder to facilitate 
periodic monitoring of the groundwater quality and removal of the groundwater within 
the holder. 

• Placement of a gravel cover over the entire former MGP property. 
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• Restoration of the asphalt cover in the parking area adjacent to the northern portion of 
site and in the restaurant parking area located east of the site.  

• Restoration of existing surfaces and site features (i.e., concrete side-walk, grass 
medium, curbs, roadways), in kind, that may be damaged during remedial construction 
activities.   
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3. Site Operation, Maintenance and Monitoring 

This section describes the anticipated groundwater monitoring, site inspections and 
maintenance to be conducted as part of the OM&M activities for the site.  

3.1 Groundwater Monitoring 

Upon completion of the remedial action construction activities, annual groundwater 
monitoring will be conducted to document natural attenuation and geochemical conditions 
for a 5-year period. The groundwater monitoring program will be conducted to monitor 
dissolved BTEX, PAHs, and geochemical parameters in groundwater from approximately 
eight monitoring wells. Well construction logs are included as Exhibit A. The OM&M 
Contractor will confirm accesses agreements between National Grid and the restaurant 
property owner prior to conducting the groundwater monitoring activities.  

Protocols for conducting groundwater sampling will be presented in a Field Sampling Plan 
(FSP) and Quality Assurance Project Plan (QAPP) that will be developed for inclusion in the 
SMP. Prior collecting groundwater samples, the water level measurements will be collected 
from each well. Each well will gauged for the presence/absence of NAPL. If encountered, 
NAPL will be removed to the extent possible using manual bailing techniques or a peristaltic 
pump. Following well gauging, groundwater samples will be collected from each of the wells 
using the flow-sampling procedures described in the FSP. It will be assumed that 
groundwater from wells containing NAPL will contain constituents at concentrations greater 
than ambient standards and groundwater samples will not be submitted for laboratory 
analysis from wells containing NAPL. Collected groundwater samples will be submitted for 
the following laboratory analyses: 

• BTEX via USEPA Method 8260  

• PAHs via USEPA Method 8270 

Additionally, collected groundwater samples will be submitted for laboratory analysis for the 
following geochemical parameters: 

• Nitrate via Standard Method 4500 NO3F 

• Ammonia via Standard Method 4500 NH3H 

• Total and dissolved iron and manganese by USEPA Method 200.7 Rev 4.4 
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• Sulfate via USEPA Method 9038 

• Orthophosphate via Standard Method 4500 PE 

• Alkalinity via Standard Method 2320B 

• Total kjeldahl nitrogen  via USEPA Method 351.2 

Required analyses and laboratory methods will be finalized as part of the FSP and QAPP. 

Monitoring well purge water, disposable sampling equipment and personnel protective 
equipment (PPE), and NAPL (if encountered) will be containerized and transported off-site 
for disposal by National Grid’s disposal contractor.  

3.2 Southern Gas Holder 

As indicated in the ROD, based on the results of the annual groundwater sampling 
activities, if groundwater within southern gas holder exceeds ambient standards, 
groundwater within the southern gas holder will be removed for disposal. The OM&M 
Contractor will complete the following: 

• Collect additional groundwater samples as required to facilitate waste characterization 
of groundwater to be removed from the southern gas holder (per the requirements of 
the selected National Grid-approved off-site water treatment/disposal facility).  

• Remove approximately one pore-volume of liquid from the southern gas holder based 
on the depth to water within the holder and assuming the bottom of the holder is located 
6.5 feet bgs (prior to remedial activities and installation of southern gas holder cover 
system) and the material within the holder has a porosity of 30%. 

• Arrange for transport of groundwater to an appropriate National Grid-approved facility 
for treatment/disposal. 

As indicated in Section 4, a summary of the groundwater removal activities and volume of 
water removed will be included in the annual report submitted to NYSDEC. 
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3.3 Site Inspection and Maintenance 

It is anticipated that as part of the annual groundwater monitoring activities, an annual site 
inspection will be conducted to document site conditions. A site inspection log is included as 
Exhibit B. Damaged features and other concerns will be immediately reported to the 
National Grid Project Manager/OM&M Coordinator and addressed as appropriate. It is 
anticipated that annual site inspection will consist of the activities listed below.  

• Documentation that monitoring wells have not been damaged. If any of the monitoring 
wells have been damaged since the previous groundwater sampling event, the OM&M 
Contractor will notify the National Grid Project Manager/OM&M Coordinator 
immediately and coordinate for the repair of the damaged monitoring well(s). 

• Visual inspection of the hill side along the western portion of the site and the stone 
retaining wall in the southern portion of the site. The National Grid Project 
Manager/OM&M Coordinator will be notified immediately if any sign of slope movement 
is observed.   

• Verification that site security fencing and access gate is in good condition. If the fencing 
or access gate is found to be damaged (e.g., holes in fencing, evidence of tampering or 
site access by unauthorized personnel), the OM&M Contractor will notify the National 
Grid Project Manager/OM&M Coordinator immediately and coordinate for the repair of 
the damaged fencing. 

• Visual inspection of the multi-media cap installed over the southern gas holder. Obvious 
signs of erosion, borrowing by animals, cap failure, or standing water within the footprint 
of the southern gas holder will be brought to the attention of the National Grid Project 
Manager/OM&M Coordinator. 

• Visual inspection of the multi-media cap/drainage swale for vegetation and solids 
accumulation. If any deficiencies (i.e., missing stone, sedimentation for upgradient 
sources) are noted for the drainage swale, the OM&M Contractor should notify the 
National Grid Project Manager/OM&M Coordinator and address the issue, as 
appropriate, to maintain flow over/within and minimize sedimentation of the cap and 
drainage swale. If significant solids accumulation (i.e., sediment/silt) is noted, the 
OM&M Contractor will notify the National Grid Project Manager/OM&M Coordinator and 
conduct appropriate measures to remove the accumulated material. Solids and water 
generated during the clean out activities should be containerized for off-site disposal in 
accordance with applicable rules and regulations. 
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4. Reporting and Certification 

The results of the groundwater monitoring will be summarized annually for the first five 
years following completion of the soil removal remedy. The report will summarize the 
OM&M activities completed during the reporting period and will be submitted to NYSDEC 
no later than one month following receipt of the analytical results for the annual groundwater 
sampling activities. It is anticipated that, at a minimum, the report will include a summary of 
the annual site inspection, groundwater monitoring activities, and analytical results 
associated with the collected groundwater samples. A summary of the groundwater 
removal activities and total volume of water removed from the southern gas holder and 
transported off-site for treatment/disposal will also be included (if required). A copy of the 
site inspection form(s) will also be included with the annual report. Consistent with the ROD, 
a yearly certification by National Grid is required to document that the established 
institutional controls and engineering controls were in place and effective during the 
reporting period. The certification will also be included as part of the annual report.  

After a five-year period, an evaluation of the long-term monitoring and need for additional 
oxygen enhancement, including the need for oxygen/amendment application wells, will be 
conducted. If, based on the results of the annual groundwater monitoring, application of 
additional groundwater amendments is required, the SMP, OM&M Plan, and the site-
specific HASP will be modified to accurately reflect and account for the additional activities.  
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5. Health and Safety 

Activities associated with site OM&M will be conducted in accordance with a site-specific 
HASP to be prepared by the OM&M Contactor. OM&M personnel will maintain copy of the 
HASP in a readily accessible location while on site. At a minimum, the site-specific HASP 
should address the following health and safety requirements: 

• Identification of key health and safety personnel 

• Task/operation health and safety risk analysis 

• PPE required to complete each task 

• PPE equipment reassessment program 

• Personnel training requirements 

• Medical surveillance 

• Personnel decontamination 

Preparation of the HASP is the responsibility of the OM&M Contractor, and in addition to the 
referenced items, must comply with all local, state, and federal health and safety 
requirements. 
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6. Institutional Controls 

The ROD (NYSDEC, 2008) requires that an institutional control in the form of an 
environmental easement be established. It is anticipated that National Grid will establish the 
institutional controls to limit the use and development of the former MGP property to 
commercial use, comply with a NYSDEC-approved SMP, and restrict the use of 
groundwater. Institutional controls would be implemented to facilitate maintaining the 
integrity of a remedy and associated engineering controls, and to inform future workers 
engaged in potential subsurface activities on the health and safety considerations 
associated with MGP-impacted materials. Details of the institutional controls will be included 
in the SMP. 
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7. Notifications and Project Contacts 

Both the NYSDEC and the restaurant property owner shall be notified a minimum of 14 
days prior to conducting any site activities, including OM&M activities. If prior notification is 
not possible during an emergency situation, notifications should be made within 24 hours, 
or as soon as possible/reasonable, after the emergency has been resolved. As indicated in 
Section 3, the OM&M Contractor shall confirm accesses agreements between National Grid 
and the restaurant property owner prior to conducting the groundwater monitoring activities.  

Project contacts are presented in the table below. 

Organization Title Name Contact Information 

NYSDEC Project 
Manager 

Bernard Franklin Division of Environmental Remediation 
Remedial Bureau, 11th Floor 
625 Broadway 
Albany, New York 12233-7014 
bcfrankl@gw.dec.state.ny.us  

National Grid Project 
Manager 

Brian Stearns, P.E. 300 Erie Blvd. West 
Syracuse, New York 13202 
315.428.5731 
brian.stearn@us.ngrid.com 

National Grid  OM&M 
Coordinator 

Steven Stucker, 
C.P.G 

300 Erie Blvd. West 
Syracuse, New York 13202 
315.428.5652 
steven.stucker@us.ngrid.com 

National Grid Regional 
Electric 

Philip Richards 20 Hill Street 
Gloversville, New York 12078 
518.775.2815 

 

Project contacts should be updated annually to accommodate personnel changes, as 
necessary. 
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Exhibit A 

Well Inspection Log 

















Exhibit B 

Site Inspection Log 



Date: Weather:
Time: Temperature:

Personnel:

Condition of monitoring wells:
Good Poor*

Notes:

Evidence of hill side movement or failure?
No Yes*

Notes:

Condition of retaining wall near southern gas holder:
Good Poor Failure*

Notes:

Condition of site security fencing:
Good Damage*

Notes:

Condition of southern gas holder cap:
Borrowing: No Yes*
Notes:

Standing Water No Yes*
Notes:

Missing Stone No Yes*

Site Inspection Log
National Grid - Fort Plain Former MGP Site - Fort Plain, New Work

Missing Stone No Yes*
Notes:

Vegetative Growth No Yes*
Notes:

Sedimentation No Yes*
Notes:

Damage/Failure No Yes*
Notes:

Condition of Drainage Swale/Cleanout:
Standing Water No Yes*
Notes:

Missing Stone No Yes*
Notes:

Vegetative Growth No Yes*
Notes:

Sedimentation No Yes*
Notes:

* Indicates condition should be reported to National Grid Project Manager/OM&M Coordinator.
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